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INTRODUCTION

The Systematic Evaluation Program Branch (SEPB) of the Nuclear Regulatory
Commission (NRC) has the responsibility for conduct of the Systematic Eval-
uation Program (SEP) in an effort to determine the safety margins of che
deéign and operationyof the eleven oldegt operating commercial nuclear
power plants in the United States. These eleven plants are being reevaluated
in terms of present NRC licensing requirements and regulations. The SEP
program as well is tos’

- establish documentation which, shows how these operating plants
‘compare with current acceptance criteria and guidelines on’
significant safety issues, and provide a technical rationale

for acceptable departures from these criteria and guidelines;

~ provide the capability for making integrated and balanced
decisions with respect to any required backfitting; and

- provide for the early identification and resolution of any
potential safety deficiency.

The SEP Program is evaluating specific safety topicsA(called the Topic
List) and is based on an integrated éeview of the overall ability of a plant
to respond to certain design basis events (challenges), including normal
operation, transients and postulated accidents.. The evaluation will result
in a reassessment of the overall safety margins for each facility and

documentation of the reassessment on the basis of current criteria.

In this report the operating expérience of the Ginna nuclear power plant
s reviewed for the purpose of compiling and 1nterpret1ng data on plant opera-
tional occurrences and events for application and input to the SEP Program
The results of this report will be used by SEPB in performing the 1ntegrated

assessment of overall plant safety for this plant.
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Thg review approacﬂ with respect to operational events (forced shutdowns
and reportable occurrences) comnsists primarily 6f a three-step process:
1)';ompile information on the events, 2) screen the events for significance
using selected criteria and gﬁidelines, Qnd 3) evaluate the significance and
importance of the events from a safety st;ndpoinc. Tren&s in equipment £failures
and events where systems failed to perform their intended function are identified.
Other types of operating information as noted in the "scope of the review"

section is compiled to provide an overall view of the plants' operating histories.

1. SCOPE OF REVIEW
Tﬁ; assessment of the operating experience review for Ginna -
covered the time from initial criticality through and including 1979. The
r;view included the following aspects of operation: availability and capacity
factors; review of forced shutdowns and power reductions; repo}table events;
events of environmental importance and radiocactivity releases; an evaluation

of the operating experience in total.

1.1 Availability and Capacity Factors

Both reactor availability and unit availability factors were compiled
for all yeaxrs. Starting with 1974, the unit capacity factors using the design
electrical rating (DER -~ net MWe) and the maximum depqndable capa&ity (MDC -
net MWe) were compiled as well. Data for the capacity factors was not
awailaﬁle from earlier years. :

The two availability and two capacity factors are defined as follows:

l. Reactor availability =

hours reactor critical + reactor reserve shutdown hours x 100:
period hours '




m 2. Unit availability = .

uhours.generator dn—line + unit reserve shutdown hours x 100

period hours :

3. Unit capacity (DER) =

net electrical energy generated x 100
period hours x DER :

4, Unit capacity (MDC) =

net electrical energy generated x 100
period hours x MDC net '

1.2 Review of Forced Shutdowns and Power Reductions

The forced shutdovms and power reductions were reviewed.and data collected
on each incident. Scheduled shutdowns for refueling and maintenance were not
included in the review. However, if a utility had a refueling outage scheduled,
the plant experienced a shutdown as a result of an abnormal event prior to the

9 scheduled refueling, the utility reported that the reéueling .was being resched-

P = .

uled to coincide with the current shutdown, and the utility reported the cause
of the shutdown as refueling, then this shutdown was considered as forced.
Only that portion of the outage time concerned with the abnormal event, not

the refueling time, was included in the compilations.

The power reductions were included to provide information and details
that may have been associated with a previous or subsequent shutdown. The
power reductions are included in the proper chronological sequence with the
shutdovns in the data tables for the forced shutdowns and power reductions
(see Appendices). . :

The following data was compiled annually for the forced,shutdoéﬁs and

power reduction:

1. date of occurrence;

‘ 2. duration in hours; )
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7.

noting if the shutdowns were also a :gporqéble event, e.g., a licensee
event report (LER) or abnormal occurrence report (AOR);

x

a summary description of the dvents associated with the shutdown or power

reduction; ,
cause of the shutdown (Table 1.1);
method of shutdown (Table 1.1l);

the system directly involved with the shutdowm or power reduction

(Table 1.2); " X :
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T;ble 1.1 Cause of Forced Shdidown or

Power Reduction and Method

of Shutdown

Cause

Equipment failure

Maintenance or testing

Refueling

Regulatory restriction

Operator training ;nd license exanms
Administrative

Opeiational error

Other :

Method of Shutdowm

Manual

Manual Scram
Automatic scram
Continuation
Load Reduction
Other

g o U 0wk
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Table 1.2 Systems Involved With the
. Forced Shutdown or Power Reduction

System Description

Reactor

Reactor Vessel Internals
Reactivity Control Systems
Reactor Core

Reactor Coolant System & Connected Systems

Reactor Vessels & Appurtenances

Coolant Recirculation Systems & Controls

Main Steam Systems & Controls

Main Steam Isolation Systems & Controls

Reactor Core Isolation Cooling Systems & Controls

Residual Heat Removal Systems & Controls

Reactor Coolant Cleanup Systems & Controls

Feedwater Systems & Controls

Reactor Coolant Pressure Boundary'Leakage Detection Systems
Other Coolant Subsystems & Their Controls

Engineered Safety Features

Reactor Containment Systems

Containment Heat Removal Systems & Controls

Containment Air Purification & Cleanup Systems & Controls
Containment Isolation Systems & Controls

Containment Combustible Control Systems & Controls
Emergency Core Cooling Systems & Controls

Control Room Habitability Systems & Controls

Other Engineered Safety Feature Systems & Their Controls

Instrumentation and Controls

Reactor Trip Systems

Engineered Safety Feature Instrument Systems
Systems Required for Safe Shutdown
Safety-Related Display Instrumentation

Other Instrument Systems Required for Safety
Other Instrument Systems Not Required for Safety

Electric Power Systems

Fuel

Offsite Power Systems & Controls

AC Onsite Power Systems & Controls

DC Onsite Power Systems & Controls
(Composite AC & DC)

Onsite Systems & Controls (Composite
AC & DC) ’

Emergency Lighting Systems & Controls

Other Electric Power Systems & Controls

Storage and Handling Systems ,

New Fuel Storage Facilities

Spent Fuel Storage Facilities

Spent Fuel Pool Cooling & Cleanup Systems & Controls
Fuel Handling Systems .

Code .

TIT
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System Description (Cont'd.)

Auxiliary Water Systems
Station Service Water Systems & Controls
Cooling Systems for Reactor Auxiliaries & Controls
Demineralized Water Make-up Systems & Controls
. Potable & Sanitary Water Systems & Controls
Ultimate Heat Sink Facilities
Condensate Storage Facilities
Other Auxiliary Water Systems & Their Controls

Auxiliary Process Systems
Compressed Air Systems & Controls
Process Sampling Systems
Chemical, Volume Control, & Liquid Poison Systems & Controls
Failed Fuel Detection Systems
Other Auxiliary Process Systems & Their Controls

Other Auxiliary Systems
Air Conditioning, Heating, Cooling & Ventilation
Systems & .,Controls
Fire Protection Systems & Controls
Communication Systems
Other Auxiliary Systems & Their Controls

Steam and Power Conversion Systems
Turbine-Generators & Contxols
Main- Stedm Supply Syscem & Controls (Other Than CC)
Main Condenser Systems & Controls
Turbine Gland Sealing Systems & Controls
Turbine Bypass Systems & Controls
Circulating Water Systems & Controls
Condensate and Feedwater Systems & Controls (Other Than CH)
Steam Generator Blowdown Systems & Controls
Other Features of Steam & Power Conversion Systems
(Not Included Elsewhere)

Radioactive Waste Management Systems
Liquid Radioactive Waste Management Systems
Gaseous Radioactive Waste Management Systems
Process & Effluent Radiological Monitoring Systems
Solid Radioactive Waste Management Systems

Radiation Protection Systems
Area Monitoring Systems
Airborne Radioactivity Monitoring Systems

3

Code

EEEREEE

PX
PA
PB

PD
PE

B

REERGEBER B&a&S
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8. the componenc“diregtly involved with éh; shutdown or power reduction

. (Table 1.3); and .

9. categorization'of thélshutdown or power reduction.‘ Each shutdown or power
reductiqn was placed into one of two sets of categories. The shutdowns and
power reduﬁ:ions were first evaluated against design bases evenCS'(DBE)

1 If the shutdown

as described in Chap. 15 of the Standard Review Plan.

or power reduction could not be categorized as a DBE initiating event,

then it was placed into one of a series of NSIC categories. For further
discussions of these two sets of categories, use of the categories, and

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

WThe listings for the cause, shutdown method, system involved,. and
component involved along with their respective codes are those used in NRC's
Gray Book? series for shutdowns. WNote that the information listed.under the
"system involved" column in the data tables in the appendices indicates (1) a

general classification of systems (fully written out) and (2) a specific

system within the general classification which is coded with two letters.

1.3 Review of Reportable Events

The operating events as reported in LERs and LER predecessors,

e.8., AORs, unusual event reports, reportable occurrences (ROs), were reviewed.

. These types of reportable events were retrieved from ‘the NSIC computer file.

Approximately five years ago, operating experience information for oper-

.
’

ating nuclear power plants in the NSIC file for the time period predating LERs



w " Table 1.3 Cémponent:s Involved With the '
. Forced Shutdown or Power Reduction
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Component Tybe

Accumulators

Air Dryers

Annunciator Modules

Batteries & Chargers

Blowers

Circuit Closers/Interrupters

Control Rods
Control Rod Drive Mechanisms
Demineralizers

Electrical Conductors

Engines, Internal Combustion

Component Type Inéludes:

Scram Accumulators
Safety Injection Tanks
Surge Tanks

Alarms
Bells
Buzzers
Claxons
Horns
Gongs
Sirens

Chargers

Dry Cells
Wet Cells
Storage Cells

Compressors

Gas Circulators
Fans
Ventilators

Circuit Breakers

Contactors

Controllers

Starters

Switches (other than sensors)
Switchgear

Poison Curtains

Ion Exchangers

Bus !’
Cable

"Wire

Butane Engines
Diesel Engines
Gasoline Engines
Natural Gas Engines
Propane Engines -

-






Component Type (Cont'd.)

Engines, Internal Combustion

Filters

Fuel Elements
Generators
Heaters, Electric

Heat Exchangers

Instrumentation and Controls

Mechanical Function Units

Motors

Penetrations, Primary Containment Air Locks

Pipes, Fittings
Pumps
Recombiners

Relays

Shock Suppressors and Supports

Transformers

Component Type Includes

Butane Engines
Diesel Engines
Gasoline Engines
Natural Gas Engines
Propane Engines

Strainers

" Screens

Inverters

Condensers

Coolers

Evaporators

Regenerative Heat Exchangers
Steam Generators

Fan Coil Units

Mechanical Controllers
Governors == e
Gear Boxes

Varidrives

Couplings

Electric Motors
Hydraulic Motors
Pneumatic (Air) Motors
Servo Motors

Steam Turbines
Gas Turbines
Hydro Turbines
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Component Type (Cont'd.)

.

Valvés

Valve Operators .

Vessels, Pressure

e R L e S R T e o a% g owm

Component Type Includes

Valves
Dampers

Containment Vessels
Drywells

Pressure Suppression
Pressurizers
Reactors Vessels

»
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was reviewed. Any documents that contained LER-type information (equipment

failure, abnormal’ event, etc.) were coded or indexed so that they could be

retrieved in the same manner as an LER. Primarily, this involved various

types of operaciﬁg reports and general correspondence for the late 1960s

and early 1970s.

10.

12.

The following information was recorded for each reportable event reviewed:
an LER‘report number or other means of identification of report type;
NSIC accession number (a unique identification number assigned to each
document entered into the NSIC computer file); |

date of the event;

date of the report or letter transmitting the event description;

status of the plant at the time of the occurrence (Table 1.4);

system involved with the reportable event (Table 1.4);

type'of equipment iﬁvolved with the reportable event (Table 1.5);

type of instrument involved with the reportable event (Table 1.5);

status of the component (equipment) at the time of the occurrence (Table
1.6); 7

abnormal condition associated with the reportable event, e.g., corrosiom,
vibration, leak, etc. (Table 1.6);

cause of the event (Table 1.6); .and

significance of the reportable event. Each reportable event was spregned
using criteria as a step in the evaluation process (See Sect. 3.2 and

following for further discussion of the criteria, the use of the criteria,'

and a listing of the criteria.)







Table 1.4 Data Collécted for Reportable
Events — Plant Status and
System Involved

PLANT STATUS

Construction
Operation
Refueling
Shutdown

>Nl N g

SYSTEM

~
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Chemical and Volume Control
Component Cooling
Condensate Purification
Condenser Cooling
Containment

Containment Afir Cooling
Containment Filtering
Containment Hydrogen Control
Containment Isolation
Containment Purge
Containment Spray

Core Reflooding

Electric Power

Emergency Cooling/LPSI
Emergency Electric Power
Engineered Safety Features
Fire Protection

Hydraulic

Main Cooling

Pneumatic

Radiation Monitoring
Reactor Control

Reactor Protection

Safety Injection/HPSI
Secondary Cooling/Aux.
Secondary Cooling/Feedwater
Secondary Cooling/Steam
Service Water

Shutdown Cooling

Waste Disposal .
Ventilation

Reactor Internals
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Table 1.5 Data Collected for Renortable
. Events — Equipment Involved and
Instrument Involved

EQUIPMENT

BN S EEA CHE Sl S e NN E NN oONOE RN N UHE O MO oW

Accumulator

Air Drier

Battery and Charger
Bearing

Blower and Dampers
Breaker ‘
Cables and Connectors
Condenser

Control Rod

Control Rod Drive
Cooling Tower

Crane
Demineralizer
Diesel Generator
Fastener"
Filter/Screen
Flange

Fuel Element

Fuse

Generator

Beat Exchanger
Heater

Internal Combustion Engine
Motor

Nozzle

Pipe and Pipe Fitting
Power Supply
Pressure Vessel
Pressurizer

Pump

Recombiner

Seal

Shock Absorber
Solenoid

Steam Generator
Storage Container
Support Structure
Transformer

Tubing

Turbine

Valve

Valve, Check

Valve Operator

. INSTRUMENTATION

SHOBMONOZRXHRLUHINO OO WD

Alarm

_Amplifier

Electronic Function Unit
Failed Fuel Detection Instrument
Flow Sensor

In~-Core Instrument

Indicator

Intermediate Range Instrument
Level Semnsor

Meteorological Instrument
Position Instrument

Power Range Instrument
Pressure Sensor

Radiation Monitor

Recorder

Relay

Seismic Instrument

Solid State Device

Start-Up Range' Instrument
Switch

Temperature Sensor .
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' Table 1.6 Data Collected for Reportable
Events — Component Status, Abnormal

i1-15

"

Condition, and Cause

O W d
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COMPONENT STATUS

Maintenance and Repair
Operation ‘
Testing

ABNORMAL CONDITION

Age

Alrborme Release
Concentration
Corrosion

Crack

Crud

Environmental Anomaly
Erosion

Exposure -

Fatigue

Fire

Instrument Calibration
Instrument Set Point Drift
Leak )
Liquid Level
Lubrication

Open/Short Circuit
Operator Commumication
Operator Incorrect Action
Procedures ‘
Records

Sampling

Smoke

Stress

Stress Corrosion
Vibration

Waterborne Release
Wear

Weld

CAUSE

Administrative Error
Design Error
Fabrication Error
Inherent Failure
Installation Error
Lightning
Maintenance Erxror
Operator Error

1A HEOHMMO O WX

Weather -




1.4 Events of Environmental Importance and

. ; Radiocactivity Releages ,

"

Based upon rgviewiﬁg foreed shutdowns, power reductiéns, reportable
eventé (environmental LERs), and operating reﬁorts, any significant or recur-
ring environmental problems were summarized.

The routine radicactivity releases were tabulated .as well, and releases

where limits were exceeded were reviewed and discussed.

" 1.5 Evaluation of Operating Experience

Based upon the review involving screening, categorizing, and compiling
data, the operating history of the plant was evaluated, Judgments and
conclusions were made regarding safety p%oblems, operations, trends (recur-
ring problems), or potential safety concerns.

From the information provided through the various operating reports and

the review process, events were analyzed to determine their safety significance,‘

using the final safety analysis report to provide specific plant and equip-

ment details when necessary.
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2. SOURCES OF INFORMATION UTILIZED IN THE REVIEW

Several sources of information and periodic (annual, quarterly, andn
monthly), NRC bublications were used in the review. Some sources contained

information relative to more than one area within the scope of the rev}ew.

2.1 Availability and Capacity Factors

The availability and capacity factors were either extracted or calculated
from data given in the Gray Books? from 1974 through 1979}(£ﬁe first Gray Book
was issued in May 1974). Prior to 1974, the annual or semlannual reports were

used to compile the availability factors only:

G 2.2 Forced Reactor Shutdowns and Power Réductians

» . The review of the forced power reductions involved checking ;he following'

" sources for completeness of details and’ accuracy:

1 1. WNuclear Power Plant Operating Experience for 19XX, for the years 1973,
1974—75, 1976, 1977, and 1978 (Refs. 3, 4, 5, 6, and 7). The report for
1979 has not been published. However, since the work on the section of
these reports on outages has been performed by NSIC since 1973, the draft
copy of this report for 1979 was avallable;

2. The Gray Book - NUREG-0020 Series;? .

3. Annual or semiannual reports from the time of ;tartup through 1977. F?r
1977 through 1979, monthly operating reports were used because the’utilities

were no longer required to file annuals. The review of power reductions

. involved primarily the annuals, semiannuals, and monthly reports.







2.3 Reportable E%ents

The NSIC computer file of LERs was the primary source of information
in reviewing the re%ortable events. The material on the NSIC computer file
consists ;f the appfopriate bibliographic material, title, 100-word abstract,
and keywords. When it was necessary to obtain additional information on -the
event, the original LER (or equivalegt) was consu}ted by (1) examining those
full-size copies on file at NSIC (for the years 1976 through 1979); (2) the
microfiche fiie of docket material at NSIC; or (3) the appr;priate operating

report (semiannual, annual; or monthly report).'

2.4 Environmental Events and Radioactivity Releases

+ Events of environmentai importance were obtained as a result of con-
ducting the overall review of the plant's operating history, and the sources
of info*mation involve all types of documents listed thus far.

The data for radioactivity releases were compiled primarily from the
report Radioactive Materials :ReZeased from Nuclear Power Plants — Annual Report
1977, NUREG-0521. This report presents year-by-year comparisons for plants
in a number of different categories (solid, gas, liquid, noble gas, tritium,
etc.). The data for 1978 was taken from the report Radioactive Materials
Released from Nuclear Power Plants - Annual Report 1978, NUREG/CR-1497,

which was published in March 1981. The data for 1979 was compiled from

z

the annual environmental reports submitted by the licensees.

2.5 Use of Computer Files on RECON and Special Publications

Two computer files on RECON (a2 computer retrieval system containing 35

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

2 T P — W mmmm
- . rm— ey = x an a e -t sinbipp vty - oy







e v o [T - - W P [ T A D ar e m wate  zas s e
.

2-3 L

addition to those.indicated thus far. Printouts were obtained from the files

 for Gimna to provide coverage on other types of “docket material"

besides reportable events where the licensee may have been in correspondence

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

event. Licensees are often requested to submit additional information ox

perform further analysis. Before the LERs came into existence in the mid-1970's,
it was not unusual for licensees to submit on their own or at NRC (§EC'sf
requést more than one letter transmitting information on a parti;ular event.
Thus these printouts provided addicion;l sources of information on reportable
events,

Several special publications were reviewed to provide details on events
of significance. Events described in the following publications often con- -
tained details, evaluations, or assessments other than those provided in the
reportable event (or shutdown) as a result of further analyses and examination:
1. Reports to Congress on Abnormal Occurrenceé, NUREG-0020 series;
2. "Power Reactor Event Series" (formerly Current Event Series) published

by NRC;
3. '"Operating Experience Section" of the Nuclear Saféty jburnal; and
4, NRC's Office of Inspection and Enforcement's (I&E) publications

a. Operating Experience Bulletins

b. IE Bdlletins

c. IE Circulars

d. IE Information Notices.
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Q 3. CRITERIA AND CATEGORIZATION FOR THE EVALUATIONS
OF TRE OPERATING HISTORY

In reviewing the operaéing history of the plant of interest, the two
areas focu;ed on were forced shutdowns (and power reductions) and reportable
events. Giveﬁ the large number of both shuthowns and reportable events, it
was necessary to develop consistent review procedures that involved screening
and categérizing of both occurrences. Following screening and categorizatiom,
the study then assessed the safety signifiéance of even;s and analyzed'
the categories of events for various trends and recurring problems.

The shutdowns were evaluated againsc‘che design basis events (DBE's)
as set forth in Chap. 15 of the SRP, The DBE's are those postulated distur-
bances in process variables or postulated malfunctions or failures of equip-
ment for which the plants are to be designed to withstand and for which
@ the licensees are expected to analyze and include in safety analysis'reports
(SAR). In the SAR, the effects of anticipated process disturbances and post~
ulated component failures are to be examined to determine their consequences
and to evaluate the cﬁpability built into the plant to control or accomodate
such failures and situatioﬁs (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 that will:

1. Ensure that a sufficiently broad spectrum qé'initiating events has
been considered, -

2. Categorize the initiating events by type and expected frequency of
occurrence so that only the limiting cases in each group need to be quanti-

tatively analyzed, and




3. Permit thé consistent application of specific acceptance criteriau

for each postulated initiating event.
Each postulated initiating event is”to be assigned to one of the following
cécegories:
1. Increase in heat removal by the secondary system (turbine plant),
2. Decrease in heat removal by the secondary system (turbiné plant),
3. Decrease in reactor coolant system flow rate,
. 4. Reactivity and power distribution anomalies,
5. Increase ;n reactor coolant inventory,
6. Decrease in reactor coolant inventory,
7. Radioactive release from a subsystem or componment, Or.

8. Anticipated transients without scram.

Typical initiating events that are representative of those that are to

be considered by the licensee in the SAR are presented in Table 3.1

Those shutdowns identified as DBE 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 nature and type of error or
failure. The NSIC categories for non-DBE shutdowns were examined as part

of a trends analysis.

The reportable events were screened using the criteria presented in,-
Sect. 3.2 (and following) and were categorized according to their significance.
The information collected on the reportable events (as outlined in Tables 1.4
through 1.6) was used to analyze trends for all reportable events — those

identified as significant or non-significant.




1.

2,

3.

4,

Table 3:1 Initiating Event Descriptions for Design
Basis Events as Listed in Standard Review
Plan-Chapter 15 (Revision 3)

1

Increase in Heat Removal by the Secondary System

1.1
1.2
1.3

1.4
1.5

Feedwater system malfunctions that result. in a decrease in feedwater
temperature

Feedwater system malfunctions that result.in an increase in feedwater
flow

Steam pressure regulator malfunction or failure that results in increas-
ing steam f£flow

Inadvertent opening of a steam generator relief or safety valve
Spectrum of steam system piping failures inside and outside of contain-

. ment in a PWR

Decrease in Heat Removal by the Secondary System

2.1

2.7
2.8

Steam pressure regulator malfunction or failure that results in
decreasing steam flow .
Loss of external electric load

" Turbine trip (stop valve closure)

Inadvertent closure of main steam isolation valves

Loss of condenser wvacuum

Coincident loss of onsite and external (offsite) a.c. power to the
station

Loss of normal feedwater flow

Feedwater piping break

Decrease in Reactor Coolant System Flow Rate

3.1
3.2

3.3
3.4

Single and multiple reactor coolant pump trips

BWR recirculation loop controller malfunctions that result in decreas-
ing flow rate

Reactor coolant pump shaft seizure

Reactor coolant pump shaft break

Reactivity and Power Distribution Anomalies

4.1

4.2

4.3

4.4

4.5

Uncontrolled control rod assembly withdrawal from a subcritical or low
power startup condition (assuming the most unfavorable reactivity
conditions of the core and reactor coolant system), including control
rod or temporary control device removal error during refueling
Uncontrolled control rod assembly withdrawal at the particular power
level (assuming the most unfavorable reactivity conditions of the core
and reactor coolant system) that yields the most severe results (lbow
power to full power)

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

Startup of an inactive reactor coolant loop or recirculating loop at
an incorrect temperature o
A malfunction or failure of the flow controller in a BWR loop that
results in an increased reacdtor coolant £flow rate
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Table 3.1 (continued)

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 improper
position

4.8 Spectrum of rod ejection accidents in a PWR

4,9 Spectrum of rod drop accidents in a BWR

Increase in Reactor Coolant Inventory

5.1 Inadvertent operation of ECCS during power operation

5.2 Chemical and volume control system malfunction (or operator error) that
increases reactor coolant inventory

5.3 A number of BWR transients, including items 2.1 through 2.6 and item 1.2

Decrease in Reactor Coolant Inventory

6.1 Inadvertent opening of a pressurizer safety or relief valve in a PWR or
a safety or relief valve in a BWR

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

«3 Steam generator tube failure

4 Spectrum of BWR steam system piping failures outside of containment

5 Loss-of-coolant accidents resulting from the spectrum of postulated
piping breaks within the reactor coolant pressure boundary, including
steam line breaks inside of containment in a BWR

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

Radioactive Release from a Subsystem or Component

1 Radioactive gas waste system leak or failure

2 Radioactive liquid waste system leak or failure

3 Postulated radiocactive releases due to liquid tank failures

4 Design basis fuel handling accidents in the containment and spent fuel
storage buildings

5 Spent fuel cask drop accidents

~

Anticipated Transients Without Scram

Inadvertent control rod withdrawal

Loss of feedwater

Loss of a.c. power

Loss of electrical load

Loss of condenser vacuum

Turbine trip

Closure of main steam line isolation valves

0 00 00 00 00 0
.
Nooun WL

. o

0 e



The review%%pproach'witﬁ respect to operational'events (forced shut- .

"&Bwns and’reportablz'océuirences);consistea primarily of a three-step process:
1) ‘compile information on the events, 2) screen the events for significance
dsing selected criteria and guidelines, and-3)'evaluatehthe'significance and

importance of the Bvents from a safety standpoint. The evaluations were

to determine those areas where safety problems existed in terms of systems,

rm - -

equipment, procedures, and human error.

The reviewers worked semiindependently (brief exchanges of ideas and

information) and then were brought together periodically for discussion and

- -
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final resolution as to how events were to be _categorized and how the criteria

- - P kS .-

were to be used consistently.

3 l Significant Shutdowns and Power Reductions

For the purpose of compiling information and for evaluation, the power

- ” -

reductions were treated in the same manner as the forced shutdowns.

3.1.1 Criteria for significant shutdowns and power reductiomns

As indicated previously, the occurrences identified as design basis
events were used as criteria to categorize and note significant shutdowns.

These events are listed in Table 3.1 as they are found in SRP Chap. 15.

3:1.2 Use of criteria for determining significant shutdowms and power
reductions

The generic DBE initiating event types, €.8., "{ncrease in heat removal
by the secondary system" or '"decrease in reactor coolant system,ﬁ were used
as primary flags for. reviewing the forced shutdowns (and power reductions).
Once the generic type of event was identified, the particular initiating
e;ent was determined from the details associated with the shutdown. nFor

example, if the reactor shuts down because of an increase in heat removal






due to a feedwater regulator valve failing open, the shutdown is a DBE generic

type 1 event. Specifi;ally, based upon the initiating event (valve failed
spen), it is a 1.2 DBE - feedwatér system malfunction that results in an
increase in feedwater flow. Some shutdowns were readily identifiaélé as
specific DBE's, such as tripping“of a main coolant pump - a 3.1 DBE.
Once categorized as a DBE, the shutdown was considered significant regardless
of the resulting effect on the plant (because a design basis event had
been initiated).

‘ Loss of flow from one feedwater loop was considered sufficient to
qualify as a 2.7 DBE - loss of normal feedwater‘fldw. The closure of a
main steam isolation valve in one loop was considered sufficient to qualify

as a 2.4 DBE - inadvertent closures of main steam 4solation valves.

3.1.3 Non-DBE shutdown and power reduction categorization

Those non-DBE shutdowns were assigned NSIC categories (Tablé 3.2)
to provide more information on the failure or error associated with khe shut-
down. With these categories, more specific types of errors and failures
could be examined through tabular summaries to focus the reviewer's attention
on-problem areas (safety-related‘or not) that were not revealed by the DBE
categories.

The causes for non-DBE shutdowns taken from the Gray Book (listed in

Table 1.1) are limited and very general, while NSIC cause categories
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1. b E&ﬁlpﬁent Failure

2.0

3.0

4.0

5.0

6.0

wwwww

LN 1.1

N 1.2

]
:

Non-DBE Reductiohs in Coolant Inveﬁéory (Leaks)

N 3.1
N 3.2

. -
- . LAY =

Table 3.2 NSIC Event Categories for
, Non~DBE Shutdowns

Failure on demand under operating conditions -

N 1.1.1 Design Error o )
Fabrication Erxor e T oo e

* Installation Error

End of design life/inherent failure/random failure

* . *
*« o o

on demand under test conditions

Design Error __ Y

Fabrication Error

Installation Error

End of design life/inherent “failure/random failure

)
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entation and Control Ancmalies r ... .. - ...
Hardware failure

Power supply problem - ; .. - T
Setpoint Drift . -

Spuriocus signal

Design inadequacy (system required to function outside .
design specifications) - e am ea . » il

N k. » .-

In primary system
In secondary system and auxiliaries

Fuel/Cladding Failure (densification, swelling, failed fuel elements
as indicated by elevated coolant activity)

Maintenance Error

N 5.1
N 5.2

Failure to repair component/equipment/system
Calibration error

Operator Error

N 6.1

N 6'2

N 6.3

Incorrect action (based upon correct understanding om the
part of the operator and proper procedures, the operator
turned the wrong switch or valve = incorrect action)

Action on misunderstanding (based upon proper procedures and
improper understanding or misinterpretation on the part of -
the operator of what is to be done + incorrect action)
Inadvertent action (purpose and action not related, e.g.,
bumping against a switch or instrument cabinet)
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Procedﬁral/Administrative Error (Incorrect operating or testing procedures.
Incorrect analysis of an 9vent-failure to consider certain conditions in
analysis)

Regulatory Restriction

N 8.1 Notice of generic event
N 8.2 Notice of violation

N 8.3 Backfit/Reanalysis

External Events
N 9.1 Human-induced (sabotage,-plane crashes into transformer)

. N 9.2 Environment Induced (tornmado, severe weather, floods, earthquake)

Environmental Operating Constraint as Set Forth in Tech Specs
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are more spécific. Thus, as an example,-the number of Gray Book causes -noted

as eqnipment"feiinie eﬁould:naé be expected to equél those identified as-

equipment fallures with the NSIC categories. Other NSIC categories, such- as

component failure, could’ be classified as‘an equipment failure if the. only

available designations for cause were those listed in the Gray Book,

. - - .
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. 3.2 Significant Reportable Events

3:2.1 Criteria for significant reportable events

Two groups of criteria werxe used in determining eignificant regortable

events. The first:set-of cxiteria (Table. 3. 3) indicates those events chat

. e

“are definitély-significant in terms of safety and are termeq eignigicanc.

Those criteria in’'Table 3:4 indicate events that may be of potent?al con-~

cern. These events,.which_mignt require additional information or eveluation

to determine their full implication, were noted as conditionally significant.

3.2.2 Use of criteria for determining significant reportable events

The reportable events were all reviewed applying the two sets 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 upen (1) engineering judgment; (2) the systems,

equipment, or components involved; or (3) whether the safety of the plant

was compromised. The £final evaluation for significance considered whether

a DBE was initiated or whether a safety function was compromised such

that the system could net mitigate the propagation of events for which it

was designed. Thus, the number of events categorized finally as significant

was reduced considerably by these steps in the review process.

.
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0 Table 3.3 REPORTABLE EVENT CRITERIA — SIGNIFICANT ‘
. :i
SIGNIFICANCE . I
CATEGORY ' EVENT DESCRIPTION |
S1 Two or more failures occur in redundant systems
: during the same event. '
s2 Two or more failures due to a common cause occux
during the same event.
s3 Three or more failures occur during the same event.
sS4 Component failures occur that would have easily
escaped detection by testing or examination.
S5 An event proceeds in a way significantly different

from what would be expected.

S6 An event or operating condition occurs that is not
enveloped by the plant design bases.

S7 An event occurs which could have been a greater
_ threat to plant safety with different plant condi--
tions, the advent of another credible occurrence,
or a different progression of occurrences.

0 ' S8 Administrative, procedural or operational errors
are committed that resulted from a fundamental _ R
-~ " mnisunderstanding of plant performance or safety
L requirements. )
S9 Other (exp;gin).
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Table 3.4 REfORIABLE EVENT CRITERIA — CONDITIONALLY SIGNIFICANT
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" EVENT- DESCRIPTION o
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c2 _ Two apparently unrelated failures occur during -
the same event.

--A single failure occurs in' a non-redundant system.. -

- a - . - - =

..A.problem results in an. off-site-radiacion release —m---—-
or personnel exposure,

C3. . e —e-.

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

cs

A problem results in a long outdge or major equip-
ment damage.

c6 An ESTF actuation occurs during an event.

c7 . A particular occurrence is recognized as having a
significant recurrence rate.

C8 Other.

i e -
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Those events involving radioactivity releases were automatically cate- ’ :
gorized as a conditionally significant 3 event and held for discussion

" in the - respective "environmental and release' sections of the report.

3.2.3 Non-significant reportable events

‘Those reportable events not identified as significant or conditionally
significant were categorized as non-significant (with an "N" in the signi-
ficance column in the coding sheets in the appendices). These e;ents
and the e;ents rejected during~ché additional re&iew step as noted abo&e
were further reviewgd by compiling a tabular summary of chewsystems (Table
1.4) to detect trends and recﬁrring‘problems. The systems selected yield
meaninéful information concerning the system's ability to hitigate ;ccident

sequences or mitigate the effects of such accident sequences.






* - 4. OPERATING EXPERIENCE REVIEW OF GINNA

“ 4.1 Simmary of Operational Events of Safety Importance"

oy

The operational historx~of Ginna has been reviewed to indicate those

i
\ - - *

* areas of plant operation that compromised plant safety. The review included .

a, detailed examination of plant shutdowns, power reductions, reportable

o e -

events, and events of special environmental importance. The criteria used
to show degradations in plant safety were (1) events that initiated a DBE
and (2) events that compromised safety functions designed to mitigate the

propagation of the initiating'events.

-
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Shutdowns and power reductions indicated the number and types of DBEs

V-

entered. The reportable events and special environmental events indicated

the number of times each engineered safety function was .compromised. The

results of the anmalyses- identified 23 DBE's entered. -Additionally, two
events were identified wheré loss of safety system function occurred in

some engineered safety features.






4,2 Genéral Plant Description

R.. E. Ginna Nuclear Station is a Westinghouse pressurized wate;nrehctor
(PWR) of 470-MWe net mé;imum dependéble capacity, owned by Rochester Gas &
.Elegtric Corporation (RGE) and located‘in Ontafio, New York. The Architect}
Engineer was Gilbert Associates, and the construcéor was Bechtel. The con-
denéér cooling method is once—throuép;'and Lake Oﬁtario 1s the condenser
cooling water source. The Plant is subject to 1icense DPR~18, iésued September
12, 1969,'pursuant to Docket Number 50-244. The date of initial reactor

"

criticality was November 9, 1969, and commercial generation of power began
July 1, 19870.
The nearest city is Rochester, New York, 17 miles away. The population

within 30 miles is 840,00Q and Qithig 50 miles, 1,200,0Q0. d
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'4m3‘lAwailabili;£fand Cagacifi Factors

w

Table 4.1 contains Ginna's availability and capacity factors. The rated
et ﬁower was boosted from 420 to 470 MWe on March 3, 1972, to gpie fully utilize
the installed generatiﬁg capacity. From mid 1972 untild Qid 1973 there was a
regulatory limit of 1266 MWt (83%Z of design value of 1520 MWt). The reacto£
availability from 1970 through 1979 stayed above 70% except for 2 years, 1974
and 1976, when major outages were necessary for repairs (see Sect. 4.4).

The ten full years of operation, 1970 through 1979, averaged 78.1%Z reactor
availability and 74.67% plant ayailability. Capacity factors were not avail-
able prior to 1975. The MDC and DER capacity factors from 1975 through 1979

averaged 69.5 and 68.5%,, respectively.

' . .
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Table 4.1 Availabi

. -,

-

-

lity and Capacity Factors for Gimna -

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
Reactor Availabflity 69.3. 72.9  77.6 72.0 95.3 63.9 8L.5 69.0 87.0 86.9 74.8
Unit Availability 3.3 69.4 75.9 69.2 95.0 62.4 76.7 58.2 - 85.5 80.6 72.8
Unit Capacity @mC)* ¥' ¥ N  ND WD ND  73.9 49.9 73.6 78.2 7L.9
Unit Capacity (DER)T "~ ND =~ ND ND - "ND ND  ND 73.9 47.9 70.6 "78.2 71.9

"*ND = No Data

) #DER % Des:i:gn Electrical Rating

E \
a

Y
MDC = Maximum Dependable Capacity ..
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4.4’ Review of Reactor Shutdowns and Power Reductions

Il

Table A.l provides a comprehensive summary of information concerning

shutdowvns and power reductions at Ginna. Some information is still missing

(denoted by blanks), however, and some was assumed (denoted by "A/"). More

complete information was provided when events generated reports; in such

instances, more déﬁailed descriptions are in Sect. 4.5.

‘Tables 4.2 and 4.3 of forced shutdowns and power reductions
summarize Table A.l. Causes of forced shutdowné, item I.3 in Table 4.2 and -
item I.2 in Table 4.3, are dominated at Ginna by equipment failures. Shut=-
downs repérced t; be causeéd by operator errors amount to only 107 of the
total, and no power reductions are attributed to operator error. More than
one system is ofgen involved in a shutdown or power: reduction and in some
cases the cause of the shutdown is not ascertainable. Therefore, the totals
for cause, shutdown method, and system in Tables 4.% and 4.3 are not compar-

able.
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. Table 4.2 Forced Shutdown Susmary ‘for Ginna

%

o

< @

cluded in Totals of Part 1)

.1969 1970 197 1972 1973 1974 1975 1976 1977 1978 1979 Total
P . :
I. Forced Shutdowns - N . -
, 1. Total Humber 1n 27 14 2 . s {7 9 ., 13 14 6. 4. 3. 118 .
. 2. Total hours down 79.4 ° 1435 169 86.8 434 3291 392 2026 380 " 281 1107.5  9681.7
! 3. Cause* . . ’ . . L)
A. Equipment Failure ' 6.(70.7) 17(613.7) 9(121.4) 10(62.5) 4(292) 7(3000) 11(336) 12(1486) 6(380) 3(249) 1(416) 86(7029,3)
B. HMaintenance or - 6(820.7) 1(17.3) 1(24) - 2(291) 1(44) 3(540) - - 1(.5) - 15(17317.5)
. Testing . - N v ! %
D. Regulatory Restric- =° - - - - - - - -* - 1(691) 1(691)
- tion . . H s
. - E. Operator Trafaing/ '~ - - - - 7 - - - -* - - - S
License Exam - L
L F. Adainistracive - - - - . - - i - -, - 1(32) -1 1(32)"
- G. Operational Error 5(8.7) 4(1.0) 2(1.8) 1(.3) - - - - . - - e = 12(11,8)
- H. Other - - - - - 1(142) - 1(12) - - -, - 2(154)
. 4. Shutdown Method
j- 1. Hanual 2 10 - 4 2 5 B 10 6 2 2 50
. 2. Manual Scranm 1 - 4 4 - . - 1 2 - - - 12
: 3. Automatic Scranm 8 15 9 4 3 4 5 2 - 2 1 53
o 4. Continuation - - - - - - - 1 - - - 1
" I1, Total number of SRP Related . )
2 Shutdowns {These are in-~ - ) 6 1, 1 - 5 b 3 1 - 23 . .

-

4 i,

- Ter - wm —

ax

lkliumbcl: of hours assocfated with cause of shutdown is {n parenthescs.
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Table 4.2

1
L3
5

{continued) Forced Shutdown Summary For Ginna

- 1969

1970

1971

1972

1973

1974°

1975

1976

1977

1978

1979 Total

111,

System Involved

1.
2.
3.
4.
S.
6.
7.
8.
9.
10.
11.
12,
13.
14.
15.
16.
17.
18.
19.

Reactivity Control Systems

Coolant Recirculation Systems and Controls (CB)
Hain Stean Isolation Systems & Controls (CD)
Reasldual Heat Removal Systems & Coatrols (CF)
ECCS & Controla (SF)

Reactor Trip Systems (IA)

Enginecred Safcty Feature Instrument Systems (IB)
Safety~-Related Display Instrumentatlon (ID)

Other Instrument Systems Required for Safety (IE)
Offsite Power Systems and Controla (EA)

AC Onsite Power Systems & Contvola (EB)

DC Onsite Power Systems & Controls (EC)
Composite AC & DC Systems (ED)

CVCS & Liquid Polson Systems & Controls (PC)
Turbine Cenerators & Controls (ilA)

Hailn Steam Supply System & Controls -(liB)

Main Condenser Systems & Controls (HC)
Circulating Hater Systems & Controls (11G)
Condensate and Feedwater Systems & Controls (HH)
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Table 4.3 Power Reduction Summary for Ginna

) . W . P . . : N

1969 1970 1971 1972° 1973 1974 1975 - 1976 1977 1978 '1979 _ Tatal

e s

53 4=

™

G ¥
- .

I. Power Reductions ) . .
1. Total nusber . - 1 - - 5 5 7 11 . 3 4 7 43 .
2, Cause . ’ ! "
A. Equipment Failure | - - - - - 1 2 8 3 4 s 23 - ]
B. Maintenance or Teating 1, - . - 5 4 4 3 - e 1 18 ¢
D. Regulatory Restriction - - - .- - - - -, - Ve e - - -
E. Operator Training/License Exanm - - I - - . - - - - 71 1
F. Operational Errxor . - - .- - = - e - - § - - -
G. Other - - e e Ty + 1 - ) = = 1~
3. Syatem Involved ) . ) ' ', ' L i o ' L . i
. . . : h .
1. Reactivity Control System (RB) - - - - - - - tz s 1
2. Other Coolant- Subsystems & Their Controls (CJ3) - - - . - - . v - - - - 1 1
3. Emergency Core Cooling Systems & Controls (SF) - - " M ‘1 - -t - - - 1
4. Offsite Power Systems & Controls (EA) p - - e - - - v - - - - 1
S. AC Onsite Power Systema & Controls (EB) - - N N - - 1. - - 1 2
6. Alr Cond., Neating, Cooling, & Ventilation (AA) - - - ‘- - - .1 - - - - 1
7. Turbine-Generators & Controls (UA) . -, 1, - - 1, - 1 "1 - "1 - . 5 H
8. Main Stecan Supply System & Controls (lIB) - - = e - - - - - - 3 )
9. Main Condenser Systems & Controls (IIC) - - T - e 3 . - - - L 3 ~ .
10. Condensate and FW Systems & Controls (Hll) - - i I 4 1 v 4 9 : 3 3 1 25 o
) LXK s - . (3 N
oo
. y 3 ;
. . . ;
[ 1 . ' -'
’ j . . - ll L} v : . ’
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4.4.1 DBE Initiating Events

Of the 118 total forced shutdowns and power reductions accumulated at
Ginna, 23 fell into DBE initiating event categories as shown in Table 4.4.
None of these events initiated any sequence that led to any significant
economic loss or safety hazard to the plant or the enviroms.

The categorized events were déminated by control rod malfunctions, steam
generator tube leaks, and spurious closures of the main steam isolation vaives
(M?IVS). ‘Seven of the eight control rod malfunctions generated individuai
reports (the exception is the first ome, July 5, 1971), as did all five steam
generator tube failure; and one MSIV spurious closure (June 23, 1975).- Contrqi
rod failures and steam generator tube failures are chorqughlyfdiscussed as
recurring reportable eyents in Sect. 4.5.2.

The only turbine trip that causea shutdown occurred on Januaf§ 27,'1970
because of "the loss of the electro-hydraulié (EH) go;;rnor pump pressure."®
The only loss-of-offsite—~power event occurred on October 21, 1973, and is

described in detail in Sect. 4.5.1.

n

All three loss-of-normal-feedwater events occurred within 2 months of
each other on July 11 and 13 and September 5, 1971. The two in July most
likely are related (instrument bus #1 inverter failures), but not enough
information is give# in the semiénnual report to be conclusive. The
September event occurred when the containment ventilation was reset causing

the feedwatexr valves to close by mistake.?
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‘Table 4.4 - DBE Initiating Events at .Girda

e
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Description

DBE Category 1969

1970

1971

1972

1973. 1974

1979

. Total

1977, 1978

.
B N

:Loss of Offsite Power D2.2 - - - adRE - - - o =t - -
Turbine Trip D2.3 - 1 - e en = =P ’é -y - -
. ) ’ - . o . . LI e
Spurious Closure of ’ D2.4 - - 2 N T T S - -
Main Steam Isolation Valves o . ’ v A ﬁ
a t . . | . -
Loss of Normal Feedwater D2.7 - - 3 = - - - = 4 =n - - 3
Flow ' T ' : ;'; I g",. |“:-
iControl Rod Malfunction . D4.3 - - 1 - - - 1 . 4 T2y - - “
:Steam Generator Tube Failure D6.3 - - - - - 2 . L L1 1 -
(R . N =4 v (Y]
B 7 . . . .= N ) : - r“ =
, . Total 0 ‘1 6 .« 1 L 1. 0 5 55 i3, 1 0 23
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Note that the trend of total number of DBEs per year bears no

correlation with other tremds, such as plant performance as measured by E

total number of shutdowns per year or total downtime per year.

4.4,2 Trends and safety implications of shutdowns and power reductions

.Ové¥ the more than 10 years of operation at Ginna, forced downtime
averaged nearly 40 d/year. Annual downtime was dominated byﬂsingle,.large
events-sugh as the 114-d shutdown in 1974 to overhaul the #2ilow—pressure
turbine. Total annual hours of forced down~time followed no tremd. Years
1970, 1974, 1976, and 1979 each recorded more than 1100 h forced out of
service; the other 6 years each recorded less than 450 h forceé out of
servicé. ‘ m

Four out of every five forced shutdowns yeré caused by equipment. failures.

- — w
- s - B
- e

Operatof errors thét were reported'to havéfcaﬁééd shutdovms fell from five
in the 2 months in 1969 and four in the Eirst full year of operation (1970)
to one in 1972 and nomne thereafter. Some fine tuning of the feedwater
system and its controlg made it easier to operate aftex’ 1970,.2 year in-
which all four operator-error shutdowns were because of feedwater regulatio;
problems. Today, the general availability an& use of simulators helps
alleviate this problem. '

All of the 118 forced shutdowns that did not fall into:DBE categories were
put in NSIC categories * (see Sect. 3.l.li In NSIC event categories, leaks

curtailed operations most often, with 31 shutdowns caused by leaks in the

secondary system and 14 caused by leaks in thg primary system. Thirty eight

x

*Except eight forced shutdowns [12/6/69, 12/14/69, 12/15/69, 12/30/69 (2),
1/3/70, 1/4/72, and 7/28/72] that were not documented sufficiently to enable
categorization. .
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equipment -failures. in normal operation (equipment other than instruments -
and .controls) forced. shutdowns or power reductions.. The third major type

o§,NSIC event was instrumentation and control anomalies, with 31 leading

" - ' .

to shutdowns or forced reductions._ No fuel/cladding failures required

-~ . s o 4 -

shutdowns or foxced reductions,_and no_ environmental operating constraints

- -.-_ - Tew wmetr 3 e e e % 4ea e

curtailed operations either. Nine events had an undetermined category.

‘-_‘- -

Causes of the forced reductions in reactor power were evenly split .

---'c--a % - '-u - s —.. se'e l_l-

between equipment failures and maintenance or testing restrictions. Forced

- = . wevs = - . e m

reductions in power were reported only once at Ginna before the fourth year

e e
——e wmas'a ce maws -

of gperation. After 1973 began, however, forced reductions were reported

|
nearly five times per, year. They usually lasted only a few hours, and

- - b . see o . -

Tad -—. .u--..- - - . - .

@ seldom was power reduced more than SQZ. Power reductions under 30/. were
included only if the associated failure had safety significance.
A discussion of shutdowns and power reductions for each year 1969

through 1979 follows.

1969

The Ginna PWR went critical at 0530 on November 9,.1969, and the genera-
tor.was first synchronized on December 2. Low-power physics testing in
December showed excellent agreement between etperimental and predicted values ’

(Ref 8, p. 2)

Operator errors dominated the causes for forced outages, inducing 5 of

the 11 recorded incidents (Table A.1.1). The steam and power system was

*

involved nine times.







"

Two shgtdowns were caused by Technical Specification restrictions:

On December 16, safeguard valve 850B on the RﬁR pump suction line from the
co;tainment sump failéd to open during a test. Both di§c§ of this double-
7disk valve were bowed from interna% pressure. When the RHR system is put

in service, the water bet&een the disks is heated to about 285°F, creating

a large internal pressure. (The valve'is tésted for 750 psig in this space.)
The recommendation was made that any double-disc valves ghat are closed
during RHR operation be tested im;ediately after shutting down the syst;m.1°

The other shutdown caused by a Technical Specification resﬁriction
occurred when the di;charge valve on the 1B motor-driven auxiliary.féedwater .
pump (AFWP) was "found to be inoperable" (Ref. 8, p. 17). Né cause has been
documented.

During the automatic scram on.December 3, ome ;hutdown rod (E-11) failed
to drop. Exercise of the shutdown bank freed the rod. This situation did
not occur again and is not considered safety significant.

Two, recurring problems first surfaced during this report pefiod. @
condenser hotwell problem was investigated on December 14, but no results were
reported (Ref. 8, p. 17). Feedwater control problems caused eight forced shut-
dowvns in the first 7 months of Ginna's oéeration. The first four shutdowns
;eéause of feéedwater control préﬁlems occurred in this report period. Om
December 3, th;ee shutdowné resulted from operxator errorq;in aligning feed-
water valves. Tﬂe shutdown on Decemb;r 30 bccurred in switching to the
auxiliary feedwater. After June, 1970, manual control of the feedwater £low

caused no proBlems; some fine tuning of the feedwater control system made it

easier to operate.

»
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1970

In 1970, the reactor and control system proved its capacity to operate
under the most seyere transient conditions: four automatic scrams from 100%
power (420 MWe) occurred, a;d the plént responded as designed each time.

<This year had 27 forced shutdowns (plus 1 power reduction), the most in
the 10 years of operations at Ginna (Table 4.2). The shutdowns are attributed
partly to the operator's lack of familiarity wi;h the new plant; ten of the
27 forced' shutdowns were caused by maintenance, testing, and operator errors.
Only 12 of these errors occurred over the following 9-year period (1971 through'
1979). The remaining 17 shutdowns were caused by failures of new equipment. ]

Two lengthy shutdowns accounted for 807 of the forced downtime this year.
On May 4, the unit went down for 34 d to repair the #2 low~pressure turbine .
blades (Table A.1.2), On September 36, the unit went down for 14 d to repair,
among other things, a leak in a reactor coolant tempeéature detector.

One incident at the beginning of 1970, only 2 months after the initial
criticality, exemplified the problems in maintenance and testing that plagued
Ginna in its early yeaxrs. Following a spurious safety injection signal.on
January 3, one train of the high-pressure coolant injection system did not
operate. After dirty contacts on a relay were found and cleaned, a test '
sfgnal activated the.train. Ho&éver, at this point, motor operator valve
(MOV)-878B failed closed, thereby stopping the SI flow from entering the
cold leg. After adjusting the valve's arms and. contacts, operators stroked
it successfully seven times. '* .

The control rod step counters malfunctioned on January 17, requiring a

manual shutdown. The ability to safely shut down the reactor was not compromised.



ar

The first of six MSIV failures over the 10 years of operation at Ginna

occurred duriné the low-pressure turbine failure om May 14, when MSIV;lB did
" not close on a manual signal from the control room. None of these f;ilures
compromised the saféty of the plant,

A recurring*problem with the packing of the pressurizer spray valves
first surfaced on May 2, at which time the reactor was shut down to repack
these valves. On July 5, packing was added tc pressurizer control vélﬁé
(PCV)-4314A, but design capability of these valves was never compromised.

. The first of many shutdowns to repair leaking pressurizer relief valves

was required on July 12; others followed on November 15 and December 12.
These leaks never jeopardized the safe opération of Ginna.l? \

Another problem recurring over the life of the plant first occurred on
January: 27 when the‘EH turbine governor lost pressure, causing the-turbine
'to trip (tﬁis was an DBE Category 2.3 initiating event). The manual feed-
water control was too slow in responding to the consequent steam genmerator
level transient, and the reactor scrammed on lo-lo steam generator level and
was down for 25 min (Ref. 8, p. 18). On June 19, a manual turbine trip to
repair the governor caused an unintentional reactor trip. During the September
6 shutdown, unspecified repairs on the EH governmor control system were made. '
None of the 12 EH governor-relatéﬂ shutdowns over the life of Ginna compromised
the safe operation of the piant.

Feedwater manual control problems a;a leaking condenser tubes continued

to plague Ginna in 1970. Brief shutdowns caused by manual feedwater comtrol

errors occurred on Januafy 27 (discussed previously) and 28, March 30, and
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June 19. Condenser tubes were plugged dur;ng two shutdowns in December, at

which time other necessary maintenance was concurrently accomplished. .

The number of forced outages dropped to 14 in 1971 (Table A.l.3), with
no réported power reductions. The unit was generally‘base ioaded at fuil
load during this period, as it was through;ut the following years. Total
forceq downtime was only 169 h, second lowééé in Ginna's history. On: February
3 apd November 12, the previoﬁsly mentioned recurring problem.with the pa;king
in the pressurizer §pra? valves ocgp:red causing forced outages for repairs
of 27.2 h total duration. The series of failur;s lead;ng to 2 shutdown on
June 30 is descrifed in de;ail in Secg. 4.,5.2. On July 11, the inverter om
the 125-V dc comnnection to instrument bus #1 led .to an automatic scram. This
problem surfaced four more times in the period 1974-thfough 1976.

During the refueling outage commeﬁced February 27, all fuel assemblies
were tested using the wet—dr§ sippi;g technique. Defective fuel was found

in region 3.

172 -
The Atomic Energy Commission (AEC) granted permission to incréase power
from 1300 to 1520 MWt oé March 1. The 1520-MWt level was reached om April 12..
This year saw- the least forced downtime in Ginna's history: 12 forced '
shutdowns for 87 h total (Table A.1l.4). The EH turbine governor system
caused shutdowns again on February 24 and March 8. Shutdowns accounting
for 287 of this year's total downtime were necessary on March 20 and September

S5 to repair packing on pressurizerespray valves. Malfunctions in the drive

T e — € - e ams b - o
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aﬁd~16gic supply %owef for the control rods'éguéed shutdowns on Juqe 23
and July 27, respectively. A leak in the}block valve downst;eam of the
power-operated relief valve necessiféted a shutdowﬁ‘on December 14, 1972.
During';he refuéling outage commenced April 14,”inspections found |
defective fuel: some rods were bowed, some were collapsed and séme léakiﬁg.
Sixty-one hew fuel assémblies replaced all of region 3, part of region 2,
and 3 ‘assemblies in région 1. ﬁ.
On June 24 the turbinme generator returned to service using an interﬁh
set of conditions. The maximum nuclear power was not to exceed 126§ MWE

(83% of rated power). Otherx conditionsmreqdired various tests to be performqﬁ‘

at various power levels.

«

1973 S ) ,

Only five forced shutdowns océurred in 1973. Five power reductions also
occurred, all for required maintenance (Table A.1l.5).

A new problem surfaced on June 9 when the bearing shoes on the 1A main
fe;dwater pump needed to be replaced. Power reductions were also necessary
on August 19 and September 10 to repair the B main feedwater pump.

Tubes in the main condenser leaked again and caused a shutdown for repairs
on January 12 and a 387% power reduction on March 9. ‘

Further repairgion the turbine EH control system necessitated a 50% power
reduction in November.

Two lengthy shutdowms occurred this year. On July 22, an 8.5-d shut-
down began to repair a discomnected flow transmitter on the B auxiliary feed-

water pump control valve. The disconnection occurred during the only water-

hammer event in Ginna's history severe enough to cause a shutdown.li"In

, o
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October, Ginna experienced its, sole loss-of-offsite-power event, described in

 detail in Sect. 4.5.1.- Ginna was restarted 6 d later.

This year Ginna suffered the most, forced downtime in its histo;y. of
;peztétal 3291 h out of service, 83% were caused by_a blade Eailureiin.the,same
low-pressgre.turbiné that caused a 5-week shutdown in May and June 1970. The
maintenance overhaul began January 1 and ended April éS (Table A.1.)6). Refqel—
ing was cqmpleted during this outagé. - -, .

Instrument bus inverters failed twice, on April 27 and July 26, both
causing a low steam generator level and low feedwater flow. The same event
happened in Juiy 1971, - ‘ .

A repalr was attempte& on June 29 to sfop a leak on a charging pump
filter vent line. After the 43-h repair, the reacto; was restarted. It was
shut down 14 h later, and the repair job was redone correctly. .

The 1A main feedwater pu;p impeller failed on May 20, fbrcing a power
reduction. This was'the fifth power reduction or shutdown caused by mechanical
failure of a main feedwater pump.

On November 2, the reactor was manually shut down to begin an inspection
of chﬁ steam generator tubing. This inspection, lasting more than 1l d, was
the first of seven outages forced by steam generator tube degradations or
inspections. RG&E's practice throughout the life of Ginna has been to plug
leaks in the steam generators and condenser as soon as they are observed as

opposed to continuing operation with leakage. Though there had been no

leakage at this time, two tubes were plugged.
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The recurring problem;with the condenser tubes forced three power
reductions of 527 in December. Freon checks of the 1B condenser tubes were
made. Since changing the secondary chemistry from phosphate to all volatile

treatment (AVT) during the last shutdown for steam generator tube inspection,

condenser tube integrity problems have caused more frequent shutdowns. Whereas

in the five years of operation previous to November 1974 in which Ginna has

been shutdown five times for condenser tube inspections, plugging, and repairs,

future years saw an average of three shutdowns per year because of condenser

tube problems. However, no technical evidence has been documented to

demonstrate this link.

1975

Condenser :ube leaks continued to plague Ginna in 1975 (Table AL.7).

- o 2w

" Power. reductions were necessary on July 30 and December 21 and 23 to do freon

checks for leaks, 9n December 23, one leak was found in the B condenser.
Another familiar problem caused three shutdowns in May 1975. The ER
turbine control system malfunctioned and forced two shutdowne in May. The
reactor was taken down to repair the control system on May 31. Two more
shutdowns were to occur because of this system in 1976.
The unit was at 95% power on Ju;e 17 when a reactor trip was caused by '

the loss of the 1A inverter and the corresponding loss of the 1A instrument

bus: The inverter failed when the pulse drive printed circuit card failed.

1976

An unusually difficult year for Ginma was 1976. , Twenty-six forced
outages and power reductions were recorded, only two less than during
1970, the first full year of operation. Equipment failures accounted for 20

I3
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of these events. A total of 2026 h forced out of service this year was

' second only to 1974, when 2737 h were needed for one job aloue‘—-the mainten-
ance overhaul of the #2 low-pressure turbine; 367 of.the downtime in 1976

was attributed to hlade failures on the same turbine [January 29, July 29,
and August 7 (Table A.l 8)] ) lnother 1arge contributor was steam generator
tubhe leaks, accounting for 30% of the forced downtime this year (continued

.
- o

from the December 30 1975 outage and on April 24)
Three shutdowns were.caused by EHR turbine control problems. On-April
18 water leakKing into the oil from the’oil cooler- forced two shutdowns. On

a

May 22 another fluid 1eak in the system forced another~shutdown.

B GmumE  EemE MM G 6% SR RY e M EmmA . i EmEiePeen ca oom 8- wam

Other recurring problems affecting Ginna in 1976 were an instrument
bus inverter failure on June 3 and a main feedwater pu?p impeller failure
on September 10.° A 467 power reduction for 1 week ;aq necessary to- repair
the main feedwater pump.

A total of ten condenser tubes were plugged during four forced outages. .
Erosion from the bottom side of the tubes was caused by steam ﬁupingemeut

from the steam dump lines located below the affected tubes (September 25

and December 11, 14, and 17).

1977
This year was the fixrst of three successive years of few forced shutdowns
and power reductions and high unit ayailability. Only six forced shutdowns
and three forced power reductions occurred in 1977 (Table A.1l.9).
Condenser tube leaks forced two 507% power reductions — one in January
rand one in March. The recurring proulem with steam generator tube leaks

forced an 8-d shutdown beginning July 5 for inspections and repairs.

’
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A new problem surfaced in 1977. Shaft seals on steam generator snubbers

- were found leaking. Inoperable snubbers forced shutdowns on Aﬁgust 2 and

November 2.

1978

Féur forced. shutdowns and four forced power reductioms occurred in 1978,
?ocaling only 281 h down. A steam generator tube leak on January 25 accounted
for 737 of this downtime (Table A.1.10).

. Other ;ecurring”préblems were condenser tuée leaks (January 1l and 14
and Septemb;r 15) and packing leaks aféund the pressurizer spray and blocki

valves (February 2Q).

Three forced shutdowns and seven forced power éeductions occgrred in
1979. Repairs beginning December 2 on a steam generac;f tube leak accounted
for 38% of the total downtime this year (Tabie A.l.ll);

| A éasket leak around the B steam generator handhole forced brief power
reductions on October 27 ;nd November 10 and.24.

Nearly a month was spent out of service starting July 6 because of an
NRC requireqent to inspgct welds on the feedw;ter nozzles at the steam

* . generators.

No condenser tube leaks caused shutdowns or power reductions in 1979;
this problem may have been a}leviatéd, although 1980 ‘data are necessary for
confirmation. Note that of the 22 shutdowns caused by condenser tube leaks
or degradation, 1f occurred after the switch to all volatile treatmené (AVT)

0 was made on November 2, 1974 % sSimilarly, all shutdowns caused by steam
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“ unb conclusive technical evidence to link these events.
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4

generator tube degradations odcurred after-this switch. However, there is
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- 4,5 Review of Reportable Events

Appendix A.2 is a table of all-reportable events at Ginna. A few pieces
of-information, usually dates, are missing; blanks in Table A.2 indicate this.
Dashes indicate "not applicable.” Oc&asionally reviewers were able to deduce
facés from the sketchy reports; these, assumptions are denoted "A/." When the
reportable event involved a forced shutdown, it is denoted in the "comment"

column by the words 'reactor shutdown.”" These events, then, appear in the

. v
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shutéown Table A.l as well.

Of the 23Dﬁ3-¢elated shutdowns in Table A.l, 14 generated reports and
éhus appear ;n igbléa;:é-zigg:unbé tgg;gj-seve; lnéoived c&ﬁtfgi ;og-ééifﬁnc-
tions, five involved steam generator tube leaks, one loss of offsite power,
and one spurious closure of the MSIYs. These are of varying degrees of
significance, so the ovgrlap-between Tables A.1l and A.2 does not in itself
indicate particularly significant events.

.From the plant startup in November 1969 through 1973, events were simply
reported in letters to the AEC Directorate of Licensing and, for the purposes
of_Table A.2, are numbered chromologically. Starting in 1974 the events were
reported as "Abnormal Occurrences'’ labeled chronologically with an "A0" pre-
fix. In 1975, events were reported as "Unusual Events" (UEs) and "Reportable
Occurrences' (ROs) as well as Abnormal Events. In 1976 and 1977, events

were reported as ROs only. Ginna began reporting events as Licensee Event

Reports in 1978, and the other designations were dropped.
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The reporting pattern over the life of Ginna is shown ig Figure 4.1,
with the trend toward more reported events. The years 1970 through 1973
averaged 10 reported events per year whereas. the years 1974 Fhrough 1979
. averaged over 23 per year. The recurring failures discussed in Sect.
4.5.2.2.1 contribute to this trend. But even if these recurr;ng failures
are subtracted from the total number of reported events, the upward trend
is still marked. (The year 1978 set capacity factor records and, thus, is
below this trend.)

4.5.1 .Significant events at Ginna

As the initial step is identifying significant events among Ginna's
reported events, the reported events were screened by the significance
categories listed in Section 3.2. The events meeting at least one of the

significance criteria in the first step were reviewed relative to either

(1) "the -initiation of a DBE from Ginna's FSAR Chapter l4

e

(listed in Table 4.5), or
“(2) the compromise of a safety function design to mitigate
one or more of the DBEs.
The events identified from this review were termed significant.
Two significant events; summarized %n Table 4.6 resulted from the review
of-Ginna's reportable events.
These events were:
1) loss of offsite power, and

2) MSIVs closure.
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Number of Reported Events at Ginna
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Table 4.5 GINNA FSAR CHAPTER 14 DESIGN BASIS .EVENTS (DBEs)

14.1.1
14.1.2
14.1.3
14.1.4
14.7.5
14.7.6
14.7.7
14.7.8°
14.1.9
14.1.10

*14.1.11
14.1.12
14.2.5
14.2.6
14.3

Uncontrolled RCCA Withdrawal (k < 1).
Uncontrolled RCCA Withdrawal (at power).
Malpositioning of the Part Length Rods.

"RCCA Drop.

CVCS Malfunction.

Loss of Reactor Coolant Flow.

Startup of an Inactive Reactor Coolant Loop.

Loss of External Electrical Load.

Loss of Normal Feedwater. .

Excessive Heat Removal Due to Feedwater Temperature
Decrease.

Excessive Load Increase.

Loss of All AC Power to the Station Auxiliaries.

Steam Pipe Rupture. !

Rupture of CRD Housing (RCCA Ejection). 3 '
Primary System Pipe Ruptuie. .






.
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Table 4.6 SIGNIFICANT EVENTS! FOR GINNA

Number of Significant Events? and

Number of Times Category Assigned Total

Significance . Times o
Category 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 |Assigned®

sl - - .

s2 - 1 -

s3 1 |

S4 )

S5 1 1

§6 -

s7 1 i .1

S8

59 ' ) Total| 4
Total No. of }
Significant 1l 1 2
Events

[

1. See Table 3.3 for significance criteria descriptioms.
2. Blanks indicate O.
3. See text for explanationm.
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The total number of significant events, tallied in the bottom row in Table

4;6, does not equal the total in the far right column because two events,

71-02 and 33—09, required multiple significancé categories.

4.5.1.1 Loss of offsité power leads to excessive cooldown rate. On October

' 21, 1973, the reactor was at 91% power, with one of four 115-kV transmission
circuits out of sexvice because of constructioﬁ. Auxiliary power was provided
. from ;he station switchyard and an external 34.5 kV line. A second 115-kV
"line, saggi;g from the increased load, flashed over to an underbuilt 34.5 kV
line, a;d ?ts circuit opened. The consequent 230-MWe power swing on the
remaining two 115-kV lines éaused them both to trip, resulting in complete
loss of genmerator output ability. The loss of all 115-kV transmission lines
overloaded a supply circuit for the remaining auxdliary power source, causing'

it to trip and resulting in a total loss of offsite power plus a turbine trip

and a reactor trip (Fig. 4.2). ‘ R

(R
» awt- ” - -
. -2

Accordlng to an RGE letter on October 23, 1973, to the AEC Directorate
of Regulatory Operations, Region 1 (NSIC 87031), disturbances on the instru-~
ment buses generated a qouble low level in both steam generators which started
the steam driven auxiliary feedwater pump. This injected cold water int;
the steam generators and caused a rapid cooldown of the reactor coolant
system (RCS) (an 85°F drop in the cold leg in 10 min, see NSIC 85369) which .
exceeded the Technical Specification limit.. (TS 3.1.2.1l.b states "for
temperature above an indicated temperature of 290°F the [cooldown] rate shall
not exceed iQO°F/hr.") The rapid cooldown lowered the RCS pressure, and SI

was automatically initiated on low. pressure/low level in the pressurizer.
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‘At this point, RGE's letter of October 31, 1973 (NSIC 85370), picks up
the sequence of events: power was lost for 38 s to instrument bus 1A, causing

a premature transfer of the SI pump suction from the boric acid storage tanks

. to the refueling water storage tank. ' Operator error was suspected, but no

malfunction was found. The concentrated boric acid was not necessary for
maintaining subcriticality, and no core damage occurred.

Z.S.I.Z Both MSIVs close spuriously. On June 23, 1975, the unit was

operating at 887 of full power when a reactor trip occurred caused by a double
low level in the "B" steam generator, The "A" and "B" main steam isolation
valves haé failed closed. The steam flow impinged on the leading edge of the
MSIV's disks and forced the valves closed. This was a common c;use failure.
The same event‘had occurred 17 d earlier (June 6, 1975) and caused a shutdowm’
(see Apbendix A.1l), but no failure cause was found at that time and no report
was made., After the June 23, 1975, event, the rubbqp piston seat in the MSIV
actuators was removed to increasé the piston stroke, and 1 in. of metal was
removed from the valve disk stops to permit positioning of the disk's leading
edge out of the steam flow path. This eQen: was mitigated without incident
both times.

4.5.1.3 Conditionally Significant Events of Importance. The following

two conditionally significant events are described in further detail because
they represent partial loss of important safety system functions,

4.5.1.3.1 Safety injection train B fails to actuate on demand. Four failures

occurred after an accidental SI signal on January 3, 1970. The reactor was
operating at less than 1% thermal power, and repair personnel were calibrating
one of six pressure transmitters associated with the safety injection logic

system when the accidental signal was ‘given. The reactor scrammed as designed,
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but the B SI train did not fespond. A relay “failed in the open position.

_ After relay contacts were cleaned,_the B train actuated properly. The second.

.,-.._-; RS

* and third failures in this event were malfunctions of two-different position

« -

indicators on isolation valves inside containment. .Finally, the motor-
operated valve on the.2-in.-SI line to the B cold leg ihside containment

did not operate because of in open limit switch contact. -This event was

flagged S3 becagse the four failures constituted a Breach:of the second -

] -
- - - i - ye -

line of assurance: the B SI train failures reduced:the capability to miti-

._gate loss-of-coolant accident (LOCA) as analyzed in FSAR Chap. 14.3.

© . e —— ——p . = - et o ) e A ——

$.5.1.3.2 Loss of concentrated boric acid injection capability.’ On

et ¢ mmae e

- = ® memmm w4 By -Tresie @ e ., m v w

April 27, 1971, two concurrent tests turned up a design error that was not
detectable by standard tests. A safety injection signal was given during a
simulated station blackout. These two conditidhs were not normally tested
concurrently. When station blackout occurs, the noltage is monentarily lost’
on all 480-V safeguard‘bﬁses (Nos. 14, 16, 17, 18). Instrument bus 1B

(1 of 4) is tied to 480-V bus 14 [with a backup supply from the main lighting

panel (see FSAR p. 8.2-5 and Figure 8.2-5)]. Instrument bus 1B feeds the

"concentrated boric acid tank.level channels LC 102 and LC 172, (NSIC 66927,

R0O~71-02) . Therefore, when the 1B bus voltage was lost, a downscale indica-

' tion was shown on LC 102 and LC 172. Low-level indication from these two .

channels actuates an interlock which prevents the concentrated boric acic
tank outlet valves (826A, B, C, and D in FSAR Figure 6.2-1) fron opening,
thereby preventing all direct flow from the chemical volume control system
(CVCS) concentrated boric acid tanks to the suction of the SI pumps. The
power supply for LC 102 and LC 172 was changed to a battery-supplied

uninterrupted bus.
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The«deéign purpose of the concentrated boric acid injection system is
to provide protection from a main steam pipe break and potential return to | . .
criticality and power. During hot functionai testing prior to initial
- eriticality, the fact that the momentary loss of bus 14 would cause this
problem was not discovered because two different tests were involved.

4.5.2 Trends and safety implications of repoftable events in addition to
those categorized as significant

An overview of allmche reportable events is given in Table 4.7. The
system ‘categories are those used in coding these events, and the number of
times per year that a system is ié%olQed in a reported failure is tabulated.

The most frequently reported systems are high-pressure safety injection
(BPSI) (24), main cooling. (23), chemical and volume control (19), reactor
protection (16)., and emergency electric power (l4). Fourteen of t@e twenty- .
four safety injectioﬁ/HPSI £ailures wefe caused by Fgcurring fai;ures during
-startup.tests'qf—ihéuhésI pumps_powered;bf-éhe emerééncy buses (detailed in

Sect. 4.5.2.2,1). The CVCS failures did not begin occurring until 1974;






Table 4.7 Summary of Systems Involved in’ Reportable Events by Year
: i R
System 1969 1970 1971 1972 1973 : 1974 1975 1976 1977 - 1978 1979  Total
¥ 5 - -0t = -5 ; [
. A. Chemical and Volume Control - - 1 - - 3 4 2 6. 2 2 20
: B. Component Cooling - - - - - . - - 1 - - - 1
i C. Condensate Purification - - - - - - - - - - - 0
* D. Condenser Cooling - - - - - - - - - - - - 0
E. Containment 1 2 - - -~ - - - =" 1 2 6
; F.  Containment Air Cooling - - - - -y = - - 1 - - 1
. G. "Containment Filtering - - - - P - 1 - = - - 1
* H. Containment Hydrogen Control - - - - T - - - - - 0-.
" I. Containment Isolation - .1 - - .- E 1 - 1 - - - . 3
- J. Containment Purge - - - - [ - :,- 1. - 3 < - - 4
i K. Containment Spray - - - - 4= - - - 2. - 1 3
: L. Core Reflooding - 1 - - -1 2 - 1 = - -1 -5
M. . Electric Power - - - - 12 2 - -1 T - 1 6,
" N. Emergency Cooling/LPSL 1. - - - P - - - - - s 1
0. Emergency Electric Power - - 1 1 T | 3 2 202 12 14 "
' P. Engineered Safety Features - 1 - - I B 1 3 2: g - 6 A3
Q. Fire Protection - - - - i - | - - T - = 1 ' - 1 =
. R. Hydraulic - - - - I - - 1 - r 1
S. Main Cooling - - - { - ; . 4 2 3 2 5 23
. T. Pneumatic - - - - : i - - - o e o 0
U. Radiation Monitoring - - - - - ! - - 1 i - C- 1.
" V. Reactor Control - - - 1 : 1 2 . - 1 . .1 ] v - "1 10
; W. Reactor Protection 1 - - 3 B S B 4 -7 R | e 17
X. Safety Injection/HPSI - 1 2 ' - i3 i 3 4 2 5 o th 24
Y. Secondary Cooling/Aux FW - 1 - - L :.-.L 1 r - L - e 4
Z. Secondary Cooling/Feedwater - - 1 - {4 | 1 1 - = 1. 3 11
AA. Secondary Cooling/Steam - - - 1 - 1 . 1 2 - 4 - - 5
BB. Service Water - 1 - - Cem = - - 1 - 2 4
,CC. Shutdown Cooling 1 - - 1 T B | - 2 1~ - "1 - 7
iDD. Waste Disposal - - 1 3 - l 1 - - - - T -5
{EE. Ventilation - - - - R A - 1 - - 1
"FF. Reactor Internals - - - 2 HE i - 1 2 < - - 5
" . {
TOTAL! 4 10 6 12 13 ;21,27 32 31, 10 . 31 197

¥

More-than one system category was often assigned to each event.
actual number of events- reported.

Thus, the totals ‘exceed the
'R 1.
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' since then the§ have averaged over three per year. Fourteen of the nineteen

c¥cs failures invoived cracks in piping and associated welds, all apparently

> x

_ caused by vibrations of the charg;ﬂg pumps.

4,5.2,1° Causes of reported events. Causes of the 183 reported events

are shown in Table 4,8. Only one cause was attributed to each event. ‘
Inherent failures account for 44% of ‘all reported events. Roughly 50%
. of these were equipment failures caused by aée and normalhwear, an§ the
other 50% had undetermined céuses, which means that nearly a quarter of
all reéor;ed events had undetermined causes. These events with uﬁdeter-
m;néd causes represent a significant part of the operating experiepce
data base at Ginna and should not be simply ignored by labeling them
’ "{nherent failure" with cause unknown.
@ The 30 administrative errors were generally.attributed to inadequate
or nonexistent procedures or training and inadéquat; ?ecords and adminis-
trative control. Note that preoperational errors, design and installation
errors, account for nearly 23% of reported events. Greater care taken
during construction can significantly reduce failures during opéracionz
Also, note that failures attributed directly to operator error were not ,
reported until 1975 and then averaged 2.2 per year thru 1979. The LER
r?porting system formally implggented i; 1975, introduced new cause '
categories for reporting pprpos;s — operator error w;; one of these. How-
ever, all human errors — administrative, design, fabrication, installation,
maintenance, agd operational — accounted for 567 of the total number of
reported events., Each year they consistently accounted for about one half

0 of all events reported. ¥No significant trend-in the-reporting of human-

induced errors is found.
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1069 1970 1971 1972 1973

1974 1975 1976

"Table 4.8 CAUSES OF REPORTED EVENTS

-

TOTAL

CAUSE 1977 1978 1979

. Administrative Error|{ - 3 1 3 2 5 6 3 2 1.5 31
i, Design Exror =~ |- =1 - 2771 1" ¢ 2. - 3} 16
. Fabrication Error - 1 1 1 - - - 1° 3 - 1 8
}. Inherent Failure 2 3 4 6 .5 10 12 14 9 & 11 80
. Installation Error - 4 - - 2 3. 4 4 3 1 4 25
f. Lightning - - - - - - - - - - - 0
. Maintehance Error | - - - "2 1 3. i 2 ‘3 - - 12
{. Operator Error - - - - - - - - 3 - "4 3 11 11
;. Weather T 0

Total 2 11 7 12 12 22 27 30 26 9, 25 | 183

P







4-34

v

4,5.2.2 Trends in conditionally significant events. Tho&gh»only tyo
events in Gimna's life were labeled "significant," many e&ents portended
problems thatmpogsibly could adversely affect the safe operationvbf che“plant.
Eighty~four of these were labeled conditionally significant (C) —‘and are
summarized and discussed in Table 4.9 and text that follows. Two of these
conditionally significant events were discussed earlieE‘in Sect. 4.5.1.3.

" The thirteen C3 events — offsite radiation releases are aiscussed sepa-

rately in Sect. 4.6. The fifteen C4 events — design, manufacturing, or

installation deficiences, might have been ﬁrevented by diligently applied,
routine quality assurance measures. The six C5 events — forced outages
lasting longer than 10 d, all occurred in the second half of Ginn'a life. .

Four were shutdowns to plug failed steam generator tubes (A0 75-07, RO 75-13,

-—tm ®m T

76-15, and 79-22). Both C6 events — engineered safety feature (ESF) actuationm,

did not involve any loss of coolant; event 70-01 was an SI subsystem failure

. in a test, and event 70-01L called on the SI because of overcooling of the

primary system by the auxiliary feedwater in this 1oés-of-offsite-p?wer
incident.

The 34 C7 events — recurring failures, are discussed in detail in Sect.
4.5.2.2.1. The 12 C8 events j-other c;nditionally signifiéant events, are '
éiscussed in Sect. 4.5.2.2.3 a;d 4.5.2.2.4.

4.,5.2.2.1 Recurring %ailures — C7. Failures recurring over the 1ife‘

of the plant were labeled C7. Four problems are identified with a historical ,
recurrent rate greater than or equal to 0.5 per year; and a fifth area,
leaking snubber reservoirs (Table 4.10) is included because of a recurrence

rate of 1 per year for the last 3 years.

«
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Table. 4.9 CONDITIONALLY SIGNIFICANT EVENTS AT GINNA!

liébéqgtiogali§, Number of Events?
Significant |
~ Categordies {1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 |Totall
T a ” .
c2
c3 1 3 3 3 1 1 1 13
Ch 1 2 2 1 4 4 16
cs 2 2 2 6
6 1 3
c7 1 1 1 2 2 5 5¢ | 34
c8 i 1 2 2 2 2 12
Totald 2 3 .6 4+~ 7 8 10 13 1% |--84

1. See Table 3.4 for conditionally significant criterion descriptioms.

2. Blanks indicate 0.

3. The two totals here are equal, unlike for the significant events in

No attempt was made here to differentiate the total number of
conditionally significant events from the total number of times the CS category
was used (84), as was done for the significant events.
conditionally significant categories could be assigned to each event.

section 4.5.1

More than one of the
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Event

Table 4.10 Recurring Failures = C7

®

SI Pump(s) - failure to start

" Steam generator tube fallures

Control Rod Drive Malfunctions

Rod (8) fail to drop

Rod(s) £falil dropped

Automatic gontrol fails
Diesel Generator(s) fail -to start
Snubber Reservoir Leaking

Total C7 Events

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 . Total

.
3 mmese——taypr St &

- - - - 2 2 3 2 1 -10

- - - - - - 2 2 1 2 9
8

1 - - - - - - - - -

- - - 1 - - v 1 - - -

- - - - - - - 2 - -

- - 1 - - - - 2 1 1 5

- - - - - - - 1 1 1 3

1 1 1 1 2 2 5 9 3 5 35
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All ten of the SI pumps' failures to start were caused by the emergency

bus breaker problems discussed in Sect, 4 5.2.2.2,

Steam generator tube failures became a problem in 1975 concurrent with .

, the switch to all volatile chemical control (system modification 74-45,

started during shutdown November 2, 1974) tube thinning and corrosion
problems- have not yet been solved.

None of .the eight control rod drive mechanism (QRDM) malfunctions

reoorted over Ginna s life compromised its safety function. Water from a

leaking fitting in a feedwater flow indicator entered the power cabinet and

.. grounded out the control power, causing rods G-5 and G-9 to drop on June

23, 1972 (72-095; the cabinet was dried and the leaking fitting was replaced.

Rod G-5 did not move with its bank during a rod control system test in

1975, though the rod drop was not impeded upon a trip signal; the 1ift coil

had an open circuit, preventing normal driving (UE75-08). Then in April and .

July of 1976, rods G-=5 and G-~9 dropped: the alarm indication was a station-
ary "A'" regulation fallure, but in both instances no cause could be deter~
mined and the rods tested normally. Based on similar instances at other
Westinghouse facilities, certain electronic compoments in the rod coantrol
circuitry were replaced with upgraded components (76-13 and 76-18). In
August of this year rods G-3 and G-1l partially dropped, into the core. This
&as the first occurrence with these two rods, but the £ifth such occurrence .
associated with the ZBD power cabinet. A4gain, no abnormalities were found
(76-21). Polarity checks conducted in January, 1978, indicated that 27
movable coils and 2 1ift coils had polarity reversals, resulting in too
short an interval between stationary coil mechanism latch-in and movable
coil mechanism drop-out. Since these polarity reversals were corrected,

Ginna has . had no further rod drop problems.

.
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Either of the two station diesel generators failed during tests only

five times over éinna’s life; they never failed on demand. This failure
rate of 0.25 per year p;r diesel is remarkably low. ‘

Steam generator or main steam line snubbers were found with low or no
reservoir level in 77-13, 78-06, and 79-20., Excessive seal leakage on these
vibration~-damping components had not yet beén remedied.

*Finally, note the trend over the years at Ginna of increasing numbers
of recurring failures. These five recurring failures over the period 1975
through 1979 occurred at a combined rate of over 5 pér year, This fact focuses

future maintenance efforts on recurring failures.

.4.5.2.2.2 ‘Emergency bus breaker failures. Breakers in three positions

‘ marked 1, g,’and 3 in Fig. 4.3 failed 14 times ‘in_Ginna's life during tests
of safety injection pump "C" Egée.égAR Fié:.8.;—4-fo£ details); as shown in
Table 4.11.

Table 4.12 lists the 14 breaker failures beéween'Che diesel generator

"B", buses 14 and 16, and HPSI pump "C". .

: . i From this series of failures, apparently the conservative design of
three 507 HPSI pumps is partially null%fied by the wnreliability of the cir-
guic breakers. From 1973 Chrq?gh 1979, the three breakers failed an average .
oé two tests per year. The HPSI pumps are tested monthly (TS 4.5.2.1) — this

is the relevant test for breaker position numbers 1 and 2. The diesel generators

are started in a monthly test (TS 4.6.1.a) — this is the relevant test for

breaker position 3 only. The diesel generators are also tested with a simulated -
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+  Emergency Bus 14 : . Emergency Bus 16 "
DG A SI Pump A .
: | §3P—L- < } SI Pump.B DG B
Figure 4.3 Safety Injection Emergency Power
Supply
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Table 4.11 Summary of Failures by Year

Reportable Event Numbers

Total
Breaker No. 1 77-01 79-01 3
77-07

Breaker No. 2 73-03 74-04 A0 75-02 7
73-04 74=-14 A0 75-03
A0 75-05

Breaker No. 3 UE 75-05 77-19 78=07 79-18 4

TOTAL 14

- wonn

2 cmamimnx o ow

B¢ > o Tp——






Report Event
0 " Number Date
73-03 6/11/73
73-04 6/12/73
76-04 416174
74-14 8/7/74

A0 75-02 2/14/75
(Report date)

AOQ 75-03 2/14/75
. (Report date)

40 75-05 2/26775
(Report date)

9/15

1/3/77
6/29/77

9/14/77

8/16/78

Table 4.12 Emergency Bus Breaker Failures

- SI-pump "C" fails to start from bus 16 in,test. Loose

(Report datel

Event Description and Problem Solution

SI pump "C'" fails to start in test. Problem not found
(Reportable event 73-04)

ST pump "C" fails to start in test from bus 16. The
cell switch in the. breaker cubicle (breaker position
No. 2 in Figure 4.2) was bent. Breaker was adjusted.

SI pump "C" fails to start in’ test from bus 16. The
trip bar switch in the breaker control relay was out of
adjustment. It was adjusted and the capacitor in the
control circuit was replaced.

SI pump "'C" fails to start from bus,16 in test. No cause
found.

ST pump "C" fails to start from bus 16 in'cesr:. Weak |
spring in breaker found and replaced. 1

wire in breaker found and repaired. ) |

SI pump "C" fails to start from bus 16 in test. Lockout
solenoid was sluggish, did not complete its stroke. No
repair done. B

Breaker in position No. 3 fails bpea during test of
DG "B"., No cause found.

SI pump "C" fails to start in test from bus 14. The
contact assembly in the breaker in position No. 1
(a W model DB-50, 600 V AC) was replaced.

SI pump "C" fails to start in test for bus l4. The en-
tire breaker in position No. 1 (W DB-50, 600 V AC) was
replaced.

Breaker in position No. 3 fails open during test of DG

U"B", Secondary contact finger was bent. A new secondary
contact section was installed. The bent secondary contact
finger is believed, to be caused by improperly returning 1
the breaker to service after being in the "rolled out
position. Auxiliary operators retrained. 1

Breaker in position No. 3 fails closed and when finally
opened it fails open during test of DG "B". Adjusted
the W model DB-75, 600 V AC 3000 amp breaker.

SI pump "C" fails to start in test from bus 1l4. Breakers
intermittently failed open. Alarm switch in the breaker's
control wiring was replaced.

Breaker in position No. 3 fails open in test of DG "B".
Though a relay (W BFDL-22) was suspected, no change was
made.






SI signal during eﬁeiy refueling outage (TS 4.6.1.b) — this is the relevant

test for all three breaker positioms. Therefore, each breaker is tested 13
times per year, or, over 7 years, 91 times. Assuming tests were done per

Technical Specification frequency and assuming one refueling outage ﬁer year,

test failure probabilities for 1973 through 1979 are:

Total No. Total No. Test failure , |

Breaker of failures of tests probability . |
position in 7 years in 7 years (%)
1 3 . 91 - =3
7 ' 91 =7
91 ‘ =4

" The trend of the data indicates that this problem is_not yet solved.

.

4.5.2,2.3 Common cause failures. Table 4.13 lists ten common cause. |
' |

failures that were reported at Ginn;. Two failures are considered qignificant (
events (71-02 and UE 75-03) and are described in deééil in Sect. 4.5.1. :
Two control ;ods dropped when water leaked into their shared cabinet on June

23, 1972, and again on March 5, 1975. That problem was solved Sy welding a
leak-tight cover to that cabinmet. Three common cause events (72-09, UE 75-01, 1
and UE 75-03) turned up dur%ng operations, an& three common cause failures 1
(78-06, 79-12, ané 79-15) were identified during inspections. With the excep-:

tion of 71-2, discussed in Sect. 4.5.1, none of these common cause failures

significantly affected thé safety of the plant.

4.5.2.2.4 Other conditionally significant events. Twelve conditionally

, significant events, flagged C8, portended sighificant problems but did not

qualify as S or Cl-7 events.
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Table 4.13 Common Cause Failures

a Report " Event Significance C

Number Date Category - . | Event Description and Problem Solution

71-02 4/27/71 c4 - I Redundant level channels in BAT fail down-
. - scale due to momentary loss of instrument
Bus 1B voltage during coincident station
L blackout and SI tests, causing BAT-to-SI
<. valves to close. Level channels' power
supply switched to DC source.

72-09 - 6/23/72 C1 _ - Two control rods drop due to a water leak
) , into a shared power cabinet. .
73-11 12/21 c4, C8 - Both motor-driven auxiliary feedwater pumps
- (report . : ] airbound in test due to bubble in common
date) - - header from condensate supply. Cause of

bubble uncertain. The pumps were vented
- every 8 hours until corrective action
: (unknown) was taken.

74-11 6/26/74 c8 Five of the eight solenoid valves which con-
-t ‘trol the MSIV's fail in test due to over-
. . -5 heating. Could not close MSIV's, Over-
. - o ‘heating due to solenoids being left energized
0 too long in test. No corrective action taken.

UE 75-01 3/5/175 c7 See 72-08 aﬁhve. Cover welded onto cabinet.

UE 75-03 6/23/75 s2 Both MSIV's fail closed due to steam im-
pinging on leading edge of valves' disks.
Valves ground down so they sit out of
steam flow path. .

78-06 7/13/78 c7, 8 Two snubbers on main steam system fail
due to constant vibration of system. - No
corrective action was taken other than re-
placing failed scrubbers with tested spares.

79-12 3/27/79 c8 Six anchor bolts for piping supports for'
. . "safety equipment" not up to specificatioms.
Corrective action see IE Bulletin 79-02.

79-15 7/24/79 C4, 8 Ten piping supports not properly installed
fn containment spray, residual heat re-
moval, and service water systems. Supports
re-worked and re-analyzed (See IE Bulletin
79-14) .







Five of the C8 events were common cause falilures and were discussed in

Sect. 4.5.2.2.3. Of the other seven, two similar events wére reported in .
69-02 and 74-06, both involving a failed valve in the 10-in. line betﬁeen
the containment sump and the residual heat removal pumps. On December 16,
1969, both disks of a valve were bowed outward from internal pressu¥e caused
by heatup of water trapped inside the valve by ambient reactor coolant water.
Similarly, on April 22, 1974, water trapped between two valves in the same
line was heated, and the consequent pressure seated the valve so tightly that
it would not open on a signal from the control room. Operating procedures
should preclude this problem. |

On June 30, 1971, ;hen a third condensate pump was put in service,

O a. series of failures- occurred that ;ed to a condensate line water hammer and
a reactor scram (71-04). The safetyiof the plant'an§ public was not endangered,
but the event sequence deserves some attention. Increased condensate pump
outlet pressure, resulting frgm the added condensate pump, caused the hydrogen
cooler temperature control valve superstructure to buckle, and*the valve
failed closed. The hydrogen cooler temperature rose, ana the normal
condensate bypass valve consequently closed. This caused an emergency feed
valve to open, supplying relatively coid condensate directly to the main !
éeedwater pumps' QMFWP) suctioﬁ, which induced severe vibrations in the MFWP's
suction line and tripped MFWP A. MEWP B was tripped manually, tripping the
turbine and then the reactor in the normal logic sequence. This is the only

condensate line water hammer reported at Ginmna.
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A replacement stem had been installed, but the recommended torquing pro-

e
-

~"«. . On July 22; 1973, a water hammer in the feedwater line to the B

' ““steam generator damaged several supports and insulation at'various’locations *’

-

along the line (73~06). Failure of a small pin‘which prevents rotation

"of thegéontrol plug on the B feéﬁwater control valve caused the control
plug to separate from the threaded stem of the valve, igéucing Eapid flow_ _
variations, causing the water hammer. According to a RG&E 1ettér to the

AEC Directorate of Licensing dated August 21, 1973, the valve manufacture-
was consulted and subsequent investigation revealed thaééthe original stem

-

on the B feedwater control valve had been damaged during comstruction.
cedure had not been followed during reassembly of the new ﬁlug on the sted.r
Had the plug been torqued properly, the holding pin would not have failed.
RG&E has since stated that éidesign change has been made in this valve
oper;tor.

On June 26, 1974, foilowing maintenance on the main steam isolation
valves, the four solenoids on each of the MSIVs were left in the energized
position. During subsequent testing, five of the eight solenoids failed;
gut, after they were allowed to cool, they operated correctly. " Inadequ;te
maintenance procedyres were responsible for this failure (74-11).

“ Both discharge valves for one of three 507-capacity SI pumps were
found closed in a test om June 25, 1975 (A0 75-10). The recognized unre-
11ability of the HPSI emergency bus breakers (Sect. 4.5.2.2.2) makes this
operator error more significant.

The administrative oversight reported in UER 75-06 is significant

because it represents.a deficiency in quality assurance procedures.
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A modification was made in which a steam generator level signal input

was transferred to a bus that was already part of the lo-lo steam
gen;rator level protection system and the teactor trip logic for steam
flow;feedwater flow mismatch. Onldiscovery of the error only hours later,
the system was returned to its original configuration.

An actuator in a control room ventilation damper was originally
installed incorrectly and was not discovered until March 8, 1976 (76-11).

Previous tests had assumed that actuators had been properly installed.

Proper tests verify functionability of a system and not just its components.

4.6 Events of Environmental Importance

A summary b; year of the total radioactivity released from Ginna is
shown in Table 4.l4, organized by airborme and liquid-effluent; and by off-
site shipments of solid waste. Because of varying repo££iqg requirements
in 1969, 1970, and 1978, some data are not available. The 1979 data has
not been published as of April 198L. An overall increase over 10 years is
apparent in the activity released as airborne tritium and as airborn; .
noble gases, with the notable exception of 1972 which had the largest
releases of noble gases.

Note the spike of mixed fission_and acti;ation products released via -
éhe liquid pathway in 1970. Approximately 887 of this mixed activity was
discharged in March and April 1970 because of increased activity in the
primaxy c;olant leaking from the plunger leakoffs of the charging pumps.
Increased primary loop activity detected at 100% power in March was first

evidence of leaky fuel. On March 25, during full power operation, and
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EFFLUENT (CURLES)

ATRBORNE:

Total Noble Cases " h
Total 1-131 oo
Total Nalogens (Including I-131)
Total Particulates (T112>8 day)
Total Tritf{ua

LIQUID:

" Total Yixed Fissjon &

Activation Products
Total Tritium

Dissolved NHoble Gases

SOLID:
Total

From RUREG-0521, Radioactive Materials Released from Huclear Power Plants.

1970

1.ooz+01;

NA
HA
5.00E-02
HA

1}

1.0 E+01

1.08E02
HA

4.64E100

Table 4. 14 Sum;ary of Rndloactivity Relcasced From Ginna

. o187

3.20z101}

BA
"Al
1.70E-01",

NA

9.0 E-01

1.54E102
HA

4.73E10)

1972

f

1.18E404
2.85E-02
3.00E-02
7.81E-05
8.8 E-03

3.0 e-01

1.19E402

np?

1.41E103 ,

]

1973
S.76E102
5.31E-04
9.8 E-04 .
3.3 E-05
1.15E+00

1.5 B-02

2.86E402
3.03E-04

3.99E402

L1974

7.57E102
2.82E-04
4,46E-04

4.19£-05
3,56E-01

1.00E-01

1,.95E+02
ND

6.14E402

The rest of the data was compiled from RGSE's scmi-annual and annual operating reports.

2Not available.
3Hone detected.

-

1975

1.04E404
HA
2.69E-02
2,00E-02
HA

4,21E-01

2.61E402
NA

1.07E402

1976

5.52E103
3.17E-02
3.71E-02
8.95E-05
2.36E+01

6.90E-01

2.42E402
3.93E402

9.78E+01

1977 1978 1979

. s .
3.20E403° 9.27E402  §,84Ei01-
2,S4E-02- 1.028-02 1.91E-02 -
2.63E-02 " NA  2,98E-02 .
7.036-05 1.43E404  5,50E-03 _
5.00E401 4.38E401  $.6IE400
6.476-02 6.07E-02 _1L.27E-01 &~
1.19E402 © 2.42E402  1,26E402 &,

-ND NA  9,05E-03
6.90E+02 6.27E102  3,92Et02
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again on April 24, during startup after a ﬁbnth—long scheduled maintenance

outage, the maximum concentration of 1iéuid released (é.4 E-07 uCi/cc,d
excluding tritium) gxcéeded the- technical séecificakion limit of 1.0 E-07 '
uCi/cc but did not exceed the maximum‘permissible concentration (MPC)
isotopic limits; isotopic aﬁalysis showed Iodine-131 to be the only isotope
discﬁarged at a concentration greafer than one~tenth of its MPC. (This
‘value for I-131 could not be found.) At no time did the concentration
of trigium in the diséh;rge canal exceed the technical specification limit
of 3 E-03 uCi/cc. ” |

Four radiation exposure incidents and nine offsite releases are sum-
marized in Table 4.15. Thirteen of these appear in Table A.2, all marked C3.
Oné incident was reported in a letter to qhe AEC on June 11, 1971, iﬁ
which two concurrent yet independent leaks were surmised-tq have exceedea
technical specification releasg limits (71-03). Another incident was
reported in a letter to the AEC on February 9, 1973: a maintenance.error
on the RCS letdown line caused a 47-h"unplanned release of radioacti;é ‘
gases on June 10, 11, andrlz, 1972 (72-07). No;e that 1972 airborme noble
gas releases (Table 4-14) were the highest ever at Ginna, exceeding 1971
and 1973 releases by_?ver a factor of 100. -

Th; four overexposures all resul;ed from administrative errors and
lax health physics procedures. No equipment failures caused overexposures.
Of the nine offsite releases, five occurred during operations and four

during maintenance. The CVCS was involved in all but ome of these incidents.

8
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Event NSIC.

Report . Number
‘ 70—97‘1,‘ . 49878,
<Letter to -

AEC (6/11/71)

71-04 64850 .

71-05 - 67990
H 72-05 70029

Lettér to

AEC (2/9/73)

72-11 . 77411

.. Notification 89263

No. 107

Letter to

AEC 90662

74-08 94198

GEimE cempemmis A s u me e awizie

i

4-49

Event
Date.. .,

- 8/19]70

" (report

‘datg) B

. 6/1-675/71

7/21/71
(report
date)

10/6/71

(report -
date) ’

4/20/72

6/10-6/12/72

12/28/72
(report
date)

2/20/74
(report

date)’

3725774

5/11/74

- gaeeiter e

quarter.

£+ 26 dmem—

B o Y0 EUT S P ¢ ame e
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| Table 4.15 Radiation Over-exposures and Releases -

- «.. Description .

" A chemist received 4.2 rems in_a 2-month
period, Procedures shortened.

. aw
El

Xenon leak from a pressure control

valve (on the volume control tank) .

to the auxiliary building. Waste evaporator
vent concurrently vented I-131 to auxiliary
'building during shutdown of charging system.
A continuous recording iodine monitor was
installed on the stack wvent. Amounts re-
leased uncertain. =~

A steam fitter recei&edJ3.09 rems in one

- - ma
e

6.7 mCi of I-131 released to atmosphere

. through the plant vent during a 17 hr.

period. Monitor failed. Boric acid con-

centrator drain f£lushed.

I-131 releases in excess of Tech. Specs. -
coincident with. processing of reactor

coolant from the C-holdup tank through

the boric acid evaporator.,

Krypton-85 released for 47 hours (unplanned)
due to RCS drain valves left open during
maintenance. Maxlmm release rate was

8.4 E-04 Ci/secy maximum concentration

was 2.0 E-05 uCi/ce. '

228 Ci released in 24 hours, 6% of Tech.
Spec. limit, during the first spent resin
removal operation (from spent resin tanks).
Procedures modified.

40 contractor maintenance personnel re-~
ceived over 3 rems in January while re-
pairing leaks in the spent fuel pit,

Leak in one of two mixed-bed demineralizers
(cvCsS) to auxiliary building. The highest
release rate was 1.63% of Tech. Spec. limit.






Q Table 4.15 (continued) Radiation Ovér-exposures and Releases

Event
Report

74-10

Letter to
NRC

Letter to
RGE

76-19

” 79-02

NSIC

" Number

94522

109653

105548

115728

146698

Event
Date

6/21/74

(report -

date)

5/19/75
(report
date)
8/23/75
(report
date)

7/16/76

(report
date)

1/4779

Descxiption

. A primary sample system flo& indicator

was reinstalled incorrectly,.leak f£illed

‘chemical drain tank, high level alamm

failed. In 2 hours, 0.9 Ci of noble
gases was released.

One maintenance worker's uptake above
limits. The dose to the lungs from

Co and Zr was 9.6 rems for the first, . .
year, Improper use of masks due to
administrative error. $10,000 fine
proposed.

11 low level releases were made from

the main water treatment demineralizer
(CVCS) neutralizing tanks without the
continuous use of a gross activity mon-
itor due to a design modification omission.
Maximum concentration released was 2.25
E-07 uCi/cc. '

Cracked charging'pump cylindexr leaks to
plant vent., Amount unspecified.



4 7" Evaluation of' prrating Experience -

-

Reactor availability at Ginna has been among the industry s highest,
averaging 78.1% over the ten full years of operation. Equipment failures
dominated the shutdowns, accounting for 73% of the total causes; however,

equipment failures accounted for only 44% of the ‘licensee event reportswand

their predecessors (hereafter referred to as reportable events), a difference

LR -4y @ s - . -
- - . " v s

that will be discussed in more detail in this section.
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Whereas trends in shutdowns and power reductions generally followed

trends 'in reactor availability, reportable events had two distinct phases

-
- -

(Fig. 4 1). Through 1973 reportable events were generated consistently at

a rate of about tem per year; them, in 1974, thesSe rates doubled and averaged
about 25 per year througﬁ 1979. The erceptional year, 1978, with only nine
reportable events, set the record for capacity factor at 78.27%. This is the
only reason found for the low number of reportable events in 19?8.

Two points of view provided by the analysis of shutdowns and power reduc-
tions and of the reportable events complement one another in assessing the
operational history of the plant. The analysis of the shutdowns is most use-
ful in identifying accident sequences, whereas the analysis of reportable
events is most useful in providing specific information and in identifying

specific failures within accident sequences. The distinction arises from the

B - s wme




fact that the plant is designed to shut down whenever an unsafe operating

cond%tion exists, such as when an - accident sequence has been initiated;
where;; an event report is generated to fulfill a specific technical gpecifica—
tioﬁ requirement, such as a limit bounding the accident sequence or a com-
ponent failure that limit the plant's capability to respond to an accident
sequence. Reportable events tend to be more component oriented, identifying
single events or occurrences. Whereas Ginna has experiénced 118 shutdowns;
reportable evenés totaled 181. Reportable events cover a wider range of
events, including causes not categorized 'in the shutdown tables (such as test-
‘induced failures during a shutdown and ail design and fabrication errors).
Reportable events cover all actual failures, including relea;es, major outages
and major damages, and all SIs, plus potential failures identified through
operations or reanalyses with impact on plant sagety. Nearly ome in four
repoétable events had undetermined causes (Sect. 4.5.2.1).

Conclusions about the overall operational safety of the plant do not
vary when taken from shutdowns and from reportable events. Safety significant
events consistently are identified in both ways. The two points of view are
complementary in individual cases. For examplg, the MSIV spurious closures
were rep?rted by shutdowns on both Jqu 6 and 23, 1975, but only by reportable
event on the latter date, when the cause was surmised and corrective action was
taken. For review purposes, the complementary aspects of the two points of
view are apparent from the interwoven nature of Sects. 4.4 and 4.5 on shut-

downs and reportable events, respectively.
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One result of the reportable events different from that of the shutdowns

concerns preoperational sources of error; design' and installation errors.

- account for 23% of all reportable events (Sect.. 4.5.2.2).° Shutdowns do not

|
|
!
« - . 1
{
|
1

acknowledge this source’ of error explicitly.

Human factors cause a higher percentage of reportabie events, by a
factor of 2, than of shutdowns. This difference in human causes — 567 of the
reportable events to 277 of the shutdowns — is discussed below.”. ..

%or reportable events, human ‘factors include administrative, design,
fabrication, installation, maintenance, and operator errors — in short,. all
those causes listed in Table 4.8 except inherent failures, lightniné, and
_other_weather. For shutdowns, human factors include maintenance or testing,
administrative, or operatiomal errors (item I.3 of Table 4.2). This categoriza-
tion scheme itself tends to attributé human factérs as cause to more reportable
events than to shutdowns. In spite of this inherent bias in the categoriza- |
tion scheme; same valid c&nclusiéns can be drawn. '

Operator errors as.reported causes for shutdowns were reducéd to one in
1972 and none thereafter, and no evidence exists in the shutdown reports to ;

suggest that operator-error-induced shutdowns occurred after 1972 but were

reported as having other causes. Human factors as defined above caused shut- :
downs throughout the plant's liée, though again the first years of operation -

were the worst here, with over ome-third (10 of 28) occurring in 1970 alone.
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* Reportable events, on the other hand, attribute over half of their causes
to humén factors. No reportable events were attribﬁted to opexator exrrors
thropgh 19743 however, in 1975 through 1979, they averaged over two per year
(Table 4.8), Human factors averaged 7 per year through 1974 and from 1975
t@rough 1979 averaged 13.4 per year. 'This increase, however, simply reflects
the’overall trend of increased numbers of reported events (Fig. 4.1); human
factors accownted for roughly 507% of all reportable event causes each year
from 1970 Ehréugh 1979. The differ;nce in causes for shutdowns and reportable
event§ indicates that while human factors can frequently incapacitate com~
ponents and can influence tests and maintenance operations that in turn
generaté reportable events, they are much less likely to incapacitate systems

ﬂ. that in turn generate reactor shutdovms. _Also, as indicated bef‘.ore, 27% of
reportable events were generated by preoperacional.causés ﬂdesign, fabrication,
and installation errors) all of which are caused by human factors.

‘Tests helped identify many potential safety hazards at Ginna. Tests

wmecovered significant fau%ts as reported in (1) A0 75-10, when both ;f ST

.pump C's outlet valves were found closed, and (2) 76-11, when 257 of the
control room ventilation filter capability was found inoperable. Concurrent

_ tests run on April 27, 1971, uncovered a higgly significant fault in the

emergency power supply for all four boric acid tamk (BAT)~to-SI valves.
Never did failures resulting from tests jeopardize the safety of the plant or

nullify the design capability of a safety system.

P
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Inspections turned up the recurring main steam and steam generator
snubber leak problems as'reported in 77-13, 78-06, and 79~-20. Inspections
also found potential common cause failures involving safety equipment anchor
boltsq(79-12) and piping supports (79-15). System modifications did not
cause problems except for ome in 1975 when an, inspection found that no
separation of redundant function was provided for a modified safety system
(UE -75-06).

Although 1979 was a very good year at Ginna, recurring‘problems with
condenser and steam generator cube failure are not yet solved. Problems here
have consistently caused shutdowns from 1975 through the present. CondenseF'
tube. failures were identified through power reductions; reportable events
never were involved. . '

o et Other: recurring problems leading to snntde;ns seem to be solved: EH
turbine—generator governor control problems, not a factor since May 22, 1976;
instrument bus inverter failures, not a factor since June 3, 1976; manual
feedwater control problems, never a factor except in the first 8 months of

. operation; main feedwater pump impeller £ailures, no occurrence since.
September 10, 1976; MSIV spurious closures, not a factor since June 23, 1975;

pressurizer spray valve packing leaks, not a factor since September 5, 1972;

‘and turbine blade failures, nnt a factor since August 7, 1976. Control rod
malfunctions, though Che; have not caused a shutdown since November 17, 1977,
have not been resolved.

No environmental considerations ever constrained operations at.Ginna.
Only once, in March and April 1970, did the liquid effluent require isotopic
analysis and comparison with maximum permissible concentrations before being

released to the discharge canal.

. ta———— G
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Table Al.1 .
FORCED OUTAGES AND POWER REDUCTIONS
. * DBE(D)/ -
fRueportable . s " Component NsSIc(N)
Date Duration Power ‘ Shutdown ystem pponen X
Event - Desexiption Causu. ; ) . 'Bvent
oo (139)  (iivs) () ¢ prio . Hethod; Involved Involved - o veme
1) 11-29 1.3 2 High condenser pressure., Valve to A 3 . Steam & 1&.C H6.4
- bistable left closed after calibra- . Pouer
tion. . (ue)- ‘
2) 12-3 5.1 20 Ltr Double~low SC luvel, Suctfon valve G k| « Steam & . Valves n6.1
’ 12-12-69 - to 1D MNFUP miatakenly closed. (One - Power.
N ahutdown rod falled to drop — (um, .
scu letter,) . .
3) 12-3 .8 20 Dauble low SC leval, FH bypass G ‘3 " Steam & Valves N6.4
valve was not manually resct, , " Powur o
. ' (1)) e et
4)  12-3 .7 20 Double low SG luvel. FW bLypnss  ° c . 3 Steaa & Clrcuft ' .  H6.2
valves were prematurely put in Pouer controllers/
autvsatic, * - . amy) iaterruptoera
s) 12-4 .0 24 Loss of both RCPs. Fleld from gon- G 3 Reactor Puxps H5.1
erator was manunlly removed befors . Coolant
4160 V Luases were sultched. (cB)
6) 12-6 .7 22 Double low SG level, Excessive -« A 3 Steam & -+ " Pumps - i, .
vibration of scal water differen~ Pouer. )
tia) pressure mercold tripped . B {111)) 1- *
HFUP, i 'l" .
D 12-14 15.0 30 To chuck condenser hotwel Y 2 Steom and llent
"problea. ‘ «Power Exchanger
- (ne)
8) 12-15 o7 2 Lou seal water differentfal presaura A 3 Stenn and - Puapa
. *to MFUp, - Power '

(un) .

'
e N .

B e Rammaitens B 4w .
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.
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Table Al.l
FORCED QUTACES AND POUER REDUCTIONS

GIHnA SEP

8 " - - puE(w) /
Datau Duration Pouer cportablu Shutdown Systum Companent - NSIC(H)
tio. (1969) Qlirs) x) Evant Duseripelon Couae Hathod Involvaed Involved Event
. - - Category
9) 12-16 36.9 2 . Tech. Spec. requirement to shut down A 1 - Engineered Valvues f1.2.1
. dus to fallure of safeguurd valvue Safuty N
HOV-8508 to opun fully duclng Fuature
" monthly surveillancue test, Both (sr) [
valve disks were bowed out dus to d)
pruasurs futernal to thu valve,
10) * 12-30 4 1 ‘Fr/shgt with lou'se lcvul.‘ 1A AFWP A 3 Stean and Puups
uas not avallable and stueaa drivan Pover .
AFNP waa slow startlog. I8 ARNP - ()
did not supply cnough wnter for
= the loud.
1) 12-30 17.0 2 Tech, Spec, requlrement to shutdown A 1 Steoam ond Valvas
due to falluce of valva on dis- | Power
chargu of 1D motor-deiven AFWP. ()
. !
. N ' (] - .y

.
M
1
|

.
- avem =

o s g



Table Al;2

FORCED OUTAGES AND POUER REDUCTIONS

GIuNA SEP

. DBE(D) /
Reportable | NSIC(N) -
Date Duration Power . Shutdoun Systea Cooponent '
Ho. Event Description . Cause N Event _
(1970) (Mrs) - (X) : . Hethod Involved lavolved Category -
1) 1-3 1.8 2 L’ SI duc to 2/3 slgnals of low pres- B kI 1sc 14C .. 5.2
sure {n B main steom line, During (1n) -
calibration of pressure channcl 483 vk
14C vorkers closed a leaking valve . ] N .
. in presaure channel 478, (Hote: B » - 1 e s St Teten
train SI falled to opgrate. Seo - LET -_h o, - .
- Honthly Report #1, p. 52.) 't LI A =
2) 1-3 15.7 2 HOV-8783 on SI lne to B cold leg A ¥ Engincered Valven ¢ ree
was found inopurable. Safety - s R
. Features ¥
. “ '(SF) M P :
b)) 1-17 6.4 2 Steam lenk thru gasket on turbine A 1 Stema and Valves ~ H3.2
. stop valve, “ n . . Pover o, o, t Iy,
» '(“A) x - . [ R
4) 1-17 1.6 2 tlalfunctfon of the rod slep countera., A 1 R‘(’;::;"r 1&C o,
s)  1-21 4 50 Doublu-Yow SG level due tos 3 )
A. Turbine trip dus to loss of Ell A Steam and V- - Punps p2.3
governor puasp pressurc, plus Power -
-(hA) 3 -
B. Mauual FH coutrol was too slow G Stean and 15C H6.1 )
in responding. Power, ’
. : (m)
6) 1-27 .5 50 Ovartemperature delta T signal coin- B 3 isc i 18C* . hl.2.4 R
: cldent with overtemperature delta T (1a) L | T

testing = cavse undetormined,

”







Table Al,2

FORCED OUTAGES AKD POUER REDUCTIONS

.

GLIiA SEP

" " - DBE(D)/
Date Duration  Power cportably N Shutdoun Syatem . Coaponent "%lc(“)
Ho. (19700  (ites) () Bvent bescription Cauae  yothod Involved 1nvolved Event
. Category
7 1-28 .9 23 ! . Overtemporature delta T due to disty B 3 16 18C nz.1
contact on Channel 1V delta T relay (1A)
fn B° roeactor crip loglc. . .
8) 1-28 23 40 FFISFIRS and 1o SG level., FU valva G 3 Stena and 16C ne.1-
. A closud on Lilgh SG Juval and Pouwer
operator could not manually control (uu)
the resulcing level drop. - )
9) 2-22 .2 10 During 4160 V bus wndurfrequency B a. Eluctrlc Elcctrical 16,2
tests, both Lusses were inadver- Pouwer Systema Conductora
tently tied together. {En)
10) 3-2 40 70 To ropack the PZR spray valves. . A 1 Reactor Valves | Hni.i.l
Coulant
. " (cn)
1) 3-30 A 100 FF/SFitt and lo SC levaul, Opurator [H 3 Steam and 14C 6.1
could not smanaally contreal §G Jevel Pover |
vaclblatlons subneguent to wmanual {un)
tokeover of W control,
12)° s5-14 816 85 Following n 100X full power telp u o, 1
) test and a turbine laspectlon, plent - -
: vematued shutdoun fors
a) Tuchine rupalrs on 2 LI section Steam and Trangforacrs Hl.).4
bladiug (ceplaced all 10th srage Power
» blades and 4 1Xih stage Lladas; (1A) .
damnpe due to forelpgan object).
b) Ruplacemunt of all RTha, 14C 1&C H2.1
(1)
THX 5-18-70 c) HSIV-1B d1d not closu upon mauuval Steam and Vulvus Hi.l.4
itr 5-22-70 algnal from contrul gfovm, The Pouer -
packing gland waa adjusted and the () :

valvu ¢closed,

e,

S
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GINNA SEP

Table Al.2 .
- FORCED OUTACES AND POWER REDUCTIONS !
Reportable DBE(D)/
Date Duration Power E ‘Shutdown ‘Systun ~ Componunt NSIC
lo. . s N)
Ho -.(1970) (ltxs) 2) Event Duscript{?n Causu  hothod JInvolved Involved Event
Category
13) 6-18 14.9 0 SI relay terminal screws were louse, | A 3, Englncered | Ralays R2.1
relay fluttered causing B trlp Safety Feature ot s
breaker to opun. . . (SF) N . e, i
14) 6-19 .3 15 Doublu-lo SC level, Hhile the FH G 3 *Stuom and ‘18¢ H6.1
was on manual control the turbine . i Power toar
was intcentionally tripped to prepars Qun :
for Ell governor repair, The result- . e
lug pressure transfent coused the
i double-low level. .
15) 7-5 ~ 4 83 Ltr 7-15-70 Power reductfon. Turblne taken out B St Steom and Plpes, H3.2
Ltr 2-17-71 to rcpair a steam leak {0 a turblne Pouer fittings
high pressure gage line. Other - (11A) .. .
mafntenance, included:  added packing )
to PZR spray valve PCV-431A, checked .
the stroke on PZR gpray valve PCV- )
4310, and adjusted the turbine trip AS
R ptlot valve, . . . ) -2
16) 7-12 24.7 0 PZR pressure relief valve HOV-516 A 1 Reactor Coolant Valvus H3.1
leakage rate required shutdown. - (CB)+ N
1) 1-25 2.6 27 FF/SPIEE and low SG leved due to & T Steam and Poaph ! i
HINE A telp. Povert i
. ) t o h
) ' ’ " B TEN i
" . t "

2 ave meewe
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Table Al.2

FORCED OUTACES AND FOMER REDUCTIONS =

GINA SEP

DHE(D)/

. Repartable . .
Date Duration  Powur Shutdown Systea Componunt NSIC(
flo- (1910) (iies) () Evene Descripelon Cavss  “pattiod Involved Iavolved Evn:t)
Category
18) 9-5 14.5 kY . Lou SC Jevel plus lou FU (lau A k) Stuan and Valve Hi. 1.4
’ occurred after turbine teip, vhich Powar
uas doue manually due to apparcnt (1)
turbine vibrattons. Further laves~ .
) tigation ruevealed the canae to be
Fll osctillation to the B SC dus to
Joosu packling of tha 1-B MFW control
valve,
19) 9-6 24 50 Repairs oni A 1
A. EN control system, . Steam and Hechanical .1
Pouer function
. (NA) units
B. HAIE A auctlon rolief valvus, Steaw and Valves. Hi. 1.4
. ¢ : Youer
v . (i)
20) 9-30 335.1 100 To repalr a Juak on & reactor coolant A 1 16C 16C [{E 19
. temperature detector, plua:  replace- (IE)

ment of RThs, repale of utcoam and
uwatur Jeaks, corrective mafutenance
of B HENE, replacement of plunger in
W and 1C charging puaps, vepince-
ment of conncet ing cod and gupack
seals o A and B phosphate puaps, *
tustaliatlon of deors and pates (o
gl cadbat lon arean, chanpe filtern
and reloforce fLlter framework on
plant vent uyntes HEPA f1lier bank,
mul fonnd 5 Fractured anchor bolts
on the B RCP supporct and ceplaced
at) of the 56 anclwr bolts foc the
steim penccatocs and RCPa (nea separt
~with Jeteer 12-21-70).

[T

-
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Table Al,2
FORCED QUTACES AND POWER REDUCTIONS

GInnA Stp

level corrusponded to J10(exp ~7) amps on the inturmediate power range channel,

. ' DBE(D)/
Mo Date Duration  Pouwer R”goftablc Deacripts Cau Shutdown _ Systea Component NSIC(N)
*(1970)  (Hirs) . (%) vent eacription 3¢ Method Involved Involved Event
- Category
21) 10-29 1.6 100 . Fault on trunk lfne #23 coused back=~ A kL Electric Power Relay HY. 1.4
. vp distancu relay to trip, causing Systems
turblae trip. : (EA) :
22) 1-1 ) 100 Cenerator automatic voltape regula- A 3 Steonm and Circuit -3 N2.1
tor fallure caused turbine trip, Power closcrs/
. ' (NA) intercupters
2)) 11-2 1.6 100 Generator automatic voltage rugula-~ A 3 Steam and Clreuir n2.1 -
- tor fallure caused turbine trip, * - ¢ Poucr closers/ i e
. < (HA) interruptuers
24) 11-15 8,7 0 PZR relicef valve }eakage., Valve A 1 Rcsct;r Coolant Valves H3. 1
was repacked, ", - ' - (Cb) L . et
25) 11-23 1.3 0 Test for bagtery ground. Cround* B 3 Electric Power Datteries NH1.2.4
- - located on PCY-4316 control power, t Systems * and chargers .
£-(EC)
26) 12-12 38.7 0 Hafntenance and repalrs: A 1 "
A. P2R power rellcef guard valve A J Reactor Coolant  Valve's ! n3.1
. - HOV-515 repacked. ' (cB)* o
B. Plugged tubes ln condenser A. Stean and Neat:n) H3.2
» , . . Power gxchangers  ° | .
" , (e) ot .
27) 12-31 76.8 0 Repalr of: A 1 "o L
A. Holsture scparatoxr rchuaters. . . Stcon and Power Jleat n.1.4
~;("C) exchingers
B. Condenger tube leaks. Steam und Heat 3.2
Power exchangers
; ey
"
Unit left shutdown for scheduled maintenance., - '
'Scﬁudulnd test/unscheduled repafrs encountered, ) . ) ~
Turbine generator removed from sexvice auly. Reactor was controlled by baration with the D control rod bank at 140-180 steps out, Power

=
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Table Al.D

FORCED OUTAGES AND POMER REDUCTIONS

ClILIA SEP

Reboctabl . nuz(u)( ‘
batu Duratfon  Pouer epoctabis . Shutdown System Componeat HSIC(H 4
Moo (1911)  (iirs) () Evant bescription Cauas  “hithod Iovolved lovolved Event
Category
1) 1-13 12.3 100 Manual Lrip of NSIVa. Runctor Coolaut D2.4 .
. (cv)
2) 2-3 9.9 100 To repack PZR apray valve PCV-431A, A 2 Resctor Coolant  Valves tui.1.1 5
(cp) - 1
3) 5-14 10.0 80 Low SC level. Repalred loak at 20 A 2 Stesn and Valves H3.2 w0
relunter turbing® fntercept valve Pouer i *
flanps. ({[1])]
4) 5-28 61.6 0 Repatras A 2 )
A. Charglug puwap flleer drala leak. Auxiliary Pro- Plpes, Hi.1
ceas Systems fitcings .
(rc) -
B. Repacked FH valvos, Stema and Valvus 3.2
) . . Power -
()
5) 6~30 1.7 100 Ler 7-9-7) Upon boosting the HFHP auctlon prua- A 3
' suru by manually plactog the thicd - -
condensate puap in survicu: -
A. The hydrogen coolur tewpurnturs Steam and Valves Mi.1.]
contrul valve auperstructure Pouur -
falled under the fucreased con- (un)
denunte header pressara and tha “
valve falled claged, Tho normal -
condunsate bypass valvae went .
closed duu to high hydeogen
covler temperature. Tho cour- .
gency feed valva opencd, supply-
fog rulurively coldd condensiale -
. diractly to the BIIP suctlon,
faduclog severe vibratfons In tha
’ . HFU® suctlon Lilacea, tripplug the
. . HEWP A, The B MEHP was tripped )
. wanually, telppiog tisbine and then -
reactor in the notmal Jogle sequenca, .
W . \ - . » . - [ ve




-

Table Al,3

FORCED OUTAGES AHD fOMER REDUCTIONS -

GINNA SEP

R bl ’ - N DBE(D) /.
Ho Date  Duratfon Power "gofz: ¢ Pescription c \ System Component” USIC(R).
(M) (ltes) ®) ven esexlp auss Involved: Involved ! Event
B " Category"
5) bD. 1A-HSIV falled to close upon I Reactor Coolant  Circuit H2.1
{cont*d) slgnal from contrel ruvom. . +(cp) . closcera/
* Solenoid opurators were dirty. ‘ ¢ interruptuers
6) -5 1.6 100 Voltage was lost to control rods.® A ‘Reactor Control. rod 4.3
. Control goda dropped, caused low (RB) drive T
-~ PZR pressure and reactor trip. nechanisasg
A. Voltage regulator fatled on the Rulays
A vod drive penecator sct, plus
. B. A reverse current relay falled, Circult
closera/
intercuptecs
7) 7-11 4,3 100 Low SG level and low FH flow coused A Stenn and 16C " Dp2.7
by loas of instruamentation ro B FW Powur
. contral logle (laverter on instru- un)
acnt bLus #1 failed) causlug VW con- 5 “recanid o [y
trol valve to fall closed. ¢ : . o i
8 7-13 10.2 100 SG A low level and low feed Elow. Steanm and o D2.7
a2 P})UA:K' Jev . 1 dbovas 4 (LI
i . |(-“") ey ~
9  1-14 1.4 100 Spurfous fndication of RCP brenker A e . Circuft N2.1
trip due to faulty coil. (14) closers/
foterrupters
10) 9-5 19,8 100 “heu contalnment veatilation was re- » :gu?a and c:rc?ltl D2.7
aet the fcedwater valves miatakealy ouer closers
o) interrupturs

cloacd, reaulting in s SG low level/
low feed flow trip and a spurious
safeguards actuation" (Seml-Annual
Report 84, pp. 5).

oT-v

.
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GIHNA SER

Tabls Al.D
FORCED OUTAGES AHD POUER REDUCTIONS

- Reportabl . BUE(D) /

Ho Datu Duratjon  Powusr "lsvu": 4 Descelntlon . Ca Shutdoun Systen Comsponunt HSIC (1)

*(19n) (lics) (%) : caecly 2938 Heehod Involved lavolved Event
. Category
1) 9-6 5.1 15 . Spuriovus closurce of NSIVs causud A J Stuam and Circult - D2.4
) double low SG level, Powur closers/ -
(un) intecsupters
12) 9-6 S ) 0 bBaving Investigatlon for hattery | [+ 3 14C ' Cixeuit H6.3
- grouud, reactor coolant flow trip , (1A) closers/
. slgual was glven. - taterruptucs
13) 11-12 17.3 0 To repack FPZR spray valves. 2 2 Reactor Cuolant  Valves 1.1
. : (cu) .

14) 12-15 1.3 100 During teating of B rxuactor trip G 3 I8¢ Circuflt Nn6.3
Lreaker, bypass breaker was not . (1£) closers/ )
clear of breaker test sultch and - futecrupturs
and carbine telp clrcuitry wans
completed., © ' -
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GIUNA SEP )

Table Al.4
: FORCED OUTAGES AND POWER, REDUCTIONS . "
. Re b1 DBE(D)/
Mo Date  Duratlon Power "g::t: ¢ Description Shutdown Systea Componunt NSIC(N)
* (1979 (itrs) A% mven ptior "Huthod Involved Involved *Event*
56 Ve » "t L d B 1.t Category
1) 1-4 <24 100 L 1 - !
i 1] 3 )
' :
» [ S = T N
. 2) 2-24 2.7 100 Blown fuse in EU control caused tur- 3 Steam and Mechanical H2.1 N
. bine govornor valves to start to Power functfon . R
.close. Operator then tripped tur- ' ‘ (MA) - :u'nlta 1o . - .
blau. b :
J) 3-8 .8 60 llot shutdown duc to “problea with 2 jStcim and Mechanical H2.1
Ell systea. ‘ Pouer ! function o f :
(1A) units' ¥ - -
e .
4) 3-20 17.5 92 ot shutdoun to repair packing on ° 1 Reactor Coolant Valvus Hl.1.1
PZR spray valve PCV-431B. . (cp) » | i :
S)  4-14 3 86 FF/SEIR1 plus low SG level duu 3 Stuam, and 14C D2.4 -
. to accidental closing of HSIVa. Pouer . ¢
* ] ("n) [ IS ' R 4 L |
[ | x . -
6) 6-2) 6.2 36 Ltr 6~30-72 Rods G-5 and G-9 dropped Into core. 3 Reactor Control rod Hs.1 .
. Hater had leaked tnto CHRDH cubi- ° ! i (r8) drive .
v . nets, prounding out thele power, e muchanisus j
7) 7-13 2.5 83 Faulty specd clinnncl card on turbing 2 Stvam and Clrcult N2.1 ’ :
. control systum caused control T'ower’ closeral :
valves to closu. ' NEN{17.9 R interrupters e . j
8) 1-14 1.6 83 FF/SFIBt plus low SC level caused by 3 Stuon' and Punps Hi.1.4 i
" MFUP trip due to loss of AC oil ) * Power e 5 .
pump, . N (111)} F i
LI ! .
hl = -
. - - “ N i | JER') LY 3N = ;
H . e f
. [ b ~ é
- H



Tabla Al.4
FORCED OGUTACES AND POUER RELUCTIOHS

GIHiA SEP

- oBE(D) /
Yo Date Duration Pouer chgft:bla D totlo ¢ Shutdown Syatea Couponent HS1C(N)
*(1972)  (lrs) () o useriptlion AU Huthod Involved lavolved Event
. - Category
9) 1-21 4.5 8) Ler 8-7-72 Hauual trip due to logs of loglc A 2 Reactor Control rod H2.2
. . supply powsr for RCCS. (RU) drive
: muchanisug
10) 1-28 2.6 10 Losa of 4160 V supply duriag 2 Electrlc Vowur Cenurators
- syachronf{xatlon procedurcs. Systems
(EA) .
1) 95 7.0 83 " PZR spray valve luak repatr. A 1 Reactor Coolant Valves n.tl
(cu)
12) 12-14 12.1 82.5 PZR PURV bLlock valve laak repatr. A I Reactor Coolant  Valves Hl.1

(cu)

€T-V

.
P

e wew



- imas

PO

s ey we bme a3

’ GINHA SEP
Table AlL.S . N e
. FORCED OUTACES AND PONER REDUCTIONS et . ' * , .
Reportable ' ’ - ) DBE(D)/
Datu Duratfon Power vportable Shutdown System Component* NSIC(1)
Wo.  (1972)  (ics) 2 Evene Description Cause "y thod Involved tavolved Event
i . ) ' Category
8) 10-2t 142 91 73-9 Loss of olfxafte pover, Hhen ane of n 3 Elccerlc Power 18C ' p2.2
73-10 the four 115 kv transaisaion lines Systims . .
Ltr 10-31-73 was down for construction of a new ! . (EAN) ° ° :
Ltr 11-15-79 substatfon, a sccond 115 kv llne, o ! , st *
sagglng due to the incruagsed load *
{(station outpur was 435 HWe net of ) . . « 1
> 912 power), flashed over to an
underbutlt 34.5 kv line ond its clr- .
cult openced. The conscquent 230 HMe . .
power swing on the remaintng two 115 kv e
lines caused thiea both to tclp, causing ) ’
complete losa of gencrator output .
abllity. A turblne and reactor trip - ' v e s
folloued ilmmediately. . ! o
9) - 11-4 20 91-48 Pouer reduction. Repair on.Ell control B 5 Stean and Hechanical h2.1
° system, ' Power H function .+ 1
- (UA) units -
10) 12-11 55 91 Repair weld leak on charging pum, A 1 Auxiliary Pro-~ Filters t1.1.3
discharge filter, - ceas Systems .
(pC)
. i T o

-

- ama -







Table Al.5

FORCED OUTAGES AHD POWER REDUCTIONS

CIMIA SEP

- Ruportabl huk () /
. uportabla : : SIC(H) -
Date  Duratfon  Power o . Shutdown Systen Componunt HsIC(
to. {191)) (urs) (x) Evgne Dencription Causu Huthod luvolved lavolved Event
- Category
‘l) 1-12 a1 8) To vepalr condunsur tube Jenks and A )3 Stema and Naeac 3.2
- condunser baffle plate, Power uxchangurs
. (un)
. 2) 3-9 13 83-45 Pouer rveduction. Tubu repair on v B 3 Steam and Heat 3.2
. A and B condensurs. Pouer exchangurs
. . un) -
| 3) 6-9/10 12 83-45 Power veduction, Replaced outbuard B 5 Stenm nnd Pump LHLLLLG
1 ) buaring shocg on 1A HFUD, Poucr
- aut)
\
| 4) 7-22 203 95 13)-6 Fr/srigl plus lou SG luvel duo to A ;| Steam and Pipes, NH2,1
13-7 dlsconnuected flow transaltcer on Powur fittings
B AFUP control valve. . Q)
5) 7-31 J 20 Clrculating water puaps tripped dus A 3 Stun and, Circult nz.l
7 to faulty tedp circult. ‘ Po l‘l"(z) closurs
6) 8-19 96 90-47 Pouwsr reduction. B HFHE bearing B 5 Steonm and Pusp N1.1.4
rupalir. Pouer
ut)
) ) ‘9-10 24 90-50 Power veducklon. B MIWP repalr, B 5 Stean and Puap Hi.1.4
) Youur
()
. . . - ta
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Table AL.6 .
FORCED OUTAGES AND POWER REDUCTIONS

CIHNA SEP

Reportable et Lt * ot DBE(i))/;
bate Duration  Power - » Shutdown Systen Component NSIC(N)
Hoe  (1974)  (iirs) () Event Descrlptton Cause ) thod * Tnvolved ' Tnvolved Event
M N Category
N -1 21 q - " Blade fallure on No, 2 L¥ turbine.” , A" - 1’ Steon ond Tucbines ' ni.1%g
Refucling was accomplished while - Pouux \
mialntenance overhaul of turbine (1iA) .
was In progress, . - A 1 "t oot w5 LER
: 2) 4-21 9 43 Instcwaent bus fnvarter fafled R 3 Eleceric Cenerators nz2.2.
. resulting In trip, Power - ’
: s 6141 IS TN Lo
- 3) 5-18 9 71 Steam leak on main steam to 1A A k) Steam and Plpu?;. 3.1
rcheater. Power fittings
(up)
4) 5-20 102 10-45 Power reductlon. Fallure of A 5 Steanm and Punp Ni.1.4
. JA-HFWP lampeller. * Power
: ] ) . . 1
5) 6-21 139 n Ruepafr gasket Jeak on PZR manway., A. 1 Reactor Coolaat  Vessels, Hi.1
(cp) pressure .
» . LR Ve
6) 6-29 43 70 Repafr Jeak In charging pump filter A ) 3 lh._u':ctor Plpes,,, N3.2
vent Mine. (RB) , fiteings
7) 71-2 47 70 Repale Yeak in charging puap filter A 1 . Reactor | .. Pl_pu'p. H).2,
veat pipe socket wuld. t (rn)~ ficclogs
8) 71-26 16 70 {astrument bus faverter falled A 3 . Electric Pouer Cencratora n2.2
\ resulting In trip. . . F(ED)_ . Sle e Lol vie 4
9) 8-24 2] 91 Repafr fecdwater heater tube Jeaks. B 3 Scuan and Heag 7 rov? Hi.2
: Pouwer exchangers
) I — ",
. 10), 9-18 [ 92-75 Power reduction. Accumulator horon B 5 Eagincuered - ¢ Accunulator H2.0
concentvat fon below techaieal Safety » -
- ’ gpectficatlons, ° . . Features |, e 1 TR
’ " I(SF)- 1 LIS B Y .

an e

ogre=z

e e
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GINHA SEP |
. . Tablae A}.6 - <]

) FORCED OUTAGES AUD POMER REDUCTIONS : i
) Cartaby ) DBE(D) /
1o Datu Puratlon  Pouer uE‘v:;: e Duscript fon Cause Shutdoun Systua Componunt HSIC(H) .
T 93 (rs) (z) ! Huthod Tavalved lovalved . Event i
. Category

1) -2 270 100 . Ingpect stewam generator tublng. 1} 1 Stuar and fluac Ha.l
. ) Pover exchangura !
. (1) . v :
- 12) 12-1) 6 100-44 VYouur reduction. Freon check of B s Steam und Neat Hl.2 T ':l ’

. 1-B comdensur for tuba lunks. Power uxchangurs - -
Y -, - ("c) = . =
13) 12-35 il 100-44 Pawer vedoctlon,  Freon check of a 5 Stena and Hlunt 103.2 .
. 1= condenser for tubs Jueunks, Power uxchangurs y
, ) :
14) 12-21 14 100-48 Pousr reductlon.  Freow chuck of . B 5 Stuna ond llune I [ ¥ ] :
1=8 condenser for tubu Jeaks, Powar uxchangurs . :
. ’ (1e) - I
| -
- - - - :
. . ;
t
- gte
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Table Al.7

liOllCEl) OUTAGES AND POWER REDUCTIONS

P

Reportable DBE(D)/
No Pate Duration  Power Event Description Causu Shutdown System Component NSIC(R)
° 1975) (lirs) (¥3) ¢ P ' ‘e u Hethod Involved Involved Event
Catcgory
1) 1-4 <24 100-71 Repalred steam supply line of 1B A 5 Steanm and Heat - N3.2
rcheater. N . Pouer . . exchangers et
: ) H ) [JTE aun), Ty v 1 i
2) 3-5 9 100 UE 75-01 Rods dropped due to water leaknge A 1 Reactor I&C - * D43
into rod control cabinuts during {RB)
aaintenance. - N o
3 310 . 100 A0 75-07 SC tube leak prior to refucling and A 1 " Stean and . neae” " D6.3
maintenance outage. : ) Pover exchangers
” i v (us) P P
4)  s5-19 9 25 llotwell level control fafled causing A 3 ' Steaw and 16C . N2.1
h low SG level. - Power .
- H HIFE ¢ (0)] [ . Gier Y
5)  5-21 44 55 E.ll. control faflure: vlbratfon- - A 1 Steam and Elecerical  H2.1
fnduced wear caused short circult, . . i Power . conductors % °
- +> (HA) K -
6) 5-26 6 ss E.ll. control valve positfon limiter ‘A 2 Steam and " Circate” N2.1
. . malfunctfon-control clrcuit card - T . Power @ - t,closers o
failed due to short on 5/19/75. v (HA)
7) 5-31 24 50 A. E.ll. unfit repalr. A 1 Stean and Mechanical n2.1
. ) * ..Power + function ! ' o
« (1n) fuanfcs
d B. HNHOV on main feedwater Mne s * Steam and « Valves Nl.1.4
repalr, Power
, o Q)
8) 6-6 12 HSIV malfunctlon. (Sce similari « A i3 Stean and . Valves D2.4
event on 6~23-25.) -~ Pouur ¢ -
: <-{liB) . s
1 ;- at - st 1+ 3
3
. t Lav 2,
) Y ) «r 4 A 1 ) W
. [ [PRTYTEN
i 9

8T~V

2

e

T et s ARTR B g e m faN o
. B
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Table Al.7

FORCED OUTAGES AND POWER REDUCTIONS

CIHHA SEP

-

:;

. DBE(D)/
Reportable . . . .
Date Duration  Power ' . . . “Shutdown Systunm Compunent NSIC(N)
oo (1975)  (lies) (2) Evant bescription Caust  “ethiod Involved favolved Event
] . Category
9) 6~17 4 95 Loss of {nstrument bus lnverter due A 3 ‘Electric Power — Generators n2.1.<
to fatlure of the pulse drive printed Systuvms
card circuit. . (ED) .-
10) 6-17 7 30 IR 7-17-75 Hanual turbine trip due to excessive A ‘1 Steam and Transformers N2.1
- vibratjon of the FH{ piping due to ‘Power VT s e
~ - hunting by the FW control valves.: - )
11) 6-2) 87 88 UE75-0) HS1Vs malfunctioned and weat closed, A 3 Stuan and Valves D2.4
: . s Power |} I e
. -+(11B) 1al, g A
12) 7-20 6 100-14 Power reductlon. Repatred leak 1n B 5 ‘Stean ‘and Transformurs NJ.2
the drafn line on the high preassure Pouur
R tucbine. . . i e(HA) 6 lan “we
13) 1-24 12 100 Lightning s.lrlku in aultchy.t\nl n 3 'Eiuc'l.rlc Power .l(cl.a;"- e H9,2
‘ caugsed turblne trlp, Syatems
o - * . }'l(m) ot b EPPY . sl ! 4
. i -
14) 7-30 14 99-48 Powur reductfon. Freon check for . 5 Stean and leat H1.2
. tube leaks In 1A condenser water Power excliangurs -
boxus. (Rl.'f. l) . [ ("")n -4 P i
: . 1 . U .
15) 8-3 <24 100-56 Power reductlon.  load dlspatcher G 5 Eleciric Power None ot n9.0
requusted rollback to malntain Systems
transalssion lne capabllitics. W ' 't (EA): ! LI - by
16) 10-10 44 100 To reploce puuc; cables for lake B 1 “Stuam and ‘Electrical N.1.4-
intake huaters. Pouer conductors
4 oaw) LTINS B BN | b ®
17) 10-26 <24 100-70 Power reductlon, lLoss of F1 geacra- A 5 Power Auxil- k‘l.qw}'rs nl.l.4
tor traasformer cooling fans, fary Systums ’ '
) () .
18) 12-21 15 }00-46 Power reductlon. Freon check for n 5 Stueam and © Heat $3.2
tube leaks in E-B~l condunser water Power exchangurs .

box. Ho leaks found.

[{111))




Table AL.7
FORCED QUTAGES AND PORER REDUCTIONS

GIlnA SEY

: DUE(D) /
’ HReportable . . . " .
Date Duration  Powur . Shutdoun Systea Componcnt RSIC()
tho. (1915) (itvs) {X) Evuue Desccipelon : Cuuga Huthod Involved . luvolved Event
) Category
’ .l9) 12-2) 15 100-46 . . Power reductlon. Freon check for B s . Stenm and Neat n3.2
. 7 tuhe leaks in 1-DB=-] condenver water Pouur exchangurs
box. One leuk found. one)
20) 12-30 A4 <100 RO 75-13 SC rube leak. A | A Steam and leat D6.3
L Pover exchangurs
. . . (us)
]
- *llefuullng outage started 4 days carller than scheduled due to lenk, .
iNo fcoka found. The source of sodium was teusced to a leakiug licating cold lu the nodlus hydroxfde tank, )
*Ullwr malntenmnce Included: 1. Lenk fn B AFR faolntiun valve seal wag gsealed walog the Furmanlte process, s )

2, Ruplaced scored and luaking accumulutor cylinder of hydraudle snubber on 8 fecduater Ve,

3. Replaced cable ond conncctor ut the reactor head Lo bank I CRON,

A



Table Al.8

FORCED OUTAGES AND POUER REDUCTIONS *

GIna SEP

™

R . DBE(D)/
Reportable . . - ¢
Date Duration Power 4 . « _+ Shutdown System Component HSIC(N)
Ho. (1976) (ilvs) ) Event D‘-““p”".“ Couge Haetliod ‘lnv'olvcd Iavolved Event’
- Category °
Continued) HA 307 HA Continuation from 12/30/75 outage A 4 Steam and leat - .
due to B steam generator tube Power exchangers
leakage. . (us) y ..
. - . ¥ ] s »
1) 1-29 66 100 tio. 2 low pressure turbione blade A 1 Steas and Turbiogs ., N1, 1.4
fallure. - Pover
. ) . (ua) i
: 1 fet Lt
2) 4=7 <24 <1 Reactor trip due to mafntenance error 8 3 15C e .., ., N:';.l
on vverpover delca-T instrumentation. (1D), ‘
3) 4-12 <24 40-27 Power reduction, Turbine rwnback A 5 . Electric Power cucu_ft H2,2
due to fatlure of Power Ringe N-44 . (EB) closers/
" Itigh Voltage fouer Supply., . interrupters
4) h=-14 A 70-50 Power reduction. Vibratlon in HPWP A st Stceosm and b v Pump - Nl .% ¢
A. . Pover
] ()
5)  4-16 S 50 76-13 Plant placed tn hot shutdown to re— A 1 Reactor * ! Contdol .vod D431 *
trieve two dropped control rods, (Ro) drive -7
G-5 and G-9, Four printed circult . mechanisas R
cards replaced, but no defeet " s ' 1. ; .
found., “
6) 4-18 5 50 E.ll.. governor problens due Lo water A 1, - Steaa and, Clrcult H2.1 . )
in o) from oll cooler leak. Power clovgrs/ - -
: ()., intercupturs .
7) 4~18 Lo E.M. governoc problems due to watuer A, 1, Steaa and |, , Clrcult H2.1,,
tn oll [rom ol} cooler leak, Power. closers/
(1A) fnterrupters )
8) 4=-24 308 99 76-15 B steam genvrator tube leakage. - . A 1 Steam and Hleat 6.3 .
Pover exchangers -

(un)

TZ~-¥

S oawar
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Tabla Al.8

FORCED OUTAGES AND POVER llEDUCTll)HS-

» CINUA SEP

turbine,

Power .

(11A)

N Repurtablu DBE(D) /
Datu Duration  Pouer A Shutdoun Systea Couponcnt HSIC(N)
Hoor  (1976)  (urs) () Fvent Descelpeion Cauve  “pothiod lavolved Involved Event
. » Category
9) 5~1 1] 45 L Cuskut futlurve In 1-A wolature A 1 Stean and Pipus, . H3.2
separator sulicater steon Vine,". Power fitcings -
10) 5-12 159 90-50 Povor reduction, 1A MFUP fmpeller A 5 Steum und” Puap .1.4
) fatlure., ) Power
. . . )
1) 5-22 5 100 Fluid leak in Ell ayaten, B 1 Steam and Hlechanical H.t.4
Power funccion
. a) units
12) 6-3 8 100 1=B favuercer fallure caused low 8G A 3 Electric Powur Guenurators .24
luval. * (kD)
13) 1-4 7 100 76-18 “Dropped 2 control rods (G-5 and €-9, A b} Reactor Control rod D4.3
again). , (nn) drive
: mcchanisag
14) 1-6 <24 100-81 Power reduction.  Condensate puwp A 5 Stenn and Ponp ni.1.4
isoluted for repalres. Power
()
15) [ 71-29 <24 100-50 Power ruduction. #2 low presaure A 5 Steam and Turbing ni. .4
) turblne hiad excensive bearing Power - N
vibratlon, Ruter lost some malad, (hA)
16) 8-4 50 100 16-21 Dropped 2 control vody, G=3 and A 1 Reactor Control rad D4.3
G-11. (nn) drive
sicchanismg
17) 8-7 668 100 Blade foflure on #2 Jow presasure A 2 Stuawm and Tushines . Hi.1.4

[AAsd 4

=

s e s

— msess v =



Table Al.8

FORCED OUTAGES AUD POWER REDUCTIONS

<

GINHA SEP

- DBE(D)/
Reportable - .
Date Duration Power Shutdown- Systea Component -NSIC(N)
Yo, (1976) (lics) (%) Event Description Causa Hethod Iavolved Involved Event
*Category -
18) " 9-10 168 96-50 Power reductjon. B HFHP fmpellur A 5 Steam and Puap ni. 1.4 .
fallure. Power AR
() :xr
19) 9-25 <24 95-50 Tube leak was found and plugged in A L3 Steam ond Neat 3.2 - N
182 condenser. Cause was stena Power > 1} txehangers b
. Jopingement from the stean dump lines L (i) Yoot A
located below the affected tubos. '
20) 10-8 511 100 76-24 Leak fn stadnless steel pipe between B 2 kunluccrci }lﬁcu. . N).i
boric acid tunks and St pumps. Flve Safery fleedngs . 2
sections of pipe were replaced, Features
- . (s¥) '
r33] 12-11 <24 100-45 Pouer reduction. 1B-1 condunser B, 5 Steom and Heat H3.2 -
checked for” leak. Pover exchangers
. . . Q)
22) 12-12 <24 100-45 Power reduction. f.oss of condunser A 5 - Steam and Valve RPN -
vacuua due to uvjoctor steam supply Power -
i valve “problea”, ) A )
23) 12-14 <24 100-46 Pouwer reductfon. 1B-2 condenser B .5 Steam and lleat N3.2 ”
. checked for leaks, Powur exchangers N A
B o
24) 12-12 t 100-46 ’ Power reductfon. 1B-2 condenser B 5 Stean amd Near - N3,2
checked for lenks, Power exchangers .
am)
25) 12-17 12 46 76-28 Dropped control rod F-12, The A 3 Reactor Control rod D4.3
statlonary hold coll was found open (ng) drivae ' .,

A .
Untll the next shutdoun,

at the reactor head agseably plug,

'Furccd reduct fon ran over {nto the foli;wlng Incident,

wechanisnms




Tuble AL.9
FOUCED OQUTAGES AN} POHER REDUCTIONS

- GIHAN SEP

- DOE(D)/
Date Duracion Poucr Hepoitubls . Shutdoun System *  Componcnt HSIC(N)
Ho. (1977 (irs) () Evznt beseelption S T Javolvued lavolved Event
B . Categorxy
< 1) 1-11 14 100-46 Power reduction. 1-8-2 condensur A 5 Steaa and Hlaat 13.2
: tube Jeak. Pouur exchangers
)
2) 1-25 14 100-50 Pouer reduction, 1-B-1 condonyer A, 5 Stenm and fteat 3.2
, . tube Jeak. Power uxchanpurs
N )
) 321 12 100-45 "Powur reduction.  1-B-1 condenvur A 5 Steaw and Huat N3.2
tube Jeak. Pouer exchungers
. ()
4) 5-23 15 » 17-04 Inoperable control roda, K-7 ond A 1- Renctor Control rod 4.3
. L-8 due to fuutallatlon erroc. (®n) delve
A wuchanisag -
s) 1-5 188 100 77-08 B steam genarator tube Juak. y A 1} Stuma und Ueat 06.3
- . - Power exchangers
()
6) 8-2 81 100 Two suubburs Inopurative os stean A [} Stuins and Shock sup- Hi. .4
generator A Jue to shaft acal Powor pressors and
. leakagua. (uy) supports .
1) 11-2 . 48 100 O snubber fnoperatlve on steas A 1} Steaa and T Stock sup- ni.l.4
punceator B due to shafl soal Pouuer proesaors amxl
Jeakage., . . () supports
8) 1=-17 30 100 17-23 Iuopurable contra) vods due to ran- A 1 Reuctor Contrul vod -4 3
dom fallure of tuo p.c. cards. {xu) drive
. . umechan jLmg
9) 12-3 18 100 Leaking plpe tap = residual heat A 1 Reactor Coonlane  Pipes, n.1
removal syatem, (CF) flecings
. » 3y ’ -

A






Table AL.10
FORCED OUTAGES AtiD POHER REDUCTIOUS

GIHNA-SEP

pusp aotor requlred manual turbine
trip. Reactor tripped on lo=lo SG
fuvel,  Lube off added o KCP motor,

-

{cn)

»

g . . ' DBE(D)/ .
Date Duration Power Reportable Shutdown System Component HSIC(H)
Hoo  (1978)  (ites) (2 Zvent Descripelon Cause  “yethod Involved Involved Event. "
) ) Category
1) 1-11 <24 100-48 Power reductfon. Condenser tubu A S Steam and ; Meac B 3.2
Juoka were repaired. Power exchangers
(m) S N
2) 1-14 <24 100-48 Pouer reduction, Condenser tubu A s Steam and b Hleat . nl.2
leaks were repalred, - Pouwer 1 uxchangers
. . ()
3) 1-28 212 100 18-03 B steam gencrator tube lenk. (Also, - A 1 Stean and . Near  ° D6.3
CRDHs rewired; repafred the B Joop Power uexchangers R
* somple valve gasket leak; SG suubber (us)
A-7 rebulle; veplaced the PZR pres=
sure and level coptrol transmftter :
vith ¥ termiual blocks.) : * -
4) 2-20 19 100 Packing leak on PPZR spray valve A 1 " Reactor Coolant Valves Hi.1.1
431-n,  (Also, PZR bLlock valve {cn)
repacked.) ) - .
5) 1-15 <24 100-46 Pover reduction. Turbine runback. A 5 Steam and ' Turblacs Hi.1.4
Power
(t1A) .
6) 826 18 100 Durned out coll In reactor trip FA 3 15C 15c n2.1
loglc. {1A)
1) 9-15 <24 100-48 Poster ceductlon,  Condenser tube A -5 Steon and Jeat “H3.2
- leak cepalr. Powar exchanpers
, () :
a) 12-7 32 100 Low ol) level in reactor coulant F 3 Reactor Coolant  JLC N7.0

X - an s emara-
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Tobla Al, 11

FORCED OUTAGES AND POWER REDUCTIONS

GINNA SLP

- PRE(D)/
Date busation Yower Aepercable . Shutdoun Systea Compunent Hs1c(R)
Hoo  (1979)  (ew) (2) Evenz beseripelon Causs  “yttod fovolved Involved Bvent
. Catepory
1) 1-10 <24 l’ouu'r reductfon. Lous of f{ndlca- A 5 Reactor Coolant u'c n2.1
L tlon of seal flow on the 3A RCP. (cg)
2) 4-9 Si2 Pouer reductfon.  Duciag annual n 5 Stena and Valve m.1.4
- overhaul of A condensate puap, . Pouer ‘
- B condensate puap dischnrpe valva . (m)
upurfouily roduced condongate
. . prugsure at HFUP suct fon, caused, -
! reduced I flow,
3) 4-11 5.5 Pouer rueductlon., HRelay falled (n ° A 5 Electric Power =l(nlay n2.1.
' the maln transformec cooling fan, (EB)
4) 1-6 69 100 79-1) HRC vogulred shutdoun Lo faspect FH b 1 Steaw and Plpus, ng.1
nuzzle welds ac Sts, ‘ Power flrclogs
. {uu)
5) 8-3 .3 20 losa of condenser vacuws during ceat 8 3 Stema and lleat 11.2.4
caused reactor trip. Pouer exchangers .
‘ (1)
6) 8-31 <24 100 79-17 Pouer ceduction, To Lriag bhoric b 5 Ruactur Accuaulators  H7.0
. acld tank coucentrat fon back to - (uy)
withila spaclfilcatlous.
1) 10-22 ] 100-1} Pover reduction, B SC handhole pas~ A 5 Steam and Heat 3.\
kat Jeak. Reactor asfatalacd erftl- Povar exchanpers
cal at 1T pover to ald gepale by (i)
e lutalolop viacoua on secombary shile, - .
n) llllo <24 100-20 Pover reduction, 8 86 loudhold pas- A S Steaa and Heat = W3
het ek, Pover exchanpers
(1n)
. ' N K -

~

mew s B e Wt

cem o mwa
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. - GINNA SEP
Table Al.1l :
FORCED OUTAUES AND POHER REDUCTIONS . .
fon . P B bl | £hutd 5 ' c naE) ] =
Date  Duratlion . Power Rzpcrcable . T aanen  Shutdown ystem omponent HSIC(N)
Ha. (1979 (Urs) , (%) Event Beseription vouse Hethod Involved . Involved Event
Catcgory
92) 11-24 <24 100-20 L Power reduction. B SG handhole gas- A 5 Steam ond Hleat 13.1
ket leak. Powur exchangers .
() o
10) 12-2 416 100 79-22 Repairas on: R A 1 i i
A. Tube leak du B SG. Steom and” - Heat - i 8
Powur exchangers ;
() .
B, MNozzle on PZR relfef lne. Reactor Coolant lleat Nl.1.4
(Ci) exchanguera
C. Correct low boron concentra- Reonctor Accunmulators  N7.0
tion in boric acid tanks. (RD)

o AR A A h-
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1ODIC AZe]l  LUBLUE VNHLEL UL CPUL LML 6GrLiias s et - -
. . ¥
usic Event * Report  Plant ! : C nt  Abnporml Siguifi .

lunber . A 1 . omponen \bn gnificange
unbe ccesslon o . Date Status Systen  Equlpment natruscnt Status Condig fon Cause Category at :
Humber .. R S . s
& ' :
69-01 40509 12/3 12/12 B " J,8 -1 B D,F 1] N ] 1,rod falls to drop on v

. . agran (reactor shutdown).
69-02 40510 12/16 12/23* b EN,CC 00 - c X D cs Valve fnlls shut between
N aump and RIR pump on test..
. . ' . (sce 74-06 ond NS 13(3) i
> ' 241). .
) . s ‘ e H .
. P :
: r ’ ! = L T TR Y . 2’
» »o. ) «* 5
H ) * " LI PR U P v® it
. n T
L . " H LR & . :
. HE v H
. . i ' . A - e . ¢
=, . e - .
: Ll r ‘e Lo T :
.* :,':li:l:'i ' '1, .
From Semlannual Report Ho. 1. ‘ PP .. b ; .
. ’ Pt st N
3 L “ L] il LC S R P | « i
| P IR P
- - -
. i !
- .







-ne
"

.

. - HsiC
Husbiee Acccunlon
Huaber

Event  Report  Plam
Date « Dage Stutua

Syutom

Equipucat

Abnorml
Condiclon

Cnuge

Sigatficance
Cotegory

Comsent

A
70-01 1N : 1}

10-02 1/8 ]
70-0) 1/30 B
20-04 3/6 B

10-05 46960 s/ia c

10-06 47292 5/14 5/22 n

70-07 49878 .8/19 B
70-08 57237 10/14

70-09 ° 56044 10/14 D

70-10 56975 10/23 D

10-11 61003 12/10 D

A
Fron Scmlannual Report Ho, 1.

e

Y,

1P

0o

0o

FF

FF,00

¥F,00

00

0o

00

0,00

Q

.V

N

n

n

§3,C6

{}
c?
)

1]

"I traju S5 d4d not
actuate on teat slpnal
(sce NS 11{4)I20).
HC-6 velny contncty
fall open.

RUS teaperalure excoeedy

Tech. Spec. cold abut-
down Jinlt.

Service wvater valven to

a AFP “luproperly Inspec-
ted.” A/l left closed.

Excensive leakage thra
contalamant persoimel
akr lock. )

HStVa fall open during
rest (sce 70-6).

HSIV falls open duclng
test (reactor shutdoun;
uce 70-5). N

Overdose, L

Core deluge valve falls
open during shutdown,

Contalument Jsolation
valve fails open during
shutdown,

1 of 2 suap valves (atls
apun Juring startup,

Main coolant pump stluda
cracked.

be
*

L wreee caene
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Table A2,3 Coding She

eportable Eveats for Glnna — 1971

NSIC

Eveat  Report * Plaut . tComponent  Abnormal . «Significance .
Huaber A;:{:::::on Date Date Status System  Equipment lastrument rStatus Copdition Cauge - Category Comment
71-01 61321 2/24 ] 0 H.X - B E ¢ «C7 G fatla to stare
: during tralnlng.
71-02 63222 4727 4/29 D X - 1 c Q B Sk, 2, 3, 4 All 4 BAT-to-S1
66927 : c4 valves fail §loscd
during test.
71-03 64820 6/30 /9 B z 00 - ‘B % D cs8 Startup of a third
. . ' condensate puap led
. to 4 failurcs In
gerfes and a~shut-
doun,
11-04 64850 17zt - - - - T Y C3 Overdose.
71-05 67990 10/6 D - n B B D c3 - :lodlnc'wuntq gas,
. monltor falla to
M . - . AN ‘detect releasa.
71-06 68302 12/14 B X - 3 c N D N - 51 puap tu_ué to
. - * start on test. -
1" . ‘Faulty relay. )
. [T .
v b L] 1 x
1 " " :b
_ el - e LI ‘
» I. ;' l‘ Il i ] * nl LY ‘ '\ - . L] ’t;"
o
” N [ MR sa .t 1«
e [
« [} - . . = . a - v

P .
Also fdentificd as a precursor to

potential scvere core damnge in a NSIC study “Accident Sequence Precursors” for Matt T;ylo‘tw of N'!iCI'PAS.
” - 1 L N

[N [ T
- »

.
. (3

als e BN

s
w .




XX TN T A

weete sy WIIMe o

‘e wsNIsBe eet mitu s SACn wwasrerte -

HSic . . . .
Event  Report  Plant - § Component  Ahnarmal . Signlftcance .
tHunber Accenslon Pate 'D;te Status System  Equlpacnt Jnetrwecnt Stutus Cond it ion Causa Category Comment,
Hunber .
72-01 69330 /21 D ] - T c Q D n Telp swlteh falls to
- . ’ actuate on fust. -
12-02 65012 217 v - [ [H * H n n Sulpnlu[ detfe.
712-01 58877 27 - P c q D 1] Oue of two unlder=
. . frequency protectton
channcly fatls on
tent.
12-04 69712 3/20 3/30 V] AA 00 - [H X D ] HSLV falls open
. - - (Al durlng test).
72-05 70029 4428 D o P - B D [ ¢l Excess releace Lhru
aux, bidg. flaoor
; ) dralns.
72-06 71407 5/15 )] ce 1] - i} 0.T A R RUR pusp alr tound
. during cold” slhutdown,
12-07 7242} 6/30 . B FP R - B J.H,X b ;] Falled fuel found
durlng exasluation. -
72-08 22422 6/23 6/30 B ] J E 8 N.Q H c? Two rads drop duc to
. . water leak In same
. cablnct (ruaccor
= . shutdown) . ,
72-09 73245 /21 8N 8 ] J.AA - 8 qQ D ] voltage spike o 187
’ ) DE power supply W
rendered._gods yot N
. drivable (ceactor
- shiutdoun) . .~ =
72-10 15908 10/30 c FF R - B X c ] Looue fual plug
found during
sefuellng.
72-11 77411 12/28 [} b e - A B A cl Release during resin

handliag.

e mrmEusi w

3 g A em e e asr






Table A2.5 Coding Shect!

portable Events for Ginoa — 1973

NHuaber

Hsic

Accesslon
Himber

Nate

Event ~ Report
Date

Plant
Status

Systen Equlpncgz-

Instrwacnt

‘Cauge

‘Slg@f!lchﬁce
‘Category

Comsaent

73-01
73-01A

73-02
13-03
73-04
13-05

13-06

73-07

73-08

81270

81477

81464

81505

81505

82680

83262

83162

83834

5/31

6/8

6/18
6/11
6/12

1/21

7/22 8/21

1/22

.
v

8/1

9/14

z G,00

c,L

I,R,T

EM

EH

N

c?
c?
H

C4, C8

c4

H

. LI B .
“loose solder joint In
nuclear power averaping
unit while at power -~

_rods stacted withdrawing. -

Avmature found fafled
during test of solenold
coil undervoltage

device.

Incorrcect trip point

found during recheck.
SI pump falls to start

on toeat.

‘St pump fafls to start

on test.

Low I'ZR level test alpnal
falls to actuate

U control valve
Consiequent water
damages supports

NS 15(1)88).

Hater hamamcr disconncets
a flow orifice and B/P -

sI.

(alls.
hammer
(8ee

gage from W piplag,

(reactor shutdown; sce

73-06).

SG flow channel falla

downscale.

| e 5 e

i e me

T .

b2 Varemlwen cawme  wr






RHunber

Hsic
Accesslon
Humber

Sigalflcance

Conssent

13-09

73-10

3-1

A
Also 1dentiflcd as a precursar to potential severe cora damage

85169
85370
87031

87011

87030

LOOE at full powver
brings on AYH which .
uveccouls primacy aystem.

BAT cul out too soon
{upon 81 after LOOV) due 7
to losa of rowcr to lnutaw
ment bus 1AM (veactor

shutdown).

2 of 3 AR alr-hound
In test due to coamon
header from condensate
supply.

tn a HSIC atudy “Accldent Sequence Precursors' for Hatt Taylor of HRC/PAS,

cmmar cw
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Table A2.6 Coding Sheet-

rtable Eveants for Cloua — 1924

offrite duc to faulty
slarm in chemleal

drain tank.

NS1C . . .
Event  Report °Plant . : . ¢+ Component  Abnormal Sigulflcance "
Number A;::::z:o:: Date Date Status System  Equipment  Instrudent Status Condition Cause Category “Cémmut
74-01 88090 1/18 1/28 D S I1 - A [ A N SG 'water dralned back
futo reactor durlng
shutdowa for malnte-
v nance (see HS 15(J)
. ‘ 337).
74-02 88534 2/19 b 11,4 - c ) n N SG tube wastage.
14-0) 89162 2/22 D 00 - c F,Hi D H Excessive leakage In
test of contalamcnt
: " purge aud exhaust
. daspers,’

" Notifica- 89263 Jan. 3/2-5 D - - - = T A c3 Maintendice vorkers
tion No. 90662 feceived doscs In
107 - N T excess of 3 vem/qir.

74-04 89868 4/6 4/16 D X F,DD -P c R ) G c? Fitflura of SI pump
91662 . Lo start*muanually
from one bus fn test.
74-05 90623 4/18  4/29 ] A 2 - c H,Y E N Leak fn dratn line
. op the CVCS letdown
N , , ! system,
% . T e . M
74-06 93704 4/22 4/23 D cc 00 - . B T A ca Valve In RIR system
B from sump falls
closed (sce’ 69-02).
74~07 93705 4726 4126 B H - P - B . Q ) ] Underfrequency relay
. foils, = .
74-08 94198 5/11 5/21 B pD H - B B D c3 Radfoactivity leuks
, ) into auxiliary
bulldfng from mixed
bed demfncrallzer.
74-09 94594 5/30 6/10 B H - P c Q D i} Underfrequency relay
ful!s‘ In test.
74~10 94522 6/13 6/21 B s 00 A B B G c3 Radjonctive releane

T
W
wn

2 e aoes 2

P




21 mAs erms m
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T-'ll_)

Huab ey

nsic

Accesslon
Humber

Event
Date

.Report  Flant
Date Stutus

System

Equilpuicnt

) Componcat
Status

Abnormal
Condlit fon

Cause

Siguillcance
Cntcgor!

Copuunt ~ ,,

4-11

14-12

74-1)

14-14

14-15

24-16

14-17

14-18

74-19

94784

94253

95033

95594

95922

96363

97217

91807

90164

6/26

6/29

113

8/1

8/1s

9/18

9/25

1/8 a

1/18 [

1118 B
8/15 B
8/2) 8
9/30 n
1074 B
llll? b

12/13 B

AA

»

1,00

c

n.cc

N,cC

H

F

c8

i

c?

n

-

5 of 8 sotenatd .
valves which contrul
the 2 HSIVa fall
during test due to
overheat ing = could
not cluse HSIVs.

buak fa CVCS pipe

weld.

teak I weld on charglug
puap f1ltec bypass
llane. }

.S pump Falls to stast

oit one bus In tese. .

§G blovduun Jgolat lon
vialve falls open In,
test due to forelpn
object bu valve seal.

Prilmary coolunt leaks
Into accumnlators thra -
chock valve, T

Voluse per fnch In o
accwulntors less than %}
in Tech. Spees, g:

Contalueent purpe :
uxhaust valve leskage
Ligh durlng test.

Undervaltage relay
falls duc Lo scale (rud)
on unsatuce, .






-

Tab) (Cont {nucd)

nsic . . :
Event ‘Report Plant y : Component  Abnormil . Significance :
Huaber A;:hc::::on Date . Date Status System  Equipment  Instruament Status Condit lon Cause Category Comment
74-20 94523 12/18 B X DD - c T A N AFW-test deficlént
98719 . ‘ ) procedure. T
24-21 12/14 12711 B X - N ¢ . B Q D ] BAT level transaltter
‘ . d fails low. =
¥ ’ i v !, @ i
o ] ' .
X . i . 3 1 N | .
. wite, ¢ ¢ nl -
LN I ] L N - -
. o
!
. ° W
- ~

R T

wRews

@ m ek maara fw



Table R2.7 Collng Sieer

portable Events jor Glowa ~ 1975

Hunber

nstc
Accesslon
Himber

Date = Page Status

Evenf Reporg Plant Systen

Equipment

lustruwacnt

S Component
Statusg

Abnormal
. Condition

Caune

Signiftcance”
Catcgory

Cosvaunt

AOR 75-0}

AUR 75-02

AOR 75-03

AOR 75-04

AOR 75-05

AOR 25-06

AOR 75-07

AGR 75-08

232719

100041

100041}

100040

100276

100924

101700

101732
-102290

117 ) ¥

2/14 B X

2/14 B X
2/21 B AA

2/26 8 X

."3/25 0 A

3/10 4n B s

T2y c G

(MY

00

TE,MH

P

[

(1}

BB D

¥ b

H

c?

c?

N

cr

n

€4, 5. 17

Lubc oll supply regu-
Jator drifts, ofl
pressure dropn, aad
turbine delven AFUD
trips durlng test.

One S puap (allu to
stact manvally In
firse test. One
epring I breaker
contact wau weak.

bloose wire causes S
poap to fall to stacg
on test.

Solenold valven iall
to oparate a HSIV in-
test (see 70-5,0).

broakee fatla In pover
supply to once 81 puap
In tesc.,

HCS deborated dacjup
shutdoun.

SC cube wall thinlog
dua to

-phusphate corrosion

found duriag Inspee~’
cton (reactor shuc-
down) .

Charcoal €lttors fur
pout accldent lodlae
sliow aglap.

S A e

W= e ww

m

N
L ——— P -

8e-V

e LT

RS

swam -
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Tab

_(Cont.lnued)

————

NS1C N
Event:  Report , Ilant § ‘Component  Abnormal , Significance
Humber A;:::::on Date Date Status . System  Equipment Instruacat Status Condit fon Cause Category Comment
AOR 75-09 102555 4722 B W J - ‘B F B N B 'Hotntch water *leaks
out: caps on CRD rod
travel housings.
AOR 75-10 103687 . 6/25 B X 00 - c - ] c8 Both discharge valves
104052 . . for S1 pump C found .
closed in test (pump
C is ] of 3 50Z
' . . .t capacity pumps),
ACR 75-11 103686 6/30 B -8 - H B H n N RES sawpling schedule
. *fncorrect.
AOR 75-12 104954 B/5 B (i - P .C F D N Undervoltage relay
. ' % ‘ ¢ falls test. .
AOR 75-13 105297 8/22 B P 00 - c * s n N Operator, mistakenly
allgaed 2 valves to
. duap rcfueling water
into sump during
& N v, testing (see HSIC-144,
p. 52).
Y
UER 75-01 100898  3/5 311 B u J - B Q c c? Two control rods drop
' - due to a water Jenk
into thelr common cabf-*
. - net (reactor shutdown;
* : L, ) i sce 72-08).
UER 75-02 102795 5/8 A A z - B cc E N Held in RCS letdown
line lecoks.
105548 5/19 D - - - - T A o] 6 workers ugsed tnade-
109653 quate masks. $10K

flne proposed,

6E-V

tera




- etes »

Tabie {tene fnued) ; ’ d

. A
N A
s
Hs1c y ) -
iy Eveat  Roport  Plant . . R . Couponent  Abuursal ¢ Signlficance ¢ 4
Huaber Accecaslon Date Date Status Syotem hqnlpmuuf Instruacnt Status Condlt fon uusa Category VA b H
Humbier . -
UER 75-03 104209 6/23 173%3 B AN o' ¢ .- B F D . s2 Both MSIVE cloue .
: - spucfously due to .
' " stecam lapluglug on ;
. lead fng cdge of :
L. ) valves® dieks (reactor
- shutdown). .
:
UER 75-04 105549 8/21 u H AA u,T c . H D { Zener ddode fatls In '
. test. The overpover
. delta T telp bistable .
st polut Jdeifted ;

nonroascrvat lvely.

UER 75-05 106344 9/15 b 0 LA - c Q D . €7 DG suppllied bus 16 ' ‘
) L. : breahor falls open
upon manual try.

UER 25-06 106618 9/29 B 2 } 3 S 1 B T A ch T 86 leve) Indicator mnd
. contral slgnal tranu- =

fereed ta snew bua with
ne separation of redun- -

dunt Funct jon pravided,

UER 75-07 106619 9/29 8 H I K B LT A N Alarm setpoing too <
. . high for deviat lon :
- between control vod
. tudjeator and bank
counter.

UER 75-08 106620 101 B v H - c Q D n One rald not mo\;(nu uith -
) ) : bank In test.

UER 75-09 102765 1174 B S, FF R - ) T A ] todlne activity 1a ¥CS
excecls lialt due to
. thermileand pressure =
Induced stresacd ducing
startup.

oy-v

-

.
[






Tabl (Cout fnued)

NSiC

Event -Report Plant : ) Coaponent  Abpormal Slgaiflcance
Number Alcl::::::ou Pate . Date Statun Syatem Equlpment  Instrumenl Syatus, Cond it lon Cause Category Conunent a
E UER 75-10 108519 12/2 B o H c Cc Q i D - N ’ D wattmeter indlcates .
. ) . no.response Lo pover-
¢ aor coatrol switch.
RO 75-11 108802 12/15 . B A z - ] H,cc E N. .- |!e(ld‘ ledks 1n chargling
. . puap dlscharge draln .
o ’ t . 1 Huoe. . - :
RO 75-12 109455 1/8/16 B A Z - B ; N,CC E N Held leaks In charglog
o . pump discharge drain i
. line {sce 75-11).
RO 75-13 110324 12/30 1/26/76 [\) s 11,1 - B ] D Ccs,C? Leaklng SG tubes actl-
) - . vate blowlown {solation
with high fodlne count
(rcactor shutdown).
b s
:T .
. - £
- - .
' -~






Table A2.8 Codlug Sheet

rlsble Eventy {or Clunu -~ 1976

Humber

usic
Accession
Hunber _

Event
Date

Report
Date

thaat
Statuy

Syutem

Equipacnt ~  Inotruwacnt

x

‘Compunent
Stutus

Abnoran]
Cond It Jon

Siguificance
Catogoury

T Comaent

16-01

»

- 16-02

716-0)

76-04

16-05

16-06

" 76‘07

16~08
76-09

16-10

110356

110355

110354

111419

111785
113925

12137

112165

112164
115062

v

1/12

1/15

1/29

278’
276
212

2/27
2/21

322

2/6

2/6

2/6

2/19

n

im
3/22

6/21

(1]

i

00

[V

S,AA

G

11,
.l

FF,00

c

G,

X,2

1T

N

H

s i

n

H

H

c?

tuceasbve Jeakage
thru contaloment
purge supply and
exhaust valves duclog
lwatup.

Compournt canl fng pusp
falls durlng cold

- shutdowm,

Balts on flange on RER
guct lon piplug (e
tump not tightened

In malntenanca.

One of four pover-
vange climmels falls
darlug loud decrense
for slutdown {scu
24-14).

Excesalva Jeakaga theu

contalnment purge sup-
ply and exhaust valves
In test. -

tladervoltage ralay
falls In tesc.

Somp discharpe valve
falls open Jo test due

to relay latch fallure.

S¢ tubes plugged.

DG breaker to bus 18
trips 6 seconds tou
early. -

Contalument purge
supply valvesa tatl
open.

NAded 4



TaBl_c@ {Cont lnued}

Humber

NS1C

Accenslion

Humber

Event-
Date

Report
Date

, Plant
Status

System

Equipment 1nat}uncnt

Status

Coaponent

Condition

Abnormal Signlffcance

Cause Catcgory

Coomsent »

76-11

76-12

76-13

16-14

76-15

76~16

76-17

76-18

112138

113287
114205

113785

113784

114204

111864
115729

115895

/8

4123

4/16

4/12

4724

5/20

6/18

114

319

5/25

5/11

5/10

5/24

115

1/19

Cc

EE

Qq - c.

FF,KK - c

w0 - B

v E c4, 8

] D C4

b

BB D c7

c5, ¢7

Control rooma ventila- H
tion damper precludes .
usc of one of four? :
chargonllflltcrs. :

Excessive leakage
theu personnel hatch :
alr lock. v

Two rods drop spur-
fously during power
cscalatlon (reactor
shutdowm) .

Oue chanuel of four
power=rimge high
voltngc’poucr supplics
fatls at ‘power (sca
M=4)., . L

SG tuhbe leak trips alr
eJector and blowdown
actlvity alarms
(reactor shutdown).

Rod posltluu_dcvlntlnu .
channel found fnoper-
able (sce UER 75-07).

Accumulatour level falls
below Tech. Spec.
limlts.
e Form b coi w0
Two rods drop (reactor
shutdown;, scc previous
eventa; 76-13,,
UER'75-91; nnd‘]grﬂﬂ).

[ R






som - . w1

Table

(Cont h—uwnl)

Huawber

Hsic

Accesulon
Humber

Eveut
hate

Report

- bate

Flant
Status

Syuten

Equlpnéut

Inslrument

‘Component
Status

Abnocanl
Condftion

Causc

Sigalflcance
Catcgory

Comsnank

76-19

76-20

16-24

16-22

16-2)

76-24

| 16-25

76-26

16-27

76-28

115728

115722

116779

116890

117969

118969

119758

120427

121059

1/8

1/9

8/4

8/5

8Ny

10/8

10/10

11/16

- 12/46

12/17

1716
/16

8/19

8/19

9/14

10/22

-

13/9
12/8

1Nha/n

P,FF

CcC

G,J

[

AA

nn

E,N,Y

H,CC

cC

H®,cc.

¢’

c?

c4

C4, C5

1]

1l relensos wmade
without proper moul-
toriag.

Sccond DG aut atarted -
when {lrst DG waa
taoperable.

Tua rods drop (reactor
shutdowy Soe saue
events In same CRLY

" cablnets 26-18, 76-13,

uLn 75-ul, ‘and 72-4).

LOCA BBA changes by
Hleut Jughousa.

Urong schedula piplag
tastatled durlug laut
vefuel lug shutdaw.

Luaaks In S1 sauctlon
piptog (reactor shut=-
down; scu NSIC-144, °
p. 100).° ="

Leak o RUR veturn ine
whille shutdowm (uee

4-5).

e of tuwo redundunt
HaOll valve controllers
falla to respond.

Plaliole Jeak fun wald In
letdoun diverter Hine
to CVCS hieldup tank.

One rod drops due o
upen statlonary hold .
coll uhile ut pover
{reactor chutdown).

-

yh=y



Tabls {Cont lnued)

HSIC

Husber Accesslon

‘ NHuaber

Event *Report Plaunt
Date - Date Status

Componcent

Syutem  Equipment  Instruseat Status

Stgnlficance

Comment

76-29 121060

76-30 121032

12/17 11117 B W, FF R - B

. - -

1217 1120 B A N,z - B

SV ae

Event 176-28 caused ™ _
quadrant-tg-average
pover tilt ratio to
exceed Tech. Spec.
l}nlt.‘ -

Leak in lcetdown line
weld to mixed bed
demineralizer, .

t R
ez ’
LU LI
087 Fe ) ue oo

i,

- | B [
L .

R O ) .

Yo s e

21 S T I

LY XY e «f ne
ela b, .o

| LT S Y i

LA I
e o4 1 »

[ IR,
PR ..
[ A N T )
bassl oo 110,
LU T s . o
WOl sah
Fashe o

U L
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Table A2.9 Codlug Sheet

.

urtable Eventy Cor Clona — 1927

Huaber

HsiC

Accesslon
Humbor

Eveat
Date

Report  Plant
Date Status

System

Equipmaent

Cowpanent
Status

Abnoren}

Condittun Cuuss

Stgniflcance
Catugory

Comaent

77-01

17-02

17-0)

171-04

11-0S

171-06

171-07

77-08

11-09

121663

122135

125040

132219

125592

126094

132720

126884

143450

13
2m

5/2

5/2)

5/20

6/19

6/29

115

112

127 8

2/2) a

5/16 c

6/20 D

6/27 c

21 8

121 B

18 B

8/2 =D

11,0

G,J

bp

1L,

C

(1]

Q b

un b

EY D

n,cc H

. C?

C4

c?

n

c7

- C?

51 pusp C falls o
start on bus 14 due to
a fauley breaker.

lLoag-aof={Jow transleng
DA analyals clianged
by Weust Inghause.

S6G tubun plugped alter
fuspect lon (sec HUREG-
0u90, vol., 1,.NHo, 1,

pe 12).

Cublen on two control -
vods reversed during
refucling (reacton
shutdoun). .

Ruleasa of chlorvide
froa old bed of resln
exceeds ICS Tech.

_Spec. limlc.

Chapglog pump varldrive

smoking; 2 of 3 puapy

vut of scervice. T

S1 pump falls to atare
o bus 14, -

SG tubu leaks trip RCS
netivity alarms
(cenctor shutdoun; sce

77-03) .

Louk Lo weld u charging
pump discharge redief

- piplog.

-\

v e -

ik

- e

L
»




53 Famm e iac

‘ ’ Tab) {ContInucd) - o

N N
Nusb A tISlcl Event Report . Plant Syst Equi ¢ lnstrusent Component -Abnorma) Cause .Sluui!’.lcancc . !Coment. - :
unber ;:::ron Date -Date Status ystem quipaen ns ach :Status «Condition *Category ».
— - i
72-10 ‘143451 /13 A BB Z,KK - 'R . 1D 14 ~Desipgn ecror in-redun- t
b ‘dant- servlce.water P
. . idlscharge Miac’support.
7-11 143455 3 .y B F E - 8 T A N Change in contatnmcnt :
fun cooler Tech. Spees. . -
mn-12 143460 13 1129 B Pr,X APP - B . ll" . b A . 8L puap discharge -
N ) ‘ check valve leaking.
77-13 143461 8/2 8/25 B ] 11,KK - B u,0,88 D M 2 of 8.5GC snubbers
. . show cexcesslve scal
,, . . . beakage, ; .
77-14 143463 8/9 8/18 B S,V 1 - B I u N 'Flux difference (con= -
" *trol rads plus boron ;
' ' . 1 o dilutlon) targey band )
_— sdeparture. -
77-15 143462 8/22 9/2 B K PP - B . c ) N _ ":Check valve leakage .
) ] ] . . o . i e s fpom RHST Lo MaOll tank. -
71-16 143464 8/23  9/2 8 X . 00 ) - A - s G N "1 of 2 borlc.acld flow
. L ipaths.to*RCS Isolated.
17-17 -143465 8/24 9/2 B K . - ‘B 'C,T A 'N JChange*in.callbratlon
’ B procedure -for HaOlt
. * ‘copcentration, . -t
77-18 143466 9/4 9/30 B A z . B e e 8 Charging. pump discharge A
=rellef valve pinhole =3
leak. et .
17-19 143545 9/14  10/6 1} (4 F - ' : th.g.. ] €7 - 'WGlbus 16 breaker falls
. ‘to ‘close In test (see
*11-01, *77-02).,
71-20 143467 9/20 10/19 B A rA - ‘B ‘N,CC E ] -Charging pimp drafn

I1tine plalwle leak.
AREITTT R T A |

[ I L I}
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1db i gy

(L tauen)

nsic
Event  Report  Plaut . Abnormtl Signtflconce . .
Hoaber Acccaslon D:;: . ;g:o St;:un Syatem  Equipmcnt  lastrument Condition Cuusne Cutegory Commcnt 7
Hualer . - -
17-21 1072 B 0, N - T u . cr BG governor hydraul te
» R uctuator specd, setting
. uisread ad
A malad justed,
17-22 1172 b s FF,KK - N [ 4 C? One of alght SG
suubbern® reservolry
) fouad cupty.
11-23 V4122 13/16 3/21/18 B v - K,R qQ - D c? Contro) rod urpgent
. fatlure rod stop, 2
p.c. cards falled.
11-24 11/18 B v - K.R Q ] c? Control rod urgent
. fallure rod stop. 2
p.c. cards falled.
77-25 11/29 B A z - " n,cc c N Finhole leak In non-
- regenerat fve lix
outlet plplug.
771-26 12/2 ) cc z - u,cc c 1 RUR puwp leak on -

tlow orfflce Inlet
weld in test.

8Y-Y

e

fem as wo



Table A2.10 Coding Shea

epartablo Eventa for Cinna — 1978

tlaber

Hs1c

Accesslon
Huaber

Event
Date

* Report
Date

Flant
Status

System

Equijusent

Status*

Cumponent!  Abrormal’
Condftion®

Cause”’

Sthatltkance”

Catcgotys

Cotnent

18-01

18-02

78-03

18-04

78-05

78-06

18-07

134505

134488

134506

137233

. E

137856

»

139904
' '

140738

/1

/n

278 +

ni

LI
5/2

8/3

9/14

A.S P,00

Z Z,KK, PP

I3

fs

J.N,CC

.'-r LY

)

ot

ve

n

c?

LW )

Veak "n"eliarging' puup
discharge’ rellef plpe |
veld.' 7 ! .

«

Fallure' to verify rod
stop permissive and
Juw ranpe power range
trip as required by
Tech. Specs.

SG ‘tube” leak telps

wir ejector and bLlow-
doun actiyvity -wonftors.
(reactor shutdown; see
77-3).5. L ciem

DB fug) transfer pump
unavallable due to
poor couneck lun.
Reéactoc aikeup water
fet {uito reactor” _°
crroncously during
refucllag.i. Positive.
reactivity iansertion.

Two snubbers, on HS
system (hil due o
qanstant vibratfon.
(sce 79<20), o

bG bus 16 breaker
fails on test (sce
79-18). This is bus
16's teath such -
faflurc.

69~V

-



Sigutlicance

12726 1/9/19

Lommunt » i
Auxlllary bulldlng -~ -
dooy opencd durlng -
fuct handifog. .-
Proper flre watch oo

not done during
halon system vepalr.

»
- .
.
.
.
.
I
. t
- - [
.
e W
.
w
’
.
.
1 w
.
. N
Y
.
R - |
'_ »
|
~ L
-
M
-
* = ¥
.
- L4
o
. .
. i
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Table A2.11 Codlug Shec;gqortuble Eventa for Glnna — 1979

Hiunber

NsiC

Accesafon

Humber

Eveant -
Date

Report
Date

Couponent
Statua

Llant

Status Systes Equipncnt  Inatruaent

Abnormal

Conditlon Cause

Signlflcance
Category

Conment

79-01

19-02

79-03

79-04

79-05

79-06

19-07

79-08

79-09

146697

146698

146699

142367
142368
148569
149252
152012

152297

149253

1/3

1/4

1/4

2/6

2/6

3/21

4l

4/6

4/16

1724

1/24

1/24

3/6
3/16
4/3
4730
8/21

4/30

B X G A C

D S 11,M4 - A

Q E

Y )]

CC,H,Y D

C,H D

c?

c3

C4

c4

c?

Il

S1 pump falls to start
frow bus 14 breaker

in test due to loose
vire in clrcult
breaker cantrol wiring
(see 78-7).

Crack found in chnrul;g
punp plston cylinder.

Sccond charglng puap
(durlag 79-02 repalr)
varldelve speed con-
trol Jost at low
gpecds.

DG trips duc to low
level ta fuel tank In

- test.

Contalnment recircula-
tlon suap outlect valve -
fulls to open In test.

SG tubesa plugged
after Inspection (sce
77-3). .

»
Intcrmedinte range gL
monitors not tested
when requiced.

Leak found in boric
acid flow control
valve nipple.

Ledk from HCS thru
blender borle acld
supply check valve
(sec 79-10).

'i

ere emme =

.




Table {(Cont lnued)

tHumbur

NSIC
Accennlon
Huaber

Event
hate

Report

. bate

lant
Stutus

Component

Syatem  Equipment  Instrwadut Status

Stpniflcance
Caregory

Abnores}

Condftlon - Gause

(h)nu-clgl

79-10

29-11

19-12

19-13

19-14

19-15

19-16

19-17

19-18

149254
149705
150418
154821
150702
150904
150905
150944

152178

152194

4120

5/

i/

/6

19

1724

8/4

8/31

9/13

4/30

5/25

1/30

/23

8/8

8/1

816 .

9/14

10/10

n

[ 4 re,Jal - n

P Z,KK - A

P.K.BD,  Z,KK - A
cc

Lu.P ¥ - - B

C,H b .

v ¢ )

T E c4,c8

Luik fvom RCS thra
Wlendar barle acld
supply check vilve
(uee 79-9).

P2 vallufl valve
capac ity overstataed/
underdes fpned,

Six anchor bolts for

" plping supporiy for

“Ysafety equlpment®
found not up to specs.

5G FW nozzle to elliow
weldy fnspect lon per
1E tsulletin 79-13.
(reactor shutdowu)

One of three redundant
averpressurlzatlon
alivamy hag sel polag
drife.. -

Ten plplag suppores
nut properly Installed
In €S, R, and S1

By stemy,-

Reactur vpersted with
AC pover Incorrectly
supplicd to some
valves.

BAST cuncentrat fon

exceeds Tech, Spec.
Mimit (power reduc-
tlon). . =

DG oucput breaker to
Lbus 16 (alls open
(see 78-7),

A 4

v - =




Tab _ (ConLinucd) .

[

NS1C
Humber Accespalon
Humber

Event - Report Plant -

’ Component  Abnorsal Signiflcance . i
Date . Dute Stotus Cause Comment, Y

System  Equlpment  Instrumcnt Status Condition Category -

sa ame e g

. ‘
P

% e ecyim

79-19 152357 9/19  10/19 A BB 2,KK - A T E oo lobse nuts Cound on
: ‘ } service water pipling H
v supports to AFWP.

79-20 152755 10/9 11/7 A 2 Z,KK - [H 0,n8 D c? NS snubber found with
. . nu accumulator level

(sce 78-6).

79-21 152982 10/18 11/16 B | 4% 4 00 - c T A N Crossover valves
) . between AFWPs nat
stroked in test.

(new requirement).

719-22 153682 12/1 12/14 B S XX, - B D,N D c5,C7 SG tube leaks trip air
. cjector and blowdowm
actlivity monitors.
. ’ {(xeactor shutdaun;
. - . . see 77-3).

79-23 154315 12/7 12/21 D S ¥.CC - B E,CC D N " Linear Indicatfons .-
B . . - found in PZR rellef
nozzle-to~safc-end
weld,

79-24 154294 12/17. 12/28 B X 13,00 - B ¢ " N Back(low then blender
: N boric acld check valve

between reacter makeup and*
BAST. (sce 79-Y, -10)

&

79-25 153941 12/23 1/22/80 B B JJ - B T A N Contafuacnt airlock not
. tested when required.

a

€5~V
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