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FORN ORD
'

,

* The Systematic Evaluation Program Branch (SEPB) of the Nuclear Regu-
,

1 story Ccamission (NBC) is responsible for the conduct of the Systematic

i Evaluation Program (SEP) whose purpose is to determine the saf ety margins
'

of the design and operation of the 11 oldest operating commercial nuclear

power plants in the United States. These 11 plants are being reevaluated1

1

in terms of present NRC licensing requirements and regv.lations. In addi-

tion, SEP must:

1. establish documentation that shows how these operating plants compare

with current acceptance criteria and guidelines on significant saf ety

issues and provide a technical rationale for acceptable departures

frem these criteria and guidelines.

| 2. provide the capability for making integrated and balanced decisions
-

with respect to any required backfitting, and
;

3. provide for the early identification and resointion of any potential

safety deficiency.

The SEP is evaluating specific saf ety topics (called the Topic List)

based on an integrated review of the overall ability of a plant to respond

to certain design-basis events (DBEs), including normal operation, tr ans-

ients, and postulated accidents. The evaluation will result in a re-

assessment of the overall saf ety margins for each f acility and documenta-

tion of the reassessment on the basis of current crit'eria.

The review approach sith respect to c perational events (forced shut-

downs and reportable occurrences) consists primarily of a three-step pro-

cess: (1) compilation of inf ormation on the events, (2) screening of

events for significance using selected criteria and guidelines, and (3)

!

l

.

|

|
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evaluation of significance and importance of the events from a saf ety
,

standpoint. Trends in equipment f ailures and events where systems f ailed
.

to perf orm their intended funcitan are identified. Other types of operat- -

ing information as noted in Sect.1 are compiled to provide an overall
_

view of the operating historias of the plants.

In this report, 'he operating experience of the Big Rock Point i.

nuclear power plant is z wiewed f or the purpose of compiling and inter-

preting data on plant operational occurrences 'and events f or application

and input to the SEP. The results of this report will be used by SEPB in

performing the integrated assessment of overall plant saf ety for Big Rock

Point 1.

,
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- REVIEY OF HE OPERATING EIPE.HENCE HISTORY
OF BIG ROCK POINT HROUGH 1981 FOR HE

NU(2 EAR REGULATORY COMMI3SION'S _.

. SYSTGATIC EVALUATION P1'.0 GRAM

R. H. Guymon* C. Kazielkat
G. T. May s * -

.

ABSTRACI
,

A review of the operating experience of the Big Rock Point
,

'

nucle 3,r power plant from initial criticality through 1961 was

perfcrmed by the staf f of the Nuclear Saf a ty Information Center

for the Nuclear Reguis tory Commission's Systematic Evalua tion /
J

Program (SEP). Under the SEP, the saf ety margins of the design.
.

and operation of ten of the older operating commercial nuclear .

power plants in the United States are being reevaluated.

The review of the operating experience for Big Rock Point

included data collection and evalta tion of availability and ca-

pacity f actors, forced shutdowns, power reductions, reportable

events (reportable occurrences, licensee event reports, etc.),

and ervironmental considerations. As well, the review me thod-

ology and procedures a a used in the review and evalua tion are

discussed. Data and information collected for forced shutdowns,
,, .

! power reductions, and reportable events are presented in Appen-
'

:

" '
dizes. -

i w.

*0ak Ridge National Laboratory, Oak Ridge, Tenne s se e. ,

tSAI, Inc. , Oak Ridge, Ten ae s se e. J,
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REVIEW OF THE OPERATJNG EXPERIENCE HISTORY
'

OF BIG ROCK POINT 1HROUGH 1981 FOR 1HE*

^
' NUCLEAR RH3ULATORY COMMISSION'S-

SYST1!MATIC EVALUATION PROGRAM
'

R. H. Guymon* C. Inkielkat
G. T. May s*

' ,

# 1. SCOPE OF REVIEW
g

'

The assesement of the operating experience review for Big Rock Point. s

'

covered the time from initial criticality through 1981. The data collec-
<

~

tion and evalsation included the following aspects of operation: avail-
. -

ability and capacity factors, forced shutdowns and power redcctions, re-
~

po'_ gable events, events of environmental importance and radioactivityf

releases, sad etsination of the operating experience in total. Tables at,

the end of Chap.1 show the codes assigned to ope rational aspects of
|
'

forced, shutdowns, power reductions, and reportable events. These codes
'

are used in the reporting of data collected during the review of operating
.

' experience.,

1.1 Availab ili ty and Canacity Factors
- -, ,,

y Both roactor and unit availability f actors were compiled for all

years. Starting with 1974, the unit capacity factors using the design
me

electrical rating (DER) in not megawatts (electric) and the maximum de-
,

.

'pendable capacity (MDC) in not megawatts (electric) were compiled as well.

Data for the capacity f actors were not available from earlier years.
''

:r ,

n

*0ak Ridge National Laboratory, Oak Ridge, Tennessee
'

- t S AI, Inc., Oak Ridge, Tennessee
, u
*%
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| The two availability and two capacity factors are defined as follows:

1. reactor availability =

.

hours reactor critical + reactor reserve shutdown hours
* *

period hours

.

2. unit availability =

hours generator on line + unit reserve shutdown hours
* *period hours

not electrical energy generated
3. unit capacity (DER) = * 'period hours x DER net

not electrical energy generated
4. unit capacity (MDC) = * *

period hours z EDC not

Reserve shutdown hours are the amounts of time the reactor is not critical

or the unit is shutdown for administrative or other similar reasons when

operation could have been continued.

i
J

1.2 Review of Forced Shutdowns and Power Reductions

Forced shutdowns and power reductions were reviewed, and da ta were

collected on each incident. Scheduled shutdowns for refueling and main-

tenance were not included in the review. How ev er, if a utility had a re-

fueling outage scheduled, the plant orperienced a shutdown an a result of

an abnormal event prior to the scheduled refueling, the utility reported

that the refueling was being rescheduled to coincide with the current

shutdown, and the utility reported the cause of the shutdown as refueling,

then this shutdown was considered as f orced. Only that portion of the

,

--
7,- y.-..-- __ 9 .. - . _ . , - , _ - _ -

.--._.__-._-.,e__,.,p
3%m.y -

, - . _ , , - .. . , .
.- .-. .-
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outage time concerned with the abnormal event, not the refueling time, was

included in the compilations..

The power reductions were included to provide inf ormation and details

that may have been associated with a previous or subsequent shutdewn. The -

power reductions are included in the proper chronological sequence with

the shutdowns in the data tables for the forced shutdowns and power reduc-

tions (see Appendizes).

The following data were compiled annually for the forced shutdowns

and power reductions:

1. date of occurrence,

2. duration (hours),

3. power level (percent),

4. notation of whether the shutdowns were also reportabls events (e.g.,

s licensee event report (LER) or abnormal occurrence report (AOR)],

5. sammary description of events associated with the forced shutdown or

power reduction,

6. cause of shutdown (Table 1.1),

7. method of shutdown (Table 1.1),

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

the shutdown or power reduction (Table 1.2),

9. component directly involved with the shutdown or power reduction

(Tabl e 1.3 ) , and

10. categorization of the shutdown or power reduction.

Each shutdown or power reduction was placed in one of two se ts of signif-

icance ca tegories. The shutdowns and power reductions were first evala-

ated against criteria for DBEs as described in Chap.15 of the S?cndard

Revias Picn.2 If the shutdown or power reduction could not be ca tegorized
.

y -,--.. ,, # -.-+-.w. -
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as a design-basis initiating event, dhen it was placed in one of a series

of Nuclear Saf ety Information Center (NSIC) categories. For farther dis-

cussions of the two sets of significance categories, use of the ca tegor-

les, and a listing of them, see Sect. 3.1.

The listings for the cause, shutdown method, sy s t em involved, and

component involved along with their respective codes are those used in the

(" Gray Books") on shutdowns. Note that the informationNURHi-0020 seriess

listed under the " System involved" column 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.

I

1.3 Review of Renortsbie Events

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

AORs, unusual event reports, reportable ocentrences (R0s)] were reviewed.

These types of reportable events were retrieved f rom the NSIC computer

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

operating nuclear power plants was input to the NSIC file f or the period

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

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

indexed so dhat they could be retrieved in the some 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

r eviewed:

1

-- . . . . . . . _ _ . _- - _ ___
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1. LER number or other means of identification of report type.

2. NSIC accession number (a unique identification number assigned to-

.

each document entered into the NSIC computer file),

3. date of the event,

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

5. status of the plant at the time of the occurrence (Table 1.4),

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

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),

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

corrosion, vibra tion, leak) (Table 1.6),

11. cause of the reportable event (Tabl e 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 Big

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

1.4 Events of Environmental Innortance and
,

Releases of Radioactivity

Any significant or recurring environmental problems were summarized

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

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

releases were tabulated as well, and releases where limits were exceeded

| were reviewed and are discussed in Sect. 4.5.1.5.

|

>

- - , - ,, , ,- -, , , , , --



_

.

. .

1-7
_

1.5 Evaluation of Ooeratinn Exnerience

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

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

conclusions were made regarding saf ety problems, ope rations, tr ends (re- '

curring probless), 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

analysis reports provided specific plant and equipment deta'Is when

ne ce s sa ry.

.

Y

. - - - , - - - -
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Tabl e 1.1. Codes and causes of forced -

shutdown or power reduction and
methods of shutdown,

Causes

A Equipment f ailure
^

B Maintenance or testing

C Refueling

D Regulatory restriction

E Operator trainins and license exams

F Adminis tra tive
G Operational error

H Other

Methods

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

9 Other

!

|

___ _ _ ~ 1_ _. -
- - - - - --
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^
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Table 1.2. Codes and systems involved with the forced
shutdown, power reduction, or reportable event

.

Sy tas 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 G
Main steam systems and controls CC
Main steam isolation systems and controls CD
Reactor core isolation cooling systes and controls CE

Residual heat removal systems and controls CF
Reactor coolant cleanup systems and controls G
Feedwater systems and controls G
Reactor coolant pressure boundary leakage detection systems CI
Other coolant subsystems and their controls CT

Engineered saf ety features SI

Reactor containment systems SA
Containment heat removal systems and controls SB

Containment air purification and cleanup systems and controls SC
Contalment isolation systems and contr11s SD

Containnent combustible control systems sad controls SE
Emergency core cooling systems and controis SF

l Core reflooding system SF-A
Low pressure saf ety inj ection system and controls SF-B
High pressure saf ety inj ection systen and controls SF-C,

! Core spray system and controls SF-D
Control room habitability systems and controls SG
Other engineered saf ety feature systems and their controls SE

Containment purge system and controls SH-A
Cottaizunent spray system and controls SH-B
Anziliary feedwater system and controls SH-C
Standby gas treatment systems and controls SH-D

Instrimmentation and controls II

Reactor trip systems IA
Engineered saf ety feature instrument systems IB
Systems required f or saf e shutdown IC
Saf ety-rel ated display instrumentation ID
Other instrtusent systems required f or saf ety IE
Other instrument systems not required f or saf ety 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

.
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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

Auxiliary water erstmas VI

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 systems and controls WD

Ultimate heat sink f acilities WE
Condensate storage facilities WF
Other auxiliary water erstans and controls WG

Auxiliary process erstmas PI

Compressed air erstems and controls PA

Process sampling systems PB

Chemical, volume control, and liquid poison systems and PC

controls
Failed-fuel detection systems PD

Other auxiliary process systems and controls PE

Other auxiliary erstems AI

Air conditioning, hea ting, cooling, and ventilation systems AA
-

and controls
Fire protection systems and controls AB

Communication systems AC
Other auxiliary erstems and controls AD

| Steam and power conversion systems KI

Turbine generators and controls HA
Main steam supply erstems and controls (other than CC) BB

Main condenser systems and controls HC
Turbine gland sealing systems and controls HD
Turbine bypass systems and controls HE
Circulating water erstems and controls HF
Condensate cleanup systems and controls HG

Condensa te and f eedwater systems and controls (other than CH) HH

Steam generator blowdown systems and controls HI
Other f eatures of steam and power conversion systems (not 'iI

included elsewhere)
Radioactive waste management erstems MI

Liquid radioactive waste management sy st em s MA

Gaseous radioactive waste management erstems MB

Process and effluent radiological monitoring systems MC

Solid radioactive waste management systems MD

'

.

,.% . .,
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- Table 1.2 (continued)

. Syst e Code

Radiation protection systes BI

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

l

i

i

. - _ _ . .
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Tabl e 1.3 . Components involved with the
forced shutdown or power reduction

.

Camponent type Including

Accaual ators Scram accumniators -

Saf sty inj ection tanks
Sarge tanks

Air dryers

Annunciator modules Alarms
Bells
B uz z ers
Cl azons
Horns
Gongs
Sirens

Batteries and chargers Chargers
Dry cells
Yet cells
Storage cells

Blow ers Compressors
Gas circulators
Fans
Ventil ators

Circuit closers /interruptors Circuit breakers
Contactors
Controllers

-

Starters
,

Switches (other dhan sensors)
Switchge ar

Control rods Poison cu cains
Control rod drive mechanisms
Danineraliz ers Ion exchangers

Electrical conductors Bus
Cable
Wire

Engines, internal combustion Butane engines
Diesel engines
Gasoline engines
Natural gas engines
Propane engines

Fil ters S tr ainers
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

Governor s
Gear boxes
Varidrive s
Couplings

Motors Electric motors
Hydraulic motors
Pneumatic (air) motors
Servo motors

Pene trations, primary containment
air locksr

t

Pipes, fittings

Pamps

Recombiners
.

Rel ay s

Shock suppressors and supports

Transformers

Turbines Steam turbines
Gas turbines
Hydro turbines

Valves Valve s
Dampe rs

Valve operators

Vossols, pr es sur e Containment vessels
Dry wells
Pressure suppression
Pre s suriz ers
Reactor vessels

|

-. .- .
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Table 1.4. Codes for data collected on plant
s t a tus, component sta tus, and cause of

,
reportable events

Camponent Cause of reportable
Code Pl ant s ta tus

status event _

A Construction Maintenance Administrative error
and repair

B Operation Opera tion Design error

C Refueling Testing Fabrication error

D Shutdown Inherent error

E Installation error

F Ligh tning
G Maintenance error
H Operation error

I Wea ther

.

i
(

_ _ . - , - . _ . , ,-
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Table 1.5. Codes f or equipment and instruments involved
in reportable events

.

~

Code Code

Eauinment -

A Accumul ator W Internal combustion engine
B Air drier I Motor
C Battery and charger T Noz zle
D Bearing Z Pipe and pipe fitting
E Blower and dampers AA Power supply
F Breaker BB Pressure vessel
G Cables and connectors CC Pre s suriz er
H Condenser DD Pump
I Control rod EE Recombiner
J Control rod drive FF Seal
I Cooling tower GG Shock absorber
L Crane HH Solenoid
M Danineraliz er II Steam generator
N Diesel generator II Storage container
O Fastener EK 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 Hester

|
'

Instrumentation'

A Al arm L Power range instrument
B Amplifier M Pressure sensor
C Electronic function unit N Radiation monitor
D Failed fuel detection instrument 0 Recorder
E Flow sensor P Rel ay
F In-core instrument Q Seismic instrument
G Indicator R Solid state device
H Intermediate range instrument S Start-up range instrument
I Level sensor T Switch
J Meteorological instrument U Tamperature sensor
I Position instrument

i
,

t

1
-
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Table 1.6. Codes used f or reportable events-abnormal conditions .

'
Mechanical

,

AA Normal wear / aging /end of life: expected effect 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 lubrica tion

.

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, insulation breaks down)

AD Break / shear: structural component physically breaks apart (not when
something " breaks down")

AE Warp / bend / deformation: shape of component is physically distorted

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

AG Seize / bind / jam: component has inhibited movement caused by crud,
foreign material, mechanical bonding, another component

AH Excessive mechanical loads: mechanical load exceeds design limits

AI Mechanical fatigue: f ailure due to repeated stress

AI Impact: the result of the force of one obj ect striking another

AE Improper lubrication: insuf ficient or incorrect lubrica tion
~

AL Missing / loose: component is missing f rom its proper place or is
loose or has undesired free movement .

| AM Wrong part: incorrect component installed in a piece of equipment

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

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

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

AQ Crud buildup: buildup of foreign material such as dust, s ti c ks ,
trash (not corrosion or boron precipitation)

AR Corro sion/oxida 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

j AU Leak, internal, be tween systems: leak f rom one system to a different
sys t em

AV Crack: def ect in a component does not result in a leak through the
wall

.

.

m.
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Table 1.6 (continue d)

.

AN Leak, external: defect in a component results in a leak from the
rystem that is contained in an onsite building

AI Leak to environment: leak not resulting from a cracked or broken
_

component

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

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

BA Fails to open: component is in the closed state and f ails to open on
demand (e.g., the circuit breaker "f ails to open" when an overcur-
rent occurs)

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

BC Malposition or maladjusteent: 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 / failed to continue to run: component f ails to continue run-
ning when it has previously started

BF Tripped: component automatica11v trips on or off (desired or unde-
sired) (e.g., the turbine tripped because of overspeed, the circuit
breaker tripped because of overspeed, or the circuit brcaker tripped
because of overload)

BG Deenergized/ power removed: component on system loses its driving
potential but not necessarily ' electrical power (e.g., (1) a fuse
blows and there is no power to a sensor, and the sensor is deener-
gized; (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 (d211 A2.1. include instrument misindica tions)

. _ . . . - -_ _ . _ . _ _ _ . _ - ---
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Table 1.6 (continued) .

BE Low pressure: lower than normal or desired pressure exists in a com-
,

ponent or system ($21.E 22.1 include instrument misindication)
BL High temperature: component experiences a higher than normal or de-

sired temperature
'

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

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

B0 Excessive thermal cycling: frequent changes in temperature that
could result in metal fatigue or cracking

BP Unacceptable heatup/cooldown rate: heatup or cooldown rate exceeds
limits

BQ Thermal transient: system experiences an undesired or unstable
thermal transient or thermal change

BR Excessive number of pressure cycles: system experiences an undesired
number of significant pressure changes (e.g., pressure pulses as

| from a positivo displacement pump)
BS High level / volume: higher than normal or desired level or volume

exists (actual or potential) in a component, such as tank or samp,
or area, such as auxiliary building (not f or instrument misindica-
tion) .

BT Low level / volume: lower than normal or desired level or volume
exists in a component (not for instrument misindica tion)

.

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

| BV Abnormal baron concentration: process system control rod has an ab-
'

normal boron concentration from burnup, dilution, or overaddition

BW Overspeed: speed in excess of design limits

BI Cladding f ailure: cladding of a component f ails (e.g., the cladding
of a fuel pellet is breached, and radioactive fuel leaks out)

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

component binds or becomes stuck or j ammed)

CA Disengaged / uncoupled: component disengages, loses required fric-
| tion, or is no longer meshed (as in gears), for example, the clutch

on the motor disengage s f rom the shaf t (this should not be used for
'

dropped control rods)

|

|
'

.
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. Table 1.6 (continued)

.

Elec trie/ ins trument s

EA Excessive electrical loads: electrical loads exceed design rating

EB Overvol tage/undercurr ent : component f ailure produces an over- -

voltage /andercurrent condition other than open circuits
EC Undervol tage /ov ercurrent: component f ailure produces an under-

voltage /overcurrent condition other than shorts

ED Short circuit / arcing / low impedance: electrical component shorts or
arcs in the circuit or has a low impedance including shorts to
ground

EE Open circuit /high impedance / bad electrical contact: 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 operation: component (especially electrical or instrument)
behaves erratically or inconsistently (if an instrument produces a
bad but constant signal, use "EG", if an instrument produces an in-
consistent signal use "EF")

BG Erroneous /no signal: electrical component or instrument produces an
erroneous signal or gives no signal at all (not f or 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
shif t of a component)

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

t
' EI Electromagnetic interference: abnormal indication or action result-

ing from unanticipated electromagnetic field

EK Instrument snubbing: dampening of pulsating signals to an instrument

Hydraulic

HA High flow: higher than normal or desired flow exists in a compo-
nent/ system (does not include instrument misindication (see code
BG)

HB Low flow: lower than normal or desired flow exists in a component /
system (does not include instrument misindication)

HC No flow or impulse: fluid flowing through a pipe, fil t e r, orifice,
or trench or the fluid in an impulse line (e.g., instrument sensing
line) is blocked completely or decreased due to some foreign mate-
rial, crud, closed (either partially or completely) valve or damper,
or insuf ficient flow area

I -

t
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Table 1.6 (continued)

HD Flow induced vibration
HE- Cavits tion
HF Erosion -

HG Vortex formation
HH Water hammer

HI Pressure pulse / surge
HI Air / steam binding
HK Loss of pump section

HL Boron precipitation

91]Lt.E
OA Declared inoperable: component or system is declared inoperable as

required by Technical Specifications but may be capable of partial-
ly or completely performing its desired duties when requested (a
component / system that is comoleteiv failed should not use this
code)

OB Finz anomaly: flux characteristics of the reactor core are not as
required or desired (e.g., fluz spike due to xenon burnout)

OC Test not performed: operator or test personnel fails to perform a
'

required test within the required period

OD Radioactivity contamination: component, sy s t em, or area becomes more
radioactive than desired or expected

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

0F Environmental anomaly

OG Airborne release
OH Waterborne release
OI Operator communication

07 Operator incorrect action

OK Procedure or record error

.

_ _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ . _ _
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2. SOURCES OF INFORMATION

Several sources of information including periodic (annual, quarterly,

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 ev iew.

2.1 Avail ab ili ty and Canacity Factors

|

The availability and capacity factors were either extracted or calcu-

lated from data given in the Gray Books 8 from 1974 through 1981 (the first

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

reports were itsed to compile availability factors only.

2 .2 Forced Reactor Shutdowns and Power Reductions

Review of the forced power reductions involved checking the following

sources for accuracy and completeness of details.
~

1. Nuclear Power Plant Operating Experience for 19XX, for the years 1973-

| 197 9 (Ref s. 4-11) . The report for 1981 has not been published. How-
!

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. NURHi-0020 series 8 (Gray Books) .

3. Annual or semiannual reports of the Big Rock Point plant from the

| time of startup through 1977. For 1977 through 1981, monthly operat-
1

ing reports were used because the utilities were no longer required

to f11e annual reports. The review of power redactions involved pri-

marily the annual, semiannual, and monthly reports.

|

|
|

-
-
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2.3 Renortable Events

The NSIC camputer file of LERs was the primary source of inf ormation
.

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

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

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

original LER (or equivalent) was consulted by examining (1) those full-

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

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

1

( s emiannual, annual, or monthly) .

Two computer files on RECON (a computer retrieval system containing

-40 data bases operated at ORNL) were used extensively. Printouts were

obtained from the files f or Big Rock Point to provide coverage on many

type s of "docke t material," including reportable events, where the licens-

eo may have been in correspondence with NRC [or the Atomic Energy Commis-

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

to submit additional inf ormation or perform further analysis. Bef ore the

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

ees to submit, on their own or at the request of NRC or AEC, more than one

letter transmitting inf ormation on a particular event. Thus, these print-

outs provided additional sources of inf ormation on reportable events.

Sev ersi special publications were reviewed to provide details on

events of significance. Af ter fnether analyses and examination of the

f ollowing publications, de tail s, ev alua tions, or assessments could be

found other than those provided in the appropriate NRC-requasted transmis-

sion.
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1. Reports to Congress on Abnormat Occurrences, NURM-0090 series 1* s

2. " Power Reactor Event Series" (formerly Carrent Event Series).

published bimonthly by NRC;

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

Safety 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 inf ormation notices.

2.4 Environmental Events and Releases of Radioactivity

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

I ducting the overall 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 Materiats Released from Nuclear Pouer Plants - Annual 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 tritium) . Data for 1978 were taken from Radioactive Materiats

|
Released from Nuclear Power Plants - Annual Report 1978 (Ref.14) . Data

f or 19",3, 1980, and 1981 were compiled from the annual environmental re-

ports submitted by Big Rock Point.

|

|

.

|

.
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2.5 Use of Connuter Files on RECON and Soecial Publications ~

Two computer flies on RECON (a computer retrieval system containing
-

40 data bases operated at ORNL) were used extensively for another purpose

in addition to those indicated thus f ar. Printouts were obtained from the
-

files for Big Rock Point to provide coverage on other types of ' docket ma-

terial' besides reportable events where the licensee may have been in cor-

respondence with NRC [or the Atomic Energy Commission (AEC)] concerning a
I

particular event. Licensees are of ten requested to submit additional in-

formation or perform further analysis. Before the LERs came into exist-

ence in the mid-1970s, it was not unusual for licensees to submit on their

own or at the request of NRC or AEC more than one letter transmitting in-

formation on a particular event. Thus, these printouts provided addition-

al sources of information on reportable events.

Several special publications were reviewed to provide details on

events of significance. Af ter further analyses and examina tion of the
.

f ollowing publications, de tail s, evalua tions, or assessments. could be

| found other than those provided in the appropriate NRC-requested transmis-

sion.

; 1. Reporta to Congresa on Abnormat Occurrences NORE-0090 seriesu:
l a

2. ' Power Reactor Event Series' (formerly Current Event Series) pub-

lished bimonthly by NRC4

3. ' Operating Experiences, ' a section of each issue of the Nuclear

Safety journals 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.

.

e
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3. TEGNICAL APPRGACH FOR EVALUATIONS
OF OPERATING HISTORY

Forced shutdowns (and power reductions) and reportable events were

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

Big Rock Point. Given the large number of both forced shutdowns and re-

portable events, it was necessary to develop consistent review procedures

that involved screening and categorizing of both occurrences. After the

events were screened and categorized, the study then assessed the saf ety

significance of the events and analyzed the categories of events for var-

ions trends and recurring problems.

The approach in evaluation 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

for significance using selected criteria and guidelines, and (3) ovalua-

tion of the significance and importance of the events from a saf ety stand-

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

blems existed in terms of systems, equipment, procedures, and human

error.

Shutdowns were evaluated against the DBEs f ound in Chap.15 of the

Standard Revisu Plan.* The DBEs are those postulated disturbances in

process variables or postulated malfunctions or f ailures of equipment th a t

the plants are designed to withstand and that licensees analyze and in-

clude in saf ety analysis reports (SARs) . The SAR provides the opportunity

for the effects of anticipated process disturbances and postulated com-

ponent f ailures to be examined to determine their consequences and to
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evaluate the capability built into the plant to control or accommodate
,

such f ailures and situations (or to identify the limitations of expected
,

performance).

The intent is to organize the transients and accidents considered by
_

the licensee and presented in the SAR in a manner Chat will:

1. ensure that a sufficiently broad spectrum of initiating events has

been considered,
t

'
2. categorize the initiating events by type and expected frequency of

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

quantitatively analyzed, and

3. permit the consistent application of specific acceptance criteria for

each postulated initiating event.

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

categories:

1. increase in heat renoval by the turbine plant,

2. decrease in heat removal by the turbine plant,
'

|
3. decrease in reactor coolant grstem flow rate,

i

4. anomalies in reactivity and power distribution,

5. increase in reactor coolant inventory,

|

6. decrease in reactor coolant inventory,t

7. radioactive release from a subsystem or component. or

8. anticipated transients without scram.

Those shutdowns identified as design-basis initiating events were

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

a category from a list developed by NSIC to indicate the na ture and type

of error or failure. The NSIC categories for shutdowns not caused by DBEs

|
| were examined as part of a trends analysis,

i
.

.

|

|

.. _

- - .
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Reportable events were screened using the criteria presented in Sect.

3.2 and were categorized according to their significance. The information

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

portable events, both significant and not significant.

3 .1 Sinnificant Shutdowns and Power Reductions

For the purposes of compiling inf ormation and evaluation, pow er r e-

ductions were treated in the same manner as forced shutdowns.

3.1.1 Criteria for sinnificant shutdowns and nower reductions

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 Review Plan.*

3.1.2 Use of criteria for determininn sinnificant shutdowns and newer
reductions

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

moval by the secondary rrstma" or " decrease in reactor coolant system flow

rate," were used as primary flags f or reviewing the forced shutdowns (and

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

particular initiating event was determined f rom the details associated

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

increase in heat removal because a f eedwater regulator valve f aileJ open,

.

@

e e
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the shutdown is a generic type 1 DBE. Specifically, based on the initiat- .

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

.

function that results in an increase in f eedwater flow." Some shutdowns

were readily identifiable as specific DBEs, such as tripping of a main -

coolant pump, a 3 .1 DB E. Once categorized as a DBE, the shutdown was con-

sidered significant regardless of the resulting effect on the plant (be-

cause a DBE had been initiated) .

I.oss of flow from one f eedwater loop was considered suf ficient to

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

main steam isolation valve in one loop was considered suf ficient to qual-

ify as a 2.4 DBE " inadvertent closure of main steam isolation valves."

3.1.3 Non-DBE shutdown and nower reduction esterorization

Those shutdowns that were not DBEs were assigned NSIC categories

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

with the shutdown. With these ca tegories, more specific types of errors

and f ailures could be examined through tabular summaries to focus the re-

viewer's attention on problem areas (saf ety related or not) that were not

revealed by the DBE categories.

The causes (Table 1.1) for non-DBE shutdowns taken from the Gray

Books are limited and very general, while NSIC cause categories are more

specific. Thus, as an example, the number of Gray Book causes noted as

equipment f ailure should not be expected to equal those identified as

equipment f ailures with the NSIC categories. Other NSIC ca tegories, such

as component f ailure, could be classified as an equipment f ailure if the

only available designations for cause were those listed in the Gray

Books.

4

.h

e
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3 .2 Sinnificant Renortable Events

- '

3.2.1 Criteria fcr sinnificant renortable events
,

Two groups of criteria were used in determining significant report- s

able events. The first set of criteria (Tabis 3.3) indicates those events ;

that are definitely significant in te'rus of saf ety; they are termed sig-

nificant. The second set of criteria (Table 3.4) indicates events that "

<

*- ,,

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

information or evaluation to determine their full implication, were noted-
a ~;

as conditionally significant. . -
~

,

3.2.2 Use of criteria for determinine sitnificant renortable events -

]

The reportable events were all reviewed, applying the etwo $ ts of
-

--

criteria for significance rather liberally. A number of significant

. ._

events and conditionally significant events were noted. The events -

initially identified as significant or conditionally significant were
~

,

--

^

analyzed and evaluated further based on (1) engineering j udgment: (2) the
_

sy st em s, equipment, or components involved, or (3) whether the saf ety of

the plant was compromised. The final evalua tion for significance consid- -

ered whethsr a DBE was initiated or whether saf ety function was compro- -
r

sised so that the grstem as designed conid not mitigate dhe progression of

ev ent s. Thus, the number of events finally categorized as significant was

reduced considerably by these steps in the review process.
,

l
1

1 3.2.3 Renortable events that were not sinnificant 4 ,-

Those reportable events not identified as significant or condition-

ally significant were categorized as no't significant (with an 'N' in the -

-, - s
|

,

.

' N

! *
,

-

,
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n
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significance column 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 tabular summary of the systems to detect trends
,

and recurring problems (Table 1.4 provides a listing of the systems) . -
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Table 3.1. Initiating event descriptions f or DBEs as listed
in Chap.15, Standard Review Plan (Revision 3)

1. Increase in heat removal by the secondary system

1.1 Feedwater system malfunction that resnits in a decrease in
f eedwater temperature

1.2 Feedwater system malfunction that results in an increase in f eed-
water flow

1.3 Steam pressure regulator malfunction or f ailure that resnits in
increasing steam flow

1.4 Inadvertent opening of a steam generator relief or saf ety valve
1.5 Spectrum of steam grsten piping f ailures inside and outside of

Startup of idle recirculation pump" reactor (PWR)
containment in a pressurized-water

1.6
1.7 Inadgertent opening of bypass resulting in increase in steam

flow

2. Decrease in heat removal by the secondary system

2 .1 Steam pressure regulator malfunction or f ailure that resnits in
decreasing steam flow

2 .2 Loss of external ciectric load
2.3 Turbine trip (stop valve closure)
2.4 Inadvertent closure of main steam isolation valves
2.5 Loss of condenser vacuum
2.6 Coincident loss of onsite and external (offsite) ac power to the

sta tion
2 .7 Loss of normal feedwater flow
2.8 Feedwater piping break

2.9 Feedwater Ersten galfunctions that result in an increase in f eed-
water temperature

3. Decrease in reactor coolant system flow rate

3 .1 Single and multiple reactor coolant pump trips
3 .2 Boiling-water reactor (BWR) recironlation loop controller mal-

function that resnits in decreasing flow rate
3 .3 Reactor coolant pump shaf t seizure
3 .4 Reactor coolant pump shaf t break

4. Reactivity and nower distribution anomalies

4 .1 Uncontrolled control rod assembly withdrawal from a subcritical
or low-power start-up condition (assuming the most unf avorable
reactivity conditions of the core and reactor coolant sy st em) ,
including control rod or temporary control device removal error
during refueling

4.2 Uncontrolled control rod assembly withdrawal at the particular
power Irvel (assuming the most unf avorable resctivity conditions
of the core and reactor coolant sy s t em) that yields the most
severe resnits (Iow power to full power)

4.3 Control rod maloperation (system malfunction or operator error),
including maloperation of part length control rods

1

|

|
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Table 3.1 (continued)

.

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

4.5 A malfunction or f ailure of the flow controller in a BWR loop
that results in an increased reactor coolant flow rate -

4.6 Chemical and volume control system 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 BTR

5. Increase in reactor coolant inventory

S .1 Inadvertent operation of amergency core cooling system during
power operation.

5 .2 Chemical and volume control system malfunction (or cperator
error) that increases reactor coolant inventory

5 .3 A number of BWR transients, including items 1.2 and 2.1-2.6

6. Decrease in reactor coolant inventerv

6 .1 Inadvertent opening of a pressurizer saf ety or relief valve in
either a PWR or a BWR

6 .2 Break in instrument line or other lines from reactor coolant
pressure boundary that penetrate containment .

6 .3 Steam generator tube f ailure
6 .4 Spectrum of BTR steam rrstan piping f ailures outside of contain-

ment
6.5 Loss-of-coolant accidents resniting f rom the spectrum of posta-

lated piping breaks within the reactor coolant pr es sur e bounda ry,
including steum line breaks inside of containment in a BWR

6.6 A number of BTR transients, including itens 1.3, 2.7, and 2.8

7. Radioactive release from a subsystem or comeonent

7 .1 Radioactive gas waste ersten leak or f ailure

,
7 .2 Radioactive liquid waste system leak or f ailure

! 7 .3 Postulated radioactive releases due to liquid tank f ailures
i 7.4 Design basis fuel handling accidents in the containment and spent

fuel storage buildings
7 .5 Spent fuel cask drop accidents

8. Anticinated transients without sc ram
8 .1 Inadvertent control rod withdrawal
8 .2 Loss of feedwater
8 .3 Loss of ac power
8.4 Loss of electrical load
8.5 Loss of condenser vacuum
8.6 Turbine trip
8.7 Closure of main steam line isolation valves

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

_
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Table 3.2. NSIC event cate gories f or non-DBE shutdowns

.

N 1.0 Equipme nt f ail ure
N 1.1 Failure on demand under operating conditions

N 1.1.1 Design error
N 1.1.2 Fabrication error -

N 1.1.3 Installation error
N 1.1.4 End of design life / inherent f ail ure/ random f ail ure

N 1.2 Failure on demand under test conditions
N 1.2.1 Design error
N 1.2.2 Fabrication error
N 1.2.3 Installation error
N 1.2.4 End of design life / inherent f ailure/ random

f ail ur e

N 2.0 Instrumentation and control anomalies
N 2.1 Hardware failure
N 2.2 Power supply problem
N 2.3 Setpoint drift
N 2.4 Spurious signal
N 2.5 Design inadequacy (system required to f unction outside de-

sign specifica tions

N 3.0 Non-DBE reductions in coolant inventory (leaks)
N 3.1 In primary system
N 3.2 In secondary rystem and auxiliaries

N 4.0 Fuel / cladding f ailure (densifica tion, swelling, failed f uel

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 estreet understanding on the

part of the operator and proper procedures, the operator
turned the wrong switch or valve - incorrect action)

N 6.2 Action on misunderstanding (based on proper procedures and
improper understanding or misinterpretation on the
operator's part of what was to be done - incorrect action)

N 6.3 Inadvertent action (purpose and action not related, for
,

exmaple, bumping against a switch or instrument cabinet),

! N 7.0 Procedural /aeninistrative error (incorrect operating or testing
l proce dur e s, incorrect analysis of an event -- f ailure to consider

certain conditions in analysis)

N 8.0 Regulatory restriction
N 8.1 Notice of generic event
N 8.2 Notice of violation
N 8.3 Bac kfit/ re analy sis

(

. -
- . - _ _ _ _ _ _ _
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Table 3.2 (continued)

.

N 9.0 External events .

N 9.1 Human induced (sabotage, plane crashes into transformer)
N 9.2 Environment induced (tornado, severs weather, floods,

earthqua ke )

N 10.0 Environmental operating constraint as se t forth in Technical
Spe cifica tions

.

|
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Table 3.3. Reportable event criteria - significant

.

f***8*[7',f Event description
, , ,

S1 Two or more failures occur in redundant systems during the -

same event

S2 TVo or more f ailures due to a common cause occur during the

same event

S3 Three or more failures occur during the same event

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

SS An event proceeds in a way significantly different from
what would be expected

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

S7 An event occurs that could have been a greater threat to
plant saf ety with (1) different plant co nditions, (2) the
advent of another credible occurrence, or (3) a different

progression of occurrences

S8 Administrative, procedural, or operational errors are com-
mitted that resulted from a fundamental misunderstanding
of plant perf ormance or saf ety requirements

S9 Other (e xplain)

!

|
|
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Table 3.4. Reportable event criteria - conditionally significant

.

Cate gory of .

conditional Event description
significance

C1 A single f ailure occurs in a nonzedundant sy st em

C2 Two apparently unrelated failures occur during the same
event

C3 A problem results in an off site radiation release or ex-
posure to personnel

C4 A design or nanufacturing deficiency is identified as the
cause of a failure or potential failure

C5 A problem results in a long outage or maj or equipment
dama ge t

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)

.

6
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4. OPERATING EIPFRTFNCE REVIEW OF BIG ROCK POINT

.

4.1 S=--- ry of Onorational Events of Safety Innortance

The operational history of Big Rock Point has been reviewed to indi- .

cate those areas of plant operation that compromised plant saf e ty. The

review included a detailed examination of plant shutdowns, power reduc-

I tions, reportable events, and events of spe cial environmental Laportance.
I

The criteria used to show degradations in plant saf ety were (1) events

that initiated a DBE and (2) events that compromised saf e ty functions de-

signed to mitigate the propa gation of the initiating events.

Shutdowns and power reductions indicated the number and types of DBEs

entered. The reportable events and special environmental events indicated

the number of times each engineered saf ety function was compromised. The
_

analyses identified twenty-three DBEs entered. Additionally, four events

were identified in which a loss of saf ety system function occurred.

4.2 General Plant Descrintion

Big Rock Point Nuclear Power Plant is a General Electric boiling

water reactor owned and operated by Consumers Power Campany. The plant is

located four miles northeast of Charlevoix, Michigan, on the Little Tra-

verse Bay of Lake Michigan. There are no large population centers within;

|
'

sixty miles of the plant. Traverse City, with a population of 18,300, is

the largest urban area near the plant at a distance of forty-five miles.

The reactor has a licensed thermal power of 240 MWt and a design

electric rating of 72 MWe, Big Rock Point achieved initial criticality on

Sept ember 27, 1962. The turbine generator was first sychronized to the

.:----- - _:_______- -__
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tranaission system on December 8, 1962. The plant reached full temporary

licensed power of 157 MWe on March 21, 1963. A permanent forty year -

operating license for 240 MWe became effective on May 1,1964.-

4.3 Ava ilab ili ty and Canacity Factors

Table 4.1 presents the Big Rock Point availability and capacity fac-

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

maximum dependable capacity (MDC) and unit capacity using the design elec-

trical rating (DER)]. For 1966 through 1980, the reactor availability

factor averaged 74.6% while the unit capacity factors, DER and MDC,

averaged 57.9 and 60.7%, respectively. From 1966 through 1968, and 1972

through 1980, the average unit availability factor was 69.1%.

Availabilsty and capacity factors were low during 1965, 1976, and

i

1979. The unit was shut down during the first seven months of 1965 for

analyses, testing, and repair work on the thermal shield hold-down assen- -

blies. The lower values for 1976 were due to a refueling outage, in-
.

stallation of the reactor depressurization system, and modification of the

emergency core cooling system. In 1979, the plant perf onnance was low

because of a 5000-hour shutdown to correct problems with the inlet dif-

fusers.

4.4 Forced Reactor Shutdown and Forced Power Reduction

4.4.1 Review of forced reactor shutdowns and forced nower reductions

From startup in September 1962, through. December 31, 1980, Big Rock

Point experienced 123 forced shutdowns and sixty-six forced power reduc-

tions. Tables A1.1 tnrough A1.18 present a compilation of data describing

I ~

[ _ _ .
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Table 4.1. Ave 111bity and capacity factors for Big Rock Folat

.

Araraga 1962-1963 1964 1965* 1966* 1967* 1968* 1969* 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Raactor availability 4 d 14.8 75.1 83.7 81.5 89.7 93.7 %.7 80.0 80.0 70.8 60.3 51.4 74.1 78.9 24.0 79.2
Uatt avs11 ability d d 14.6 73.6 81.8 80.2 4 4 d 79.9 79.9 70.3 59.8 50.1 73.4 77.9 23.5 78.9-
Unit capacity (MDC)* d d 13.2 60.5 75.7 68.8 67.3 64.6 59.3 70.7 67.9 54.3 46.7 39.2 63.4 78.9 20.6 71.5 '
Unit capacity (DER)* d J 13.0 59.7 74.6 67.8 66.4 63.7 58.5 69.7 67.0 53.5 46.1 38.7 57.2 63.6 18.0 64.8

* November to November

November 1969 to December 1970

*HCC = Haalmum Dependable Capacity e

No Data (NU)
" DER = Dealga Electrical Rating

.

<
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each forced shutdown and power reduction. Limited information was aval-

able f or 1962 through 1965. Tables 4.2 and 4.3 sammarize the forced shut-
.

downs and forced power reductions.

The consequence of some of these shutdowns and power reductions was
.

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

saf ety implications. Some of the shutdowns were design basis events t

(DB Es ) . DBEs are postulated f ailure events which result in rystna tran-

sients, challenging one or more saf ety rystems. Because they challenge

safety rystems and are the initiating events in postulated accident so-

quences, DBEs warrant spe cial attention.

4.4.1.1 Year 1v summaries

The f ollowing is a discussion of forced shutdowns, forced power re-

ductions and other important events by year for 1962 through 1980.

-1962-1963

Criticality was first achieved on September 27, 1962, twenty-nine

months af ter initial ground breaking. The initial full power rating of

157 MWt was reached on March 21, 1963.

|
During pre-startup in December 1962, resins were inadvertently in-

:

I troduced into the primary coolant water and thus into the control rod

drive water. Although attempts were made to remove the resins, troubl e s

were still encountered with the rod drives and it was necessary to remove

the fuel from the reactor vessel for cleaning. This event revealed prob-

Imms with the reactor inlet dif fuser design and the cap screws f rom a tube

and channel assembly.

.

k

|
'
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12.fti

There were three f orced shutdowns in 1964. All three were due to

equipment failures. TWo of these were due to spurious opening of the

turbine bypass valve. The third was due to a spurious trip of a channel 2
.

picosameter during testing of channel 1.

Power operation ceased in February and resumed on May 21 following a

shutdown to reload the eighty-four f uel bundles and to inspect the turbine

ge ne r a t or. The generator required rewinding of the generator field.

| The reactor shut down on July 13 for a gamma scan of the core and

reconstitution of a forty-four bundle core. Another shutdown occurred

f rom August 26 to September 15 to inspect core internals in an attempt to

find the cause of observed flux oscillations.

On September 18, a scram occurred due to a spurious opening of the

turbine bypass valve. During startup and routine control rod tests f ol-

lowing the scran, evidence of galling of the rod drives was noted. The

plant shut down f or examination of internals which revealed that foreign

| particles had lodged between the index tube and the upper guide sleeve of

the control rod drives. While inspecting the control rod blades, six

thermal shield hold-down studs were f ound to be cracked. The unit re-

mained shut down for the rasainder of the year to investigate methods of
I

repair.

|

1261

!
In 1965, there were three f orced shutdowns. All three of these (and

one continuation of a forced shutdr en) resulted from equipment failures.

_ -. 1 - - ._
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The 1964 shutdown for thenaal shield codifications continued until j
-

I

September 4,1965. After startup, the reactor operated at full power for ;

,

-

the remainder of the year. On September 17, a load rej ection occurred due

to a relaying malfunction. The plant shut down f or several days to repair
_

turbine stema leaks and modify twenty-two control rods.

12.ff.

Twelve of the thirteen forced shutdowns in 1966 resulted from equip-

ment failures. The thirtsenth was due to a storm. All five of the f orced

power reductions resulted from equipment f ailures.

On August 3, the plant was shut down f or the eighth time because of

tube leakage in the high pressure f eedwater heater. At this time, the

heater tube sheet was blanked and the water box divider tube removed.

Permanent piping allowed the f eedwater to bypass the heater and thus

eliminate the tube leak problem.

Fuel cladding f ailures necessitated reducing the plant power level as

f oll ow s : to 79% from February 10 until the refueling outage in April; to
.

85% on June 2; to 71% af ter the f eedwater heater outage on June 18; and to
;

46% from July 26 until the refueling outage in September. Following re-

fueling, the plant was operated at reduced power for the rest of the year

because of the f ailure of the seals on the No. 2 reactor recirculating

pump.

12.f1

Nine f orced shutdowns and nine power reductions were required in

1967. Eight of the f orced shutdowns resulted from equipment failures and

one was due to maintenance and testing. All nine of the power reductions

* .

|
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were due to equipment f ailures. The plant operated at full power natil

January 20, when the reactor scrammed due to difficulty with the initial
;

pressure re gulator (IPR) . Power was reduced several times during February

to maks repairs on the IFR. The IPR functioned satisf actorily af ter the
.

repairs were made on February 17.

Af ter the May refueling, the plant operated continuously until Octo-

|
ber 26 except for two shutdowns for operator training and examination.

Failure of fuel elements necessitated a power reduction.

12Sll.

There were thirteen forced shutdowns and six power reductions in

1968. Eleven of the shutdowns resulted f rom equipment f ailures, one was

due to maintenance and testing, and one was due to an operational error.

All six of the power reductions were due to equipment f ailures. The plant

was operated in the 'all-rods-out' core configuration until the ref ueling

outage in February. The plant resumed operation on March 15. How ev er, -

due to problems with the lower bearing in recirculating pump No. 2, it

was necessary to resume operation with only one recirculation pump in

operation. During the approach to critical, following the pump repairs in

early April, control rod drive B-4 could not be withdrawn and had to be

replaced. Plant operation was resumed on April 9 but the load was dorated

until the June 21 refueling because old fuel bundles had been used to re-

constitute a full eighty-four bundle core. Following the st a rtup, the

plant operated around 90% of full power with no significant difficulties

until December 14 when fuel cladding f ailures forced a power reduction to

| 83%.

|
|

|
1

I

|

_ _ _ _ _ . _ _ . _ _ _ ____1_-~_ _ - ~ _ _ _ -. .-



__ _ __ _ ~. __ .

_ __

4-10 * *

12ft2.
.

There were nine f orced shutdowns in 1969 of which eight resulted f rom
.

equipment failures. An operational error caused the ninth. Both of the .

power reductions were due to equipment f ailures.
-

The plant continued to operate at reduced load due to f uel cladding

f ailures until the ' all-rods-out' coast down started on April 10. Refuel-

ing began on April 18 and power operation resumed on May 9. Due to pro-

nature f ailure of several 'E' fuel bundles, the plant operated around 69%

power for the rest of the year.

High conductivity of the primary coolant due to previous overheating

of the demineralizer resin caused one shut down. The remainder of the

forced shutdowns were due to steam or cooling system leaks.

Members of the company-wide union were on strike from April 8 to June

30. Refueling operations, ne cessary maintenance, and operation of the
.

Plant were perfonned by supervisory personnel, engineers and technicians

during this period .

1219

Eight of ten forced shutdowns in 1970 resulted f rom equipment fail-

ures and two f rom faults in the transmission line external to the plant.

The only power reduction occurred as a result of maintenance operations.

The plant continued to operate at reduced power because of the fuel

failures in 1969. During the six-week refueling outage starting on

February 13, a turbine inspe ction was conducted, a control rod drive sup-

port structure was installed, portions of the redundant core spray system

were installed, and the containment leak rate test was conducted. On June

28 and December 3, high pressure trips occurred because of lead rej ectionsr

I
! caused by faults in the 13 8 kV transmission line. Both load rej ections

! were the result of severe storm conditions in the area.

~
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There were nine f orced shutdowns in 1971. Six xesulted from equip-
.

ment f ailures, one was due to an operational error, one due to a local

storm, and the other was apparently due to sabotage. The two power reduc-

tions were caused by equipment f ailures.

The plant continued to operate at 70% due to premature f ailure of

several 'E' fuel bundles. On January 23, the plant shut down to repair

turbine condenser leaks. During testing of the containment isolation val-

vos prior to startup, the main steam isolation valve f ailed to close. The

cause was a def ective solenoid due to moisture in the instrumenta tion.

The instrument air dryer and four similar valves were replaced during the

February ref ueling outage. Also, during the February outage, installation
j

of the redundant core spray rystem, begun in 1970, was completed and two
i -

in-core detector assemblies were replaced.

Members of the company-wide union were on strike from May 12 to Sep-

i tomber 1 and the plant was once again operated by the supervisory preson-
'

nel, engineers, and technicians.

On May 12, the reactor scrammed due to load rej ection resulting from

a f ault in the 139 kV transmission line. The f ault resulted from a cut

guy line and a corner strain pole cut approximately half way through the

| thickne ss of the pole. Another scran occurred on September 28 due to load

rej ection caused by a local storm.

Two f orced power reductions and one f orced shutdown were caused by

failure of recirculating pump seals.

.

e - *=
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There were twelve forced shutdowns in 1972. Ten of these resulted -

fram equipment failures, one occurred during testing, and one was due to.

an operational error. Five of the six forced power reductions resulted

from equipment f ailures. The sixth occurred during maintenance. -

A turbine trip occurred on January 25 following a line f ault on the

offsite 148 kV electric system which was not cleared by the Big Rock Point

j relaying scheme. As a result, the plant became momentarily isolated f rom

the ress of the 138 kV transmission grid with essentially no load. Con-

|
currently, the redundant 46 kV offsite power supply was also lost due to

unusual weather conditions. The diesel generator started and supplied

plant loads.

The plant operated in the coastdown mode from January 4 until the

ref ueling shutdown on March 18. During the shutdown, the clean-up system

heat exchangers containing Cufenley tube bundles were replaced. The new -

heat exchangers utilized stainless steel tube bundles in an attaapt to

eliminate crud deposits on the fuel cladding and thus decrease the rate of

premature cladding f ailures.

Af ter s.veral miscellaneous equipment f ailures caused power reduc-

tions os shutdowns, power increased to 83% on July 6 and remained at this

level most of the time until December 30. On December 30, increased ac-

tivssy levels in the off gas due to fuel cladding f ailures required a

power reduction to 68%.

121 1

There were only two f orced shutdowns in 1973. Both of these resulted

f rom equipment f ailures. There were ten forced power reductions. Seven

power reductions resulted from equipment f ailures, two occurred during

matntenance, and one during testing.
.

-
.. _.

~- +m- - - m y-- - - . . , . . , _ , , _ - - - ~ - - -e. - -,.v-- - e- =m e ,-, -w



_

4-13* *

-

The plant operated in the coa stdown mode until March 3 when it was

shut down for refueling. Fuel crud levels were lower than previous

cy cl e s.

In the middle of April, power operation resumed at 92% of full power.

Power remained at this level until December 3 when it was reduced to 76%

due to high of f gas activity from fuel cladding f ailures. Another power

reduction (to 70%) was necessary on December 6 because of high off gas ac-

tivi ty.

On December 8, the unit was f orced of f-line due to a packing failure

on ene reactor steam drum level instrument valve. The pla,nt remained down

for the rest of the year to repair the leaking emergency condenser.

12.1 1

There were one f orced shutdown and seven forced power reductions in

1974. All resulted from equipment failures.

Af ter completing the repairs to the emergency cond6nser, the plant

was returned to service at 50% power. On January 12, a special operation-

al test was successfully completed on the emergency condenser to assure

adequate cooling capacity. The power was raised to 70% and it was main-

tained at this level until the refueling outage starting on March 23.

1
' Following startup af ter the ref ueling outage, the power was increased

in an attempt to reach 100%. How ev er, the stop on the initial pressure

regulator was reached at 98%. Af ter three hours operation at this power

level, a reduction to 93% was initiated due to flooding of the intermedi-

| ate pressure f eedwater heater and condenser vacuum upset. Further power

!

reductions were necessary on May 17 and 20 due to fuel cladding f ailure.

1
|

|
|

. , - . -
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On October 6, an incore detector f ailed leaving only ten operational.

The plant was put into coastdown mode from November 5 through November 26
.

at which time the shinistrative limit was reevaluated and raised f rom 80 .

to 90% of the technical specifications thermal-hydraulic limits. Ope r a-
.

tion was resumed at 83% on November 26 and maintained at this level for

the remainder of the year.

1211

Of the three f orced shutdowns in 1975, two resulted from equipment

4

f ailures and one was due to regulatory restrictions. There were six

forced power reductions. Four resulted from equipment failures, one was

admini strativ e, and one was for modification of an external substation.

At the start of the year, the power was being maintained at 83%. On

January 7, power was reduced to 80% due to encroachment on the 90% maximan

average planar linear heat generation rate limit on 'F' type fuel. On ,

January 16, approximately one week prior to the scheduled semiannual out-

*

age, the plant shut down when studies revealed that there was a design

deficiency in the instrumentation f or the post-incident cooling system.
,

j Modifications, as a result of the spe cial task force investigation, were

! completed by the first week of June, at which time power operations were

resumed. The power fluctuated around 80% until October 18 when a power

reduction was required to permit modifications to the Livingston substa-

tion. While at reduced power the initial pressure regulator (IPR) failed

and load was carried at 68% with the synch governor control until Ocotber

24 when repairs on the IPR controls were completed. On October 30, the

IPR f ailed again due to a malfunction in the control system involving a

valve bellows.

.

4
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There were three f orced shutdowns in 1976. Two resulted from equip-

ment f ailares and one was due to regulatory restrictions. The single

forced power reduction resulted from equipment f ailure.

Work during the six-month outage starting on January 31 included re-

fueling and installation and startup of the reactor depressurization sys-

tem. Also included were several minor modifications to the emergency core

cooling system (ECCS) . On July 28, the 14th cycle began but a power limit

of 88% of rated power was imposed due to loss of coolant accident (LOCA)

peak clad temperature restrictions. Operation from August throughout the

remainder of the year was essentially continuous.

1211

Only one forced shutdown was required in 1977. This shutdown and one

of the two f orced power reductions resulted from equipment f ailures. The

second power reduction was necessary in order to investigate noise in the

No. 2 reactor food pump.

Operations continued at 85% of full power for the first part of the
;

year with only two minor power reductions. When the plant shut down

July 23 for refueling, it had accumulated 343 days of continous operation.

Af ter operations resumed, power generation was interrupted only once

through the remainder of the year when turbine control problems resulted

in an eighty-eight hour outage in October.

1210.
l

; There were five f orced shutdowns in 1978. Four resulted f rom on-site

equipment f ailures and one was due to a substation wiring error. One of

the three f orced power reductions resulted from on-site equipment failure.

The remaining two were due to substation and relaying dif ficulties,
i

. .. -
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The plant operated most of the year around 90% of full load. Rod
.

drive problems accounted for 1765 hours of outage time. Two shutdowns and
.

two power reductions involved substation or tone relaying troubles. .

1212.

Of the four forced shutdowns in 1979, three resulted f rom equipment

f ailures and one was due to regulatory restrictions. There were no forced

power reductions.

The plant operated at 82% of full power until the start of the re-

fueling outage on February 3. During the outage the welds of the new core

spray ring were reworked.

On April 17 at low power, the turbine bypass valve f ailed to open

causing a high pressure trip. During subsequent testing, a reactor inlet

diffuser vibration problem was discovered and reactor vessel repairs were

made. On November 4, power operation was resumed. Another shutdown was
,

required on November 6 to replace a recirculating pamp, repair incore

flange leaks, and repair leaks in the turbine bypass drain line.

On December 31, a shutdown began to address Three Mlle Island (TMI) 2

concerns. Modifications provided indication of the relief valve position,

the ability to manually reset containment isolation valves, and a radia-
!

|
tion monitor for assessing core damage.

|

1280

All four forced shutdowns and all six of the f orced power reductions

in 1980 resulted from equipment f ailures. The short-term les sons-learne d

changes required by NUREG/0598 (Ref.14) because of the TMI 2 accident

were completed and the plant returned to operation on January 13. A

.
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forced shutdown occurred on January 15 due to f ailure of the initial pres-

sure regulator (IPR). The plant operated at about 88% of full load until

the refueling outage which commenced on October 31. During this period,

there were six forced power reductions including one which was caused by

the loss of a reactor recirculating pump.

! 4.4.1.2 Systems involved

Tables 4.2 and 4.3 present yearly summaries of the forced shutdowns

and f orced power reductions that occurred at 313 Rock Point. As indica ted

in the tables, the Erstems involved in forced shutdowns and power reduc-

tions were dominated by three systems. These systems were involved in

approximately 80% of the 189 forced outages and power reductions. The

three erstmas are the reactor rystem (38 events), reactor coolant sy st em

( 51 ev ent s ) , and the steen and power conversion system (60 events).

Each of these system categories contains subsystems. Over half of

the reactor system forced shutdowns and power reductions were due to fail-

uros in the reactivity control syst em (RB) . Mechanical failures of the

control rod drives or leaks in the control rod drive system caused most of

these f ailures. The reactor core rystem (RC) was not responsibio for any

forced shutdowns but was responsible f or fif teen of the power reductions.

These reductions were required due to f uel cladding f ailures (see Sect.

4.4.3.1).

The f orced shutdown and power reductions involving the reactor cool-

ant systems were dominated by failures in the coolant recirculation system

(CB) and the f eedwater systems (CH) . Seventeen outages and power reduc-

tions were attributed to the recirculation sytem with eight of these re-

sulting from leaking recirculating pump seals. Leakage in the f eedwater

heater caused seven of the twenty feedwater ryst em ev ent s.

'
. .- j

o
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Of the sixty forced shutdowns and power reductions in the steam and
.

power conversion system, thirty-three occurred in the turbine generator

and controls sy: tem (EA) . Of these, thirteen were due to steen leaks in -

various parts of the system and ten were due to difficulties with the ini-

|

] tial pressure regulator. Six of the initial pressure regulator outages
,

'
occurred within the first two months of 1967. Af ter cleaning and adjust-

I
! ing the regulator on February 17, no f ailures were reported until 1970.

4.4.1.3 Causes of forced reactor shutdowns and
forced nower reductions

As well as presenting yearly summaries of forced shutdowns and power

I reductions for systems, Tables 4.2 and 4.3 also present yearly summaries

for causes of these events. Equipment f ailures dominated the cause s f or

forced shutdowns and power reductions (81%) . Approximately half of the

equipment f silures were due to leaks in piping, heat exchanger tubes,

valve packings, and pump seals. Only fourteen percent were caused by

human errors with the majority of these caused by maintenance and resting

errors. The remaining causes ('others' in the tables) accounted for five

percent of the events and were adverse environmental conditions.

4.4.1.4 Non-desian basis events

There were 175 force shutdowns or forced power reductions which were

not categorized as DBE initiating events. Table 4.4 lists the number of

these per year by NSIC category. Seventy-four of the 175 forced shutdowns

or forced power reductions were assigned to NSIC event category 1.0 event

types - Equipment Failure; nineteen were category 2.0 event types - In-

strument and Control Anomalies; fif ty-one were category 3.0 event type s

Non-DBE Reduction in Coolant Inventory; sixteen were category 4.0 event-

. - ._ .
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types - Fuel / Cladding Failure; one was a category 5.0 event type --
.

Maintenance Error; f our to 6.0 - Operator Error; one to 7.0 - Procedural /

Administrative Error; four to 8.0 -- Regulatory Restriction; and five to

9.0 -- External Event.
.

4.4.2 Review of desian basis events

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

operation of a plant and the ability of engineered saf ety features to

saf ely shut the plant down. Big Rock Point has experienced twenty-three

forced shutdowns or forced power reductions caused by DBE initiating

events. Table 4.5 gives the number of these events by DBE type for each

year. This section discusses the forced shutdown and forced power reduc-

tions in each DBE category.

4.4.2.1 DBE catenory 2 - decrease in heat removal The seventeen events

in category 2 were of five types: -

1. DBE 2.1 Steam pressure regulator nalfunction or f ailure that

.

resulted in decreasing steam flow (3) .

2. DBE 2.2 Loss of external load (9) .

3. DBE 2.3 Turbine trip (3) .

4. DBE 2.5 Loss of condenser vacuum (1) .

5. DBE 2.7 Loss of normal feedwater flow (1).

All of these events were f ollowed by a saf e reactor shutdown. In one
|
'

type 2.3 event (11/26/71), the turbine generator tripped. How ev er, there

was no scram since the condenser and turbine bypass valves were able to

handle the load. All other category 2 events resulted in automatic

scrams,

i
1

|

I

.

'
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Table 4.5. DBE initiating event summary
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Two of the dire DBE 2.1 events (steam pressure re gulator malfunc-
.

tion) were caused by failures of the initial pressure regulator in 1967,

1976, and 1980. -

Four of the nine scrans caused by a DBE 2.2 event (loss of external

electrical load) (138 kV line) were caused by electrical storms, four were

due to relaying malfunctions, and or.4 was due to wiring errors at an of f-

site substation. The ninth was apparently due to sabotage. A guy wire

had been cut and a corner. strain pole had been sawed approximately half-

way through.

Two of the three DBE 2.3 events (turbine trip) occurred in 1971.

Accidental tripping of the 2400-volt station power breaker (September 22,

1971) caused _a loss of most major equipment and subsequent turbine trip

and rod scram. Failure of the linkage arm of the turbine trip solenoid on

Nov ember 26, 1971 caused a turbine trip. The load was carried by the by-
r -

pass valve and condenser until the reactor was manually shut down f or re-

pairs to the linkage. The f ourth DBE 2.3 event occurred on February 20,

1963, and the only information available is that there was a momentary

generator loss.

The single type 2.5 event (loss of condenser vacuum) occurred in

1963. A low vacuum scrus resulted from loss of station power.

The only type 2.7 event was caused by inadequate f eedwater supply

during a load rej ection test on July 6,1972. This caused a reactor and

turbine trip.
,

4.4.2.2 DBE Catenorv 3 - decrease in reactor coolant system flow rate.

All three events in category 3 were caused by the loss of one of the reac-

tor coolant pumps (Type 3.1 event ' single and multiple reactor coolant

pump trips') . Two of these were due to leaky seals (See also 4.4.3.2) .

The cause of the third one is not known.

.
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4.4.2.3 DBE catesorv 4 - reactivity and nover distribution anomalies.
.

All three events in DBE Category 4 were type 4.3 - control rod malopera-

tion. All occurred at low power. The first was on February 17, 1963.

Domineralizer resin which had accidentally been released into the primary
.

system caused a malfunctioning of the rod collet fingers. The second

event occurred on October 13, 1968. While returning to power, a rod would

not move from notch 15. Af ter shutdown, the rod was exercised using in-

creased hydraulio pressure and it functioned properly. The assembly was

rmauved from the reactor. How ev er, there was no apparent reason f or the

malfunction. The third occurred on November 12, 1972, when a short period

scram occurred because of high notch worth in the withdrawal sequence. A

new control rod withdrawal sequence was developed to minimize diis dif-

ficul ty.

4.4.3 Trends and safety imolications of forced reactor shutdowns and

forced nower reductions

4.4.3.1 Summary of events relatina to fuel element claddina failure. Big

Rock Point is a high power density reactor which has been involved in a

development program for high perf ormance fuel elements. Its license per-

mits insertion of powdered or pelletized fuel elements with Inconel, Inco-

loy, and Zircoley cladding.

Big Rock Point has experienced considerable difficulties with f ailed

fuel element cladding and these experimental elements accounted for a num-

ber of the f ailures. The probima was costly but did not pose any real

saf ety probi rm s. The power was reduced as necessary to keep the of f gas

activity within acceptable limits.

Crud buildup was f ound during most of the early fuel inspe ctions.

Chemical analysis showed that the crud consisted mainly of zinc, nickel,
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.

iron and copper, which are constituents of the f eedwater heater tube ma-
.

terial. Therefore the copper nickel tubes were replaced with stainless
. -

steel in 1968. However, crud buildup and tube f ailures continued. These

were attributed to ' hide out' of inventory material in the system and f rom
.

' fluf fing' of the domineralizers plus new material from the cleanup heat

exchangers. These heat exchangers were replaced in April 1972.

Flow tests indicated flow pattern difficulties which caused regions

of higher power in the fuel rods. To correct this, fuel channel-orifice

hardware on sixty-nine of the eighty-four fuel support-tube-and-channel

assemblies were replaced in 1972 and 1973. The combination of the af ore-

mentioned corrective actions resulted in lower off gas activity levels and

a reduction in fuel element f ailures.

The first indication of possible leaking fuel cladding was evident on

September 4,1965 when the off gas activity started to increase. From
.

mid-September through mid-October, the off gas activity rose consistently

on an exponential curve to a rate of about 15,000 pC1/s, and then showed .

signs of leveling off. This level had remained essentially constant since

November 1, 1965. However, on February 10, 1966, the of f gas activity

rate of release reached 50,000 pCi/s. This increasing release rate indi- ,

cated an increased de terioration of the fuel cladding. Therefore, power

was reduced from 70 to 60 Mwe (net) to reduce fuel de terioration.

During the April refueling outage, four (out of thirty) bundles were

f ound to have gross def ects. One rod had approximately eight inches of

fuel missing below the middle spacer. There was no significant amount of

crud buildup.

Following the start:p in May 1966, the activity in the off gas contin-

ned to increase. Due to high of f gas activity, power was reduced to 64
i

Me on June 2, to 54 We on June 19, and to 35 Me on July 26.

. _ :T - _ _ _ _ - ._ _ _ . __ _ _
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During the Septmeber 1966 shutdown, dry sipping located eleven f ailed

bundles in the central core region. Four developmental Incoloy-800 clad

bundles were the primary source of activity. These f ailures were not ex-

pected since the lead bandle of this group only had an approximate 700

mwd /T exposure (designed f or 15,000 Mwd /T) . Three other elements f ailed

grossly due to longitudinal splits in cladding or to circumferential

cracks at pellet interf aces. The other identified elements had very low

leakage signals and were visually inspected. It appears that f ailure was

due to intergranular stress corrosion, similar to that experienced with

other stainless steel clad material.

Prior to the May 19, 1967 shutdown f or ref ueling, the of f gas activ-

ity rate had been steady at 800 pc/s. This indicated no gross fuel fail-

nres in the core. Dry sipping indicated a 19 mil Incolay 800 clad devel-
,

l opmental bundle (D-4) as a lenker. This bundle was eliminated from subse-

quant core loading. It was also noted that several fuel elements had 1-3

mils of crnd buildup since October 1966.

In early December 1967, plant load was reduced af ter off gas activity

rates had increased f rom 13,000 to 21,200 c/s. This reduction was made

to preserve f uel integrity.

Refueling was started February 11, 1968. Dry sipping results showed

twenty-nine out of thirty-three reloa d-2 'C' fuel bundles leaked. These

are vibratory packed powdered fuel. Impurities on the f uel particles

reacted chemically with the cladding to foma local blisters of Zirconium

hydride . These blisters breached the cladding. The copper, nickel tubes

of the f eedwater heater were replaced with stainless steel tubes during

this shutdown.

_
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On June 9,1968, off gas activity again started to increase. The

activity rate rose from 3400 to 14,000 pc/s indicating fuel failure.
.

Plant load was reduced on June 12 and 13 to 57 MWe (gross) and 52 MWe

(gross), respe ctiv ely. A power increase to 60 MWe (gross) was made on
.

June 21, 1968 to satisfy requirements set forth in the centommelt f uel

pro gr am. Off gas activity increased to 11,000 pc/s during this power in-

crease. Shutdown f or refueling began af ter this test. Two standard

stainless steel clad fuel elements, two Zirconium clad powder elements,

and two of six centernelt fuel elements had leaked. During refueling,

for ty-one ' E' bundl e s were l oa de d. These were pellet UO rather than the3

'C' powder UO elements that f ailed early.s

During the last week of October 1968, off gas activity rate increased

from 3700 to 12,500 c/s indicating clad f ailure in the new core. Power

was reduced to 68 MWe (gross) on December 14, to 62 MWe (gross) on January

2,1969 and to 53 MWe (gross) on February 18, 1969 to lower off gas activ-

ity. .

Refueling started April 18, 1969 and eighty-two of eighty-four assen-

blies were dry sipped. Nine f ailed assemblies were found. Int erme diate

perf ormance centernelt assembly (D-50) severly failed. Also, three out of

thirty 'B' assemblies, and two of ten 'C' UO powder assemblies f ailed. A3

big surprise was that three of the f orty-one 'E' UO, pellet assemblies

failed. All failures occurred in the same location in the core - a hot

corner on the side closest to the center of the core. Significant crud

accumulation and crud spalling was evidenced on all of the f ailed assen-

blies. Hot cell examinations were conducted on two fuel rods from the

..- .- . . . - . . . . _ . . . .-
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intermediate perf ormance centermelt assembly D-50. The cause of the so-

vore clad deterioration was accelerated corrosion on the rods outside sur-

f ace driven by local overheating. Since the preliminary investigations

showed accelerated corrosion due to high cladding tamperatures, subsequent

power operation was limited to 165 MWt.

The stainless steel cleanup heat exchangers replaced their copper

nickel predecessors in 1972. The poor core flow distribution was cor-

rected in 1972 and 1973. Since th en, the crud buildup has decreased and

the number of fuel failures have decreased considerably even while operat-

ing a t higher power levels.

4.4.3.2 Sa--arv of reactor recirculatine onmo failures. The shaf t seals
(

of the reactor recirculating pumps f ailed ten times between 1966 and 1980.

A new type cartridge seal was installed during the February 1968 refueling

| outage. This had to be replaced shortly af ter startup due to inadequate

seal leak off flow. How ev er, the new type seal cartridges were easier to

replace and resnited in shorter duration shutdowns. Until the middle of

1972, the rate of seal failure remained about the same. There have only

been two losses of reactor recirculating pumps since 1972.

!

|
i

!

|

I
1

|
. .

I
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4.5 Renortable Events

This review of the operating history at Big Rock Point included a

study of 324 reportable events which were submitted to the AEC and NRC

concerning technical specification violations and limited conditions of
'

operation. These reports came in the form of letters, telegrams, abnormal

occurrences (AO's), reportable occurrences (RO's), and licensee event

reports (LERs). The reports were reviewed and coded as per Sect. 1.3 and

are arranged by year in Part 2 of Appendix A.

4.5.1 Review of renortable events from 1966 to 1980

;

Although Big Rock Point achieved initial criticality in 1962, this

review found no reports prior to 1966 containing reportable event type of

inf onna tion. Events prior to 1966 were obtained from letter correspond-

enca be tween the AEC and Consumers Power Company. Figure 4.1 illustrates
.

a histogram of reports filed by Big Rock Point f or 1966 to 1980. Env iro n-

mental reports are discussed in Sect. 4 . 5 .1. 4 .

4.5.1.1 Year 1v summaries. The f ollowing sections present a summary

of reportable events for each year at Big Rock Point.

Prior to 1966

Big Rock Point had trouble with the control rod drives beginning in

1962 when the reactor first went critical. An accidental resin release in
|

December 1962 revealed a design deficiency in the condensate de. aneral-

izer. Galling of the control rod drive index tubes also caused malfunc-
,

tions in the drive sy st em. In 1963, metal chips were present in the guida

sleeve window s. Af ter several occurrences, the index tubes were riplaced

I

|
. .-~. _ __ - -. _. .- . _.
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! Figure 4.1 The number of reported events per year at Big Rock Point.
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with 304 stainless steel index tubes. This resolved the problem of gall-
,

ing. Also in 1963, loose bolts from the f uel-channel-support tubes fell
.

into the control rod drives, causing the control rods to j aa. To alle-
'

viste the problem of f alling bolts, an additional flow distributor was
_

added along with welding of ' keepers' on the cap screws and. inserting

stabilizer blocks on all unused fuel channels.

On three separate occasions in December 1963, a saf e ty system mal-

function involving a scram annunciation was not followed by a scram ac-

tion. It was impossible to tell which sensor caused the trip. However,

it was postulated that vibration on a remote pannel caused a spurious trip

|
of the steam drum low water level sensors. Tests conducted on the system

showed the vibration to be of sufficiently short duration to trip the

annunciator relays but not the actual scram relays. Additionally, some

' non-f ail-saf e' failures of certain transistors in the safety system scram
,

logic circuits occurred. However, other (redundant) tr ansistors in the
;
,

circuit would have had to f ail to negate the sy st em.

Failed fuel cladding became a problem in 1965. The off gas activity

rose consistently until it reached 15,000 c/s, where it leveled off.

This level remained essentially constant until 1966.

12.ftf.

The first year reportable events were submitted for Big Rock Point

was 1966. The problems involving the control rod drives and the fuel ele-

ments continued. Four developmental fuel bundles were the primary contri-

bators to the high of f gas activity. These f ailures were not expected

since the fuel had only reached half of its design life.

A design error in the scram dump tank caused several control rods to

drif t out of the core. The scram dump tank was being pressurized by water

'

.
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-

' leakage through line seals f rom the insert header to the withdraw header.

Then the control rod drive pumps were operating, the leakage would pres-

surize the scram dump tank enough such that the collet piston locking de-

vice would open. This allowed the control rods to drif t. Installation of

a vent line be tween the scram dump tank and the reactor vessel corrected

this design error.

12fLI.

The control rod drive problems and leaking f uel elements were still

presenting problems in 1967. Several drives stuck when bolts from the

grid bar assembly became lodged. As a result, sixty-eight of the seventy

| grid bar assembly bolts were replaced,

l
No gross fuel failures occurred this year. In December, power was

reduced af ter the of f gas activity started to increase. Reducing power
~

|

[ preserved f uel integrity.

I
last

There was only one incident of a stuck control rod in 1968. A bolt

lodged in the drive mechanism and prohibited rod movement. This bolt r e-

mained from early test work where torque wrenches broke the upper grid

bolts prior to their replacement.

During ref ueling in February, dry sipping showed twenty nine of

thirty-three reload-2 'C' fuel bundles leaking. These bundles were vibre-

tory packed powdered f uel. The of f gas activity again increased in June.

During the June ref ueling, pellet UO, rather than powdered UO was loaded3

into the core. An indication of a clad f ailure in the new core occurred

in October when the of f gas activity again increased. The off gas

activity continued to increase into 1969.

|

l
!
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Only one reportable event was recorded during 1969. An alarm circuit
.

on a recorder failed to warn the reactor operator of high coolant t em pe r a-
'

ture.
-

Power was reduced in January and again in February La order to reduce

off gas activity. Refueling in April revealed nine failed assemblies.

All of the f ailures occurred in the szno location in the core, a hot cor-
;

ner on the side closest to the center of the core. All of the failed as-

semblies had evidence of significant crud accumuistion and crud spalling.

Hot cell examinations on two of the fuel rods showed that the accelerated

corrosion on the rod sa:f ace was driven by local overheating. Since pre-

Ibninary investigations revealed accelerated corrosion due to high clad-

ding temperatures, the power was temporarily limited to 165 MWt. The re-

loading of pellet UO and dorating the thermal output of the core solved
,3

the problem of leaking fuel elements.

.

1219.

Only three events were reported in 1970. The only event of impor-

tance was a diode f ailure which caused the diesel generator to f ail in

developing proper voltage.

1221

In 1971, four events were reported and two of those involved control

rods. The other two events involved the replacement of a section of

cleanup system piping due to cracks and the f ailure of the diesel genera-

tor to run. The diesel failed due to high temperature in the cooling

water system. The centrifugal cooling water pump had lost its prime as a

|

|

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



. .

4-33
..

' result of leakage at the pump shaf t packing. The leak depleted the pri-

sing water supply during the two weeks between tests. A manual valve for
.

wat6r makeup was lef t open and steps were taken to provide priming water

( makeup during a loss of station power.

|
i

! 1111

The number of reportable events for 1972 totaled eleven. Valve fail-

uses represented 50% (five out of ten events) of the equipment f ailures.

The diesel generator experienced two f ailures during this time period.

| The diesel failed to start when the set points on the labe oil pressure

switch were low, and on another occasion, the diesel failed to achieve

rated voltage. A significant event also occurred in the electric power

rrstem when of f site power was lost during a storm. A trip coil in an oil

circuit breaker burned out. A more detailed description is provided in

!
Sect. 4.5.2 which discus se s the significant reportable events.

;

1211

The first year f or reporting events as abnormal occurrences (AO's)

was 1973. The number of reportable events increased to eighteen. Five of

these events were due to se tpoint drif ts. An administrative error oc-

curred during draining of the f uel pool for retining of the pool. A spent

| f uel rod was f ound on the pool floor, and draining was halted. The f uel
|

rod had been on the fuel pool floor since the last ref ueling outage. The

rod was stored temporarily in a fuel transfer cask. Procedures for exer-

cising closer control of all spent f uel operations were implemented.

. _. .
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19.1 1 -

The number of reportable events doubled from 1973 to 1974 (eighteen
.

to thirty-seven) . Along with the continuing problems of control rods be-

coming stuck, on three occasions the control rods were withdrawn too
_

quic kly. Other problems occurring during the year included valve failures

in the engineered saf ety features system. The occurrences involved valves

that were leaking, tagged out, or not tested as per technical specifica-

tions.

No significant events occurred during 1974, but an event considered

noteworthy occurred on July 15. During ref ueling operations, the supply

root valves in the post-incident system were closed and tagged out. The

valves had previously been considered part of the fire system. Analysis

showed the valves were really common to both systems. Had the po st-

incide nt system been required, the operator would have had over two hours .

to take corrective action before the water level dropped to the reactor

flange level. This event was a technical spe cification v.'.olation and

!
'

operators are now required to check the root valves prior to ref ueling.

19.11

| Three of the thirty-four reportable events which occurred at Big Rock
l

Point in 1975 were noteworthy and none were significant. The first event

occurred in January when a design deficiency was discovered in the reactor

level sensors and pressure sensors. The sensors were not qualified to

meet the high temperature spe cifica tions for LOCA conditions.

The second event concerned several valves in the reactor cleanup sys-

tem that were rated lower than the design limits required. Five valves

were found to be deficient in either their temperature or pressure re-

quirements.

.
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'

A procedural error was responsible for the third event. Reactor

,

pressure was reduced for work on the condenser and personnel inadvertently |

removed the accumulator to a control rod drive system. The accumulator is j

required for a scram when the reactor pressure is below 450 psi. The

cause was a misunderstanding of an operations meno concerning the shutdown

margin. The operations meno was revised to clarify the operating require-

ments.

1976

The number of reportable events increased to forty-four in 1976.

|*
; Thirteen of the events were attributable to the reactor depressurization
I

system (RDS), which was installed during the year. The RDS is a part of

the ECCS and is used to rapidly reduce the pressure of the primary system

during LOCA conditions. The reduction in pressure permits the core spray

system to spray water into the reactor vessel.

One event considered noteworthy in 1976 involved the RDS. The RDS

test procedures were being reviewed when it was realized that the monthly !

|

on-line tests were not adequate to meet technical specifications. See l

Sect. 4.5.1.2.2 for further discussion of this event.

Another event considered noteworthy involved the emergency power sys-

tem. The diesel generator was supplying 95 kW to busses 1A and IB follow-

ing a breaker that tripped due to an overload. The diesel subsequently

tripped on high cooling water temperature. The diesel cooling deficien-

cies were corrected and it was tested with a fire pump load. The plant

|
was in cold shutdown at the time of the event.

Overall, the diesel generator was involved in sixteen of the f orty-

'

|
four reportable events for 1976. Nine of these events were f ailures of

the diesel generator to start within time limits as se t forth in the

technical specifications.

_ : _ _ _ _ _ . _ _ - _ - - - _ - - - - - - -
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1221 .

|

The RDS accounted for fif teen of the fif ty-two reportable events sub-

mitted in 1977. On nine occasions, the specific gravity of an RDS battery

was low. Even though the specific gravity was below technical
.

spe cifica tions, the battery was still able to perf orm its function.

The diesel generators were again responsible for a proportion of the
,

reportable events (eight of fif ty-two). As in the previous year, the ge n-
|

orators f ailed to start within the time limit se t f orth by the technical

specifications.

No significant events occurred in 1977, however, two noteworthy

events did. On August 5, one of the noteworthy events occurred in the

emergency power system. The event involved the diesel generator. How-

over, the generator was not held accountable. The generator was operating

properly when automatic and manual transfers of power to the '2B' bus

failed. The auxiliary switch, which was installed in 1976 to ensure pro-'

per operation of the generator's output breaker, was not wired properly.
'

i .

| Normal station power was available during this incident.

The second event occurred on April 21 involving inadequate testing

procedures. A review of the ten year inspection plan revealed several in-

stances where the minimum number of inspections had not been perf ormed to

meet the 25% criteria for the first quarter of the ten year plan. The ten-

year plan was revised to correct its deficiencies.

1211

Failures in the RDS again resulted in a substantial number of report-

able events in 1978 (ten of forty-seven). Five of the events in the RDS

_ . _ _ . _ . __ .
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resulted from the failure of one of the four RDS channels being inoper-

able. The RDS was also involved in a significant event. During a mainte-
,

~

nance activity on the control circuitry of the RDS, the fire pump control

switches were placed in the inhibit position. The fire pumps provide ini-

tial flow to the ECCS vystem. If the pumps had been required, the opera-
.

tor would have had to realize the switch was in inhibit and then manually

initiate the pumps. Therefore, the Ersten was no longer autamatically

operable. The fire pump control consoles have been marked with instruc-

tions for the use of the inhibit condition. See Sect. 4.5.2 for further

de tail s.

On April 7, a significant event occurred involving the reactor pro-

taction channels. TVo of the reactor protection system channels f ailed

during a loss cf offsite power. The f ailure was attributed to a binding
.

level sensor switch / pointer mechanism on a scale plate inside the cover

because of inadequate testing. All four level sensors were repaired and

retested prior to plant startup. For f urther de tail s, se e Sect. 4.5.2.
i

l
|

An event worth mentioning occurred in the control rod drive system.

|

| A control rod was removed and the reactor mode switch was not placed in

|
the shutdown position as required by technical specifications. This con-

dition existed for several hours until the drive was reinstalled. The

incident was reviewed with all repairmen prior to the January 1979 refuel-

ing.

12.22.

The number of reportable events decreased for the second straight

year in 1979 (twenty-nine events). The containment isolation system

.

!

^ ' ' '
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accounted for nine of the reportable events while the reactor coolant sys-
.

tea was responsible for eight. Seven of the reportable events were due to
.

valve f ailures and nine of the reportable events concerned leaks. None of
~

the reportable events involved the RDS.
,

1219.

In 1980, the engineered saf e ty feature (ESF) instrumentation ac-

counted for twelve of the thirty-four reportable events. All of these ESF

related events involved se t point drif t of a level sensor. No events were

categorized as significant during 1980.

The RDS appeared to be functioning properly as there were six report-

able events in 1980 and zero in 1979, as compared to thirteen, fifteen,

and ten in 1976,1977, and 1978, respectively. All but one of the events

involving the RDS in 1980 were reported when the spe cific gravity of the .

RDS batteries f ell below technical specifica tions. The remaining event

involved one of the RDS channels being removed from service.
.

O

i

|

.

i

| . :.
,
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4.5.1.2 agview of renortable events by systems. Table 4.6 presents

a compilation of reportable events by system and year. Subsystems having

a small number of reportable events were combined into the broader system'

titles where applicable. The code used for the reactor depressurization .

sy st em (RDS) , also known as the automatic depressurization system (ADS),

was SF-A. The RDS is a part of the ECCS and was installed in 1975. For

the anergency condenser, the system code for reactor core isolation cool-

ing system and controls, CE, was use d.

Approximately 77% of the reportable events involved the the following

systems: reactivity control system (13.9%), RDS (13.2%), reactor coolant

! sy st em (12.9 ) , energency power (12.4%), co ntainment isolation (11.4%),

instrumentation and controls (8.8%), and radioactive waste management

(4.1%). Radioactive waste management, react or coolant, and instrumenta-

tion and controls are general system ca te gories. The other f our sy st em s

are unique subsystems with a suf ficient number of reportable occurrences

such that they were considered seperately.

4.5.1.2.1 Reactivity control system. The reactivity control system

accounted for 13.9% of the reportable events. The control rods and con-

trol rod drives were involved with most of the occurrences for this system

(thirty-five of forty-seven) . Jamming of control rods due to galling of

the index tubes or lodging of loose parts in the drive system accounted

for thirteen ocentrances. The other maj or contributor for the reactivity

control system concerned the CED's. The withdrawal time was less than the

technical specifications requirement (six occurrences) .

Trouble with the control rod drives was noted during rod perf ormance

checks on December 18, 1962. One control rod continued to move downward

__ ____- . . .
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Table 4.6. Summary of systema involved la reportable events

'

System 1946 1967 1968 1969 1970 1971 1972 3973 1974 1975 1976 1977 1978 1979 1980 Total

!.
Beactor 3 4 4 2 3 1 10 9 3 6 8 3 2 58'

Reactor coolant 3 2 1 1 1 2 1 4 1 7 7 5 6 44 ,

Englaserad safety tentares 2 5 8 8 19 25 15 13 12 107

last rumasta tion and sentret s 1 2 5 1 2 1 4 2 12 30

Elastrie power 1 1 1 1 3 1 5 4 18 9 5 2 2 53

Feel hand!!ag 1 1 2 2 6

Other austilary syntoms 1 1 4 6 7
Steam and power 1 1 2 2 1 3 1 11 $
Radiation protection 1 1 1 3

Radioactive easte management 1 2 3 4 2 2 14

No system app!! cable 1 2 2 2 7

1DTAL 8 5 7 1 3 4 11 18 37 35 44 52 51 29 34 339

.
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out of the core af ter the demand signal was turned off. Examination of

this drive indicated that resins in the drive had prevented proper opera-
,

tion of the collet fingers. The resins were introduced into the primary

rystem when several of the outlet diffusers shif ted allowing the resins to

leak through. Failure of one of the outlet strainers then promitted resin

release into the feedwater system. On February 17, 1963, another rod

drive would not relatch. Inspection of the drive revealed nothing appar-

ently wrong. However, dhe drive was rebuilt anyway since it was in the

l core position where the resin was deposited earlier. After the reactor

was cleaned, no drive f ailures due to resin deposits occurred.

!
' One of the maj or concerns for the control rod drive ry st em appe ared
i
'

several years af ter the resin deposits were cleaned un. On June 22, 1966,

; several rods again drif ted out of the core. It was determined that the .,

scram dnap tank was being pressurized by leakage of water through line

seals f rom the insert header to the withdrewal header. When the control
.

rod drive pumps were operating, the leakage pressurized the scram dnap

tank. This pressure buildup was enough to open dhe collet piston locking

device, thereby allowing the rods to drif t. Therefore, a vent line was

installed be tween the scran dnap tank and the reactor vessel. No occur-

rence of this type has occurred since this modification.

4.5.1.2.2 Reactor decressurization system. The reactor depressuri-

zation system accounted for 13.2% of the reportable events. This sy st em

|
' was incorporated into Big Rock Pcint's ECCS in 1976. A large maj ority of

the reportable events were due to the spe cific grevity of the RDS ba t-

teries (twenty-six of forty-five) being below the technical specifications

limit. The RDS instrument channels were involved in eleven of the report-

able events. Several events occurred as a result of a new system being

. . . . ..
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installed. The first event occurred on September 7,1976. Procedures for

the fire pump actustion tests had not been developed. Testing of the fire :
-

1

pumps had been done during the initial checkout of the sy st em, but the

method used was not f easible during operation. Procedures were developed -

and testing was completed. The next two reportable events occurred on

December 9,1976. During a review of surveillance test procedures as a

result of a minor test malfunction, it was realized that the monthly on-

line test method was subj ecting the sy st em to violation of the single

f ailure design criteria for inadvertent ope rati on. The procedure develop-

ment was inadequate due to insuf ficient knowledge of the actuation system.

Sub seque nt rev iew indicated that through weekly verification of the con-

tinnious automatic test circuitry and additional testing during ref ueling

operations, adequate testing would be accomplished. The last event of

interest occurred on February 15, 1978. During maintenance activity on

the control circuitry, the fire pump control switches were placed in the
.

inhibit position. Therefore, the system was no longer automatically

operable. The fire pump control switches on the RDS console have been

marked with specific instructions for the use of the inhibit po s ition.
i

4.5.1.2.3 Reactor coolant system and connected systems. The eleven

reactor coolant sy st em (RCS) and conne cted system s accounted for 12.9% of

the reportable events. The emergency condensor and reactor core coolant

cleanup systems accounted for 50% (twenty-two of forty-four). Valve s,

piping and welds were the most common equipment f ailures (twenty-six

events or 58.7%). The most common occurrence involved a leak or a crack

which had not propagated through-wall (fourteen events or 31.8%) . The

next maj or contributor was weld related f ailures (six events or 13.6%) .

|
'

. . - . . _ - .
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Another important event involved the RCS and connected systems,

specifically the coolant recirculation and controls system. During in-.

spection for leakage in the control rod drive room on April 20, 1979,

noise was heard in the primary system with the recirculation pump in ser-

vice. On June 9,1979, it was discovered that a diffuser dislodged from

the No I recironiation inlet, while on June 13 a loose diffuser on the

No. 2 recirculation inlet was found. Based on geometry factors and flow

l
data, flow blockage did not occur.'

4.5.1.2.4 Emermancy nower. The emergency power system accounted for

f orty-two (12.4%) of the 339 reportable events. The diesel generators

were responsible for 95% of the amergency powers reportable events. The

maj or contributor s to these system failures were the failure of the die-

! sels to run (five times), failure to start (nine times), and unacceptable
-

i response time (sixteen times). The unacceptable response time represents

f ailure of the diesel to start within the time limits required by the

technical specifications. The failures to start were mainly due to de-

sign, maintenance, or operator errors. One of the f ailures to run over

the full mission occurred while the diesel generator was supplying a load

to buses 1A and 2B following an overload tripping of breaker 52-2A on May

16, 1976. The diesel generator tripped on high cooling water tamperature.

The cooling pump shaf t was scored and the inlet screen was partially

plugged.

On August 5,1977, another event occurred involving a diesel. The

diesel generator was operating properly when automatic and manual a trans-

fers of power to the '2B' bus f ailed to clo se the generator output

breaker. The cause of the failure was improper wiring of the auxiliary

I switch.

|
|
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4.5.1.2.5 Containment isolation. The containa:nt isolation system

accounted for forty-one (11.4%) of the reportable events. Valve failures

contributed to twenty-two of the occurrences for this grstme, while ten of
,

these f a1Aures resulted in leaks. Of all the rystem failures, eighteen

were inherent f ailures and ten were a result of administrative error. No
,

significant events occurred involving this rystem.

4.5.1.2.6 Instrumentation and controls. Instrumentation and con-

|
trols accounted for thirty (8.8%) of the reportable events. The maj or-

|

icy of these events involved engineered saf ety feature instrumentation

(nineteen events). Two equipment failures, a valve f ailure and a cable

fa1 Auro, were expe'rienced. All remaining f ailures were attributable to

instrument errors, and of these, f ailure of level sensors dominated. Most

of these events involving level sensors were due to set point drif t of the

sensors. Overall, setpoint drif t accounted for fif teen of the reportable _

events.

One event occurred which was categorized as significant. On April 6,
.

1978, two reactor protection channels f ailed to operate during a loss of

off site power (LOOP) . The level sensors switch / pointer mechanism was

binding on a scale plate inside the cover. Af ter the new covers were in-

stalled, they were not adequately tested. All four sensors were repaired

ana rotested prior to plant startup. Further details of this event are

discussed in Sect. 4.5.2.

Tho noteworthy events also occurred in this system. The first event

occurred on January 16, 1975 when a design review of the existing core

! spray switches revealed that eight reactor pressure switches and eight
I

reactor water level switches did not meet the high temperature specifica-

tions for the design basis LOCA. Due to these deficiencies, it was not

|

|
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known whether the core spray or backup core spray systems would automati-

cally operate under all postulated accident corditions. However, manual

actuation of the core spray system was available.

Another noteworthy event occurred on Septmaber 11, 1978 when a con-

trol rod was removed and the reactor mode switch was not placed in the

snutdown position required by technical specifications. This condition

existed for several hours until the drive was reinstalled.

4.5.1.2.7 Radioactive waste manaaement. Radioactive waste manage-

ment accounted for fourteen (4.1%) of the reportable events. A maj ority

of the events occurred in the radiological monitoring subsysten (ten

events). Valve f ailures due to design errors, inherent f ailures, or ad-

ministrative errors were involved in six of fourteen or 43% of the events

f or the radioactive waste management Erstem. None of the reportable

events for this system threatened plant saf e ty.

4.5.1.3 Cause of renortable events. Each reportable event was cate-

gorized by the cause codes listed in Table 1.4. The number of reports

attributed to each cause is found by year in Table 4.7 and is graphically

depicted in Fig. 4.2.

These cause codes can be divided into two groups, non-human cause s

and human cause s. The non-human category includes inherent f ailur e, light-

ning, and weather. The human f ailure ca tegory includes all the remaining

codes. Human f ailure can be further subdivided into two groups: out-of-

plant personnel error and in-plant personne1' error. Out-of plant pe r s on-

nel errors involve administrative, design and f abrication errors which

generally concern the reactor or component vendor, the A/E, or the utility

- - -- . .
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Table 4.7. Cause of reportable events at Big Rock Point by year

'#"Cause 1%6 1%7 1%8 1%9 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total g, g

Metalstrative error (A) 1 4 8 13 7 7 3 2 3 48 14.8,

Design error (s) 2 I I 3 2 5 7 6 5 6 5 43 13.3 !

Fabrication error (C) I 2 1 2 I i 10 3.1 (
fInIwrent error (D) 3 5 4 1 2 3 4 4 Il 7 21 30 28 IF 26 166 51.3

Inctallation error (E) 1 3 2 4 2 2 1 15 4.6 *

Maintenance error (C) i 3 4 3 8 3 1 3 26 8.0
,

,

Opstator error (H) 1 3 2 2 1 5 14 4.3
Wa tlee r (1) i I 2 0.6 7

1DTAl. 8 6 6 1 3 3 Il 13 37 % 45 47 47 27 34 324
Percent of total 2.5 1.9 1.9 0.3 0.9 0.9 3.4 4.0 11.4 II.I 13.9 14.5 14.5 8.3 10.5 400.0

.
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l

mana geme nt. In-plant personnel errors concern hands on human involvement

such as installation, maintenance or operator errors and in most cases

pertains to the plant operating staf f itself.

The number of reports were evenly divided be tween non-human and

human causes with each group contributing 168 and 156 reports respec-

tively. Out-of plant human errors contributed 101 reports while in plant
>

human error resulted in only fif ty-five reports. Thus about 2/3 of the

human errors were caused by people removed from the plant.

4.5.1.4 Events of environmental immortance. A sammary of radioac-

tivity releases from Big Rock Point is shown in Table 4.8. The table
s

gives the airborne and liquid releases and the solid waste shipped for the

years 1966 through 1979.

Seven events have occurred at Big Rock Point which involved or could

have involved radioactivity releasec ersonnel exposure. These events

are listed in Table 4.9. Only four ..volved actual releases beyond the

4

plant boundary or possible personnel exposura, Two events involved radio-

activity releases in gaseous or liquid form. Four events concerned onsite

releases that could have caused a radiological hazard.
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i

4.f.2 Review of sinnificant events. A tab;1stien of the tumber of

each type of significant event appears in Table 4.10. Significant event

codes are defined in Table 3.3. Each reportable event considered signif-
,

icant is identified in Table 4.11. The events which cegraded a saf e ty
'

function or initiated a DBE are: three losses of offsite power, and one

involving the emergency core cooling system (ECCS) .

4.5.2.1 L?** of of f site nower with radioactivity release. On August

9,1966, a violent storm caused the 138 kV breaker to open. The turbine

bypass valve opened too slowly, thus the reactor scrammed on high pressure

before tne turbine could be run back to supply house loads. The turbine

continued to supply station loads until it was manually tripped four min-

utes later. When station power was lost (i. e. , the turbine trippe d) , the

bypass valve opened bef ore tne d.c. operated isolation valve closed. This

caused the turbine rupture diaphram to rupture. The plant airborne ac-
j

|

tivs67 became high enough to warrant a local evacuation, and was finally

cleared four hours later by the turbine building ventilation system.

Prior to March of 1968 only one offsite line existed. Thus, every load
1

rej ection represented a complete loss of offsite power.

4.5.2.2 Loss of offsite nower followed by several comoonent fail-

ures. On January 25, 1972, a severe winter storm caused the transmission

lines to became ice laden (LTR March 3,1972). High winds on the f ollow-

| ing day caused the generation of several momentary line f aults when the

conductors moved relative to one another. Protective circuits operated

| successfully on twelve occasions to clear these f aults. However, on the

thirteenth f ault, a trip coil burned out in an oil circuit breaker and the

circuit breaker fatled to open. Protective relays in the substation

|

_ _-
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Table 4.10. Number of significant events at B18 Sock Folet
.

Total
''8"III''''' 1966 IN1 INS IN9 1910 1911 1912 1913 1974 1915 1976 1911 1918 1919 1988 numbe r

ca t e gory ,,,gg,,4'

1 14 S, Two or more ;

f ailures dee
'

to common
sense

1 I 25, An event .

which comtd .

h ave been a [
; greater

| threat
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I 1 hf 5, Other '
! Total 1 1 2 4
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Table 4.11. Tabulation of reports categorized as significant

NSIC Report
accession Description

**
No.

S2 - Common cause/ Common mode f a_iture durina the source event.

138236 RO-7 8-18 Two steam drum level sensors became stuck during a load rej ection.

S7 - An event that could have been a areater threat to olent safety.

11038 Operations Bypass valve problems during a loss of load.
report

39024 L11t 3/3/72 Several independen: f ailures occur during a loss of of fsite power.

S9 - Other events considered slanificant. 3

E
W

135891 RO-7 8-0 8 Both fire pumps not automatically operable. Therefore, ECCS not automatic.

3

I ~

|
i

.
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operated to c1ccr tno ? cult, bst la dDing so they com:starily isolated the

generator from the load and it tripped on overspeed. The reactor sub-

sequently tripped on high fluz. Since the f ault occurred on the distribu-

tion ssde of the substation, a load rej ection signal vss not sent to the

circuit breaker protecting the generators. Thus, a turbine rumback was
,;

never initiated. The 138 kV line circuit breaker was manually opened

be caus e tne line became intermittenly de-energized over a twenty minute

period. This resulted in an undervoltage signal and an automatic transfer

to tue 46 kV alternate source. During the transf er however, a stuck con-

tact on an instantaneous overcurrent relay in the 46 kV bus protection

relay scheme, coupled with the operation of the undervoltage bus fault

detector relay, caused the circuit breaker serving the 46 EV line to trip.

This de-energized the 46 kV line back to Big Rock Point. Normally, the

bus f ault detector would have reopened had the f ault cleared within a few

cycles, however, the f ault lasted sixty-nine cy cl e s. Thus bo th of f si te

power sources were lost. The diesel generators started and provided power

to e=sential loads. Within twenty ninutes, in11 potential was provided to

the 13 5 kV line. When attempts were made to reclose the breaker, a false

tripping signal was generated by audio tone relay equipment and '.he

breaker immediately retripped. The audio tone trip was def eated and thei

1

138 kV line was restored. The tone controls were reconnected and the

plant loads were transf erred to tne 138 kV source. The diesel generator

started and assumed plant loads.

The two emergency condenser valves, HO-7063 and MO-7053, automati-

cally opened during the transient in order to control reactor pressure.

Approximately two and one half hours later, it was decided to close the

.-
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I

valvos to cursarvo recoter pressure. Volvo NO-7063 failed to operate. An |i

investsgation revealed an improperly set torque switch caused the valve's |.

motor operator to burn out.
,

~

A design error in tne spent fuel pool piping configuration and valve

alignment was also discovered. When nonmal power was lost, the spent fuel

pit, the radwaste and treated waste pumps ceased to operate and the spent

fuel pit to radwaste isolation valves automatically closed. Due to the

valving and piping arrangement, an 11-1/2 f t head was established between

the fuel pool and treated receiver tanks.
.

When tne isolation valves were reopened, a siphoning action from the

f uel pool to tne clear waste receiver tanks was created. The situation

was discovered when tae operator realized the radiation level in the fuel

pool area was gradually increasing. Corrective actions were taken to

eliminate tne creation of a hydranlic head.

!

4.5.2.3. Failure of the ECCS to auto-initiate or auto-transf er. On
~

Februa ry 15, 1978, both fire pumps were unavailable in the antamatic mode
.

due to a masntenance error on tae reactor depressurization system control

circuitry ( RO-78-08) . The fire pump control switches were inadvertently

placed in tne inhibit mode with both pumps shutdown. The fire pumps pro-

vide initial flow to tne ECCS system. Should the pumps have been re-

quired, the operator would have had to realize the switch was in inhibit

and then manually initiate tne pumps. The fire pump control switches on

the RDS panel have been marked with specific instructions for use of the

inhibi t po s i tion.

4.5.2.4. Two reactor orotection channels fail durina a loss of of f-

site power. An event in which a common mode f ailure was involved occurred

.
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on April 7,1978 (RO-78-18) . Tha 138 kV transmissien line was Icst chich .

resulted in a load rej ection. The cause f or this event was not discussed

in tae report. The reactor scrammed on low condenser vacuum. During the

transient however, one of two low drum level scram sensors in both of the

reactor protection channels became stuck at the +5 in drum level. An
.

investzgation revealed that the switch / pointer mechanism was binding on a

scale plate inside the instrument's cover. A new cover and scale plate

i had been installed a month and a half earlier but the problem was not de-
!

!

tected during the test. All four sensors were repaired and tested prior'

to plant sta rtup. This event represented a degradation of the reactor

protection system.

Inspection of the diffuser over the No. 2 recirculation pump 20 in

diameter inlet revealed that the single lower attachment was loose. This

would allow that diffuser to move on its upper attachments in a hinge

f ashion ano make contact with the large baf fle. This probably was the

source of the vibration type noise first noticed on April 20, 1979.

Based on geometry factors and flow data, it is not believed that flow

blockage occurred, however, this does represent an initiated event to core

blockage.

A total of four failed bolts were missing: three from the No. 1 dif-

fusers ano one f rom the No. 2 dif fuser. One well-worn bolt piece was re-

trieved during the outage and other well-worn pieces are believed to have

( been retrieved in prior years dating back to 1974.

i

|
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4.5.3 Trends and safety Laelications of renortable events -

As an additional step in the overall evaluation process, the events-

at Big Rock Point were ermained to find discernible recurring events that

indicate potential saf ety problems. The f our type s of recurring events .

found were:

1. diesel generator f ailures.

2. maersency condenser f ailures,

3. control rod drive problems, and

4. failed fuel elements.

4.5.3.1 Diesel zonerator f ailures. There were seventeen f ailures of

the maersoney power rystem of Big Rock Point. This greatly exceeds what

one would expect based on industry wide amergency power system failur es.

All but one of these events involved the f ailure of the single diesel
.

g e ne r a t or. * One event, how ev e r, involved a f ailure of the '2B' (amergency

power) bus. No emergency power f ailures occurred during a loss of off site
,

power.

Eight of the diesel generator f ailures were f ailures to start on

demand. There was no single dominant cause for these f ailures which oc-

curred from 1971 through 1980. In addition to the f ailures to start,

there were eight f ailures to run. Four of the f ailures to run were caused

by high coolant temperature f rom cooling water pump f ailures. The remain-

ing four events were caused by voltage regulator, ammature, and f uel

transfer pump (twice) failures.

*Infocastion available during this review suggested a se cond ' stand-
by' diesel generator was available as early as 1972. This generator must
be manually initiated at its site, which is about 220 yards from the tu r-
bine building. Once the engine is stablized, the operator must ene r giz e
the generator and manually load to '2B' bus. The relationship of this

generator to tae plant, however, is not known (ie, intended use, date of
installation, test frequency, etc.). Thus, it was not included as part of

the emergency power sy st an.

.

*
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4.5.3.2 fay aency conde n se r. Failures in the asergency condenser

were also reported in LERs. Two of these f ailures were system failures.

This system utilizes two condensing loops to provide a heat sink during a

number of transients. One loop is suf ficient to remove decay heat within
_

a f ew minutes of shutdown. However, should an outlet valve in one loop

fail to open upon demand the ability of the single loop to provide for

reactor cooling is unknown. The system could either settle out at a

higher mass flow rate through the operating loop or the resistance to flow

could be too great and the remaining loop would vapor lock (i.e., the

pressure drop due to friction could be greater than the head created by,

the density gradient). Both events identified as f ailures involved the

f ailure of emergency condensors' valve s to open u1on demand.

4.5.3.3 Control rod drive nroblems. The control rods and the CRDs

experienced dif ficulty in the earlier years at Big Rock Point. Reoccur-

ring problems involved: the control rods drif ting out of the core, gall-

ing of the control rod index tubes, jamming of the rods, and the with-

drawal times less than technical specifications limit.

Trouble with the control rod drives was noted during the rod perf or-

mance checks on December 18, 1962. One control rod continued to move

downward, out of the core af ter the demand signal was turned off. Exam i-

nation of this drive indicated that resins in the drive had prevented

proper operation of the collet fingers. The resins were introduced into

the primary system when several of the outlet dif fusers shif ted allowing

l the resins to leak through. Failure of one of the outlet strainers then

permitted resin release into the f eedwater system. On February 17, 1963,

another rod drive would not relatch. Inspe ction of the drive revealed

i

!

.
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| nothing apparently wrong. However, the drive was rebuilt anyway since it
'

was in the core position where the resin was deposited earlier. After the*

reactor was cleaned, no drive f ailures due to resin deposits occurred.

On June 22, 1966, af ter the resin deposits were cleaned up, several -

rods again drifted out of the core. It was determined that the scram dump

tank was being pressuized by leakage of water through line seals from the

insert header to the withdrawal header. Then the control rod drive pumps

were operating, the leakage pressurized the screa dnap tank. This pres-

sure buildup was enough to open the collet piston locking device, thereby

allowing the roas to drif t. Therefore, a vent line was installed between

the scram dump tank and the reactor vessel. No occurrence o't this type

has occurred again since this modification.

The first incident of index tube galling occurred during a scram

*

test on February 20, 1963. Flow measurements indicated high leakage

through tne drive system. Some resin was still present, but a large num-
.

ber of metal chips were also present in the guide sleeve windows. After a

number of such occurrences, nitrided 304 SS index tubes were installed in

place of several 17-4 PH SS index tubes. On October 31, 1965, four drive

systems stuck due to metal particles. None of the previously modified

drives were among the four. Therefore, all remaining drives were modified

and no galling of index tubes has been reported since this modifications.

Jamming of control rods due to galling of the index tubes or lodging

of loose parts in the drive system accounted f or thirteen of the occur-

rences. The first occurrence of a control rod jamming occurred on

December 18, 1962. Several control rod drives j ammed when loose bolts

lodged on top of the core support plate. The bolts were the same type as

those used to bolt toge ther the fuel channels and their support tubes. As
.

J
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a result, all Zircaloy support-tube-and-channel assemblies were modified

by staking the cap screws. A drive in the same core position j ammed on

May 26, 1963. Additional modifications included an additional flow dis-

tributor along with welding of ' keepers' on the cap screws.

Loose bolts continued to cause the control rods to stick. On

December 25, 1967, several drives stuck when bolts from the grid bar as-

sembly became lodged. As a result, sixty eight of the seventy grid bar

assembly bolts were replaced. On April 6,1968, another loose bolt in the

control rod drive mechanism caused a control rod to j am. The bolt re-

mained from the previous year when torque wrenches broke off several of

the upper grid bar assembly bolts prior to replacement.

The control rods became j ammed on several other occasions, however,

their occurrences were infrequent.

The last major contributor to the reportable events in the control

rod drive system involved the withdrawal time being less than the techni-

cal specifications limit. The first three occurrences were in 1974, with

two occurring in 1975, and the last one occurred in 1978.

4.5.3.4 Failed fuel elements. Failed fuel cladding became a problem

in 1965. The off gas activity rose consistently until it reached 15,000

pc/s, where it leveled off. This level remained esentially constant until

1966. The primary contributors to the high of f gas activity were f our

developmental fuel bundles that f ailed. These failures were not expected

since the fuel had only reached half of its ' design lif e.

No gross fuel failures occurred in 1967. In December, power was re-

duced af ter the of f gas activity started to increase. Reducing power pre-
! served fuel integrity. During refueling in February 1968, dry sipping

showed twenty-nine of thirty-three reload-2 'C' fuel bundles leaking.

.
-

.
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These bundles were vibratory packed powdered fuel. The off gas activity

again increased in June. During the June ref ueling, pellet UO rather3

than powdered UO was loaded into the core. An indica tion of a clad f ail-s

are of the new core occurred in October when the off gas activity again

increased. The of f gas activity continued to increase into 1969.

Power was reduced in January and again in February of 1969 in order

to reduce of f gas activity. Ref ueling in April revealed nine f ailed as-

semblies. All of the f ailures occurred in the same location in the cor e,

a hot corner on the side closest to the conter of the core. All of the

f ailed assemblies had evidence of significant crud accumulation and crud

spalling. Hot cell examinations on two of the f uel rods showed that the

accelerated corrosion on the rod surf ace was driven by local overheating.

Since preliminary investigations revealed accelerated corrosion due to

high cladding t emperatures, the power was temporarily limited to 165 MWt. *

The reloading of pellet UO, and dorating the dhemmal output of the core

solved the problem,of leaking fuel el ssents.

|

|
,

l

|
. _ _. . . ._ .
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4.6 Evaluation of Ooeratina Exnerience

.

The maj or sources of information utilized during this evaluation were

(1) forced shutdowns and power reductions and (2) reportable events. Two

significant areas were identified in the review of shutdowns and power
:

| reductions. These are f ailed fuel elements and loss of the 138 EV line.

Failed fuel was mainly a problem during the 1960's. This problem was

solved by replacing powdered fuel with fuel pellets which resulted in

dorating the core thermal power, changing heat exchanger tube material to
|

reduce corrosion which contributed to crud build-up on the fuel elements,

l

and modifying reactor core flow patterns. The 138 kV line had been lost

nine times at what appears to be a constant rate. Two of these events

were complete losse s of off site power, a typical number f or a plant oper-

ating for 18 years. The first complete LOOP occurred prior to the instal-

lation of the 47 EV line and little is known about this event including

the duration of the LOOP. The second event (see Sect. 4.5.2) which was

well documented, involved f ailures in other grst mas during the transients,

however none of these f ailures impacted the plants' recovery. Offsite

| Power was also restored within 20 minutes, Ohus minimizing the signifi-

cance of this event.

There were no significant problems identified through the search of

LERs. Events caused by human errors contributed about half of the re-

ports. Several energency power f ailures were identified. How ev e r, the se

j events were j udged to be f ailures without adequate knowledge of the aner-

gency power sy stem, and it is possible the number of emergency power f ail-

ures will be sub stantually reduced once this information is obtained. It

does appear, however, that the 'onsite' anergency power system only loads

.

the '2B' bus automatically. This possibility should be investigated.
1

i
I
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The maergency condenser was considered f ailed on two occasions. Both

of these events involved the f ailure of a de operated emergency condenser-

,

outlet valve to open, thus rendering one of two emergency condenser loops

inope rabl e. Based on the information available we were unable to predict -

how the emergency condenser would respond to a transient given one loop

f ailed and thus assumed it would become vapor locked. This potential

failure should also be investigated in greater depth.

Overs 11 the operation of Big Rock Point has been satisf actory from a

safety point of view. A concern was identified about the ability of the

emergency power to respond given a loss of of f site power. There were no

incidents identified, however, where the maergency power f ailed to respond

adequately given an actual undervoltage on the 138 kV lines. Again, no

period was identified were the operation of Big Rock Point posed a great

*

threat to the general public.

|

_ _ _ _
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,_



. .

5-1
.

REFERENCES

.

1. Nuclear Regulatory Commission, Instructions for Preparation of Data

Entry Sheets for Licenses Report (LER) File, NUREG-0161, July 1977.
.

2. Nuclear Regulatory Commission, ' Accident Analysis for the Review of

Safety Analysis Reports for Nuclear Power Plants,' Chapter 15 of

Standard Review Plan, NUREG-0800 (July 1981) .

3. Nuclear Regulatory Commission, Licensed Operating Reactors - Status

Summary Report, NUREG-0020, May 21, 1974, issue through Vol. 5, No.

1 (January 1981).

4. U.S. Atomic Energy Commission, Nuc' ear Power Plant Operating Experi-

ence During 1973, 00E-ES-004 (December 1974) .

5. Nuclear Regulatory Commission, Nuclear Power Plant Operating Experi-

ence 1974-1975, NUREG-0227 ( April 1977) .

6. Nuclear Regulatory Commission, Nuclear Power Plant Operating Experi-

ence 1976, NUREG-0366 (December 1979) .
'

7. Nuclear Regulatory Commission, Nuclear Power Plant Operating Experi-

ence 1977, NUREG-0483 (February 1979) .

8. Nuclear Regulatory Commission, Nuclear Power Plant Operating Experi-

ence 1978, NUREG-0618 (December 1979) .

9. Nuclear Regulatory Ccamission, Nuclear Power Plant Operating Experi-

ence 1979, NUREG/CR-1496 (ORNL/NUREG/NSIC-180) (May 1981).

10. Nuclear Regulatory Commission, Nuclear Power Plant Operating Experi-

ence 1980, in publication.

11. Nuclear Regulatory Commission, Radioactive Materials Released from

Nuclear Power Plants - Annual Report 1977, NUREG-0521 (January 1979) .

_ _ _ _.



.-- - .

. .

5-2

12. Nuclear Regulatory Commission, Radioactive Materials Released from
~

,

Nuclear Power Plants - Annual Report 1978, NUREG/CR-1497 (March |

1981).

13. Nuclear Regulatory Commission, Reports to Congress on Abnormal Occur- -

rences, NUREG-0090.

14. NUREG-0578, 'TMI Lse;9as Learned Task Force Status Report and Short-

Ters Recommendations,' July 1979.

.

.

|

!

~ ~ ' ~ ~ ~

_. _ . . .



. .

.

-

Appendix A: Big Rock Point

Part 1. Forced Shutdowns and Power

Reduction Tables
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Table Al.1 1962 anJ 196) Forced St utJams and Power Reductions at Big Rock Point
k

DBE(D)/
Date Durattoen Power Reportable Shutdown System Component NSIC(N)

(1962) (Hrn) (1) Event N "''IP'I*" U " ** Method Involved Involved EventN**
8 Category

1963

1) 12/62 <l Spurious period or flus trip. m 3 lastrumenta- lastrumenta- N2.4
to aton & aton 6

3/63 Controle Controls

(IA)

2) 12/62 <l Spurious period or flum trip. a 3 Instrumenta- Instsumenta- N2.4
to a toen & tton &

3/63 Controls Controls

(IA)

3) 12/62 <1 Spurious period or flus trip. B 3 Instrumenta- Instrumenta- N2.4
to tion & tion &

3/63 Controls Controls
(IA)

4) 12/62 <1 Spurious period or flum trip. B 3 inntr w nta- Instrumenta- N2.4
to tion & tion & g

3/63 Controls Controls

(IA)

5) 12/62 <1 Spurious period or flus trip. B 3 In.trumenta- Instrumenta- N2.4
to tion & tion &

(3 Controls3/63 Controls
(IA) e

6) 12/62 2 leu Jrum level (control on manual B 3 Steam & Turbine

to Jurtua tee ;ng). Power
3/63 (MA)

7) 12/62 2 InaJwerteret minultaneous closure C i Pr.ctor Valves N6.0
to of reactor restreulating pump Coolant

3/63 discharge vain.s. ics)

8) 12/62 29 low Jaum level (drum level trans- B 3 Steam & lastrumenta- N2.0
to lent Juring IFR a.ljustment). Power tion &

3/6) (HA) Controls

'

a
7
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Table Al.1 (Continued)
.

DBE(D)/.

Shutdown System Component NSIC(N)
D.ste Duration Power Reportable Description Cause ,,, g,4 g,,,,,,3 g,,,g,,a g,,,,

(1962) (Hrs) (2) Event Category**
to

12ft3

9) 12/62 50 tow vacuum scram resulting f rees A 3 Electric D2.5
Powerloss of station puwer.to (EX)

3/63

10) 12/62 58 Higin neutron flus (resulting f rom 8 3 Steam & Nt.2,

* Powerpressure transient caused byto (HE)
3/63 improper respon=e of bypass valve

during genertur trip tests).
A 2 Steam & N1.1

11) 12/62 58 m in steam bypass system.
Power

to (HE),

3/63'

A 2 Steam & N!.1
12) 12/62 6 bin steam bypass system.

tower *
to (HE)

3/63

13) 12/3/62 2 Accidental jarring of steam drum C 3 Steam & lastrumenta- N6.3 p
,

Power tion & B *

water level control panel. Id
(HE) Controls

14) 2/17/63 2 -33 low steam drum level. 3 Steam & Vessels
Power !

(H5) ::

mtfunction of rind drive B-5 due 1 Reactor Control mod D4.3 ,

'I15) 2/17/63 s20 6
to collet finger assembly. (kt) Drive ,

'

I Necinanism !|

16) 2/20/63 50 W eentary loss of genesator. B 3 Steam & Generators D2.3
Power
(HA)

17) 4/12/63 4 Failure of a seal ring'in tle A 1 Reactor Valves N1.1

feedwater check valve at al.a Coolant
(CH)steam drum.

.

S

. G

&
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Table A1.1 (w mtinueJ)
|
|

D&E(D)/
Shutdown System Component MSIC(N)Date Duration Power Reportable

Description Cause
Ne t,,oj y,vcgv ,J g ,vog,eJ Lve,c"** (1962) (Hrs) (%) Event

Catesoryto
1961

i 18) 10/27/63 When reset t ing a cl annel scram A 3 Instruncata- Control N2.0
Ir dsannunciation, a rod mesma occurred. tion & o'

Controla

(IA)e

19) 11/5/63 Electrical short Joe to a water A I lastrunenta- Control N2.0
leak. tion 6 maa.

Centrols
(IA)

3-
i

u

!

!
I

I
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; ; Table Al.2 1%4 Forced ShutJowns and Power Reductions at Big Rock Point .

f

___

DBE(D)/ ;
Date Duration Power Reportable Shutdown System Component NSIC(N)

**'I EI * ""*No. P(19 64) (Hrs) (Z) Event Method Involved lavalved Event
Category ;.

!) 5/31 750 29 Spurious opening of Etwa bypass A 3 Stese & Valves N1.1 l

valve. Power
(HE)

i 2) 7/I Spurious trip of channel 2 g 3 Instrumenta- Instrumenta- NF.0
picoammeter coincided with test tion & tion &
of channel 1. Controlm Controls .

(IA) r

3) 9/18 65 Spurious opening of the turbine A 3 Steme & Valves Mt.1
bypass valve. Power

' (HE)

<

l

- i
' >

e 1"
,

#
4

. '* P

,

,

k

i

[

]
'

I
*

'
.

k

.

F

-
,

r
b
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Table Al.3 1965 Forced Shutdowns and rower Reductions at big Rock Point

DEL (D)/

Data Duration Power Reportable ShutJown System Component ItstC(N)
*

(1965) (tirs) (1) Event He tted Involved Involved Event
Category

1) 9/l? 24 97 Turbine trip anJ reactor scram due A 3 Electric Relays D2.2
to a loss of 133 Kw loaJ Jue to a Power
relaying malfunctlon. (EA)

2) 9/30 18 97 Steam leak in turbine stage Jrain A I Steam & Fipes N1.1'

line Power
(HA)

3) 10/30 ? 97 Repair minor steam leaks under the A I Steam & Fire s Mt.1
turbine. Puwer

~ (ItA)

i 4) 10/30 ? 97 WJily 22 control rods. (10 others A 4 Reactor Control N1.1

| were moJilled Juring the shutdown (kB) Rods
; in August.)

>
e
vi

,
.

.

h
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Table Al.4 1966 ForccJ Shutdowns and Puwer Reductions at Big Rock Pot;=t

DBE(D)/
Ilate Duration Power Reportable St utdown System Component NSIC(N)gg,,*

(1966) (llrs) (%) Event Hethod Involved lavolved Event
Category,

i 1) 1/18 120 97 Repair leaking tube in high pres- A 1 Reactor Heat N 3.1

[ sure feedwater heater. Coolant Exchangers
| (Cit) .

2) 2/2 97-26 Power reduct ion. Tighten packing A 5 Reactor Valves N 3.1
on valve in vent line from reactor Coolant Instrumenta- N2.0*

,| to steam Jrten and sepair recycle (CC) (CH) tion &
,

I
'

valve cont rols on No. I & 2 seactor Controls
feed piamps.e

| 3) 2/10 97-83 Power rcJuction. Fuel claJJing A 5 Reactor Fuel N4.0
failure. (kC) Elements

4) 3/22 48 83 Remove valve in went line from A 1 Reactor Valves N3.1
reactor to steam Jrum. Coolant !'

(CC) ,

5) 4/1 48 83 Repair 4 leaking tubes in high A 1 Reactor lies t N 3.1 f
pressure feedwater heater. Coolant Exchangers os

'

(Cat)
'6) 5/11 48 Replace cracked tee in control rod A 1 Reactor Pipes. N1.1.1

Jrive system. (RB) Fittlngsg
7) 5/26 48 Repair 4 leaking tubes in high A 1 Reactor 9 + 14ea t N 3.1

'

pressure feedwater f. eater. Coolant * Exchangers
!'(Cil)

8) 6/2 97-89 Power reduction. Fuel cl4JJing A 5 Reactor Fuel N4.0
; failure. (kC) Elements

. 9) 6/18 34 89 Repair 4 leaking tiJ,es in high A 1 kcactor lleat N3.1
I pressure feedwater heater. Coolant Exchange rs

(Cit) !

10) 7/l s8 75 Repair leaking tubes in high pres- A 1 Reactor 14 eat N 3.1
sute feedwater heater. Coolant Exchangers

(CH)

!

i

e

!

* ' -
, -

,
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Table Al.4 (ContinueJ),

i

|'
|' DSE(D)/

. Date Duration Power Reportable Shutdown System component NSIC(N),g gg,, ,,p* (1966) (Hrs) (%) Event MethoJ Involved Involved Evtat.

Category,

i

| !!) 7/13 S8 75 Repair leaking tubes in high pres- A 1 Reactor Heat N 3.1 j
sure feedwater twater. Cuolant Exc hangers4

! . (CH)
I '

12) 7/20 *S 75 hpair leaking tubes in high pres- A 1 Reactor Heat N 3.1 e

sure feedwater heater. Coolant Escleangers t

| (CH) '

4

i 13) 7/26 75-49 Power reduction. Fuel cladding A 5 Reactor Fuel N4.0
failure. (RC) Elemwnts

j 14) 8/3 24 49 Elank off high pressure feedwater' A 1 Reactor Heat N3.1 l
heater tube sheet to eliminate Coolant Exchangers

1

tube leakage. (CH) f*

a

; 15) 8/8 24 49 1.TR 138 Kv breaker opened during a H 3 Electrical Circuit D2.2
12/20/66 storm. Tie bypass valve openeJ Puwer Closures / >i

but did not prevent pressure build- (EA) Interruptern ( (
up anJ reactor scraanned on ble'.h I

pressure.

16) 11/10 s95-55 Power reduction. Seals on No. 2 A 5 Reac tor Pumps D 3.1
i, reactor secirculating pianp f ailed. Coolant

'
(CR)

17) 11/12 S24 55 Examination and removal of No. 2 i. 1 Reactor Pamps NI.!
reactor recirculating pump. Cuolant

(CB) '

18) 12/15 72 69 Reinstallation of No. 2 reactor A 1 Reactor Pumps N!.1 4

recirculating pump. Coolant +

(Cs)
i
'

[
.

'

t

i

1
!

i I

:

,

,

.
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i Table A1.5 1967 ForceJ Shutdowns and Power BeJuctions at Big Rock Point

7

.

DRE(D)/
i

Shutdow.a System r" r--at NSIC(N)
Date Duration Power Reportable

Description Cause Method Involved lavolveJ Event
* (1967) (Hrs) (1) Event Category

|

| !) 1/20 s12 97 Fressure transient caused by erratic A 3 Steam & instrumenta- D2.1
operation of ties turbine adelssion Power tion &

,

valve caus=J by the lattial pres- -(itA) Controls .|
sure regulator, g;*

1

{12) 1/20 %I56 1.ow Reactor startup was Jelayed be- A 4 Reactor Control M1.1* i

;
' cause rud Jrive E4 could not be (RB) toJ Drive .

withdrawn. Installed new drive. Mechanisms I|
3) 1/26 %336 low Failure of turbine shaf t-driven oil A 1 Steam & Pumps N1.1 f

pump which operates the turbine aJ- Pow.c
mission valve. (RIA) ..

4) 2/10 26 97 Replaced defective control rod Jrive A 1 Beactor Control N!.1 t

D-1. (BR) Rod Drive p p;

Mechanisms a a

5) 2/12 53-0 Fower reduction. Repair turbine A 5 Steam & Instrumenta- N1.1
initial pressure regulator. Power tion 6

(llA) Controls

6) 2/13 7 T-0 Power reduct ion. Repair turbine A 5 Steam & Instrumenta- N1.1
initial pressure regulator. Power tion &

(HA) Controls.

7) 2/14 7-0 Power reduction. Repair turbine A 5 Steam & Instrumenta- N1.1
initial pressure regulator. Power tion &

(KA) Controls

8) 2/16 7 97-0 Power reJuction. Repair turbine A 5 Steae & Instrumenta- N 1. ! '

initial pressure regulator. Power tion 6

(llA) Controls

.

. . -

4
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$ Table A1.5 (Continued) f
; *

eBE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)ript h he

(1967) (Hrs) (1) Event Hethod lavolved lavolved Event
Category

'9) 2/17 T-0 Power reduction. Repair turbine A 5 Steam & Instrumenta- Mt.1
initial pressure regulator. Power tion &

'
j (HA) Controls
t *
* 10) 3/10 8 96 4 Power reduction. Inspect the A 5 Steam & cenerators Mt.1
i generator exciter brushes. Power

(llA) ,

i t

11) 3/10 %6 0 Error Juring instrument work. B 3 Inst ruaru.a- Ins t rument a- N5.0
1 tion & tion &

Controls Controls
(IA)

,

12) 3/27 S6 96 Repair steam leaks a packing gland A 1 Steam & Pipes. N3.1
of butterfly valve on discharge of Power Fittings3

No. 2 rectreulating pump. (ItX) p

i 13) 3/27 S1 0 short period when attempting to A 3 lustrumenta- Instrumenta- N2.0 b
raise reactor pressure. Lion & tion &

Controls Controls
(IA)

14) 4/14 21 96 IAaks in packing of the isolation A 1 Beactor Valves N3.1
, i valve for the west steam reference Coolant '

] !!ne to the Jrue level instrumenta- (CC)

; 15) 10/26 24 96 Repair steam leak la the bonnet of A 1 Reactor Valves N3.1
J the high pressure bleeJer trip Coolant ,

3 valve. (CC) !
~

16) !!/25 7 96 Replace of fgas filter Joe to high A 1 Radioactive Filters N1.1.4
Jifferential pressure. Waste t

Management ;

(MB) [

s

;

1

4

4

5

4

.

S Yg
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Table Al.5 (Continued)

i

DRE(D)/Date Duration Power Reportable Shutdown System Component NSIC(N)(1%7) (!!rs) (1' Event script h Gm*

Method Involved Involved Event,

Category

17) 12/? 100-18 Power reduction. offgas activity A 5 Reactor Fuel N4.0
to pressure fuel integrity. (RC) Elements' '

18) 12/f 78-13 Power reduction. She temporary A 5 Reactor valves N3.1 r
repairs to stop ateam leaks on the Coolant !

,
!

turbine trip valve to the high (CC)
pressure heater.

19) 12/7 82-13 Power reduction. N ke temporary A 5 Reactor Valves N3.1
t '

repairs to stop steam leaks on the Coolant
,

turbine trip valve to the high (CC)
pressure heater.

'>
e
F*

. O

.

L

* I

~ i

,

4

J

e ,
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O
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*
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Table Al.6 1%8 Forced Shutdowns and Power Reductions at Rig Rock Point
.

OREto)/ U
Shutdown System Component NSIC(N) *

DJte Duration Power Reportablg x g gpg ,_ ,_,,
Method Involved Involved Creut, , , *

(1968) (Hrs) (1) Event %
Category

!) 1/7 82-7 Power reduction. Repack No. 1& A 5 Reactor Pimps WI.!
f 2 seactor feed pumps. Cuolant

(CN),

2) 1/f 82-1 Faer reJustion. Repack No. 1& A 5 Reactor rumps N1.1*

2 reactor feeJ pumps. Coolant
(CH)

.. ,

3) 1/1 82-7 rower seJuction. Repack No. l & A 5 Reactor Pumps NI.l. -
,

2 reactor fsed pimps. Coulant
(CH)

*

4) 4 /4 24 Reinstall No. 2 recirculating pump. A I Reactor Fumps Wl.1 ~~ X-,
.

Coulant ,

(CA)

5) 4/6 low Install new shaft seal cartr!Jge in A 1 Reactor Pumps Ill .1 !p
i No. 2 recirculating pump. Coola t i .n

(CA), - y

A 1 Reactor Control N3.1 i

Control roJ Jrive 54 coulJ not be (RR) Rod Drive6) 4/7 S48 low' withdrawn trom the fully insesteJ ik.cleanika
: position. It was replaceJ.

.

a 3 Instrumenta- lastrunwnta- N6.3
I 6 79 Tlie Isidrophere pressure sensors tion & Controls afon &l

were accidentally t> umped.'
(IA) Controls

j

i 8) 6/3 s24 83 Repair leaks in unions aJjacent to A 1 Reactor Pipes, N!.I

tiw emplestve valves on Elw scactor (kR) Fittings'

poison system. ,

s 9) 6/12 83-75 Power reJuction. Fuel cladding A 5 Reac t or Fuel 36 4 . 0

IJ L l us e. (RC) Elements.
'

*

!. ,

|*
, _ .

'

-

4

E
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Table Al.6 (Continued)
.

.-

DBE(D)/ }.
''

Date Ibration Power Reportable Shutdown System Component NSIC(N)i ! Cm
(1968) (Itrs) (%) Event Hethod Involved Involve 4 Event ,

Category i|
t'

10) 6/13 75-68 Power reduction. Fuel cladJing A 5 Reactor Fuel N4.0 '

I41Iure. (RC) Elements ;,
11) 9/10 s20 97 Repack No. 2 reactor recirculating A 1 Reactor Valves N 3.1*

pump butterfly valve. Coolant
,

(CB)
'

12) 9/21 s21 97 Hash delta P in stack off gas a 1 Radioactive Filters Hl.l.4
litter. Waste

Management
(H5)

' 13) 10/13 %20 95 Repair 2 steam leaks and replace A 1 Steam & Pipes. N 3.1
the high-pressure heater drain Power Fittings,

,

valve Jiaphram. (tiG) Valves

14) 10/t s8 Low While returning to power, control A 'I keactor Control D4.3 f
rod 8-5 could not be moved f rom (RB) Rod Drive f '

notch 15. Nchanisms y
15) 10/? Sl2 Inspect and replace 0-rings in A 1 React o r Control N1.1

control rod flanges. (H8) Rod Drive
Nchanimma

16) 10/7 %I2 Inspect and replace 0-rings in A I Reactor Control N1.1 i

control rod flanges. (RB) Rod Drive
Hec han isms :

7

17) 11/6 23 95 Packing leak on the main steam A 1 Steam & Valvea N 3.1 .

bypass isolation valve. Power |
(ItE) j

4.

18) 12/14 95-89 Puwer reduction. Fuel clmJJing A 5 Reactor Fuel N4.0
failure. (RC) Elements

19) 12/14 II 95 Packing leak on the steam supply A I Steam & Pipes. N 3.1
to t he condenser air electors. Power Fittings

(IIC)

.

. . . . .,

I
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Table Al.7 1969 Forced ShutJuwns and Power Reductions at Big Rock Point

i DRE(D)/
Date Duration Power Report able shutdown System Component NSIC(N)

*

(1969) (Hrs) (g) Event Method InvolveJ Involved Event
Category

I) 1/2 89-81 Power reduction. Fuel claJJiug A 5 Reactor Fuel N4.0
failure. (kC) Elements

2) 1/17 24 81 Steam leak in turbine stage Jrain A 1 Steam & Heat N 3.1

heater. Power Encisangers
(HA)

,

3) 2/18 81-70 Power reduction. Fuel cladding A 5 Reactor Fuel N4.0

failure. (RC) Elements

4) 3/1 29 68 Steam leak in valve packing on the A 1 Steam & Valves N 3.1

air ejection supply line. Power
(HA)

5) 3/3 sl0 68 Excemmive cooling water leakage at A 1 Reactor Control N1.1
the D-3 control rod drive flange. (RB) Rod Drive

Mechanisms

6) 3/3 %28 Replace 3 cor.t rol rod drives. A 4 kcactor Control N1.1.4 p
Replace shaft meals on (RB) Rod Drive i

No. I reactor Hechanisms U
recirculating pupp.

.

..

7) 6/7 %24 69 Repack outside gland on the butter- A 1 Reactor ' Valves N3.1
fly valve i n t he No. I reactor Coolant
recirculating loop. (CB)

8) 6/21 S24 69 Repair 4 steam leaks in the turbine A 1 Steam & Pipes. N3.1
Power Fittingspipe tuunct area.
(HB)

9) 7/7 S24 69 kepair leaks in the turbine stage A 1 Steam & Pipes, M1.1

Jrains and in the B-3 control ruJ Power Fittings N1.1

Jrive cooling water connection. (HA)
Reactor
(ku)

i

!

*
n

s

__
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Table Al.? (Continued)

DBE(E)/
D.i t e Duration Power Reportable Sh6tdown System Component NSIC(N)

(1969) (Hrs) (1) Event criptim CauwNo. Method lavolved lavolved Event
Category

,!
10) 8/11 S48 69 kepair steam leaks and inspect .A I Steam & Neat N 3.1 f

for known leakage in the turbine Power Exc hangers N1.1
'

m. sin condenser anJ cure sprey (HC) !

iiea t e xc hange r . Engineered !

Safety |..

Features !
! (Sf-D) {

11) 10/20 24 69 LTR High conductivity of the primary G 1 Reactor Deminer- N6.0 I

2/20/70 coolant caused by previous m.il- Coolant alizers !-
operation which resulted in over- (Cil) -

he.ating the resin in it.e cleanup

demineralizer.
12) 11/5 48 69 kep.itr steam leak in the turbine A I Steam & Pipes. N 3.1 '

stage drain line to the inter- Power Fittings i

mediate pressure heater. (llA) > .

8
6-*
V

Y-

[i

.

* * * e e
f

6
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Table A1.8 1970 Forced Shutdowns and Power Reductions at Big Rock Point
'

DBE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)

D Cm
(1970) (llrs) (%) Event Hethod Involved Involved Event*

Category

1) 1/8 %24 70 Replace off gas filter. A 1 Radioactive N1.1
Waste
H.ana geme nt
(MB)

2) 3/30 $8 Turbine problems. A I Steam & Turbines N1.1'

Power
(HA)

3) '3/31 s8 Turbine problems. A 1 Steam & Turbines N1.1
Power 1

(HA)

I 4) 4 /1 s8 70 Minor adjustments to the turbine A 1 Steam & Instrumenta- N2.0
initial pressure regulator. Power tion 6

(HA) Controls

5) 4/24 70 Leaking core spray heat exchanger A 1 Engineered Heat N1.1 -p
tube. Safety Exchangers e

Features u
(S F-D)

6) 6/28 72 70 A fault in tie 138 Kw transmission H 3 Electric Circuit D2.2

(Olosures/line caused a load rejection Jue Power,
^

(EA) Interruptersto a severe storm. The reactor
i tripped on high pressure.

7) 10/5 70-7 Power reduction. Replace solenoid B 5 Radioactive Valves Hl.1,

valve assembly on ti.e Jitty sump Waste
Jisc har ge isolation valve. H.a u.s geme nt.

(HA)
,

'

8) 10/7 24 70 Repack main steam bypass valve. A 1 Steam & Valves N 3.1
Power
(HC)

i
t

T b

I

e

f

1
*

~f Ls
6
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Table Al.8 (Continued)
!

DsE(D)/ ,

Date Duration Power Deportable Stratdown System Component NSIC(N) 1
No , gg ,,

(19 70) (itrs) (%) Event tietl ed Involved Involved Event }
Category

9) 11/13 24 70 I.TR Flug 3 tubes in Llw post incident A 1 Engineered Heat N 3.1 ,

12/1/10 twat excleange:r. Safety Eschangers f
* Features

(SB)+
.

10) 11/14 4 low Erratic operation of tim period A 3 Instrumenta- Ins t rassent a- N2.4.

amplifier in tim cleannel 4. log N tion & tion & ;I,

neutrou monitoring equipment caused Controla Controls {
a ahort pertoJ scram. (IA)'

a

11) 12/3 10 70 A fault in tim 138 Kw transmission H 3 Fiectric Circuit D2.2
i line caused . IoaJ rejection Jue to Power Closures /

a severe stoin. Tlw reactor tripped (EA) Interrupters
on liigli presaiure.

>
e
P*
@ r

I

[<

t
i

k
'

e

.

* ' *
.

*
$
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Table Al.9 1971 Forced Shutdowns .ami Power Reductions at Big Rock Point

DBE(D)/ ,

D.a t e Duration Power Reportable Shutdown System Component NSIC(N) J
g , ,

*

(1971) (lirs) (%) Event Method Involved lavolved Event
Category

I) 1/23 40 70 kepair tusb ane conJenmer tula- leaks A ! Steam & ilea t ' N3.1
and a steam !=4k in the inter- Power Exc hangers
meJiate - pressure heater line. (HC) (Condensers)j

'
2) 2/2 216 70-63 liigh seal temperature on alw No. 2 A 5 Reactor Pumps N!.I*

recirculating pump. Cuolant
(CB)

3) 4/20 24 70 Repair steam leak f rom the packing A 1 keactor Valves N 3.1 .
of the butterfly valve located on Coolant _
Elm Jischarge of the No. I reactor (CB) |

1 recirculating pump.

4) 4/29 24 70 Make adjustments to the turbine A I Steam & Inst rimen t a- M1.1 -

#
initial regulator. Power tion &

(llA) Controlsj

{5) 5/12 21 70 Imad rejection due to a fault in H 3 Electric Circuit D2.2
tlw 138 Kv transmission line caused Iower Closures / e

"by a corner strain pola which laad (EA) Interrupters

been cut half way through anJ a
guy wire which had I,uen cut.

f' Pipes. N3.16) 6/2 25 70 Steam leak in the turbine stage A 1 Steam &
drain piping to tie high pressure Power Fittings
heater. (llA)

7) 9/22 18 70 Luss of all major rotating equip- C 3 Electric Circuit D2.3
ment Joe to acc1Jental tripping of Puwer Closures /
t i.e 2400 volt station power relays. (E8) Interrupters

8) 9/28 14 70 High flux scras following loss of H 3 Electric Circuit D2.2
the 138 Kw transmission line attri- Puwer Closures /
I,uted to a local storm. (EA) Interrupters

.

.
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Table Al.9 (Continued)
|

DBE(D)/4

" I* ** "*" '

Date Duration Power Reportable Description Cause Method Involved lavolved Event
(1971) (Hrs) (1) Event'

Category

9) 10/18 70-53 Power reJuction. Failure of No. 2 A 5 Reactor Pumps D 3.1

reactor recirculating Pump seals Coolant
;i necessitat ed pump shutduwn. (CB)

10) 10/23 33 57 Shutdown to replace the No. 2 A 1 Reactor Pumps N1.1!

recirculating pianp seal cartridge. Coolant
(C8)

} 11) 11/26 11 57 Failure of the linkage arm of the A I Steam & Ins t riment a- D2.3
'

,

turbine trip solenoid caused a Power tion 6

turbine and generatur trip. (HA) Controls
<

>
8
P* i
CD

t

,

.. 7
!i
:i

i

8

4

4

|
,

;

,
.

4 -

h
; . . . . . . . ,*,

#

) r

_ _ _ -
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Table Al.10 1972 ForceJ Shutdowns and Power Reductions at Big Rock Point

DEE(D)/
" "" I'"*" "E "" "

I Date Duration Power Reportable Description Cause
(1972) (it. 2) (%) Event Method Involved Involved Event*

Category

1) 1/25 80 55 LTR Turbine trip on overspeed due to A 3 Electric Relays D2.2
3/3/72 no load. This was caused by the Power

Big Rock Point relaying scheme (EX)
not clearing wlwn a system line
fault occurred.

2) 2/11 8 53 AJjust Elm initial-pressure regula- A I Steam & Instrsamenta- N2.0
ter which would not regulate the Power tion &

j tu:bine control valves ef fectively ( 11 5 ) Controls

at low power.

3) 5/15 60 70 Primary coolant leakage at the B 5 A 1 Peactor ripes. N1.1.3
control rod drive flange. During (RB) Fittings

maintenance the teflon 0-ring had
been replaced with a new type
silver plated inconel 0-ring.

4) $/18- 70-1 Several power re-ractions to isolate A 5 Reactor Heat N3.1 f
5/19 a leak into ti.e component cooling Coolant Exchangers y

.

water system. The leak was traced (CB)
to the No. I reactor recirculating
water pump seal cooling water heat

( ',. .exchanger.

5) 5/19 70-67 rm.ar reduction. Shutdown No. I A 5 Reactor . Heat N3.1
reactor recirculating water pump Coolant Exchangers

]
Jue to leaking heat e xc han ge r . (CB)

i 6) 6/10 15 67 Replace No. I reactor recirculating A I Reactor llest N1.1
pump seal I. eat exchanger. Coolant Exchange rs'

(CB)

7) 6/17 s20 67 Replace seat cartridge on No. 1 A I Reactor Pumps N1.1
reactor recirculating pump. Coolant

(CB)

i

[
.

Y
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1 Table A1.10 (Coatsnued)

i

j DBE(D)/j Date ihara t ion Power Reportable "" "" I""** "E "*"" ("Description Cause*

(1972) (tirs) (Z) -Event MethoJ Involved Involved Event
Category

i-

5) 6/88 4 71 Replace leaking of f gas rupture A 1 Radioactive Pipes. Mt.1
d iaplirma . Waste Fittings

, , N nagement
(MB)4

e) 7/6 3 83 Ima drian level scram due to inabil- B 3 keactor D2.7
i; icy to maintain an adequate feeJ- Coolant

j water supply Juring a loaJ rejec- (Cat) i

$, i tion test.
:

|4 10) 7/27 83-70 Power reduction. Scram valves were a 5 Reac tor control N!.1
q }) inadvertently opened while working (RB) Rod Drive
; -on a scram valve solenoiJ. This Mec haa tsas;! caused toJ Jrive E-1 to fully
'

insert.

>-
j.,

11) 7/29 30 83 Repack tl.a turbine main steam bypass A 1 . Steam & Valves N ). ! Ivalve. Fower y
(HE)

12) 9/30 40 83 Repair steam leak on the turbine A 1 Steam & Pipes. W3.1
high pressure entraction line. Power Fittings

(HA)
13) !!/6 83-13 Power reduction. Pump bearing A 5 Reactor Pumps N1.1 . i

,.

i. failure causeJ the clean-up system Cuolant -

; pump to fall. (CC)

' . 14). 11/8 83-13 Power reJuction. Replace clean-up A 5 Reactor Pumps N1.1:

system pump Jue to bearing failure. Cuolant
(CG)

15) 11/12 4 Ime Simrt period scram because of a high 'C 3 Reactor Control D4.3
.

j notch worth in sequence Juring with . (kB) Rod Drive
| Jrawal of control rod 8-5. Hechanisms
i 16) 11/23 33 83 Excessive leakage through the 0-ring A 1 Reactor Cuntrol N1.1
i on r.ontrol roJ Jrive C-5. (kB) Rod Drive i

,

i
, Hechanisms
I

f
|

I
si

i

n

5 |

5
*

'

t

i

&

- * . . . , .
,
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Table A1.11 1973 Forced Shutdowns anJ Power Reductions at Big Rock Point

DBE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)"** 8' PI" *"**

(19 71) (Hrs) (1) Event Hethod lavolved Involved Event
Category ,

i

1) 1/20 25 66 1.eak in the packing of the re- A 1 Reactor Valves N).1
actor cleanup system discharge Coolant
value to the No. I reactor (CC) I

recirculating pump Jischarge
iP ping.,

,

~ '
2) 5/3 91-39 Power reduction. System substa- B 5 Electric Other N9.0

| tion work. Power (XX) .
-

(EB)
3) 5/12 91-39 Power reduction. System substa- B 5 Electric Other N9.0

tion work. Power (XX)
(EB)

' ) 4) 5/21 91-83 Power reduction. Fluu tilting test B 5 Reactor Fuel N4.0* to Jetermine location of leaking (RC) Elements
fuel bundles. y

I
N5) 6/29 91-87 Power reduction. In-core detectors A 5 Instrumenta- lustrumenta- H2.3 N

,

No.12 and No. 14 were alarming. Eton & tion &
tater tests indicated that no Controls Controle
thermal limits had been exceeJed (IB)
and these were recalibrated.

6) 7/20 92-3 Power reduction. Leak in component A 5 Auxiliary Pipes. N3.1I coolant line to the motor thrust Water Fittings .

. i bearing of No. 2 recirculattug (WB)
'

pump.
*

. *7) 8/16 92-13 Power reduction. Leak in flex line A 5 Auxiliary Pipes, N3.1
from heat exchanger on the recirculating Wa te r Fittings
pump. (WB)

I.

1

'
4

e

. . . . e = .,
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NataleA1.ll (Continued)

DBE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)Dwiph he

(1973) (Hrs) (1) Event Hethod Involved Involved Event*

Category

8) 9/19 92-13 Power reduction. Cleanup pump A 5 Reactor Pumps N1.1
stopped and could not be re- Coulant
started. Reduced power to (CC)

'

enter the recirculating pump
room to luolate the cleanup
system.

9) 9/22 92-13 Power reduction. Enter recirculating A 5 Reactor Pumps N1.1
pump room to valve the cleanup Coolant

*
aystem into service af ter having (CC)
replaced cleanup pump.

10) 12/3 92-76 Power reduction. High offgas A 5 Reactor Fuel N4.0,

release rate. (RC) Elements

11) 12/6 76-70 Power reduction. Higli oligas A 5 Reactor Fuel N4.0
release rate. (RC) Elements y

12) 12/8 72 70 Packing failure'on the level A 1 Reactor Instrumenta- N2.0 y*
Instrumentation lower root valve Coolant tion &
at east end of reactor steam drum. (CH) Controla

13) 12/8 1. caking tuties on the emergency A 4 Engineered Heat N1.1
condenser and modify baffle plater. Safety Eachange rs

Features
(SB)

i

e
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Table Al.12 1974 Forced Shutdowns and Power Reductions at Big Rock Pointi

DBE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)

De @im bu Method Involved Involved Event(1974) (Hrs) (%) Event*

Category

(cont inuat ion)
12/8/73 253 Repair emergency coseJenner. Modify A 4 Engineered llea t N1.1

f
* baffles in inlet water box. Safety Exchangers

i
Features

(SB)
,

' 1) 5/5 98-93 Power reduction. Flooding of inter- A 5 Reactor Heat N1.1
mediate pressure feedwater heater Coolant Exchangers
and condenser vacuum upset. (CH)

2) 5/17 95-83 Power reduction. Fuel cladding A 5 Reactor Fuel N4.0
f a ilur u. (RC) Elements

,e

3) 5/20 83-70 Power reduction. Fuel claJJing A 5 Reactor Fuel N4.0
failure. (RC) Elements

4) 6/2 48 70 Steam leak on 3 in. Jrain line A 1 Steam & Pipes. N3.1
,

', from HP section of turbine Power Fittings p.
to HP feedwater heater. (HH) h

#
5) 6/5 744 UE74-07 Control rvJ Jrives stuck. Other A 4 Reactor Control N1.1

UE74-08 maintenance performed. (RB) Rod Drive
uechanisms

j
1

,

1 6) 9/28 12 83-64 Power reduction. Remove No. 1 A 5 Steam & Pumps N1.1

i condensate pump for replacement Power ;
'=

f of two upper motor thrust bearings. (HC)

7) 10/6 83-1 Power reduction. Failure of another A 5 Instrumenta- Instrumenta- N1.1 i

in-core detector. This reduced the tion & tion &

nuadier of operational Jetectors to Controls Controls
#

10. Plant was placed in coautdown (10)
mode.

.

I

i
1

' k
?

.

. . . . . ,

e
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Table Al.12 (Continued)
' . -

'

DBE(D)/ '

Date Duration Power Deportable Shutdown System Component NSIC(N),
"d* ** #8E "" """

(1974 ) (Hrs) (%) Event Method lavolved Involved Event '

Category'

j 8) 11/21 7 83-13 Power reduction. Repair turbine A 5 Steam & Pipes. N3.1
. Intermediate pressure extraction Power Fittings'

line,to intermediate pressure (HC)
) feudwater heater.

9)' 11/23 11 88-13 Power reduction. Repair turbine A 5 Steam & Pipes, N3.1
intermediate pressure entraction Power Fittings

,

line to intermeJiate pressure (HC)
feedwater heater.

,

*
1

!

[ > '

8

PJ
* Ln
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Table A1.13 1975 Force'd Shutdowns and Power Reductions at Big Rock Point

DBE(D)/
hu WR Y8 em *Ponent NSIC(N)Date Duration Power Reportable Description Cause Method InvolveJ Involved Event

(1975) (Hrs) (2) Event*

Category

1) 1/7 63-80 Power reduction. Encroactment of F 5 Reactor Fuel N8.0
the 90% HAPLHCR limit on "F" (RB) Elements
type fuel.

4

| , 2) 1/16 3421 80 A0-1-75 uutt was shut down when it was found D 1 Engineered Instrumenta- No.3
(1-27-75) that design and QA deficiencies existed Safety tion & ,

in instrumentation for the post Features Controls

.; incident cooling system. (SB)

; 3) 9/25 48 80-70 Power reduction. Repair a ground in A 5 Steam & Electrical N1.1
a wiring junction box to No. 2 Power Conductors
condensate pump motor. (HC)i .

4) 10/19 80-42 Power reduction. Hodifications to il 5 Electric Transformers N9.0
the Livingston substation. Power

(EA) >
s

5) 10/19 42-11 Power reduction. The tuibine bypass A 5 Steam & Instrumenta- N1.1 [ ;

, *.'valve opened partially Joe to failure Power tion &

of the initial pressure regulator. (HE) Controls

Tushine governor control was also
unresponsive.

6) 10/30 6 80-7 Power reduction. Imak in HP stage A 5 Steam & Pipes. N1.1
drain line f rom HP turbine to HP Power Fittirgs N1.1
heater. IPR failed during power (HE) (HA)
reductlon.

, ,

7) 11/13 45 83 Plug leaking tubes in main condenser. A 1 Steam & Heat N3.1
Power Exchangers
(HC)

.

e

.

O , 4 g

1
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Table A1.13 (Continued) ,,

.

DsE(D)/
I

Shutdown System Component NSIC(N)4

! Date Duration Power Reportable ,gp g,, g ,,,
MethoJ Involved Involved Event

p,*
i (1975) (ttr s) (%) Event Category
'

8) 12/3 72-7 Power reduction. Attempt to repair A 5 Steam & . Pipes. M1.1
Power Fittings

leak in high pressure turbine; j (HA)
; casi,ng reducer.

9) 12/6 50 74 AO'-75-2 7 Repair leak in high pressure turbine .A 1 Steam & Pipes. N3.1 I
' '

*
Power Fittingscasing reducer and perform control
(HA)roJ Jrive testing.

.
J
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Table Al.14 1976 Forced Shutdowns and Power Reductions at Big Rock Point3

4

DbE(D)/
Date Duration Power Reportable Shutdown System Component NSIC(N)g , g3 g,,,,

*

(19 7 J (Hrs) (Z) Event Method Involved lavolved Event
Category

I) 1/31 3215 %70 Installation of the Reactor D 1 Engineered Pipes. N8.0
Depressurlaation system and miswr Safety Fittings

; modification to the ECCS. Feataires
(SF)i

|' 2) 7/28 18 law Pinhole leak in valve on air ejector A I Radioactive Valves N 3.1
system. Waste

M.:nagenent
(MG)

3) 8/11 66 88 The TG Initial Pressure regulator A 3 Steam & Circuit D2.1
failed resulting in high flux aimi Power Closures /,

a reactor t rip. (HA) Interrupters
>

4) 11/22 24 88-69 Power reduction. Repack No. 1 A, 5 Reactor Pumps N1.1
seactor feed pump inboard shaft Coolant
seal. (cu) > ,

8
, N
. 00
4

!

s

t

i

I

e

I:

|

|
|

|

|

|

1

e

' ' . . . . .

* t



, .

A-29

.

h
%n to

d O*
Q g 9

: a a N

2.o w' Q
1 z = =*

.
XQ

*w * 849 Y dW W *C ,==g y e we e
if es Q. A,,.

==g Go as 3
y 3 3we ==g As ime Se 6*

y

g) J w w d
2 8

9 6e as e S hey e >
w a ye u- 1 ye

,

w ao )3$0" &1u$4 * 00 -a my

vi ,a to a =- * as U w V1 So w~
O

De

4

$
as

G
W 39
" O g

# A N
o ~a

** 3 v
8 4%
e
C
0

we
** U

4 M 4V W
3 3
9 g
9 Q

R
to M
U a
.t. -

$ Q *ew 4
9 *e O A %
C e8
e ev 3

1 C 9 Q.
e U we w
C as me 49

to e
)0 e *

9 e
* w %

- .5
we =n.

.a. a nw
,

.= w r sg na w ha v3 ==*au > Q
9 4 C me At/3 .s ) Oo

'4& M *e
he9 se na

, u e = M
M &W g

e heU
* C asbe g

o a o
5. e = .G. N> i.

.e.e ay ad
~ y A se U Qe d.4

32 0m 3 == 1,g 9 gom *jp 3u en 4 9 Ce

he hs == W
d94

6 to 4 me ne e +e
we v ma 3 a A

68
) 9 )*e

s=e Q S4 0 9 3
4 A. O es A. G P*

4
** @ *

A .o
4 A
ta e **

me C
to &
O >
4W
u

en

N
**T Ote t

4 'A GO4m A3H G3MQw
De

5
< .

: ~ =~
..
be E

b

.
~.c ~

%

S7 A 4 O%% **Q .g 4w N

^
JMb

e A M
@ a=e N
3

. . . .



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

.

! Big Rock Point
1978 Forc=J Shutdowns and Power Reducations atTable Al.16

DBE(D)/
-. Shutdown System Compu ft NSIC(N)

Date Deration Power Reportable Descripti m M tiiod Involved Involved Eventhu
Category

(1978) (tirs; (3) Event
*

A I Reactor Control. N1.1

Repairs to control rod Jrive 84. (RB) Rod Drive
f1) 1/13 454 Nechanisms
|

A 5 Reactor Pipes. Hl.1
)

{
| 2) 3/20 90-7 RO 78-16 Power reduction. Investigate source (RB) Fittings

of water leakage. Visual inspection
| Indicated that it was from CRD
.

cooling flange 0-rings.
A 3 Electric Circ uit D2.2 .

'
Closures /

3) 4/7 43 90 RO 78-18 Faulty tone relaying equipment Power
resulted in tlie opening of the 199 (EB) Interrupters

OCB even though the 138 RV power
line remalued energized. Reactor
scrammed on low constenser vacuum.

4) 4 /15 s90-s50 RO 78-21 Power reduction. Hodification H 5 $lectric M 9.0

Power p

tu tle Emmiett Substation. 4

-
(EA) u

ON9.0

5) 4/25 90-51 Power reduction. Ioss of tone 11 5 other
(KX)

relaying equipment due to a brush
fire off site.

11 3 Electric Circuit D2.2
Wiring error Juring modification Power Closures /

6) 5/31 22 90 to an offsite substation resulted (EA) Interrupters

in tripping breaker to 138 KV line.

7) 9/4 111 low RO 78-035 unacceptable test results for con- A 1 Engineered Valves N1.1

Safety
tainsent supply wentitation valve Features
leak rate test. Valves were (SB)
repaired. Control N1.1 '

A 2 Reactor
Control roJ Jrive problems - high (RB) Rod Drive

8) 9/9 1281 1.au I ER
78-038 temperature encountered. Hechanisms

.

* |,

6

. . _ . _ _ _ . _ . _ _ _ _ . _ _
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Table Al.17 1979 Forced 5tiutdowns and Power Reductions at Big Rock Folat S,

i
j DRE(D)/

j Date Duration Power Reportable Shutdown System Component NSIC(N),g, , pg g_ g,,,
(1979) (tir s) (1) Event MethoJ Involved lavolved Event**

. Category
A

1) 2/2 18 87 LER Replace valve disc with siodiff=J A 2 Engineered Valves N1.2
79-001 design, af ter unacceptable leak Safety

rate, test on containment ventilm- Features

!' tion valve. (SA)
#

{, 2) 4/17 315 im LER High pressure reactor trip caused A 3 Steam & Valves Hl.1
4 79-018 1.y the turbine bypasa valve Power

falling to open. (tie)
3) 4/17 4847 LER Correct inlet Jiffuser vibration A 4 Reacrer Diffusers N1.1

; 79-020 problem in reactor vessel and (RA)

} repair leak in CRD housing.

4) 11/6 54 im keplace recirculating pump seal. A 1 Reactor Pumps M1.1
| Coulant
1 (CB)

5) 11/6 3 Repair leaks in turbine bypass A 4 Steam & Files, N3.1 f
Jrain line. Fouer Fittings ta

W'

I' (llE)
; 6) 12/31 2 Regulatory shutdown for checking D 1 lustrumenta- Instrumenta- N8.0 t

relief valve position. !!anual tion & Aton &
reset of contalousent isolation Controls fControls;

] and radiation monitors. (IB)
i

0
'
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Table Al.18 1980 Forced Sliutdowns and Power Reductions at Big Rock Point

DBE(D)/

u "n Y8 tem omPonent NSIC(N)
4

Date Duration Power Reportable Description Hethod Involved Involved EventCause1

Category
(1980) (Itr s) (t) Event*

i
(cont inua tion)

D 4 Instrumenta- Instrumenta- N8.0
Regulatory shutdown to implement Lion & tion &12/31/79 296 requirements of NUMEG-0578. Controls Controls

I .

(18)' '

A 3 Instrumenta- Instrumenta- N2,0
|.

1) 1/13 4 low Failure of lutermediate power
tion & tion &

rango monitor. Contaols Controls
(IA)

A 3 Instrumenta- Instrumenta- N2.0
t

Failure of intermediate power Lion & tion &2) 1/l3 5 low 1

range monitor. Controls Controls
?

^ (IA)

A 3 Instrumenta- lustrumenta- N2.0 (,

Intermediate power range trip w
tion & tion &

3) 1/13 15 1.ow Non period due to prompt effect, Controlm Controls
,

(IA)

A 3 Steam & Instrumenta- D2.1
Failure of intermediate pres- I,, tion &Power4) 1/15 15
mure re gu lator . (ItA) , Control.

Power reduction. Intermediate A 5 Steam & Instrumenta- N1.1

5) 1/18 Power tion &
pressure regulator test. (LLA) Controls

A 5 Steam & Pipes, N3.1
a

6) 4/17 27 88-7 Power reduction. Repair piping Puwer Fittings'

in high pressure tuihine drain (llA)
line.

i

1
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Appendix A: Big Rock Point

Part 2. Reportable Event Coding Sheets
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Table 12. I Coding Sheet for Reportable Ivents at Big Rock Point - l966

Y

'NSIC
LCC ESS ION EVENT REPORT PLANT CCBIONENT A BNOEM AL SIGNIFICANCE

NUSDER H U M B ER D AT E OATE STATUS SYS315 EQUIPRENT INSTB05ENT SSAYOS CCNDITION CAUSE C&TEGOBE CCRBtNT

66-1 14892 050166 122066 C BE Z,J - 8 11,4G B,C C4 Cracking in CED byrraelic
systen and two CRs
fail to withdraw
(24646).

66-2 10568 062266 070466 D BB I,J - 8 40 8 N Leak into CBD would
unlock collet allowing
CR to drift out.

66-3 11038 080866 122066 E IE,NE F - S BJ ,OD I,F S7 Loss of of fmite power and I
rupture of condenser jd
rupture diaphraga
(14893).

66-4 16521 120066 120066 - CE DD - & 45 E N New approach to
recirculation pump
maintenance.

66-5 - 120066 061781 - CG 1 - A 20,1T D N Parts of clean-up systen
piping replaced due to
cracks.

66-6 23393 120066 1220t6 B CH an - B 40 D N Feedvater heater tube
failures.

|

| ~

t

I
'

. >

|
- _ -_
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Table 12. 2 coding Sheet f or Reportable Events at sig sock Point - 1967
e

_____.

' 'NSIC CORICNENT kBBCbn&L SIG NI FIC &NCE |

ACCESSION EVENT REPO&T PLANT
NGMBER NUMDER D1T E D&TE ST&105 SYS1tu fQUIP5ENT IbSTRONENT ST ATUS CC NDITION C&USE C&TEGOBE CONSENT

|

67-1 16522 012067 010067 E St J - B BR,5G D,G N Reactor scran due to
pressure transient, |

I
restart was inhibital '

by jammed CSD.

C 4Q 0 C7 ruel olcaent leaking due
67-2 27476 050067 053067 C BC 8 to crud (27477). 7

-

IN
RC 00 - - AN,OD D C3 Of t gas systen had leaky

67-3 19274 091267 180667 diaphran, exposure to
-

worker fixing it.
.

B &G D C7 CBD rod F-5 would not
67-4 22828 122567 010868 B BE I,J -

withdraw but would
insert.

67-5 24201 122567 030568 e at I,J - E 4G D C7 Rod F-5 jaaned by piece of
steel.

<

I

4

>

.

- - ' ''
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. . . . .
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Table 12. 3 Coding Sheet for Reportable twents at Big Bock Point - 19681

-

4

'NSIC
A CC ESS ION EVENT REPORT PLANT CCNEONENT & ENCEM AL SIGNIFIC&NCE

53 &TU S CCNDITION C AUSE C AT EGORI COM5 TNT f,.

NOM 8ER N U M D EP D AT E D&TE STATUS STS1ER EQUIPMENT INSTRUNENT - i
-

__

68-8 30032 040068 043068 E SC E - 8 Au D C7 2 fuel bundles leaked.

68-2 25305 040668 042368 D RB I,J - 8 AG D C7 kod B-4 wculd not withdraw

& A M .O D & C3 Personnel overexposed
68-3 31307 0 62 e 68 078168 D Ce DD,00 -

during repair of
recirculation pump.

>
B BU D N Nigh steam drum a

68-4 33048 073068 070068 - CB BB -

conductivity. $(

8 SQ,BL 8 N Crud buildup causes fuel
68-5 61319 110068 *121671 E EC B -

fallare.

C ts,C1 8 N DG linkage pin designed
68-6 - 183068 020469 - Et N -

wrong.

68-7 31010 I20068 122768 E EC R - B 10 D C7 Fuel elements Reak and
paver reduced due to
ott-gas.

.

l e* .
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)Table 12. 4 Coding Sheet for poportable Events at Big Rock Polat - 1969 |'

.

|
'

NSIC 1

CORIONENT A ENC 3a&L SIGNIFIC&NCE
lACCESSION EVENT REPOET PL&pT

; NO3BER NuMbEE D &T E D&TE $T4105 STSite IQUIPRENT INST 3URENT St&TUS CCNDITION C AUSE C&TEGOBI CORRENT
-_.

69-1 - 102069 022070 E CI - 4,0 E EG D N &lara circuit on recorder |
If ailed to warn EO of

high coolant
temperature.

i

>
s

N

i
!

I

I

..
. .
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Table 12. 5 Coding Sheet for Eeportable Events at Big Bock Point - 1970
--

_
,

'NSIC
ACCESSION EVENT BEPORT PLLNT CORPOWENT &BNCER&L SIGNI FIC A NCE

WOMBER Nu nB EB DATE D&T E SI&TUS SYSTER 10GIPNENT INSTRU5ENT S1 &T US CCNDITION CAUSE C&TEGOBI COR R ENT

,

70-1 42001 020070 022470 - 14 - I - DC 8 N Hoved water level sensors
to area of lower
radiation f or
accessit111ty.

70-2 57230 080670 100870 B EE N,T C C 1G D C1 Diode failure caused DG to
f ail to develop proper
voLLage.

70-3 60903 181370 120170 D HC N,HM - D 10,0 H D C3 condenser tube leaks and }"
noncondensible gas to

Cddrawn into cooling
veter.

.

|

.

I

| . . . . .

| . >
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Table 42. 6 Coding Sheet for Reportable Events at Big Bock Point - 1971*

- - ,

'NSIC-

A CC ESS ION EVENT EEPOST PLABT CORPOWENT & BN06M&L SIGNIFIC&NCE

NUMBER NunBER D&TE DATE ST.aTUS SYSTEN IQUIPNENT INSTBURENT SSATUS CCNDITION CAUSE C&T EGOSI CORRENT#

.---

71-1 64240 020078 061771 C CG E - & 10,41 D N Section of cleanup systen
piping replaced due to
cracks (65548).

78-2 74353 030271 032671 C BB I,J - C ED,1G D N CBD stuck in inserted ,

$position due to roller
buing stuck in drive. p

e*

71-3 63790 052671 060771 E BE I - B AG D N Control rod C-3 would not hj
withdraw but would'

insert.
.

71-4 65547 071571 081471 B EE N - C BB,BL D Cl DG f ails to run due to
high cooling water,

temperature.

i.
,
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Table 12. 7 Coding Sheet f or Reportable Events at Big Rock Point - 1972
W

*
NSIC CoaPONENT AENOBM AL SIGNIFIC&NCE

ACC ESS ION EVENT BEFORT Plat!
NOSBER NUMBEB DATE DhT E STATUS SYSTER EQUIPMENT INSTRUMENT 51&TU S CCNDITION C10SE C&TEGOB1 CC55ENT

*
.

72-1 39024 012572 030372 2 IA 00 - B EP I S7 Off-site power lost during
stora and suitchguar
salfunctioned.

72-2 71399 032872 054572 C BE 00 - C as B e C4 Liguid poison systen
explosive valve fails
to fire.

72-3 70037 040072 044972 C BC - F A AR B N Outer encapsulation of
neutron sources fail..

!

72-4 73801 052572 *062372 B EI N - C ED,8C H C1 Diesel generator fails to
start due to low
pressure set goint.

.

C CA D N Off gas isolation valve
72-5 72453 061072 062672 B aC 00 -

fails to seal. j-
p
C3

72-6 75136 072972 091372 E BE G - - BL 8 N Failure OE startup
channels due to faulty
ca ble.

72-7 74355 082872 090172 E nc 1 - C EU D N of f gas system holdup
Line shorter than
expected [75077).

72-8 75973 083672 092672 E SD 00 - - 28 C N Containment isolation
valve f ails to open
due to faulty solenoid.

72-9 77446 182372 122072 e SD 00 - B 88 C W containment isolation
valve f ails to open
due to solenoid
failure..

72-10 77861 121672 032373 E C1 H - 5 AX D C3 Leak into emergency
condenser secondary
yields radiation
release.

.

.

*
.
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Table 42. 8 Coding Sheet for Peportable Events at Big Rock Point - 1973'

|

*
NSIC

ACCESSION EVENT BEFORT PLatt . Conf CNENT 4tNCEN AL SIGNIFIC&NCE

NUMBER HUMBEE DATE D AT E STATUS SYS115 IQ11PM ENT INSTROBENT 51 &TU S CCNDITION CAUSE C&TEGORY CO35ENT

----

- 79595 030073 C32673 C EC F - - AL B W Cobalt target rods becomo
loose.

- 80131 030373 040573 t CC 00 - - EB D N MSIV packing was binding
the valve stem.

107308 75830 040573 050873 C - ,- T - tu D W Time delay relay switch
set point drift.*

.

107303 74830 040573 050873 C CE 00 - - En G N Emergency condenser outlet
valve f ails to opea.

.

107307 74830 040573 050873 C HC - T - EH D N High condensor pressure
switch set goint drift.

107304 74830 040573 050873 C SD - T - 1H D N Beactor enclosure high
pressure switch set
point drif t.

4

407306 74830 040573 050873 C SC - T - EH D N peactor building vacuum c- i

F'relief pressure switch i

set point drift.

507305 74830 040573 050873 C SFC - T - tu D N High reactor pressure
scraa switch set point
drift.

107313 80732 041973 051873 8 Et N - C EL,1N D Cl DG shutdown due to high
coolant temp.

- Fe354 050073 050273 - aC - - & CD & C3 Badiation level at control
fence is high.

- 87052 101773 112773 e SD 00 - C AU D N Sphese vent valve operator
reserve nitrogen
supply leaked.

85568 102373 192073 2 P4 B - - CK & N Spent f uel rod found on-

spent fuel pool floor
191889).

11' 173 110273 D BC 00 - - BC & N Stack off-gas isolation0107311 85590
valve left open.

4,
,

_ _ _ . _ . . _ _ _ _
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Table 42. ~8 (ccatinued)*

_ _

'NSIC
ACCESSION EVENT REPOET PL&NT CORPONENT AENCENAL SIGNIFIC&WCE

NUsBER NUMBEP D&TE D &T E ST&105 SYS1tn IQUIP8ENT INSTRURENT S1&TU S CCNDITION C&USE C&TEGOBI COMMENT

---- _ __

107312 85590 110273 III473 D HH - T E El G N Calibration errors.'

107314 85573 110213 111473 D ID - L C II,0C & N Instrument calibration
errors on neutron-
sonitoring system.

107313 85590 110373 181373 D ID ,- L E EF G N Calibration errors.
,

107316 87053 111173 112673 5 SF H - - AU,AE D N Leak in energency
condenser tubes,-

divider plate warped >-
(87091). [

N
- 88106 113073 012174 D aC 00 - B O&,1N B N Off-gas isolation valve

still leaking.

|

!

l
:

|

!

.
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' fatte 12. 9 Coding Sh eet for Peportable Events at tig Bock P oint - 1974

,

.-

'

NSIC
&CC ESS ION EVENT BEPOBT PLANT COnECNENT AENOEM&L SIGNIFIC&NCE

NCSBER NUMDEP D AT E D hT E 5T4105 SYSTER EQGIPRENT INSTEURENT ST ATU S CCNDITION CacSE CATEGOE1 COna1NT

_____ -. _

----

- 88330 010874 021174 D BE P W E EC E N Stack gas effluen, monitor
insta11cd wrong.

407401 89266 030174 031274 E ID - L 8 EG D N Neutron flux leval
ins t ru ment a t ion
aalfunctions.

107402 89319 030774 038874 E Et 'M - C ED G Cl Diesel generator fails to-

start.

407403 89745 0 32374 '040374 D BB J - C II B N CRD withdrawal time less
than limit.

407404 89747 033174 040474 C It - - C CC & N Beactor protection logic
system test perforsod
5 days late.

UE7402 90650 033174 043074 D EE I,J - E HD,1G D W Control rod blade 10Wer
roller came loose and p
CED stuck. t

*
. ''

107405 - 040474 040574 C CE U - - CK H N Palled to check core spray
heat exchanger as
required.

U E7404 91120 040674 050774 D BC - F E EO C N Anomalies in cobalt
distribution in target
rods.

107406 90374 040774 046774 C SED - T E AN D N Backup core spray systes
pressure switch leaks
water.

- 90576 048074 041874 C BE I - - AC C N Pabrication error on
several control rods.

107407 90577 041874 042374 C EE N - C C4 G C1 Diesel generator starting
motor mechanism fatis.

107408 - 041174 048674 - HC 00 - B BC E N Off-gas drain valve
improperly adjusted.

A07409 91000 042374 050374 C nC 00 - C CA a N Of f-gas isolation valve
fails to seat properly.

- - - _ _ _ - _ _
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Table 12. 9 (co nt inu ed )
T

'NSIC
1CC ESS IO N EVENT BEPORT PL&WT ConiCNENT AENCEMAL SIGNIFICANCE

N05BER NUMBEB D AT E D AT E STA105 STS115 IQUIPM ENT INST Bu nENT St&TUS CCbDITION C&USE CATEGORY ConBENT

A07404 9812I 042674 050674 C SC 00 - C AI,tL E N Vent valve leaks due to
improper installation.

107410 - 050074 050674 D SD 00 - C AI,2C G N Contain ment vent valve
flange bolt noti

tightened and leaks.

107411 91150 050174 058374 C SD - T C EH B N Contain ment vacuum i

pressure switch set
point drifts.

107412 91151 050374 *051374 D - - - - CK & N Startup checklist not
completed Just prior
to critical approach.

107413 91147 050474 051674 D BE J - C II D N CED withdrawal time less
than limit.

407414 98667 050774 052374 8 ID - F A CJ H N During irradiation of tius
wires, reactor power $~*

increased. j;
407415 92611 053174 061074 B EE N,DD - C EE,1B D N DG transfer pump fails due

to key on pump shaft
corroding.

UE7406 92438 060074 061074 - SD E C BA B N High flow on plant erbaust
fan.

107416 92612 060374 061374 D EE J - C II D N CED withdrawal time still
less th an limit.

107417 92613 060474 061474 D IB - T C AR D N Scran dump tank level
switch fails.

UE7407 94371 060474 070574 D Bt J - C AG D N CRDs stick due to wedged
rollers and toits
(UE1408).

GE7410 94750 060774 072674 C BA O - A AD G N Eeactor battle plate
latching toits shear.

A07419 94393 060874 072674 D EE J,DD - B AT D W Mater to CED pump exceeded
drain capacity
resulting in tlooding. -

.

e + e e

b
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Table 12. 9 (continued)
-

_. . --

8NSIC COMPCNENT ABbOEM&L SIGNIPIC&NCE
ACCESSION EVENT BEPOBT PLANT

NUMBER NUMBEB D AT E DATE STL10S STS115 EQUIPMENT INSTBONENT Si&TUS CCNDITION C AUS E CATEGOST COnstWT

UE7409 90651 060874 070374 C EC B - A aa D N Neutron source material in
vessel accel (rated
fuel degradation
(94372).

107418 - 061274 061374 C as a - C CK H N DrF sipped wrong fuel
bu n dle .

','

107421 - 070774 072374 C - - - - CK 1 N failed to report GE7480<

within 30 days.

107422 94751 071274 *072674 C SD 00 - A CX,0C & N Solenoid valves replaced,

but not tested f or
integrity.

107420 94752 071574 072574 C SHB 00 - & OK & C8 Post-incident system 3
supply root valves I

tagged out during [[
rufueling.

UE7411 94915 071874 081674 C IC - P B tr D W Belay burned causing coil
to overheat closing
isolation valves.

107423 95542 091774 092774 B SD 00 - C CE & N Test fixture on
containment emergency
escape lock left
installed on lock.

U E7412 97138 101574 111 474 - aC - C E CK 8 C4 Off-gas flow recorder to
be rescale3 to conf orm
with correct
specifications.

UE7413 97513 102274 182174 - PC B - C CK & N Higher enriched fuel than
expected inserted in a
f6el rod.

107424 97496 110774 188674 2 EE C B C 24 C Cl Defect ive diode cau ses
batter y charger to *

fail.

107425 97742 111474 112674 2 22 N - C ED & Cl DG did not start due to
corroded tattery
terminals.

'
,



Table 12.80 coding Sheet for Reportable Estats at Elg Bock Point - 1975e

- - - -

'NSIC
A CC ESS ION EVENT R EPOBT PL A NT CCHICNENT ntWOBant SIGNI FIC A NCE

NUMBER HUMBEE D &T E D&TE STATOS SYSTEM EQUIPMENT INSTBURENT STATUS CCNDITION C AUSE CETEGOEt COM a TWT

A07534 93277 011675 012775 E IE - I,M B C& B C4 Eeactor water level
sensors and pressure
sensors design
deficient.

'

OE7501 99662 011775 021175 D BE J - 1 AG G N CED jammed la f ully
inserted position.

C II D N CBD withdrawal time less107503 93505 0 11875 013175 D BE J -

than limit.

OEF502 93506 012275 '013175 D SD 2 - 4 O D,O H & C3 Badioactive water poured
down floor drain.

107502 100044 012375 022175 D BA O - 4 AL B,E C4 Bar beam clasplock bolt
missing on locking
device for lower grid >
bars. [

m
CK & N Saf ety evaluation of dryED R - -107504 93504 012475 020375 -

sipping technique to
be reperformed.

107505 - 013075 021075 C CC 2 - C av s N Weld defect in main steam
line.

407507 100043 020675 022475 D CE z - B AC C C4 Emergency condenser outlet
pipe cracked.

107508 101151 031815 033875 D SD 00 - C AU,BC G N Containment vent valve
leaks during test.

107509 102299 041075 042175 D EE N - C ED D C1 DG f ails to star t.

AO G W Defective veld in coreP07603 112729 058675 040576 C SFD 2 - -
.

spray piping.

107511 103070 052075 053075 C He - T C EH B C4 Condenser pressure switch
cannot te set low
enou gh .

107512 103186 052175 060275 C SID 00 - C AL 8 C4 Coro spray valve operator
lock nuts loose.

.

, s , ,

1
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Table 12.10 (cont i nu ed)

,
- ---___

,
-

NSIC ,

ACCESSION EVENT REPobT PLANT COMEON ENT A Eno&M AL SIGNIFICANCE
WOSBER WUMBER D AT E DATE ST&1DS SYS1ts EQUIP 5ENT IhSTPU5ENT S24TUS C C NDITION C& US E C&TEGORI C053ENT

407513 103187 052375 060275 E Ci 00 - C AL e C4 Energency condenser outlet
valve operator lock
nut loose.

407514 103206 052675 060575 D SNA 00 - C 35,11 D N Contain ment vent supply
valve leaks.

107515 103482 053075 061075 D SD i 00 - C AU 4,C M Containment isolation
valve leaks.

107516 104210 053075 071775 D SI 00 - - OK & N valve inspections and
repair procedures

.,e being reviewed.

- - OK B C4 frocedures for post-
| UE7503 103702 060675 063075 D SNE DD

incident system
conflict with coro > ,

spray system. [
-a >{

107522 106452 070015 092275 c EB r - A OK & N During construction power
'

moved from one panel
to another.

407517 104809 071875 073175 B na - - - OC H N Discharge canal water not
analyzed due to no
sample taken.

UEF534 105553 072575 082575 8 RB J - C AG D N CSD would not withdraw
further.

107518 105842 082575 090475 E Bk I - - CK & N Controi rod worth
calculations contain
errors.

C EG D N off-gas monitor f ailed toUEF505 106453 083075 092375 E aC C -

tgip on signal.
:

407519 106299 090075 091875 B CG 00 - B CK B C4 Valves rated lower than
design limits require.

107520 106297 090975 091975 e ti && - B CK 1 N Load added to light panel
due to unapproved .
circuit change.

'
.

v

- _ _ _ _ _ . . _ . _ . _ _ _ _ _ _ . _ _
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Table 12.10 (ccatinued)*

__ ,

'NSIC
R CC ESS ION EVENT BEPORT PLANT C05fCNENT AEN055AL SIGNIFIC&NCE

NUMBER N05 BEL D ATE D AT E ST&10S STS115 EQUIPMENT INSTB05ENT STATUS CChDITION CAUSE CATEGORI C05 BENT
_

107521 106298 090975 091975 E SD 00 - - CK & C8 Contct nment isolation
valves r.ot tested
Properly due to plant
drawing errors.

107523 106986 092575 100975 E FI a - - OK 1 N unlicensed reactor fuet
received.

107526 108251 102475 112475 B AB z A CK & N Changes to fire system-

without authorization.

107524 100082 110075 '911775 - EI r - - CE A N No analysis perf ormed on
additional load to
14eaker. y

V
03107525 108250 111375 182475 D HC,SB N,1 - A CK N C8 Reactor pressure redeced

for work on condenser
and accumulator to CBD
removed in violation.

107527 108805 120675 121675 D BB J - C OK H N CED scras tests performed
without use of written
proced ures .

107529 108807 120675 121675 D BE z - C AU,11 0 N CBD pump discharge piping
leaks.

407528 108806 120775 121675 D EE J - C EI D N CRD withdrawal time less
than limit.

107530 109196 121875 122675 B - - - - CK & N Construction crew began
digging without a vo:A
pac k ag e.

.

g . 8 e
o

j s 3
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Table 12.11 Coding Sheet for Beportable Events at Big Bock Point - 1976'

__- -

'NSIC
&CCESSION EVENT BEPOET PLANT Con PONENT & ENOEM AL SIGNI PIC A NCE

NUMBER HUMBEP D&TE DATE ST&1US STS1tn EQUIPHENT INSTB05ENT St &T US CCNDITION C&USE C&TEGORY CCRBENT

T 76 01 110357 011976 020276 E SD - n,T C 04 B Cl Pressue sensors have too
low design pressure;

+

rating.

LER7602 111650 020276 030176 C EC P,00 - .A CE BG H N Power supply to core spray.

valves not tagged out
as required.,

R07604 113200 032476 041576 C Et M - C BE D Cl DG tripped due to high,

cooling water-

temperature.,

E07605 113277 032776 040976 C CE 00,7 - C Av,1B C N Surf ace cracks on steam
drum reliet valve
nozzles (196898) .

B07606 113550 041776 050376 C SH4 00 - C AG,BC D N Containment vent supply >-
valves leak. j,

e
P07607 113982 042876 051276 C SD 00 - C BB D N Resin sluice line

isoistico salve failed
to close.

P07609 185066 058676 Ot0976 D EE N,F - B En B M DG Jteaker interlock did
no'. function
automatically due to
wrong fuse. >

R07608 115042 051676 060976 C EE N - B BE D Cl Emergency DG tri pped while
supplying load due ta
high cooling water
temperature.

R07610 185453 052876 062576 D BB - T C IH D N Set point drif t on CBD
accumulator pressure
switch..

RO7611 - 060576 070776 D EE N - - OK A,8 N DG control circuit
completed without

. review, vrong fuso
size used.

,

B07612 115737 061976 070276 D Sua 00 - C AU,10 D N containment vent supply
valves leak during
test.

.

"#
. I
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Table 42.11 (cont inu ed)'

! --_- , - - - -

'MSIC
A CC ESS ION EVENT R EPOPT PL1WT COafCNENT AENCEMAL SIGNIFIC&NCE

NGMBER N'J 1D E E DATE DATE ST ATUS SIST E h IQUIPMENT INSTEURENT STATUS CCNDITION CAUSE C&TEGORI CC38 TNT

----=_-
-

P07613 185880 062076 071976 E IB 00 1 C CK G N Beactor water levet
instruments in error
due to egaalizing
valvo left open.

F07614 115881 062876 011976 C Sfa 00 - C AN O N keactor depressurizing
system walves le a1. .

R07615 116535 063076 073076 D EC C - B EC D N Battery charger fails and
battery voltage
reduced.

,

RO7616 116880 070476 080476 D DB J - C AG G M CSD fails to withdraw.

R07617 186881 071876 080476 D SFA J - C BU G C7 Specific gravity of
station battery acid
los due to addition of 7
water, y;

B07618 116786 072276 08l976 D EE N - C El D C7 Starting time of DG
exceeds limit.

B07619 lI6787 072276 081976 D SFA C - C BU G C7 Nater ad4ed to RDS battery
and lovers its,

specific gravity.

R07620 116788 072976 081976 B SFA C - C EU G C7 Nater added to EDS battery
and lowers its
specific gravity.

B07621 187676 080576 090376 8 EE N - C B1 D C7 DG failed to start within
time limit.

507623 117677 080576 090376 E Et N - B CN,0C H C8 DG returned to operable
status without
retesting.

507622 - 081276 090776 D EE N - C 80 D N DG f ailed to start due to
battery cable f aults. .

907624 - 081376 090776 3 IB - S B tG *G M Power range neutron
sonitor had wrong
polariz at ion.

.

.

*e e
9 I

w -
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Table 42.11 (continu e.d)
- --- .

'NSIC
&CCESSION EVENT BEPORT PLANT COMPCNENT &BNC&M&L SIGNIFIC&CCE

NunBER NU .1B ER D AT E DATE ST ATUS SYSita EQUIPMENT INSTBUBENT S1 &T U S CCNDITION C AUS E C &T EG OB Y CO N 5 E NT

_ . _

BO7625 119154 090276 100876 E 11 N - C B1 D C7 DG f ailed to start within
time limit. .

.

PO7626 119162 090776 100676 B SFn DD - C CE,0C & C8 Fire pump actuation test
associated with PDS
not performed.

907627 189465 092776 102676 B St E - B CE,0C & N Espansica joints at
containpeat

penetrations not
inspected as per toch

, specs.

B07628 199464 100476 102676 B SF1 C - C tu G C7 Nater added to BDS battery >
and lovers its da
specific gravity. Na

B07629 189516 101476 102876 B SF Z - B CK B N Errors found in allowable
leak rate limit ,

c.aculations.

B07630 199749 102176 112276 B SFA C - C BU G C7 Nater added to PDS battery*

and lovers its
specific gravit y.

B07634 199750 102776 112376 B SP1 - C C 01 D N RDS system chancei removed
from service for
maintenance.

B07631 119751 102876 112376 B EE N - C BI D C7 DG f ailed to start within
tino limit.

B07632 120270 110476 820l76 B EE N - C BI D C7 DG f ailed to sta rt within
time limit.

B07633 820278 190476 120176 B SFA C - C BU D C7 kDS battery has low
specific gravity.

E07636 120680 111876 121776 E Et N - C BI D C7 DG f ails to start within
time limit..

B07637 120676 ll3076 123076 B BB - C C OC A N Liqu id f oison circuit test
not performed.

1

. j
|

'
" ' i

, .
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Table L2. l l (continued)
__ ,

'
n:IC

L CC ESS ION ETENT REPORT PLANT C05IONENT A ENOBR AL SIGNIFIC&NCE
N05BEB N JM B LR D AT E D AT E STATOS STS1tM IQUIPRENT INSTRURENT S1&TUS CCNDITION CAUS E C&TEGORY C055ENT

*

=- __
._

801638 120677 120276 123076 E Et M - C BI D C7 DG fails to start within
time limit.

BO7639 120679 120276 123076 8 571 C - C Bo D C7 RDS battery has low
specific gravity..

B07640 120678 120376 123076 B HH - N C CE 2 N Condensate radiation
monitor flou
inadequate due to
surveillance
proc ed u res .

,

R07643 128053 120976 010777 8 SPA C - C EU D N Low specific gravity in
ADS ba t ter y "B." p

s

507642 120675 120976 122276 E SE& - C C CK & C8 Insuf ficient knowledge OE $$
EDS actuation systen
violated tech specs.

R07641 120674 120976 122276 E Sta - - - CK & C8 BDS test procedures
loadequate to cover
tech specs.

B07644 121052 122076 012017 E El N - C EI B N DG fails timing test by 4
sec..

207645 124523 122776 012677 B EE N - C EI B N DG f atis timing test. .
nadifications nado to
fasi governor lub 011
supply.

E07646 121524 122B7f 012677 E EE N - C ED D Cl DG f ails to start; the
starter failed.

.

* .
. . .

~
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Table A 2.12 coding Sh eet for Reportable Events at Big Bock Point - 1977
-_ 7=_

'NSIC
ACCESSION EVENT R EPOET PL A NT COMPOWENT ABNCEN AL SIGNIFICANCE

NUMBER NUMBEB D AT E DATE STATUS SISTEN EQUIPMENT INSTBUnENT $1&TUS CCNDITION C&DS E C &T EGOR Y CC55ENT
__ __ =

B07701 121525 010377 012677 e EE N - C ED 8 CI DG fails to auto-start.
't

807702 122184 010477 020777 E Sta C - C EU D C7 Low specific gra vity in,

ADS batteries.

B07705 122186 010777 020877 B EE N - A C1 - N DG out of service 8 hrs to
modify fuel oil tub
gavernor.

807703 122201 O ll877 021677 B SD FF B && D N Desper lock broken on-

stock fan. Air supply
,

to damper worn through.

>
B07706 122202 011977 021677 L Sta - C C CE - N ADS out twice for 24 hour dn

period for maintenance. LJ

C07704 122887 012777 020077 8 SFA - T B Cf B N BDS switches not
environmentally
qualified.

B07707 123020 021777 031777 e SFA C - C BU D C7 Low specific gravit y in
SDS battery cells.
Tech specs change
submitted.

,

RO7708 123798 022477 032377 E Sta C - C EU D C7 Low specific gravity in
BDS battery cell.

PO7709 124103 031777 041477 E Sf4 C - C tu D C7 Low specific gravity in
PDS Lattery cell.

Eo7710 124901 032477 042877 B EE N - C El D N Diesel fails start test by
0.6 sec.

R077tl 625280 033077 042877 B SFA G - B AL E N L6ose connectors on
'uninterupted power
supply.

307714 125032 042177 051777 8 - - - C CC & C8 Several tests missed due ,

to poor 10 yr plan.

!
,

____ __ __
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Table 12.12 (conti nued)*

- . 7

'NSIC
ACCESSION EVENT BEFORT PLANT CO8ECNENT LBNOEM&L SIGNIFICANCE

NUMBER NUMBER D AT E DATE ST110S SYS115 EQUIPRENT INSTB05ENT $1& tub CCNDITION CAUS E C AT EGORI CO5 RENT

B07713 125340 042177 051677 8 ha - N B BT B N Operation of both asc
ejector radiation
sonitors degraded.

E07782 125339 042177 051677 B Sra C - C Be D C7 Specific gravity of RDS
low.

B07717 125342 050377 058677 E Sta - C B IG D N One BDS channei power
supply tails.

P07785 125341 050377 051677 8 SFR - C C OC & N BDS channels not tested'
*

after opo failed.

807716 125180 050577 060377 B CP 0,E - B CJ 1, E N Defective hose installed i
in post incident vi

#'~ systems heat exchanger.

ROF788 125549 051877 065777 B EE N - C EI D N DG fails starting test by
1.3 sec.

E 07 719 125550 052677 061777 B Et N - C El D N DG f ails starting test by
1. 9 soc.

807720 125312 052777 060877 B SC R - B CK B N nattuGE limits
nonconservative for
single loop operators.

C BU D C7 Specific gravity los onB07721 1?6492 061677 071577 E SIR C -

RDS battery cells.

507722 128318 072077 081977 B El LL - C RC D N Bushing insulator on power
transformer fails.

F07723 128317 012877 081977 C Sta - I C EH D N bet point drift in steam
drum level sensor.

B07724 127981 080277 081677 C CE E - C 10 E N Poor veld in emergency
condeLaer pipe.

RO7726 128945 080477 090277 C IR - n & EH D N Set point drift in SDS
primary system

,

pressure sensor
(134062).

'

. . . .
,
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Table a2.12 [ continued;

=- ..._ __
_

_ .

*NSIC
RCCESSION EVENT B EPOET PLANT ContONENT ABNOEM AL SIG NI FIC & NCE

NUMBER NU MB ER D%TE D AT E STATUS SYS115 EQUIPRENT INSTPUMENT S21TUS CCNDITION CAUSE C&TEGOBY C053 TNT

B07727 128946 080577 090277 C Et Y - C EB E C8 Transf er of DG power to
"2D" bus fails
[134063).

.

807733 128947 080677 090277 C CP U,1 - B CJ & N Defective hose j usta11ed
in post accident f. eat
exchan ger [131780) .,

C AC E N Two Bid welds inB07734 128948 081077 090277 C CG E -

desineralizer piping
fail.

.

507735 129548 081277 090977 C SB - E & EG D N Containment spr ay flow
transmitters f ail.

B07728 828222 081277 082577 C SD 00 - C AI D 3 Cleanup stoice systes
_

valve leaks j~
excessively. j

,

B07729 128221 081277 082577 C SD PP - C AI D N Bod drive check valves
leak.

RO7730 128220 081377 082577 C SD E,PP - C CK A N Design deficiency in CED
system could
compromise containment.

B07731 128223 081477 082577 C CG PP - C &Q D N Deminuralized water line
check valve leaks.

B07738 130024 081677 092977 C CH PP - C AQ,11 O N Crud buildup results in
feedvater check valve
leakage.

P07736 129829 082377 092377 C BB J - C EN D N 3 CEDs withdraw too
199 ckly.

:
B07737 130025 082977 092977 C SEE,aB N, G - C BD D Cl Diesel fire pump fails to

start due to looso
Ca bl ed .

B07 72 5 129827 090477 091677 C SD 00 - a ta D N Containment isol ation
valve fails to close
(130907).

,

I



Table 12.l2 (continued)*

, - --

'NSIC
A CC ES SION EVENT REPORT PL ANT CORIONENT AINCan&L SIGNIFICANCE

NGsBER H U.1B EE D AT E D&TE STATUS SYS!!5 IQUIP5ENT I NS T B U E ENT ST ATUS CCNDITION C10SE C&TEGORY CCESENT

307132 129828 090977 092377 C SPD - - - LI a N Study indicates some
uncertainty in coro ,

spray distribut ion. !
c

B07739 130913 092977 102777 C SFA C C 20 0 C7 Specific gravity lov on-

BDS battery cell.
'

B07740 130908 100477 110177 D SfD - 5,T C tu o N Six of eight core spray
pressure switches set
points drif t.

~

R07741 130997 102077 181877 C EE N - C El D C7 Diesei generator f aits
starting test.

>
PC7742 130998 102077 111877 D SFA C - C EU D C7 Specific gravity low on di

asEDS battery cell.

EO7743 131705 103077 192977 D BE - T 8 CJ H N CRD removed with reactor
mode suiten in run.

507744 130883 103177 110977 C CI 00 I B at u C3 seactor coolant backs up
into plant heati ng '

system.

907745 131706 103177 112977 D BB 00 - C BI D N CR withdrawal speed
exce ss ive .

B07746 131791 till77 120977 E BE J - C ED D W CBD malf unctions. . .

Ro7747 132949 111777 120977 E SIC LL - - CK *& C7 Defective procedure
capable of reducing
ECCS capability.

807751 133612 121577 011378 E - 00, r - C CC & N Surveillance schedule
. st i p pe d .

P07749 133610 121677 011378 E RB Z - 8 AP D N One drop /sec leak in veld
between valve and pipe
weld..

F07750 13368 122277 011378 E SPA C - C EU D C7 Specific gravity low on
BDS battery cell. ,

. . -
,

d
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Table 12.13 Coding Sheet f or Reportable Events at Eig Rock Point - 1978
--_

'NSIC
A CC ES S ION EVENT R EPOPT PL A NT CCniCNENT A ENORM AL SIGNIFICANCE

NUMBdB NO3BEP D AT E DATE STATUS SYSTER EQUIPMENT INST 1DnENT ST ATO S CChDITION CAUSE CATEGORI CC55 TNT

B07806 136471 010878 030778 2 Sta - C B IG D N one of four ADS channels
defective.

PO7801 134504 010978 020878 B Set,nB N,G - C 11 D Cl Diesel fire pump fails to
start within 20 sec.

807809 136472 014478 030778 B SFA ,- C B IG D N One of fout 4 DS channels
made inoperable for,

'

troubleshooting..

B an 8 N Solenoid in rad wasteR07812 136474 011778 030778 B at His -

systen not quali fied.*

C 10 0 C7 Low specific gravity in ?"
R07802 134981 011978 021778 D EC C -

RDS battery. dn
N

C EC D N Containment isolationRO7803 134273 012078 020178 D SD 00 -

valvo leaks
excessively.

R07805 136476 020378 030178 B na - E B kB G N Low flow in off-gas system.

R07807 136470 020978 030778 2 EE N - C BF D,B N Diesel generator trips
after 25 min.

R07808 135891 021578 021578 8 te,SFA - T & CJ H S8 Bot h fire pumps
unavailable wit h ADS
out for maintenance.

R07810 136477 021778 030178 8 CC - 1 B An B N mongualified flow switches.

RO7811 136473 021778 030778 B RB llH - B an E N One scram pilot valve
unfit for conditions.

RO7804 536475 022078 030178 B EE N - C BI D C7 Diesel generator exceeds
starting time by 15
seconds.

R07843 137025 022378 032379 B SD - I B AN E N Marginal electrical
circuitry for Big rock.

''
, ,
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Table 42. 8 3 (ccatinued)'

_ _ _ _

,

'NSIC
A CC ES S ION EVENT B EIORT PL ANT C05FONENT RENOB51L SIGNIFICANCE

NUMBEB N U M B LE D AT E DATE STATOS SYS115 EQGIPMENT INSTBORENT St&TOS CCNDITION C&OSE C&TEGOBY CC5 RENT

907815 136980 030978 032878 B SFA - C E IG D N One of four ADS channels
out of service for
troubleshooting.

807814 136981 031178 032878 8 SFA - C t tG D N one of four BDS channels
fails.

807887 137503 032078 041978 2 BP - T A EC G N Control switch on CFD
pilot valve
incorrectly set.

807816 137502 032078 *041978 E SD FF - B AN D N Containment leak rate
exceeds limits.i

>
B07858 138236 040778 050278 B It - I B EG D S2 Faiince of two LPS dn

channels during LOOP. co .

807819 138237 040778 050278 0 In - M B iM D N One EPS vacuum sensor
drifts slightly.

307820 138238 041178 050278 B BB 00 - B AQ D N Crud causes of f-gas flow
to be low. ;

B07821 138295 041578 058578 e En LL - B CE - N nodification to su b s ta tion.

P07822 138296 041778 051578 B En LL - B - - N Loop with runback.

B07823 138828 050478 060178 8 te,SFA C - C EU D C7 Low specific gravit y in
diesei fire pump
starting tatteries.

807824 139646 051278 061278 2 Be - M C tu D N Drif t in CSD accumuistor
level switch.

807825 139645 052578 061678 B AE,SFA C - C B0 D C Low specific gravity in
'

diesel fire pump
starting L t teri es.

PO7826 191046 053178 063078 D Hli JJ 8 IT H C6 Condensate storage tank-

level drops below tech
specs limit af ter

*scram.

, . -

$
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Table 12.13 (ccatinued)

'MSIC
1 CC ESS ION EVENT E EPORT PL A NT COBIC3ENT AtbORM AL SIGNIFIC&NCE

NU582R NUMBEF DATE D&TE ST&10S SYS115 EQUIPRENT INSTBU5ENT Si&TUS CC NDITION C&OS E C&TEGORY CC55ENT
_

RO7827 le1048 053178 063078 C BE J - E &G H N Failure of a CR to
withdraw beyond
position 20.

lea 7828 141049 060578 063078 B CE PP - B AG G C1 Energency condenser outlet
valve inoperable.'

LEB7829 141050 060678 063078 e CI FF - 8 AC D N Excessive leakage of
primary coolant.

P07830 139900 071278 .080778 B SF4 - C B EG D N &n RDS channel failed.

307838 140383 0 81078 082278 E CG Z - B 40 B N niaor defect in reactor
cleanup system piping.

B07832 140350 081978 091578 E HH PP - E AN D C3 Failed check valve causes
deminezalized water to >>

leak into containannt. dn
4i

B07833 140701 082978 092778 e FI 00 - C 10 D N Reactor and toel pit drain
line valve leaks.

307834 140704 083173 092778 B SFA C - C BU D C7 Low specific gravit y in
EDS batteries.

R07835 .40211 090478 091278 e SD 00 - C AN D N containment valve leaks.

807836 140735 090578 100578 D HH JJ - B Bf N N Condensate storago tank
levet drops telow tech
specs limit.

307837 140213 090678 091278 C CD 00 - C RC D N An ESIV f ailed to close.

LEE 7838 141519 090978 100978 e Et J - B EL B N Reactor scrased due to
I.igh CBD tesperature.

LER7843 148524 091078 100978 D EC && - B AC D N Containment relief valvo
levertor f use blows.

L EE 78 39 141522 091178 100978 D It - T B CJ H C8 CR removed with reactor
not in shutdown mode.

LER7841 141192 092278 100678 C FD L - 8 1B D N Befueling cask trip line
fails.

r



.

k

4,
I

Table A2.13 (cc ot inued)'

-
-

'

USIC
E CC ESSION EVENT BEPORT PLANT CCNIONEh? AEN06 MAL SIGNIFICANCE

NUMBES MU5 BEE D AT E D&TE ST&105 SYS11N EQUIPNENT INST 40NENT $1 &TU S CCMDITICM CAUSE CATEGOst CC3NtNT
.

,

- |

'

B07842 144844 092878 102678 D Be J - C CK & M CED confling test say be*

deficient. !

l

lea 7844 141453 101878 103178 E CG Z - B &I D C8 Crack in nonisolatable 3"
'

pipe (148063).

B07845 148485 102078 190278 D IB G - B AN B N Nonlock gnatified cables
and connectors.

|
C BI D N One CR exceeds scras limit.LER7840 141703 102578 111078 D RE J -

> 1
. e :

Os !

LER7847 142288 103178 192978 B BB J - C EL D N One C6D temperature o
'

esceeds limit. S ee
153975.

B07848 142209 180878 120678 B CE O - B EL A N Energency condenser shell
~

,
side temperature ,

exceeds limit (153836).

I

4

* e s

I
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Table 42.14 Coding Sheet f or Beportable Events at Big Bock Point - 1979
-

_ , __

*NSIC
1CCESSICN EVENT F.EPORT PLANT ConFCNENT AENOEn1L SIGNIFIC&NCE

NORBEP NU3BEB D AT E DATE ST&1US STS1tn EQUIPNENT INSTRUMENT S1&TUS CC NDITICU C&OSE C&T EGOR Y C055 TNT

LEB7901 147305 020l79 022679 e SD 00 - 8 BC D M Containment ven tilation
valves out at
adjustment.

LER7902 147304 020379 030279 C HC 00 - B at D N Condenser hotwell v alve
fails.

C AM D N Containment isolationLER7903 147303 020479 030279 C SD PP -

valves leak
excessively.

LER7904 147302 021970 *030579 C CE Z - C 15 E N Bad welds in emergency
condenser inlet line.

>
LEB7906 147300 022179 030579 C CG Z - C AV B N Cracks in reactor cleanup h

systes piping (153974) . ed

LER7905 147301 022179 '030579 C BE - T C EE D C8 Seven of 32 CBD
accumulator level
switches tail.

L EE 7910 148200 022179 032179 C SHE Z - C AN & N Backup hose f or post
incidtat beat
exchanger to short.

LER7907 147299 022279 030579 C CE 1 - C 30 Z N Weld does not meet present
requirements.

LER7908 148208 022279 032179 C EE N - C BI D C7 Diesel generator exceeds
starting time.

LER7909 148199 022379 032179 C CH PP - C AU D N Feedwater check valve
leaks.

LES7911 148337 030879 032179 C BB PP - C AC D M CED pump check valve leaks.

Y
s

L EB 7913 148339 030279 032779 C CG 00 - C &V D N Seactor cleanup systes
sluice valves leak
excessively.

lea 7912 148338 0 30279 032779 C SD PP - C 1N D M Containment isolation
check valve leaks.

.

I



_ __ _ _ _
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|

Table 12. l4 (c catinued)
,

=

.
*NSIC

A CC ESS ION EVENT REPORT PL ANT ConICNENT &BMGEN&L SIGNIFIC&NCE
NU18EB NUMBEE D AT E DATE ST&10S SYSits EQUIPMENT INSTB05ENT 51&TUS CC NDITION C AUSE C&TEGOE E C055 TNT

LEP79te 149434 031279 041179 C EE N - C tC D C7 DG output voltage zero.

L ER 7916 849432 031379 041979 C SFD F - & BC G W Fire pump troken, damaped
during maintenance.

I L EB 7915 149433 031979 041979 C SC S - B EE B N Fuse blown on an inverter
[also see LEEl9021) .

LER7917 149977 041079 051079 C SM GG - C 45 B N Inadequate snubbers.

LER7918 149976 041779 050279 C CA 0 - C 40 E N Leak between CED housing
and reactor vessel
(153935).. '

>
LER7919 149731 041879 050279 2 BB FF - C AN D N CBD flanges leak. ,

L EE 1920 150275 060979 062279 C CE Y - B AD D C8 Eecirculation dif f users
break ott.

LER7921 151824 061679 071379 C SD S - B EE B N Fuse blows on an inverter
' (siso see LEBs 7840

and 79 85) .*

lea 7922 151825 082279 090579 C 11 - I B EG B C4 Common mode problem v&th
, EPS and ECCS (153973).

L ER 792 3 152017 091179 101079 C SD 00 - C AN D M reactor and fuel pit drain
line valve leaks.

LE97924 152016 095379 101079 C IB - T C EN D N Minor drift in EDS
swit ch es.

L ER 7925 154266 103079 110979 C SD 00 - 2 D P Power supply to
containment vent
valves fails.

*
C Bu D C7 Low specific gravity inLEP 7926 154265 110179 120379 D SFA C -

RDS batteries.
i

LER7927 154264 111579 121179 2 CE 00 - B 40 D N Energency condenser outlet
valve leaks (154558).

LER7928 154263 121379 122679 2 SD 00 - B - B N Cont ain ment isolation *

valve might not close
given worst LOCA.

f F %

I

_ _ _ _ _ __
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Table 82.14 (continu ed)*

,
-.

'
_ _ _ i

'
NSIC CONF 0NENT A BNOEM AL SIGNIFIC&NCE

ACC ESSION EVENT REPOBT PLANT
N018ER N058ER D AT E DATE ST&1OS SYST13 EQUIPsENT INSTRURENT 55 &TU S CCNDITION CAUSE C&TFGORY Con 3 TNT

LER1929 153498 121519 011580 E SC DD - 1 OI & N Doth plant vent fans
us a V aa la ble .

,

b

W
s

os
W

I
1

1

1

4

f

$
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Table 12.15 Coding Sheet for Beportable Events at Big Rock Point - 1980

'NSIC
L CC ESS ION EVENT BEPOET PL&WT CORECNENT AENOERAL SIG NI FIC A NCE

NUa8ER NU3BER DATE DATE STATUS SYSTEM EQUIPaENT INSTBunENT SIATUS CCNDITION CAUSE CATEGORI C053 E NT

LEE 8001 154457 018480 021280 E CI 00 - 2 Au C N Energency condenser outlet
valves leak through
seal.

l !.

L ER8003 154906 012380 022180 E Sra - C B 1G D . N one channel of EDS removed .

from service. '

S C - C EU D C7 Low specific gravity inLER8002 154904 012480 022180 B SFR
RDS batteries.

LER8004 154459 020180 ,021280 B Cf E - B AD G N Control air tubing to
auxiliary s;stes
cooling valve broken. ,,

'e
lea 8007 155473 022480 031980 E BE DD - B AP D N A CBD pump f ailed. 0;

LEh8005 155482 030180 040280 E IE - I B EH D N RDS level sensor drifts.

lea 8006 157053 040380 050180 B IE - C B EM D N ADS channel set point
drift.

L E5 8009 156984 041580 058980 B SD FF - C CC & N Leak test not performed.

L Ea83 80 657074 042383 052300 B IE - I B EH D N ADS lovel channel drif t.

lea 80ll 158574 050180 053080 B SFA C - C BG D C7 Low specific gravity in .;
EDS batteries. - |

I B EH D N 5eactor level indicatorL EE 8012 157076 050780 052380 E IE -

drifts.

B - 1 N NEC dictated f ailure.L EP 80 8 3 156954 050980 052380 B SD 00 -

LEB8014 358226 058280 061180 B IB - I B EN D N ADS channel drif ts. |

LER8015 158267 051580 068180 B IB - I 8 IH D N ADS channel drif ts.

kDS channel drif ts.LER8016 158268 052780 061880 t It I B EH D N

LER8017 158777 070380 080880 E IE - 1 E IN D N ADS test channel dritts.

L EE 80 8 8 159088 071Q 80 080480 E Sta C - C BU D C7 Low specific gravity in
,

EDS batteries.

*, ,

J
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Table 12.15 (continued).

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

NSIC '

ACCESSION EVENT EEPORT PLANT COMPONENT A 8bOEN&L SIGNIFIC&NCE
i NUMDER NUMBEF D AT E D AT E STATUS SYSTEN EQUIPRENT INSTPunENT S1 &TU S CCNDITION CAUSE CATEGOBI CC53ENT
!;

i

| LEB0042 161911 120680 128880 E EE Z - C 40 E N Crack in weld.
i

LER8043 161913 121280 122380 0 CG z - c as D, N Crack in reactor cleanup *

'

systes pipe.

i ,

e

>
S

0%
0%

1

.

1

6
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b
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Table 42.15 (cont i mm ed)-

--,

651C ' r
A CC ESS ION EVENT ' REPORT PL A NT ' / CQMPCNENT ABh0RMAL SIGNIFICANCE

EOM8ER NUNDER D AT E DATE ST1103 SYS1tn EQUIPMENT INSTR 05ENT STATUS CCNDITION C AUSE C&TEGOaf CC58 TNT
-=-;

LER8019 160291 071380 081280 2 10 - M B tE D- N Containment pressure
sensor f aits.

L ER 8321 159288 012980 082500 B 28 - I
"

,' / B IN D N Set point drift in level
i transmitter. ;,

LER8022 159256 080780 090580 E Sf4 ,C - C EU r D C7 Low specific gravity in
ROS liatteries.

LER8023 159.'93 080280 082680 B SD - . - , - - - N Procedures revised for
small LOC &.,

L ER 802 4 159257 081480 091280 2 2e -
s I D- t lL * D W Set point drift in level

transmitter. p
:LE98028 160071 090980 101080 e It - I . 8 IU D| N Sensor channel D of SDS $f fails.

LEP8030 160043 091980 101780 E SD 00 - C av D N Containment leak rate
excessive.

LER8029 460072 091980 101080 E 3FA C - S EU D N ADS battery fails to hold
a charge.

L ER 8031 160171 092380 102080 2 IE - I & EH G N ADS level switch set below
limit.

L ER 80 3 5' 568469 102480 111980 B CF JJ B 40 4, D N Anton resta tant leats.
-

L EP80 3 4 161674 110180 118980 B CD 00 - B AC D N &a RSIT f ailed to close on
first attengt.

L ER e03 9 161983 111880 128280 D CH PP - C AU D N Feedvater check valve
leaks.

LE98336 161980 111830 121280 D EE N - C 6C G C1 DG f ails tc reach rated
obltage.

LER8037 161982 118880 121280 E El N - C EE D Cl DG f ails to run.

LER8039 162017 112780 122280 D SE 00 C AM D N Containment isolat t on-

valve leaks.

'
.


