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ABSTRACT

This report presents data summaries of Licensee Event Reports (LERs)
of batteries and battery chargers at U.S. commercial nuclear power plants
from January 1, 1976, through December 31, 1981. The LERs are scrted
according to plant, system, failure modes, failure causes, human factors,
and activity resulting in discovery. In addition, common cause and
recurring events are identified. Summary tables are provided.

NRC FIN No. A6276
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SUMMARY

In support of the Nuclear Regulatory Commission's (NRC's) effort to
gather and analyze failure data concerning nuclear power plants, EG&G
Idaho's Reliability and Statistics Branch reviewed Licensee Event Reports
(LERs) (both qualitatively and quantitatively) ir an attempt to extract
reliability information. LERs submitted from the utilities to the NRC from
January 1, 1976, through December 31, 1981, are the source of information
used in this report. This report focuses on LERs pertaining to batteries
and battery chargers in all systems of commercial nuclear power plants
within the United States--with the exception of four plants considered
atypical.

A computerized data base of component/system operational experiences
(LERs) categorized by standard reliability characteristics was developed to
provide an efficient and accurate way of retrieving and sorting the various
reliability data. The data base contains a coded description of the
original LERs. The plant reporting the event, the date of the event, the
failure mode and cause, and the type of component are just a few of the
different types of reliability information contained in the computer data
file. Data summaries relating to batteries and battery chargers
categorized by NSSS vendor, plant, year, system, failure modes and causes,
activity resulting in discovery, type of event, and event classification
are provided.

Of the 21,021 LERs screened, 169 described battery and battery charger
events considered within the scope of this report. Ffrom these 169 LERs,
212 one-line descriptions were derived and entered into the data base.
However, 48 of the one-line descriptions have "test not performed" as the
failure mode and hence do not represent true faults. Of the remaining 164
one-line descriptions, 109 describe events involving a total of 120
batteries. The remaining 55 one-line descriptions describe events
involving a total of 61 battery cnargers.
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Because subjective judgments had to be made regarding pertinence of
recorded events, and because some component faults may not be recorded in
the LERs, the component faults summarized in this report should be
interpreted as only tentative gross indicators of true fault trends. The
individual analyst must validate the applicability of the LER faults for
specific uses.



FOREWORD

This report was prepared by EG&G Idaho's Reliability and Statistics .
Bran.n for the U.S. Nuclear Regulatory Commission's (NRC's) Office of
Nuclear Regulatory Research, Division of Risk Analysis (DRA), Risk
Methodology and Data Branch, under NRC FIN No. A6276. The project was
undertaken at the request of personnel in the Reactor Risk Branch of DRA
who are studying battery and battery charger events. They will be
generating failure rate estimates for these events using the results of
this study. Therefore, this report differs from the Licensee Event Report
"Data Summary" NUREGs in that it is just a "quick look" at the data and
does not contain failure rate estimates.
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Terms

Component

Command Fault

Failure

Common Cause Failure

NOMENCLATURE

A component is the largest entity of hardware for
which data are most generally collected and expected
to be available (for example, pump with motor, valve
with operator, amplifier, pressure transmitter). It
is generally an off-the-shelf item procured by the
system designer as a basic building block for his
system. It would be distinguished from seals,
bearings, nuts, bolts, and other piece parts from
which the component is manufactured.

A system is a collection of components arranged so
as to provide a desired function (for example,
Containment Spray System, Residual Heat Removal
System, High Pressure Coolant Injection System).

A fault is any undesired state of a component or
system. A fault does not necessarily require
failure (for example, a battery charger might not
charge properly because of some other component
input or human error--a "command fault").

A command fault is an event in which the component
did not function as required, not because of a
failure in the component, but because of inputs or
fack of inputs to the component as supplied by
personnel, other components, or the environment
external to the component. This is a reversible
state of the component that can be corrected once
the faulty input is corrected. No component repair
is required.

A fajlure is a subset of a fault and represents an
irreversible state of a component such that it must
be repaired in order for it to perform its design
function. Failures are sometimes classified as
primary or secondary failures. A primary failure is
the so-called "random failure" found in the
lTiterature. It results from no external cause. A
secondary failure results when the component is
subject to conditions that exceed its design
envelope (for example, excessive voltage, pressure,
shock, vibration, temperature). However, for this
report, no distinction has been made between these
two failure classifications.

Common cause failures are two or more redundant

components failing together or having the potential
to fail within a relatively short period of time
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Failure Cause

Failure Mode

Acronyms and
Abbreviations

admin

adq

AFwP

AH, A.H.
assoc
avail, avl
batt, bttry
bkr, brkr
bldg

BWR

chrg, chrgr
ckt

cktbrk
cnnctr
cntct

cntrl

con

connect

decrs

because of a single cause. The common cause events
that cause multiple failures are usually secondary
failures. Human errors are a special type of
failure cause that are usually considered common
cause for multiple failures.

The identified cause that prevented the component
from performing its intended function.

The description of the manner in which a component
ceases to perform its intended function.

Administrative
Adequate

Auxiliary Feed Water Pump
Amp-hours

Associated

Available

Battery

Breaker

Building

Boiling Water Reactor
Charger

Circuit

Circuit breaker
Connector

Contact

Control

Conditions
Connections/Connector

Decrease

xii



det Detector

dfctv Defective

DG, D/G Diesel Generator

dischr Discharge

pP, D/P Differential Pressure

DRA Division of Risk Analysis
elec Electrolyte

elec. strat. Electrolyte stratification
emer Emergency

equal, equalzg Equalizing

freq Frequency

grnd Ground

HV High Voltage

hydrom Hydrometer

ICV Individual Cell Voltage
inadg Inadequate

incrs Increase

inop Inoperable

instal Installation/Installment
instr Instrument

invest Investigate

LCO Limited Condition for Operation
LER Licensee Event Report

Imt Limit

Imtr Limiter

min Minimum

NRC Nuclear Regulatory Commission
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NSIC Nuclear Safety Information Center

NSSS Nuclear Steam Supply System
op Operate/Operation
00S Out of Service

00T Out of Tolerance
pers, person Personnel

proc Procedure

prox Proximity

PWR Power/Pressurized Water Reactor
rdg Reading

recom Recommend

reg Regulator

repl, rplc, rplcd Replace/Replaced

req Required

rng Range

SO, S/D Shutdown

SG, S.G. Specific Gravity

sig Signal

st Station

sury Surveillance

SW Service Water

sys System

temp Temperature/Temporary
term Terminal

trp, trpd Trip/Tripped

tech spec, T.S. Technical Specification

UPs Uninterrupiible Power System
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volt, voltg
wrng

xstr

Voltage
Wiring/Wrong

Transistor
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QUICK LOOK AT LICENSEE EVENT REPORTS
OF BATTERIES AND BATTERY CHARGERS
AT U.S. COMMERCIAL NUCLEAR POWER PLANTS
JANUARY 1, 1976 TO DECEMBER 31, 1981

INTRODUCTION

In support of the Nuclear Regulatory Commission's (NRC's) effort to
gather and analyze failure data concerning nuclear power plants, Licensee
Event Reports (LERs) are being reviewed (both qualitatively and
quantitatively) in an attempt to extract reliability information. LERs
submitted from the utilities to the NRC from January 1, 1976, through
December 31, 1981, are the source of information used in this report. This
report focuses on LERs pertaining to batteries and battery chargers in all
systems of commercial nuclear power plants within the United States--with
the exception of four plants considered atypical.

The reiiability information gleaned from these LERS was encoded into a
data file and then stored in a computer. The data file contains a coded
description of the original LERs. The plant reporting the event, the date
of the event, the failure mode and cause, and the type of component are
just a few of the differert types of reliability information contained in
the computer data file. These features make the data file an efficient and
accurate means of obtaining various statistics for use in this report and
future analyses. Data summaries relating to batteries and battery chargers
categorized by standard reliability chacteristics are provided.

The data summaries reported herein are based on tie component faults
reported in the LER system. These faults do not necessarily consist of all
faults for any given component. Plant status (at power, cold shutdown,
refueling, etc.) and system or subsystem impact are two factors which can
determine whether or not a fault is reported.

In this report are the assumptions, definitions, and limitations used
in carrying out the analysis. Appendix A discusses a few causes (though
not all) of the variations in LER reporting. Appendix B gives general



plant information. Appendices C through J contain sorts of the LERs by

NSSS vendor, component, system, failure mode, failure cause, human factors,
activity resulting in discovery, and records contained in NUREG-0666.1
Appendix K contains a sort by NSSS vendor containing additional information

(manufacturer, voltage rating, etc.) not presented in the previous sorts.



LER EVALUATION AND CODING METHODOLOGY

Scope

Component Boundaries

Battery. Where an output breaker was provided between the battery
and its load as found in major battery bank systems (i.e., station and
switchyard battery systems), the output breaker and all components required
for the proper operation of the battery or battery bank were considered
within the bounds of the battery or battery bank. In smaller battery
systems such as engine starting battery systems, only tha battery,
associated cables, and connectors between the battery and its load were

considered within the battery boundaries.

Battery Charger. A1l electrical and mechanical components between

the battery charger's supply breaker and output breaker and any external
controls required for the proper operation of the battery charger were
considered part of the battery charger. The supply breaker was not
contidered part of the battery charger, while the output breaker was
considered part of the battery charger.

LER Selection

In order to ensure the completeness of the LERs pertaining to
batteries and battery chargers the entire NRC LER file was reviewed for the
period covering January 1, 1976, to December 31, 1981. The total number of
LERs reviewed for this report was 21,021. The LERs were screened and
excluded for the following reasons:

1. The LERs pertained to other components outside the scope of this
report.

2. The LERs were submitted by plants considered atypical. These
plants were Fort St. Vrain (gas-cooled), Humboldt Bay (BWR/1,



63 megawatts), and LaCrosse (the only plant with Allis-Chalmers
as the NSSS vendor). Indian Point 1 also differs from the 72
plants evaluated in this report. It is considered atypical

because it was shutdown October 31, 1974, and was subsequently
defueled. Dresden 1 is considered in this report, but any events
after October 31, 1978, were not considered because of the
extended shutdown which started on October 31, 1978, and which
was still in effect on December 31, 1981. Three Mile Island 1
and 2 were considered in this report; however, events associated
with these planls after the accident on March 28, 1979, were not
considered. Three Mile Island 2 is still shutdown, and on
December 31, 1981, Three Mile Island 1 was still shutdown due to

a restraining order.

3. The LERs were submitted prior to the date of initial criticality
for the respective plant.

Of the 21,021 LERs screened 169 described battery and battery charger
events considered within the scope of this report. Details of the results
of the screening process are included in a later section of this report.

LER Classification
The purpose of this report is to provide quantitative and qualitative
reliability data on selected batteries and battery chargers in commercial
nuclear power plants. A computerized data base of component/system
operational experiences (LERs) categorized by standard reliability
characteristics was developed to provide an efficient and accurate way of
retrieving and sorting the various reliability data.

The NRC LER system contains a centralized source of component/system
operational experiences of off-normal events in the nuclear industry. The
NRC LER file, however, is not a reliability data base. Therefore, direct
transcription of these LERs for reliability-data purposes is not usually
possible. At times, there is some correlation between what is coded in a
LER and what would be desired in our data base. In these cases, a direct




transcription was made. However, the descriptive text of the LER provided
the bulk of the information needed for the data base. A discussion of the
assumptions and definitions used in coding our data is provided below.

The data base consists of one-line descriptions of battery and battery
charger events contained in the LERs. Although most LERs contain only a
single report involving one evert (a failure or a command fault), some LERs
contain multiple reports, each involving either single or multiple events.
For the case where there exists multiple reports in the LER, an appropriate
one-line data record was created in the data base for each report contained
in the LER. For the case where the LER describes multiple failures
involving like components, information was encoded into the one-line data
record to account for the number of events.

In order to extract as much pertinent information as possible from the
information provided in the original LER, and, at the same time, to
restrict the information to one line o' computer output per LER, the
following coding scheme was developed. The order of discussion that
follows is the order in which the various fields appear in the printed
one-line descriptions of the battery and battery charger events. The
headings used for the corresponding fields in the one-line descriptions are
contained in parentheses following the topic headings used below.

NSSS Vendor (NSSS)

The NSSS field indicates the vendor associated with the plant
submitting the LER report. A single-character field is used to store and
display the vendor code. This field can be used as a sort key. The
following 1ist gives the code and corresponding NSSS vendor.

Code NSSS Vendor

B Babcock & Wilcox

C Combustion Engineering
» Westinghouse

G General Electric



Plant (PLANT)

A three-character field was used to identify the commercial power
plant responsible for submitting eacn LER. Because of the relatively large
number of plants used in the report, a list of the plants and codes will
not be given here. Appendix B provides this information. This field can
be used as a sort key.

Control Number (CONTROL NUMBER)

To identify each one-line record within the data file, and to provide
a cross-reference with the actual LER submitted to the NRC, the unique
six-digit control number assicned to the report by the NRC was entered into
the CONTROL NUMBER field. There were some instances of several different
reports being listed in the narrative summary of a single LER. To
accommodate this situation, an alphabetic cnaracter was added ‘.0 the
six-digit number in order to separately identify each report. Thus,
traceability back to the original LER number was maintained, yet each
repcrt remained unique. When a single LER reported more thin one instance
of the same event (e.g., "no output from all UPS battery banks") in the
summary description, an asterisk (*) was placed after the control number to
flag the coded one-line description as containing multipie events. The
corresponding number of events was then entered in the FAIL # field so that
each event could be accounted for. The CONTROL NUMBER field can be used as
a sort field, but it is intended for data record identification within the
data file.

Event Date (EVENT DATE)

The event date in the one-line data record corresponds to the event
date reported in the LER (i.e., the date the failure was discovered). A
six-digit field was used to record the date of the event: two digits each,
for month, day, and year. The month, day, or year can be used as sort keys.



Component Type (COMP)

Each component was identified by a two-character field: BA and BC
were used to code batteries and battery chargers, respectively.

System (SYSTEM)

A three-character field was used to record the reactor type and
system: a one-character subfield containing an A or a B (which is not
printed in the one-line description), for a PWR or BWR reactor,
respectively, and a two-character subfield containing the system code.
Either of these subfields can be used as sort keys. The foliowing is a
list of system codes and descriptions.

Code W _System
AM Area monitor
DB Emergency diesel generator
ES Engineered safety feature
FP Fire protection system
Fw Feedwater system
NM Neutron monitoring battery
NN Unknown/Unspecified/Other
SA Automatic (reactor) depressurization (ADS)
SP Special use batteries
ST Station batteries/chargers
SW Service water building batteries/chargers
SY Switchyard batteries/chargers
up Uninterruptible power system (UPS)

Failure Code (FAILURE CODE)

Failures are summarized by a five-character alphanumeric field made up
of: an alphabetic field for failure mode, a two-digit field for failure
cause, and a two-digit field for subcause. The subcause field was added in
this report because of the possibility of several events resulting in the

final outcome.



Failure Mode. A single-character field was used to indicate the
failure mode. The following list gives the failure mode codes and

descriptions.
Code ~ Failure Mode
A Reduced capability
B No output
C Unknown/Unspecified/Other
D High current/voltage output
E Low output voltage
G High AC ripple on DC output
M Maintenance replacement
T Test not performed

Failure mode codes A through C were used in coding batteries, while
codes A through G were used in coding battery chargers. Codes M and T were
applicable in coding both battery and battery charger events. This field
can be used as a sort key.

The failure modes should be self-explanatory, with the possible
exception of the following:

1 Maintenance Replacement--LERs occasionally reported events that
were potential problems. Examples of potential problems are,
"battery cell voltage found below minimum" and "one cell of RDS
battery found below minimum specific gravity." Although the
batteries in these examples are still able to perform their
designed functions and are, therefore, not failed, the reportia
plant either recharged, repaired, or replaced them because it was
felt that they might fail in the immediate future. Note that if
the LER stated that full battery capacity was still available
then "maintenance replacement" was used as the failure mode.
Otherwise, "reduced capability" was used in low voltage or
specific gravity situations that involved batteries.

2. Test Not Performed--This mode refers to faiiures of plant
nersonnel to perform their duties concerning battery and battery



charger related directives and procedures. Examples of some
"test not performed" events are as follows:

__Mode Description Cause Description

Surveillance not performed when required Procedural deficiency

Individual float cell voltage measurement Personnel oversight
not done in the Station Battery Test

Events involving this mode are considered nonfailures in that the
consequence of these omitted acts do not immediately affect the
component's ability to perform its function.

Failure Cause. A two-digit field was used to indicate failure
cause. This field can be used as a sort key. The following 1ist gives the
failure cause codes and descriptions.

Code L Y Failure Cause
00 Unknown

01 Personnel operation

02 Personnel maintenance

03 Personnel testing

04 Design/Fabrication/Construction/Quality control
05 Defective procedures

06 Extreme environment

08 Corrosion

10 Normal wear/Natural end of life
11 Electrical malfunction

12 Mechanical malfunction

13 Piece part failure

14 Low specific gravity

15 Stratification

16 High electrolyte solution level
17 Low electrolyte solution level
18 Insufficient charge

20 Defective/Weak cells

21 Voltage regulator malfunction
22 Current limiter malfunction

23 Current controller malfunction
24 Voltage limiter malfunction

25 Thermal overload protection

26 Cooling fan/Ventilation malfunction



Coae Failure Cause
27 Charge control malfunction

28 Charge control timer malfunction

29 Rectifier problem

30 Short circuit

32 Electrolyte dilution

33 Faulty cable/connectors

34 Charger malfunction

Failure Subcause.

A two-digit field was used to indicate failure

subcause, which uses the same codes and descriptions as the failure cause

field. This field can be used as a sort key.

Activity Resulting in Discovery (ACTIVITY)

This single-character alphanumeric field contains a code indicating

the activity taking place that led to the discovery of the event. This

field can be used as a sort key.

follows:

Code

oo m>»>

reoOomm

CODEZX

Type of Event (TYPE)

The type of event was coded in a single-character field.

Activity

Testing (unspecified)
Normal lcad testing
Monthly testing
Weekly testing

Quarterly testing
Refueling testing
18-month testing
5-year testing

Maintenance

Normal plant operation
Records review

Unknown

The codes and activities are listed as

The

following is the list of the codes corresponding to the type of events:



o
o
Q
o

Type of Event

Recurring common cause

Common cause

Recurring

Command fault

Recurring command fault

Common cause command fault

Recurring common cause command fault
Blank Random

<C—-“wvoxmOmW l

In addition to random events, we were able to identify events as being
either recurring, common cause, or command faults, as well as combinations
of these three types.

or plants at one site (for example, Quad-Cities 1 and 2) reporting problems
of a similar enough nature that some note should be taken. No attempt is
made to comoare events at Quad-Cities 1 with events at Zion 1 (that is, to
identify intersite failures). An example which illustrates recurring
failures would be two separate LERs from one plant stating that, "battery
charger output breaker, No. 2, failed open due to excessive heat caused by
a thermal overload." Both of these events would be classified as
recurring. One other criterion for classifying an event as recurring is to
have an LER state, "this is a recurring failure," or "similar failures have
been reported on this component."

A common cause failure classifies not only simultaneous faults of two
or more components, but .1so includes single faults where the potential for
two or more component failures exists. The latter #re considered common
cause candidates. If there was any doubt as to whether an event was common
cause or not common cause, then the event was coded as common cause. If
the same common cause was reported more than once at one plant, this was
coded as recurring common cause.

A command fault is a fault where there is no actual physicai failure
of the component, but where the component is in the wrong state because of
factors external to the component. External factors, such as human error
or failure of a component that interfaces with the faulted component,

11



account for most command faults. For example, if a battery charger's AC
supply breaker failed, leaving the battery charger inoperabie, it 15 not a
battery charger failure; the battery charger would operate satistactor’'ly
if power were available. !lowever, if therc was any daubt as to whether the
fault was a command fault or failure, then the fault was considered a
failura. Recurring command faults describe events that incluc? the

criteria for both recurring and command faults. Common cause command

faults occur when two or more components are affested by a single command
fault., As before, these components do not experience an actual failure,
but are in the wrong state due to input (or lack of input) from other
components. When the reported problem was a recurring command fault, the
appropriate code was used. When the event was bota a recurring and common
cause command, we used the recurring ccmmon cause conmand code to identify
the faulv.

Type of event can be used as a sort key.

Event Classification (CLASS)

When possible, events were classified as Frequency-of-Use-Related or
Age-Related. In some cases, we could not specifically classify an event as
either Frequeicy or Age; these events are coded Unknown. However, due to
the Tim"ted information contained in the LERs, it was difficult to extract
the necessary information directly from the LER narrative. Therefore, the
classification method is subjective and care should be used in drawiag
conzlusions from these data. This field can be used as a sort key. The
followiag list shows the coding used for event classification.

Code Event Classification
D Frequency

T Age

U Unknown

12



Number of Failed Components (FAIL #)

The FAIL # field is a two-digit field used to store the number of
components in each one-line data record. A blank in this field implies
that the value in the field is one. This field is used for counting events
or reports rather that sorting them.

Reports involving more than one component failure are assigned a
number indicating how many components were involved in the report. Thus,
the "Number of Failed Components" data are important because there is not a
one-to-one relationship between the number of reports and the number of
components in the data file. Where the LER was not explicit or the number
of failed components, the number appearing in FAIL # was subjectively
assigned and noted in the flagging field (described below).

Failure Mode Description (FAILURE MODE DESCRIPTION)

A short, concise description of the LER failure mode was condensed
into a 50-character alphanumeric field called FAILURE MODE DESCRIPTION.
FAILURE MODE DESCRIPTION is not a sort field.

Failure Cause Description (FAILURE CAUSE DFSZRIPTION)

A short, concise description of the LER failure cause was condensed
into a 41-character alphanumeric field called FAILURE CAUSE DESCRIPTION.
FAILURE CAUSE DESCRIPTION is not a sort field.

Both the FATLURE MODE DESCRIPTION and FAILURE CAUSE DESCRIPTION may
contain information in addition to that appearing in coded form. The
battery identification number, such as "radiation monitor 2R12A battery
pack"; or a series of failure causes, such as "broken terminal on shutdown
board battery because of maintenance error due to procedural problems"; or
the "as found" condition of related equipment that may have affected the
proper operation of the battery or battery charger, such as "supply breaker
for a battery charger found open", are examples of additional information

certained in these fields.




Additional Information

The items discussed so far are all that can be printed on a single
line of computer printout. Additional information is available, however,
and is discussed below. All fields, with the exception of CELL NO., in the
following section can be used as sort keys.

Manufacturer Code (MANUFACTURER CODES). The MANUFACTURER field is a
four-character alphanumeric field used to store component manufacturer

data. The manufacturers' names and codes were obtained from Exhibit J of
Reference 2. LERs obtained from the Nuclear Safety Information Center
(NSIC) Data Base have no manufacturer listed other than those found in the
descriptions. Some LERs failed to report any manufacturer and were coded
as blanks in the MANUFACTURER field. The following is a list of
manufacturer codes and names for this report.

Code Manufacturer

C173 C&D Batteries, Division of Eltra Corp.
Cc742 Cummins Engine Co., Inc.

E147 Electro-Motive Division of G.M.
E226 Eltra Corporation (Eletra)

E355 Exide Industrial Division

F359 E«xon Chemical Company

FO13 Fairchild Hiller Products

G080 General Electric Company

G185 Gould-National Batt

G190 Goulds Manufacturing

G195 Goulds Company (Goulds)

LO15 La Marche Mfg. Co.

P319 Power Ccnversion Products, Inc,
ul12s Universal Industries

V115 Victoreen Instrument Division
w059 Waukesha Elec. Mach. Mfg. Company
wi20 Westinghouse Electric Corporation
Blank Manufacturer not specified

One should be cautious in using this manufacturer information because
in many LERs the manufacturer listed was not the manufacturer of interest
but was the manufacturer of a particular piece part or subcomponent.

14



Voltage Rating (VOLTAGE RATING). The VOLTAGE RATING field is a
three-digit field used to store component voltage data when the LER

provided this information.

Repair Time (REPAIR TIME). The REPAIR TIME field is a three-digit
field used to store component repair time when available in hourly units.

Flagging (FLAGGING). Each one-line data record was evaluated to
determine whether or not the event might need to be "flagged" for possible
future evaluation. The following is a 1ist of the codes and descriptions
used in the FLAGGING field.

Code . __Flagging
A Failed component caused an accident or scram
B Component failed to mitigate an accident or scram
C Safety significance

D Unknown component failure number
E Unknown cell number

F Unknown component failure and cell numbers
N LERs obtained from the NSIC data base's NUREG/CR-2000
Y Events found in NUREG-0666 -

Number of Affected Cells (CELL #). The CELL # field is a two-diait
field used to store the number of battery cells affected by a given event.

Plant LER Number. In addition to a plant docket number, each plant
assigns a number to each LER that it submits. This number is assigned
sequentially within each calendar year to every LER submitted by the
plant. At the end of the calendar year the plant LER number will start
again with 001 for the next year.

Report Type. LERs are either (a) two-week reports, (b) 30-day
reports, or (c) other. 1ihis information was coded and stored for possible
future use. This information was not found in the NSIC data base's
NUREG/CR-2000.

15



SUMMARY OF RESULTS

As was mentioned earlier, there were 21,021 LERs screened for this
report. Of these LERs, 169 were selected for use in this analysis. From
these 169 LERs, 212 one-line descriptions were derived and entered into the
data base. However, 48 of the one-line descriptions have "test not
performed" as the failure mode and hence do not represent true faults. Of
the remaining 164 one-line descriptions, 109 describe events involving a
total of 120 batteries. The remaining 55 one-line descriptions describe
events involving a total of 61 battery chargers.

The 212 one-liners used to produce sorts on the various data base
fields are contained in Appendices C through I as follows:

Appendix . Field
NSSS vendor

Component

System

Failure mode

Failure cause

Human factors

Activity resulting in discovery

—XToOoOTMmoon

In addition, events found within the scope of both this report and the
report, "A Probabi.istic Safety Analysis of DC Power Supply Requirements
for Nuclear Power Plants" (NUREG-0666),l are listed in Appendix J for
those who wish to compare the two reports. Data concerning manufacturer,
voltage rate, repair time, flaaging, and cell number can be found in

Appendix K.

Summary tables were generated from the 164 one-line descriptions
having failure modes other than "test not performed." Tables 1 through 10
summarize battery and battery charger events by component and,
respectively, the following fields: NSSS vendor, plant, year, system,
failure mode, failure cause, failure subcause, activity resulting in
discovery, type of event, and event classification. Taole 11 presents the
codes used in the one-liners and will precede each sort of the one-line

16



data records. These sheets provide a converient reference for decoding the
one-line data records.

Because subjective judgments had to be made regarding pertinence of
recorded events, and because some component faults may not be recorded in
the LERs, the component faults summarized in this report should be
interpreted as only tentative gross indicators of true fault trends. The
individua, analyst must validate the applicability of the LER faults for
specific uses.
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TABLE 1. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND NSSS VENDOR

__ NSSS_VENDOR

FATLURES

COMMAND FAULTS
PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT

OF EVENTS SUBTOTAL

OF EVENTS SUBTOTAL

TOTALS

PERCENTAGE OF

~ EVENTS COMPONENT TOTAL

Batteries
Babcock & Wilcox
Combustion Engineering
Westinghouse

General Electric

29
75

COMPONENT SUBTOTALS 113

Battery Chargers

Babcock & Wilcox
Combustion Engineering
Westinghouse

General Electric

19
23

COMPONENT SUBTOTALS 50

4.24”
3.53%
25.66%
66.37%

12.00%
38.00%
46.007%

i o 39

.

42.85%
28.57%
28.57%

9.09%
54.54%
36.36%

—

TOTAL

TOTAL

4.16%
5.83%
25.83%
64.16%

3.27%
11.47%
40.98%
44,267




TABLE 2.

_ _PLANT
Bat ter i es

Babcock % Wilcox Plants

Crystal River 3
Davis-Besse |
Dconee 3

Combustion Engineering Plants

Calvert Cliffs 1
Calvert Cliffs 2
Millstone 2
Palisades

Hestinghouse Plants

Beaver Valley 1
Donald C. Cook 2
Joseph M, Farley 1
McGuire |

North Anna 1
North Anna ?

H. B. Robinson 2
Salem 1

Salem 2

Sequoyah 1
Surry 2

Trojan

FAILURES

NUMBER

OF EVENTS SUBTOTAL

-_— N W e NN N e o NN W

SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND PLANT

PERCENTAGE
OF COMPONENT NUMBER

OO0 YRS

PERCENTAGE
OF COMPONENT

OF EVENTS SUBTOTAL

0.88% -
2.65% --
0.88x --

1.76% =

0.88x --
0.88% 2

.65% =
.76% e
192 -
.887 -
.882 e
.76% -~
.76% -
76X 5
.88% --
.65% --
.76% =
.BRY --

D = N O = = - O O N = N

.28%

57%

TOTALS

PERCENTAGE OF

CVENTS COMPONENT TOTAL

—

W - - N

- W e NN N e -y N W

0.83%
2.50%
0.837

1.66%
0.83x
0.83
2.50%

2.50%
1.66%
5.83%
0.81
0.831
1.66>
1.66%
1.66
0.83>
2.50%
1.66%
0.83x



. (CONT )

FATLURES COMMAND FAULTS

L. . ... 2 ISR ... . ... 3 4. . L TOTALS
PERCENTAGE PENENIME - i
NUMBER  OF COMPONENT NUMBER  OF COMPONENT PERCENTAGE OF

PLANT OF EVENTS SUBTOTAL  OF EVENTS SUBTOTAL  FVENTS COMPONENT TOTAL

@gtterieg_icont;l

Westinghouse Plants (Cont.)

Turkey Point 3 | 0.88% - -- ] 0.83%
Yankee Rowe 1 0.88% -- -- 1 0.83%
Zion - - 2 28.57% 2 1.66%
General Clectric Plants
Browns Ferry | 1 0.88% -~ -- | 0.83%
Browns fFerry 2 1 0.88% 1 14.28% 2 1.66%
Big Rock Point 45 39.82% -- -- 45 37.50%
Brunswick 1 2 1.76% ~- -- 2 1.66%
Dresden 1 2 1.76% - - 2 1.66%
Dresden 3 2 1.76% 1 14.28% 3 2.50%
Edwin I. Hatch 2 8 7.07% -- -- 8 6.66%
James A, Fitzpatrick 8 7.07% - -- 8 6.667
Monticello 1 0.88% - -- 1 0.83%
Oyster Creek | 1 0.88% -- - 1 0.83%
Peach Bottom 3 1 0.88% -- - 1 0.83%
Quad-Cities 1 1 0.88% -- -- 1 0.83%
Vermont Yankee .. 1.76% - - 2 1.66%
COMPONENT SUBTOTALS 113 7 TOTAL 120

|
|
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TABLE 2. (CONT.)

FATLURES

o FAWLURES =~~~ COMMAND FARLTS TOTALS
PERCENTAGE PERCENTAGE e e
NUMBLR OF COMZONENT NUMBER OF COMPONEN PERCENTAGE OF
_PANL OF EVENTS SUBIOTAL _ OF EVENTS SUBTOTAL VNS COMPONENT TOTAL
Battery Chargers (Cont.)
General Electric Plants
Big Rock Point 1 2.00° ~ - 1 1.63%
Brunswick 1 1 2.007 -~ -- | 1.63%
Cooper Station 2 4.00% i 9.09” 3 4.917
Duane Arnold | 2.00% -- -- I 1.637
Dresden i 1 2.00% -- -- 1 1.63%
Dresden 3 1 2.00% -~ -- 1 1.63%
Edwin 1. latch | 2 4.00% -- -- 2 3.27%
Edwin 1. Hatch 2 6 12.00% -- -- 6 9.83%
Monticello -- -- ! 9.097 1 1.632
Oyster Creek 1 1 2.00% -- - 1 1.63%
Pilgrim | 3 6.00% -- - 3 4.917
Quad-Cities 2 1 2.00% 1 9.09% 2 3.27%
Vermont Yankee 3 6.00% 1 9.09% 4 6.55%
COMPONENT SUBTOTALS 50 ]] TOTAL 61
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TABLE 3. SUMMARY OF v TERY AND BATTERY CHARGER EVENTS BY COMPONENT AND YEAR

. FAILURES (O TARTS TOTALS
PERCENTAGE PERCENTAGE -
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
YEAR . ~ OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Batteries
1976 17 15.04% 1 14.28% 18 15.00%
1977 25 22.12% 1 14.28% 26 21.662%
1978 15 13.27% -- -- 15 12.50%
1979 9 7.96% 1 14.28% 10 8.33%
1980 20 17.69% -- - 20 16.66%
1981 27 23.89% 4 57.14% 31 25.83%
COMPONENT SUBTOTALS 113 7 TOTAL120
Battery Chargers
1976 8 16.00% 1 9.09% 9 14.75%
1977 8 16.00% 1 9.09% 9 14.75%
1978 9 18.00% 2 18.18% 1 18.03%
1979 4 8.00% 2 18.18% 6 9.83%
1980 8 16.00% 1 9.09% 9 14.75%
1981 13 26.00% . 36.36% 17 27.86%
COMPONENT SUBTOTALS 50 11 TOTAL 61
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TABLE 4. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND SYSTEM

FAILURES COMMAND FAULTS

B e SOOI i e s o & 08 - TOTALS
PERCENTAGE PERCENTAGE ——— —— - ———
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
Sysiem 00000 0O OF EVENTS SUBYOTAL _ OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Batteries
PWR Systems

Area Monitor System ! 0.88~ -- -- i 0.83%
Emergency Diesel Generator 6 5.30% - -- 6 5.00%
Fire Protection System 5 4.427 - - 5 4.16%
Feedwater System ] 0.88% -- -~ 1 0.83%
Unknown/Unspecified/Other 12 10.61% 3 42.85% 15 12.50%
Station Batteries/Chargers 6 5.30% 2 28.57% 8 6.66%
Service Water Building Batteries/

Chargers 7 6.197 - -- 7 5.83!

BWR Systems

Area Monitor System 1 0.88% -~ -- 1 0.83%
Emergency Diesel Generator 3 2.657 -- - 3 2.50%
Fire Protection System 9 7.967 — - 9 7.50%
Neutron Monitoring Battery 2 1.76% 1 14.28% 3 2.50%
Unknown/Unspecified/Other 8 7.07% 1 14.28% 9 7.50%
Automatic {Reactor)

Depressurization (ADS) 34 30.08% -- - 34 28.33%
Special Use Batteries 1 0.88% -~ -- i 0.832
Station Batteries/Chargers 10 8.84% -- -- 10 8.33%
Switchyard Batteries/(hargers 1 0.887% -- -- 1 0.83%
Uninterruptible Power System (UPS) 5.302 - -- 6 5.00%

COMPONENT SUBTOTALS 113 7 TOTAL in
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TABLE 4. (CONT.)

~ FAILURES __ CoMMAND FAULTS TOTALS
PERCENTAGE PERCENTAGE - —--
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
L SYsTem ___ OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL _ EVENTS COMPONENT TOTAL
Battery Chargers
PWR Systems
Fire Protection System 2 4.00% - .- 2 3.27%
Unknown/Unspecified/Other 23 46.00% 6 54.547% 29 47.54"
Station Batteries/Charyers 2 4.00% - - 2 3.2n
Service Water Building
Batteries/Chargers - -- 1 9.09% 1 1.63%
BWR Systems
Fire Protection System 1 2.00% -- -- 1 1.63%
Unknown/Unspecified/Other 7 14,00 4 36.36% 11 18.03%
Station Batteries/Chargers 9 18.00% -- -- 9 14,752
Switchyard Batteries/Chargers 3 6.00% -- -- 3 4.91%
Uninterruptible Power System (UPS) 3 6.00% -- -~ 3 4.91%

COMPONENT SUBTOTALS 50 " TOTAL 61




TABLE 5. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND FAILURE MODE

FAILURES COMMAND FAULTS _ TOTALS
PERCENTAGE PERCENTAGE -
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
FAILURE MODE OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Batteries
Reduced Capability 68 60.17% -- -- 68 56.66%
No Output 31 27.437% 6 85.71% 37 30.83%
Unknown/Unspecified/Other -- -- 1 14.28~ 1 0.83%
Maintenance Replacement 14 12.387% -- -- 14 11.66%
COMPONENT SUBTOTALS 113 7 TOTAL 120
Battery Chargers
Reduced Capability 6 12.00% -- - 6 9.83%
No Output 33 66.007% 9 81.81% 42 68.85%
Unknown/Unspecified/Other 3 6.00% -~ -- 3 4.917
High Current/Voltage Output 2 4.00% 1 9.09% 3 4.91%
Low Output Voltage 3 6.00% 1 9.09% 4 6.55%
High AC Ripple on DC Output 1 2.00% -- -- 1 1.63%
Maintenance Replacement _ 2 4.00% P - 2 3.27%
COMPONENT SUBTOTALS 50 1 TOTAL 61

|
|




TABLE 6.

SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND FAILURE CAUSE

FAILURE CAUSE

FATLURES

TOTALS

COMMAND FAULTS
PERCENTAGE PERCENTAGE
NUMBER ~ OF COMPONENT NUMBER  OF COMPONENT

OF EVENTS SUBTOTAL

Batteries

Unknown

Personnel Operation

Personnel Maintenance
Defective Procedures

Normal Wear/Natural End of Life
Low Specific Gravity

High Electrolyte Solution Level
Low Electrolyte Solution Level
Insufficient Charge
Defective/Weak Cells

Short Circuit

Faulty Cable/Connectors
Charger Malfunction

COMPONENT SUBTOTALS

6.

1

LA

19%

.88%
.76%
.76%
36.
.53%
.50%
.537%
12.
.65%
.50%
.96%

28%

38%

OF EVENTS SUBTOTAL

PERCENTAGE OF
EVENTS COMPONENT TOTAL

1
.

N
@
o
~
32
N W W W

.28%

41

13

14

l -
O &, w

TOTAL 120

- NN N,

11

N

.83%
.50%
.50%
.50%
.66%
34.
.33%
10.
.33%
.66%
.50%
.66%
.50%

16%

83%
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TABLE 6. (CONT.)

FAILURES COMMAND FAULTS

TOTALS
PERCENTAGE PERCENTAGE -
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
__ FAILURE CAUSE OF EVENTS SUBTOTAL - OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Battery Chargers
Unknown 14 28.00% -- .- 14 22.95%
Personnel Operation -- -- 3 27.27% 3 4.91%
Extreme Environment -- -- 1 9.09% 1 1.63%
Mechanical Malfunction 2 4.00% -- -- 2 3.27%
Piece Part Failure 7 14.00% 2 18.18% 9 14.75%
Voltage Regulator Malfunction 7 14.00% 3 27.27% 10 16.39%
Current Limiter Malfunction 4 8.00% -- -- 4 6.55%
Current Controller Malfunction 2 4.00x -- -- 2 3.27%
Voltage Limiter Malfunction 2 4.00% 1 9.09% 3 4.91%
Thermal Overload Protection 2 4.00% - -- 2 3.27%
Cooling Fan/Ventilation Malfunction 1 2.00% -- -- 1 1.63%
Charge Control Malfunction 2 4.00% -- -- 2 3.27%
Charge Control Timer Malfunction 1 2.00% -- -- 1 1.63%
Rectifier Problem 5 10.00% .- -- 5 8.19%
Faulty Cable/Connectors 1 2.00% 1 9.09% 2 3.27%
COMPONENT SUBTOTALS 50 1 TOTAL 61
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TABLE 7.

FAILURE SUBCAUSE

SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT ARD FAILURE SUBCAUSE

COMMAND FAULTS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

OF EVENTS SUBTOTAL

Batteries

Personnel Operation
Personnel Maintenance

Design/Fabrication/Construction/
Quality Control

Defective Procedures

Corrosion

Normal Wear/Natural End of | ife
Electrical malfunction

Piece Part Failure

Low Spec.fic Gravity
Stratification

Defective/Weak Cells
Eleccrolyte Dilution

Charger Malfunction

COMPONENT SUBTOTALS 46"

7
3
3
3
1
3
1
1
3
3

1

2.17%
23.9%

15.22%
6.52%
6.52%
6.52%
2.17%
6.52%
2.17%
2.17%

17.39%
6.52%
2.17%

A

_ OF EVENTS SUBTOTAL  EVENTS COMPONENT TOTAL

1 2.132
25.53%

7 14.89%
3 6.38%
3 6.38%
3 6.38%
1 2.13%
3 6.38%
1 2.132
1 2.131
8 17.02%
3 6.38%

B 2.13%

L
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TABLE 7. (CONT.)

FAILURES COMMAND FAULTS

—— - TOTALS
PERCENTAGE PERCENTAGE -
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
FATLURE SUBCAUSE OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Battery Chargers
Personnel Operation 1 4.76~ 2 66.677 3 12.50%
Design/Fabrication/Construction/

Quality Control 2 9.52% 1 33.33% 3 12.502
Extreme Environment a 19.05% -- -- 4 16.67%
Normal Wear/Natural End of Life 2 9.52% - - 2 8.332
Electrical Malfunction 1 4.76% -- -- 1 4.17%
Piece Part Failure 3 14.29: -- -- 3 12.50%
Current Limiter Malfunction 3 14,29 -- -- 3 12.50%
Current Controller Malfunction 1 4.76% -- -- 1 4.17%
Short Circuit 1 4.76% -- -- 1 4.17%
Faulty Cable/Connectors 3 14.29% . -- 3 12.502

COMPONENT SUBTOTALS 21" 3 ToTAL 24°

a. 47 rather than 120 battery events are described in this table because no failure subcause was
indicated in the LERs for the other 73 events,

b. 24 rather than 61 battery charger events are described in this table because no failure subcause
was indicated in the LERs for the other 37 events.
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TABLE 8. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS RY COMPONENT AND ACTIVITY RESULTING IN DISCOVERY

FATLURES

ACTIVITY

NUMBER

PERCENTAGE
OF COMPONENT NUMBER

OF EVENTS SUBTOTAL

COMMAND FAULTS

OF EVENTS SUBTOTAL

TOTALS
PERCENTAGE
OF COMPONENT PERCENTAGE OF

EVENTS COMPONENT TOTAL

Batteries

Testing (Unspecified)
Normal Load Testing
Monthly Testing
Weekly Testing
Quarterly Testing
Refueling Testing
Maintenance
Normal Plant Operation
Unknown
COMPONENT SUBTOTALS

Battery Chargers

Testing (Unspecified)
Normal Load Testing
i8 Month Testing
Maintenance
Normal Plant Operation
Unknown
COMPONENT SUBTOTALS

26
4
22

3
32
10
13

N oo

2

o B

23.00%
3.532
19.46~
7.07%
6.19%
0.88%
2.65%
28.31%
8.84%

10.00%
12.00%
10.00%
4.00%
48.00%
6.00%

l [ T T
NIW NN e

(o]

'
100 -

|

—
C—

-- 26
= 4
-- 22
-- 8
-- 7
-- 1
28.57% 5
28.57% 34
a2.85% 13

TOTAL 120
18.18% 7
-- 6
-- 5
9.09% 3
72.72x 37
-- 3

TOTAL 61

21.66%
3.33%
18.33%
6.66%
5.83%
0.83%
4.16%
28.33%
10.83%

11.47%
9.83%
8.19%
4.917

60.65%
4.912




TABLE 9. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND TYPE OF EVENT

__FAILURES COMMAND FAULTS TOTALS
PERCENTAGE PERCENTAGE
NUMBZR OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
TYPE OF EVENT o OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Batteries
Random 73 64.60% -~ .- 73 60.83%
Common Cause 18 15.92% - -- 18 15.00%
Recurring 22 19.462% - - 22 18.33%
Command Fault -- -~ 1 14.28% 1 0.83%
Common Cause Command Fault = -- 6 85.71% 6 5.00%
COMPONENT SUBTOTALS 113 7 TOTAL 1.0
Battery Chargers
Random 41 82.00% - - 41 67.21%
Common Cause 1 2.00% - -~ 1 1.63%
Recurring 8 16.00% -- -- 8 13.11%
Command Fault -- -- 5 45.45% 5 8.19%
Common Cause Command Fault e -- 6 54.54% 6 9.83%
COMPONENT SUBTOTALS 50 11 TOTAL 61
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TABLE 10. SUMMARY OF BATTCRY AND BATTERY CHARGER EVENTS BY COMPONENT AND EVENT CLASSIFICATION

FAILURES COMMAND FAULTS

R TOTALS
PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
EVENT CLASSIFICATION ~ OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL  EVENTS COMPONENT TOTAL
Batteries
Frequency 40 35.39% 7 100.00% 47 39.16%
Age 11 9.73% - -- 1 9.16%
Unknown 62 54.86% s -- 62 51.66%
COMPONENT SUBTOTALS 113 7 TOTAL 120
Battery Chargers
Frequency 7 14.00% 8 72.72% 15 24.59%
Age 4 8.00% -- -- 4 6.55%
Unknown 39 78.00% _3 27.27% 42 68.85%

COMPONENT SUBTOTALS 50 1 TOTAL 61




RIPTTONS

CODES USED IN ONF -1 INE DF S

[ARLE 11.

- ] ' -
g | . z
' -
- 1 ' o
- ' -
—)
(=] ro
x wa
- a
- >
- o
3 <
I -
- '” H “
- - -
“ STA - ' M.S W
> -n> -0 1] \d
- “wrae o i o> =
- T v <o wi z -——
Z1 91 or “i =} o) “r -
el Mﬂ - - - - 2 o
'u - 0 o “ - i m.e .
- al x rJox ' -~ - “r\l' “
' l“ = -E K Ei X\ - @ - -l - z --
wio-= Dw IDWO - O W= zZTQ w ' '.'04 ©
al VIl wua Dunwe | ]l =AY se=mP - ) '.“‘.u&l
i o D> @« D B) = DUED=mmr O B = -
- al veaoldew Zi 6l e AN-T - | = &I Z2=wTX -~
O ZIT zZ - | G e——— A - I B WIDeE RO
. - B AD S i T I & »Alewx o
E53S%0a5 | 31 o1 oXl.oToEST | o Si5-S35%
= 1 o- R - = - o
UWWHNWWD ol IR - 't“"‘l’ - - o -
VEUZOEUT | Wi 31 @ > mwme T AZ ) - “
WONDe wa  x Lo e b XK e D ' QL memanl
AU Ex ) ] el Lo .Ilm ] - -
[ ) - - D X ST o e s b b K
L L A I R B ) A T wEe o | - —r— )
m. s == luytwf. -0 e D At
| DL e » ~ZEROxmnEXT D | — Vel
w = - o ] wi
- - 01 LU B N B OO N BN ) IR R
- ol D ' o
o )l WV SO OWLOITEZED “ WD O T
llllllllllllllllllllllllllllllllllllllllllllllllllllll
- '
o
o
-
=
=]
“
-
-
Ll
—
- x
=2 o
o -
- -
z -~ e z2 % m
-
— —~ - 2 O 2 -
- - [ o - - ]
v - e EX - '
- = - - -ouhoexd ] - -
“ o (-] x e et O ' P
214 - =% 4 oL D—— - ' e o
- “v o - e e L] v ] e -
i £ zzz e -l A EwWDOE - ] =2 &
[ 4 - O - - D - D DT (=] ' -0 Oz
w 1 v — W D A X O D P ] o -
®i oy EZ S et b Dl ol OuZ ' Wi - WK
S1 =) D= ZoT l“m.tl MNMIOOd AXCA DI -_uD 1 Ot W. S O
- o ~ZT D OW & x> AR L WE At X | D > waw wo
- = wEem ol ODJ0Y N  DeEre DEe | K wm e meiww
- =\ Wt L ik = NI X IxAT - Do ) I = = wswDurT
“wltl i AT=R 1D s AN DE et DU U DND b T —— Wl &l o D 'm
- WU DOE TaEE D e P DD D I & = = U
w i SR SETWO-D D X NH XX - e | D ! @ WSO
=3 QE~wL>» x ik OF WO ELEE ST vt Dbbdod | wd | QI ® >0 a
B T Wi U SR NN D R LT (DR | | A A AT e
it o B Qi T R A et b I A D DX B AL | K| W« T o
ttttt [SF TR S [V 1 -l 81 G=DadDxZ
TLT TN ctiimm vt e i s b s e ) o D —-oD &« | DNEe e
BEZIZmEAIEL Ot TL ICT Wide X | QO ED=-ED
OO0 LU D T Wt W R W €T D Dt bt | - UDNWE
m.?\.t'.l).t"lﬂtﬂr.ilm Vs‘ll.lln.u.ﬂl.l — s “ ruum =2 M
AN b= i) ol RS B i) KR ) D B Wo -
NE(&IO".’!‘UI‘UﬂBUUNMONENI‘N ' - UWI-S
DAACCD VOT WX Gt AT = 2P I D) I it | D T -
' EKEDT JTE -
2 D U N A N U N T A O O O ] -
=3 1 o LU I A A )
D DedtNME D DO Dt 86O P D Dt ST WL DIOO ONINE | o)
Wi OSO00DD0 NI L mame | Vi AMROOWOE-
---"-"-""'---"-'-"--'--".-"-"h ...............
' ]
| '
t '
[ ]
| ]
] ]
(<] ) 1
- ' ]
- ] 1 A
- ' i -
- 1= ] o
“w [ - z\ L] B
mE OO 1 e (=X ] z1 -
e - e - ' =] b4
Vo & | =) - ' - o
&l Tl T = O el - ] -
O ey | - ~ ] - - e
Sl =!I B AL | Wl -« T T ' z - =X
Ty - X9 L =) “i - ¢ - - e
w! al wlow | e “i 2 3 ' z) W -
>t - res ' v -l o & ] - e
' = II.NL l“ (=3 ] et | ' a wil «w-
N D wnde | o ads ' < = as
Vi VL OO oot - ' o
W oWl VaEeew ' ' ot (]
TI O ®rnr -1 o (N} '
- D z el 1 wil ew
OURS - (=1 =T ' S o
- - ' (=X}
Wit wi ' o
' '
w. [ _I*F Tt '
' '

34



DESCRIPTIIN

SYSTEM [DENTIFICATIUN CODES

11,

CO0E

IIHE

—_—

v w

e o

< w

- "

3

> -

c z

— L & -

-— - v

- v A

~ w D

Ll — —

o xwv

2 waxr

w -
o > A N D
Ow - 4. SV & & %]
e W >

<D =Ta D T
=T -y XOV
Wt AaO00umaZNo
Tis= MO WT =AW
Twwuwn O™ mODUE
W > VU EESJI~D
N ZTweDwWxa
VY Db W ) b LY
2 A LS O et L) e St O B
AU D=V agy =-J
Wl N~ U O am
OF St (A St O Y e D
OO VNZ~Wh=r— -
— Ow OZF wagdaa
Wy EDODDO XX D
ZTOXOW S o
CTZWEZZe JZ W™
T WWNOAID R C«aDOUT W
QCZF BUAO I ettt
A D e T O -
L W (D O D0 e ) o Ot et
T ZrmWUTODA LY
QWNALLZDODaIENANAND

OO ZIEZT A= X>0a
COWLULZZANNAND

35



1.

REFERENCES

P. W. Baranowsky, A. M. Kolaczkowski, M. A. Fedele, A P-obabilistic
Safety Analysis of DC Power Supply Requirements for Nuclear Power
Plants, NUREG-0666, April 1981.

Instructions for Preparation of Data Entry Sheets for Licensee Event
Report (LER) File, NUREG-0161, July 1977.

36



APPENDIX A
DISCUSSION OF THE CAUSES OF VARIATIONS IN LER REPORTING
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APPENDIX A
DISCUSSION OF THE CAUSES OF VARIATIONS IN LER REPORTING

There are generally two criteria used by the utilities to determine
reparting requirements for failures; these are: (a) the technical
specifications for each individual plant and (b) the LER reporting guide,
Regulatory Guide 1.16.A"1 The technical specifications for plants
licensed prior to January 1, 1976, were independently written by individual
plants without any planned uniformity among plants. All plants licensed
after this date use standardized technica specifications, which helped to
create more uniform reporting. Table A-1 shows those plants that have
standard technical specifications. In addition to technical specification
standardization, sinc2 1976 there have been changes in the rules that
govern LER reporting. These changed reporting rules, and the standardized
technical specifications, are expected to result in more uniform LER
reporting after January 1, 1976. But pre-1976 LER data, as well as LER
data reported by plants which are not subject to standard technical
specifications, will show considerable variation.

he above "mechanical" causes for LER reporting variations are
explicable and expected. However, there are additional reporting
variations. Differences in interpretation of the rules for submitting LER
reports cause some variation. Also, variation is caused by the difficulty
of determining the extent of safety and non-safety systems and therefore,
by the questions of what failures are or are not required to be reported.
finally, variation can be caused by the degree of importance assigned to
the LER reports by management of the individual utilities. We have seen
variation in both the quantity and quality of LERs submitted by similar
plants, where one would expect more uniform reporting. We have attributed

these variations to the reasons given above.
The one thing that seems to have most ' indered the development of

uniform reporting is the lack of agreement abc.t the purpose of an LER.
Many people feel that LERs are intended to highli ht problem areas within
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the safety systems. Some feel that the LERs ought to be used to highlight
generic problcm areas. Many of these same people do not feel that these
uses are compatible with the need to determine failure rate information.

These differing viewpoints may confuse the individual responsible for
reporting events. Hence, we have the variations in the quality and quantity
of LERs received by the Nuclear Regulatory Commission. For further discus-
sion of the causes of variations in LER reporting, see Reference A-2.

TABLE A-1. FACILITY OPERATING LICENSES ISSUED WITH STANDARD TECHNICAL
SPECTFICATIONS

o Facility Vendor Issue Date

Crystal River Unit 3
Davis-Besse Unit 1
Three Mile Island Unit 2

December 3, 1976
April 22, 1977
February 8, 1978

Arkansas Unit 2

Calvert Cl1iffs Unit 1 (STS Conversion)
Calvert Cliffs Unit 2

Millstone Unit 2

St. Lucie Unit 1

July 18, 1978
February 11, 1977
August 13, 1976
August 1, 1975
March 1, 1976

Beaver Valley Unit 1
D. C. Cook Unit 1

D. C. Cook Unit 2
Joseph Farley Unit 1
Joseph Farley Unit 2
McGuire Unit 1

North Anna Unit 1
North Anna Unit 2
Salem Unit 1

Saiem Unit 2
Sequoyah Unit 1
Sequoyah Unit 2
Trojan

Yankee Rowe (STS Retrofit)

January 30, 1976
October 25, 1974
December 23, 1977
June 25, 1977
March 31, 1981
July 8, 1981
November 21, 1977
August 21, 1980
August 13, 1976
May 20, 1981
September 17, 1980
September 15, 1981
November 21, 1975
January 1, 1977

Brunswick Unit 1
Brunswick Unit 2 (STS Conversion)
Hatch Unit 2

September 8, 1976
November 23, 1977
June 13, 1978

OoOoOo EEEXELEEXELTEEETEES OO0 o
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TABLE B-1.

BABCOCK & WILCOX

Plant

avl

CR3

08!

R51

m

Tz

Code

Plant Nare
—{Docket Number)
Arkansas Nuc lear Opes )
(50-313)

Crystal River ?
(50-302)

Davis-Besse 1
(50-316)

Oconea |
(50-269)

Oconee 2
(50-270)

Oconee 3
(50-287)

Rancho Seco
(50-312)

Three Mile '<land 12
(50-289)

Three Mile Islang 22
(50-320)

Design
flectrical
Rating
ine)
/%0
825
906
837
887
857

918

819

GENERAL PLANT [INFORMATION

Criticality

.
0R06/78
01714777
08/12/77
0419773
1M/11/73
09/05/74
05/16/78

06/05/748

03/28/78

ilate of
Commercial

Operatfon

12/19/78

03Ny n

07731778

0718722

(2/09/74

12/716/78

04/17/75

09/02/74

12/30/78

Location
(State)
ap

FL

CA
PA

PA

Architect/Enqineer

Lonstructor

Rechtel

Gilbert Associates

Bechte!

Duke & Bechtel

Duke & Bechtel

Duke & Bechte!

Bechtel

Giibert Associates

Burns & Roe

Bechtel

J. A. Jones Construction
Bechte!

Duke Power

Duke Power

Duke Power

Bechtel

United Enginecrs

& Constructors

United Engineers
& Constructors
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TABLE B-1. (Continued)

COMBUSTION ENGINEERING

Desi
Electrical Date or
Plant Plant Name Rating Criticality Commercial Location
Cfede (Docket Number) (Mwe ) Date Operat ion (State) Architect/Engineer Constructor
aAR?2 Arkansas Nuc lear One ? 912 12/05/78 03/26 /80 AR Bechte! Bechtel
(50-368)
cch Calvert Cliffs ! 845 10/07 774 05/08/75 L Bechte! Bechtei
(50-317)
cc2 Calvert Cliffs 2 LLLY 11/30/76 0401777 M Bechte! Bechtel
(50-318)
FC1  Fort Calhoun 478 08/06/73 06/20/78 NB Gibbs, Hill, Gibbs, Hill,
(50-295) Durham & Richardson Durham & Richardson
MI2 Millstone 7 870 10717/75 12/16/75 cr Bechte) Bechtel
(50-336)
My Maine Yankee 825 10/23/72 12/28/72 ME Stone & Webster Stone & Webster
{ 59-309)
PAY Palisades B80S 05724771 12/31/1 M Bechtel Bechtel
{50-255)
SLY St. Lucie 802 04/22/76 12/21/76 FL Ebasco Ebasco

(50-335)
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TABLE B-1.
WESTINGHOU SE
Plant Plant Name
Code  ___ (Docket Number)
BvVI Beaver Valley )
(50-334)
L] Donald C. Cook 1
(50-315)
D2 Donald C. Cook 2
(5G-316)
HN1 Haddam Neck
(50-213)
P2 . Indian Point 2
(50-247)
"3 Indian Point 3
{50-286)
JFY Joseph M, Farley 1
(50-348)
JF2 Joseph M, Farley 2
(50-364)
KE} Kewaunee
(50-305)
MG McGuire
(50-369)
NA Y North Anna !
(50-338)
NA? North Ama 2
(50-339)
PRI Prairie Island
(50-282)
PR2 Prairie [sland ?
(50-306)
Tl Point Beach 1

(50-766)

{Continued)

Design
Electrical

Rating Criticality

(Mwe) Date
RS2 05/10/76
1054 01,18/7%
110 03/10/78
582 07724767
873 05/22/73
465 04/06/76
B29 08/09/77
829 05/05/81
535 03/07/74
1180 08/08/81
907 04/05/78
907 06/12/80
530 12/91/73
530 12/17/74
437 11/02/70

Date of
Commercial

Operation
10/01/76
08/27/175
07/01/78
01/01/68
08/01/78
08/30/76
12/01/17
07/30/8)
06/16/74
12/01/81
05/06/78
12/14/80
12/16/73
12721774

rrv

Location
(State)
PA
Ml
M

(A1

NY

va

VA

Wi

Architect/Engineer

Constructor

Stone & Webster

American Electrical Power
Service Corporation

\merican Electrical Power
Service Corporation

Stone & Webster
United Engineers
& Constructors

United Engineers

& Constructors

Southern Services, Inc,
Southern Services, Inc,
Pioneer Services

L Engineering

Duke Power

Stone & Webster

Stone & Webster

Fluor Pioneer, Inc.

f luor Pioneer, Inc.

Bechtel

Stone & Webster

American Electrical Power
Service Corporation

J. A, Jones Construction

Stone & Webster
west inghouse
feve lopment Corp.

wWestinghouse
Development Corp,

Bechtel

Bechtel

Pioneer Services
& Engineering

Duke Power

Stone & Webster

Stone & Webster

Northern States
Power Company

Northern States
Power Company

Bechtel
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TABLE B-1.

Plant
Code

PT2

RG1

02

SA1

SAZ

SE1

SE?

S0

s

su2

T3

(Continued)

WESTINGIOUSE (Continued)

Plant Name

{Docket Number)

Point Beach ?
(50-301)

Fobert £, Ginna
150244

H, B. Robinson 2
(50-261)

Salem |
(50-272)

Salem 2
{50-311)

Sequoyah !
(50-327)

Sequoyah ?
{50- 328)

San Onofre |
(50-206)

Surry |
{50-280)

Surry 2
(50-281)

Trojan
(50-344)

Turkey Point 3
(50-250)

Turkey Point 4
(50-251)

Yankee Rowe
(50-029)

Zion 1
(50-295)

¢ion 2
( 50-304)

Elz:r‘?c\u
Rating
—ne)
197
am
00
1090
15
1128
1148
136
788
788
N3
693

693

175

Criticality

Date

05/30/72

11708769

09/20/70

12/0776

08/08/80

07/705/80

11/05/81

06/14/67

o0r/0v 2

03/07/13

12715/75

10720/ 72

06/11/73

08/19/60

06/19/73

2/24/73

Date of
Commercial Location
Operation  (State) Architect/Engineer Cons tructor
10/01/72 wi Bechtel Bechte!
06/01/70 NY Gilbert Associates Bechtel
0307/ sC Ebasco Fbasco
t
06/30/77 NJ Public Services & Gas Co. Uniteq Engineers
& Constructors
10/13/81 NJ Public Services & Gas Co. United Engineers
L Constructors
07/01/8) ™ Tennessee 7alley Tennessee Valley
Author ity Aythority
NA ™ Tennessee Valley Tennessee Valley
Authority Author ity
01/01/68 A Bechte) Bechte)
12722/ 12 va Stone & Webster Stone & Webster
0570173 VA Stone & Webster Stone L Webster
05/20/76 oR Bechtel Bechte!
1271472 FL Rechtel Rechtel
09/07/73 FL Bechtel Bechtel
07/01/61 mA Stone & Webster Stone & Webster
12/31/13 {8 Sargent & Lundy Commonwea1th Edison
09/17/78 It Sargent & Lundy Commonwealth Edison
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TABLE B-1.

GENERAL ELECTRIC

Plant
Code_
BF)

BF?

BF3

oRr2
DR3
EN)
EN
14

(Continued)
Design
Electrical Date of
Plant Name Rating Criticality Commercial Location
___(Docket Number ) _ (Mwe) vate Operatfon  (“tate) Architect/Engineer __Constructor
Browns Ferry 1 1065 0R/17/73 03/01/74 Al Tennessee Valley Teanessee Valley
(59-259) Authority Authority
Arowns Ferry 2 1065 07/20/74 03/01/75 AL Tennessee Valley Tennessee Valley
(50-260) Authority Authority
Browns Ferry 3 1065 08/08/76 03/ /77 AL Tennessee Vailey Tennessee Valley
(50-296) Authority Authority
Big Rock Point 72 09/27/62 03/29/63 L] Bechte! Bechte!
{50-155)
Brunswick 821 10/08/7¢ 03/18/77 NC United Engineers Brown L Root
(50-325) L Constructors
Brunswick 2 a2l 03/20/75 11/03/75 NC United Engineers Brown & Root
(50-324) & Constructors
Cooper Station 778 02/21/74 07/07/78 L] Burns & Roe Burns & Roe
(50-298)
Duane Arnold 53R 03/23/74 02/01/75 1A Bechtel Rechtel
(50-331)
Dresdan 1° 200 10/15/59 07/04/60 IL Bechtel Bechtel
(50-010)
Oresden 2 794 01/07/70 06/09/70 I Sargent & Lundy Uinited Cngineers
(50-237) & Constructors
Dresden 3 794 or3ym 1/16/71 I Sargent & Lundy United Engineers
(90-249) & Constructors
Edwin 1. Hatch | 1177 09/12/74 12/31/71% GA Bechtel Georgia Power Co.
{50-321)
E4win [. Hatch 2 784 07/04/78 09/05/79 GA Bechtel Geargia Power Co.
(50-366)
James A, Fitzpatrick 821 11/17/74 07/28/75 NY Stone & Webster Stone & Webster
(+0-333)
Millstone ! 660 10726 /70 03/01/71 cr Ebasco Ebasco

(50-245)
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TABLE B-1. (Continued)
GENERAL FLECTRIC
Design
Electrical Date of
Plant Plant Name Rating Criticality Commercial Llocation
Code (Dockat Number) (Mh2) Date Operat ion (State) Architect/Engineer
L) Monticelln 545 12/10/70 06/30/71 L Bechtel
(50-263)
MY Nine Mile Pgint ! 620 09/05/69 12/01/69 NY Niagara Mohawk Power
(%0-220) Corporat fon
oct Oys.er Creek ) 650 05/03/69 12/01/69 N Burns & Roe
(50-219)
P2 Peach 8ottom 2 1065 09/16/73 07/05/74 Pa dechtel
(50-277)
PR3 Peach Bottom 3 1065 08/07/74 12/23/74 PA Bechtel
(50-278)
P Pilgrim 1 655 06/16/7¢ 12/01/72 MA Bechte!
(50-293)
o (uad-Cities | 789 Ww/18/71 02/18/73 It Sargent & Lundy
{50-254)
2 Quad-Cities 2 789 04/26/72 03/10/73 IL Sargent & Lundy
(50-265)
V¥l Vermont *ankee 514 03/24/72 11730772 VT Ebasco

(*u-271)

Plant shutdown since 03/28/79.
Plant shutdown since 10/31/7%,

Constructor

Rechtel

Stone & Webster
Burns & Roe
Bechtel

Bechtel

Bechtel

United Engineers

& Constructors

United Engineers
& Constructors

Ebasco




APPENDIX C
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
SORTED BY NSSS VENDOR
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CONTRUL
HUMBER

Uilleen
G17106A
virleec
nzries
(VEE B V)
Q204469
c21587
Q22382
ozusyn
015532
022183
NZ3084e
U26489
DPEL LY
027808
0322450
021%3)
031282
Q17366
U2a9i19
ol16178
6asey
036400
0290089
a3ree2
URLE ALY
016357
0171198
Or7Lien
021043
022136
029147

EVENT
DATE

ori27?
020211
020917
040578
CREARLE
011978
A42778
090878
020819
081876
or21rs
111278
052279
VLTS L
121179
110581
nsoare
0%50¢e9}
o2r117
ORO3T9
1o2ere
040ar9
glose
iz1e17
Nazend
0914901
102478
020477
020417
032078
LLTRS B
Q921719

B 1~

Ba
A
8a
na
aa
aa
L)
L1
aa
LT
8C
8a
8c
L1
.19
LI}
LY
LI
A
ac
L1}
LD
L1d
18
LIS
L1}
Ra
&C
A
L
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NH
ST
57
i
5
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N
NN
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nh
LU
NN
N
NN
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NN
N
NN
NN
51
St
NN
5
NN

m~oon

tIne

I MO -
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S oo o oo cCceo

- et

INCORRECT PILOT CELLS TESTED FOR 3478 BATIERIFS
INCORRECT PILOT CELLS TESTED FUR 3A/8 BATIERIES
INCURRECT PILOY CELLS TESTED FOR 3478 GATYFRIFS
WRONG BTTRY CELLS MOMITORED FUR WEEKLY BATT Sy
STATION BATTIRY SHORTED DURING MAINTENANCE

I BTIRY CELL 32 ELFCTROLYYE 3.G. DECRS 003 ANt

& CELLS OF ENGINE BITHY W/ ELECTROLYTE BELW PLATE
STATICON BATTERIFS wNLY SURY TEST NOT DONE ON TNE
ELECTFOL LEVEL IN & CELLS FOUND LO IN DSL EnG STA-
125-VOC INSTR € CNIRL BATYERLES NOT LOAD TESTED
SPOKE FROUM | TERMINAL OF L1EC BATYERY 3C8H

CHEGRS 2-2A/0 FUSE BLFW NU CHRGR FUR BANK 2-7%8
SURVEILLANCE NUT PERFORNED ON STATION BATIFRIES
BATTERY CHARGER 2031 FAGLED, OC OQUTPUT LAMP SOCK-
BATTERY CHARGER 2032 AL BRFAKER TRIPPED

GUTPUT BREAFER OF BAATTERY CHARGER 2034 TRISPED No-
125 vOC BTTRY 22 CELL 54 ICV BELOW MIN VOLTAGE
VOLT OF CELL 18 OF 125 vOC BATTERY 12 FOUND .0RY -
®LIL 125 VOO BATVERY INAUVEWTVENTLY TAKEN OUT OF §F-
VAKTIUS CELLS REPLACED IN 2084M BIFRY (4 CELL Sy

BC BUS-2 VOLTIG FELL)VOLTG ON ASSOC AC BUSES FELL

2 CELLS IN STATHON BATTERY 82 BURST wWHILE TAWING -
OUTPUT BREAKER FOR BOTH STATION BATIERIES WERF NP-
OUIPUT LOST FROM “AB™ BATTERY CHARGER

SURVEILLANCE REQUIRPEMINTS NUT MET ON “A8™ RATTFRY-
LA BATTERY CHARGER SHUTDOMN ON MIGH VvOL 1AGE
VOLTAGE CECREASED IN CELL 4B BY MORE THAN 0,05V
SUSWETLLANCE TEST MUT PERFORMED ON 93 & 8% Sravgn-
SURVETLLANCE TFST NUT PERFORMID (IN CHARGERS ASSNC-
OECR #4 DC BUS VOLTAGE DUF YO A FAULTY BIIRY CHpLR
06 STATION BVIRY CHURGR OUIPUN BRKE TRIPFED

CELL 04 UF BATTESY NO. ) COULD KOT WULO URTGINSL -

FALLURE CAUSE
uES(.lP|IHN

TOENRTIFICA LN STICRews NUT ROVED
IDENIIFICATIOUN STICKERS NUT MOVED
IDENTIFICATION STICKERS NOT MOVED
PERSONNEL NOT FOLLOWING PROCEDUSRES
PERSONMEL ERROR, CAUSED PEAC R TRIP
FLEC, STRAY, OUE TO LO BYIRY LUADING
FLEC. ADDED BR0UGHT CELLS UP TU NORMAL
MISUNDERSTANOING BTWN PERSUNNEL

“RTING OTYRY, DIESEL STELL STARTED

DECTY PROCT wRONG DATA IN SUKV PRINIOLT
TERMINEL OFCIVZCNNCTINS FOUND DEFECTIVE
DEFECTIVE GATING FILIER MUDULES

PERSUNNEL OVERSIGHI

~ET BURNED UP DUE TO HIGH HEAT,VOLT,DLST
CUPRENT SURGED WHEN SHIFTING TO FLOAT

~EN IWICE. MO CAUSE COULD BE FDUND

CAUSE UNKNOWN

~AFLOW MINIMUM.  FULL CAPACETY AVAILARLE
“RVICE. SUFERVISOR GAVE PERMISSION
PEDUCTION IN CELL VOLT. FULL CAPACITY
CURR LATR & UUTPUT BRKR SETTING FRRUNEOUS
“VNLTAGE READINGS. FULL CAPACITY AvAL
~ENED FUR L HUUK. PERSONNEL ExRUP

POWER SUPFLY BXR TRIPPED FUR ND REASOP
~CHARGER. MISINTERPRETATION OF TECH <PEC
HIGH VOLTAGE DEVICE FOUND UFFECTIVE
UMVNGWN.  CELL 48 FROM BIIRY 3. 1£%0 2.4,
N BATTEwTES.  PEMSONNEL ERROP

“EATED WITH #3 L 86 STATION BITRY, PEFSUM
FATLD COLLECT® RESISTR IN CHRGR CNIRL (KT
[HPROPE OF UF CRIBAK.CAUSE OF THP UNKIOWH
“VOLIAGE.,

FULL BATTERY CAPACLYY avafy.
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1. S

02 BATTERY CHARGER QUTPUT BREAKER FAILED OPEN

82 BATTYERY CHARGER QUIPUT BREANER TRIPPED NPF

€4 STATION BATTERY CHARGER TAKEN DUT OF SERVICE

2 OF 60 CELLS VOLTAGE FOUND DROPPED BY .05 VNC

12% wOC FQUALIZING CHARGE TOO MIGH, FAILED INVERT-
CO PLANT ATTRY CELL B9 BELDW MIN SPECIFIC GRAVITY
AD PLANT BTYRY CELL 3% BELOW MIN SPECIFIC GRAVITY
SURVE TLLANCE NOT PERFURMED DN *N" TRAIN BATIFRY
BYTRY CHARGER & WENT INTO OVEPCHARGE

VOLTG REG SPIXING TO 200 ANPS THEN SHUTTING NFF
BYTRY CHRGR TROURLE ALARMED CHARGER FAN HAD TRPD

# 31 BTTRY CHEGR AC BRKR TRIPD BATT ChHRGR INNP
OQUTPUT FRON CHARGER 032 DISCOVERED DRUPPING
BATTERY CHARGER 932 DISCOVERED TRIPPED

2 CELLS N S¥ BLDG ™A™ BATY BANX 1 FAILD T7.5. REQ
2 CELLS TN SV BLDG 8 BATT BANK 2 FAILD T.5. PFO
QUARTERLY AUXILIARY BUILDING BATIERY VERIFICATION-
SW BLDG B BITRY SYS LOW SPECIFIC GRAVITY

SW BLDG B BAYTRY SYS LOwW SPECIFIC GRAVINY

SWw 8 DC ODISTRIBUTIUN S¥S INOP NO LUTPUT FROM RATI-
“w BLOG “a™ BATT SrS LD BALY CELL SPECEFIC G2aAVITY
SWOSAT BTIRY SYS LOw CELL SPECIFIC GRAvVITY

SW OBLDG ™A™ BATT SYS LOW CEtL SPECIFIC GRAVITYY
CELL TN CELL RESTSTANCE IN 3 CELLS FOUND MHIGM

T DAY SURVEILUANCE OF EMERGEINCY OIESEL GENFRATAR -~
DIESEL GENERATOR BATTERIES SURVEILLANCE NOT DONF
18 MONTH SURVETLLANCE ON DeCe DISTRIBUTION SFRVIC-
18 MONTH SURVEILLANCE NN D.Ce DISTHIBUTION SFRVIC-
LJ EMERGFHCY DIG INOP CELL S.6G. AFLOW 1.2
BATTERTES FOR 23 £ 200 UIESEL GENIRATORS FALLFD SU-
DATA FROM TWO FESTS ON 23 DIESEL BATTERY FOUND MO~
DIESHL DRIVEN WrERLY BATTIRY INSPECTLON NOT DONF

EXCeSSIVE MEAD CAUSED THERMAL OveEwLOAL
FACESSIVE MEAT CAUSED IMERMAL OVERLUAL
PAD ELECTRICAL CONNECTION In OUTPUT

N0 CAUSE GIVENSBATTRY MAD FULL CAPACT Y
~ER, CAUSED SCHAM AND SI. NO CAUSE

FYACT CAUSE NOT DETERMINED

EXACT CAUSE NOT ODETERMINED

PROUCEDURE LACKED SIGNOFF

FAULTY CNICT ON CHAKGER CONTROL TIMER
FAULTY PHASENG CRD IN CURNENT LIMITER (x1}
AC FAN MTR INOP EXPOSEL WIRE BLEW A FLSE
PRESSURE SENSO® FAILED TRIPPING RREANER
VOLTAGE AND CURKENT CONTROLLER REFLACED
FATLED DP AIR FLUW SENSOR SWITCH

CAUSE COULD NOT 8E DETERMINED

CAUSE COULD NOT BF ODETERMINED

~NNT PERFURMED ON TIME. PERSONNEL

BATT PLACED ON EQUALIZE & S.Go ACCEXT aBLE
N EXVERMAL CAUSF FOR LOw SPECIFIC GRiV
~CHRGR &, MV S/0 RELAY ACTUATED

CLNSE TENM PUST PROX/ZACLD RESIPUEZDES IGN
CLOSE TERK® POST PROXZACIU RESIDUEZDES IGN
CLOSE TeRM PRUXZACID RES/POST SEAL DECIGN
CNRRUSTION OF TERMINAL CUNNECTIUNS
~AATTERIEY LXCEFDEDL INTEMVAL. PROCEDLRAL
TIME LAG IN IMPLEMENTING NEW PRUCEDURES
~F SYSTEM NOT DOME. PERSONNEL OVERST(MT
~B SYSTEM MO DONE. PERSUNNEL OVERSEOMY
N/C RATTERY NEAR END OF USEFUL LIFE

~QVE LLLANCE TEST. & CELLS REPLACED

~T USABLE. NUT CUMPA €D WITH [MITIAL CON
PROCEQUFES WERE DEFECTIVE
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ONE LIME DESCRIPIIONS UF Il'!(l' AND SATTERY CHARGER EVENTS SOHITED By NS3S VENODUR

- -

A
T
v Y 1 C A
L 8 € 3 18 .
; : CONTROL EVENT 9 { go I ; 2 . FALLURE mODF FALLURE CAUSE
| NUMBER OATFE P M EE Y E e DESCRIPIION TDESCRIPTION
W YRl 0UI9861 120%77 BA ST A0 E W CELL VOLTAGE ON CELL 18 OF BANK | FOUND 0w NN CAUSE FOUNU, CELL REPLACED
W ZIL 17002Ma 121281 8A NN RDT M G D UNIT 2 212 BAVTTERY TAKEN 0DS ERPONE JUSLY LICENSED GPERATOR ERRQR
W oZTY LTHI28R 121230 BC wn WOl W U D UNIT 2 202 CHARGER TAKEN 005 ERRONEOUSLY LICENSLD OPERAIUR ERROR
W 211 172130 121%41 BA MK COS U U O FOUALIZING CHARGE WOT PLACED ON SATTERY 112 PROCEDURE NOT CLEAR ON COMNUNICATIONS
G REL OYAOES OT2281 BA BN AZD u 250 WOLY MAIN BATTERY TAKEN OOS 10 Breass & CRACK- -ED CeLl,
G RE2 015396 070576 BA N® 83302 A U O NEUTRON MONITORING BATYES 2A MADE INQPERAALF CNNCIN BROXEN OFF A CELL POST PERS ERBON
G RE2 027671 041979 BA 5P BII02 N C D AROKEN TERMINAL DISCOVERED ON S/0 BOARD "0 ATIRY PFERSUNNEL ERFOR, ALSO AFFECTED UNIT 1
G HPL 0152484 O83CTS BC ST A29 u STATION BATTERY CHARGER FAILED DEFECTIVE STLICON RECTIFIERS
G RPL OL9248R 0HIQT6 BA ST ALB D LEAD ON BITRY REDUCED VOLTAGE € SPECIFIC GRAVITY  STATION AATVERY CHARGER HAQ FAILED
G BPL O15326A QF2276 BA SA AL7 u ROS BATTERY O PRLOT CELL LOW CLECTROLYTE LEVFL FYACT CAUSE UNKNUWN
G BPL 01953268 072276 B2 SA Ala32 0 RODS BATTERY D PILOY CELL MAD LOW SPECIFIC GRAVITY ANDITION OF wATER POSSIBLE CAUSE
G BPL OLS3274 D726876 BA 54 AL7 u RDS BITHY C PILOT CELL tOw ELECIROLYIE LEVEL UNKNOWN CAUSE
o G BPL 01323278 072976 BA Sa T1e (T RUS BITRY C PLLOT CELL RDG LO SPECEFIC GRAVETY DECTY PROC SPECIFIC GRAVITY READ TOO 00N
- G RPL 015444 OB1276 RA DA £33 1 EMERGENCY DIESEL GENERANOR DID NOT START DUF TN (= =ANSE BATTERY CONNECTION.
G BPL 0150738 100376 RA 5A ALT v ROS O BTTRY PILUT € 3 OIHER CEL'S LO ELECIROULYTE - -1 FVEL. UNKNUWN CAUSE

6 AP1 DLIACT73I8 100478 BA S& 41405
G BP1 0163054 102174 Aa SA 714

POS D BTIRY PILOYT € 3 OVWER CELLS LO SPEC GRAVITY INCOMPLETE ELECTIROLYTE MIXING
u RDS ™am BYTRY PILOT CELL 5% LOw SPECIFIC GRAVITY VINKNOWN CAUSE  VENDOR ENVESTIGATING

6 APL O1A459 110474 B2 SA ALS v RDS B PIIOT CELL LOW SPECIFIC GRAVITY UNKNOWLN CAUSE

G BFL OL1A305%R 1121706 BA Sa AL BDS "A™ BTIRY PELOY CELL %% LUW SPECIFIC GRAvETY UNENOWN CAUSE  VENDOR INVESTIGATING
G BP1 OIASBG 120276 BA SA AL u ROS B ATIRY PILOUY CELL 27 LO SPECIFIC GRAVITY UNKNUOWN CAUSE  VENDUR INVESTIGATING
G RP) OL7C23 120876 BA SA Ade u KOS B ONE CELL LOW SPECIFIC GRAVLTY UNENOWN CAUSE VENDOR INVESTIGATING

G RPL GLTO24® DL04TT AA Sa M1
G BPL DL76L6 Q22477 B2 Sk nis
G RPL C17483 OILT77 AR SA MIs

U2 8 CELLS SPECIFIC GRAVITY FOUND BELOW 1.2. FVALUA- -TION REVEALED ADEQUATE CAPACITY
ROS BATTERY 8 HAD OMNE CELL BELOW PINIMUM SPECTFIC~ ~GPAVITY, ADEQUATE CAPACITY AVAILADLE
SPECIFIC GRAVIY FOUND LOW IN S CELLS OF RDS ATTRY- -"=A%, ADFQUATE CAPACITY AvAILABLE

M B ZT A0 P DO S OO PP 2NN T T T ZC
®x © »
e (-]

G BP1 OLT7704% 033077 Ra UP BIIOG C & NO QUIPUT FROM ALL UPS BATTERY BANKS COANNECTURS NOT TIGHTENED DURING INSTAL

G RFL OIBC98A 067177 AL S8 M1 LY ROS BATTERY ALCELL 27 FOUND YO HAVE LOW SPECTIFIC - ~GRAVITY OF 1.191. FULL CAPACITY AVA L
G BP1 0190968 042777 BA S2 Pls L] SPECIRIC GRAVITY OF LU SAPGINAL CELLS RDJUSTFD NF- -aDS BAVTTERY 8. FULL CAPACITY AVATLAELE
G BPL DIAGL2A OLIETT BA 54 ALY °oR WATER ADDED T0O CELL 27 OF ROS BAJTTERY =g» N0 CAUSE GIVEN FOR LOW wATER LEVEL

G BPL OI94828 0DBIGTT AL SA 11432 C SPECIVIC GRAVITY OF CELL 27 OF WDS AATTERY B LW WATER ADDED THEN TESTED TOU SUON

G BPL 0190254 OR29T7 AA FP 83302 N 0 DIESEL FIRE PUMP ™Am BATTERY FOUND WITH NO OUTPUT  CONNECTIONRS NOGT TIGHTENED

G BPL 01902%5% OR2977 RA #P 8OO N u DIFSEL FIRE PUMP ™8™ BAITERY FOUND FALLED WITH NO= -AUTPUT. OISCHR wlTH NU APPARENT CAUSE
G PPL OLIST2A 092977 RA S5A ALY U RuUY WATER ADDED TO CELL 12 UF RDS BATIERY »aw N0 CAUSE GIVEN FUR LUW WATER LEVEL
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SPECIFIC GRaAvVITY
WATER ADDED TO 3
SPECIFIC GRAVITY
SPECIFIC GRaAvITY

OF CELL 12 OF RDS BAITERY =a» (0w
CELLS OF RDS BATTERY wp»

OF 3 CELLS OF RDS BATTERY ™D® LNV
ON ROS BATTERY ™A™, CELL 12 LOW
FIRE PUMP DIESEL STARTIG BTIRY & CELLS 1s3+5 LD
FIRE PUMP OTESEL STARTG BITRY ®A®™ CELLS 2.8:,6 LD-=
RDS BATUERY Ay CELL 12 LD SPECIFIC GRAVITY READING
SPECIFIC GRAVITY OF CELL 48 OF RDS BAITERY C LNw
RDS € BTTRY CELL 14 LOW SPECIFIC CRAVITY %06

RDS BYTRY »a™ CELL 2 LuW SPECIFIC GRAVITY 206

POS € BTTRY CELLS 35,56 LOUW SPECIFIC GRAVITY RDG
RDS € ATTRY PILOT CELL UNIT-9 INTERNAL RESESTANCF-
ROS C BTIRY CFLLS 38, 39,56 LOW SPECIFiy GRAVITY
PDS D BATTERY CELL 12 LOW SPECIFIC GRAVITY R0DG

21 CELLS OF RDS ™A™ BAVIERY LOW SPECIFIC GRAVITY
DC BATVERY MONTHLY TESTS OVERDUE

DS CH D BATTERY CELL 56 HAD LOW SG.WOULD NOT @FS-
FOUND PILOT CELL IN CH A RDS POMER SUPPLY WITH A -
LOW SG IN CELL 43 OF ST BTIRY,CELL FOUND CRACKED.-
SA® RDS BTURY CELL o5 LOW SPECIFIC GRAVITY

BATT CHRGR DC OUTPT FUSE FAILD WHEN “MRG BATT 2R-2
BATTERY 182 VOLTAGE FELL T 102.5V THEN ROSE Tn -
AYTRY 181 VOLTAGE FELL TO 96.8V THEN ROSE TN 11AV
MONTHLY INSTEAD OF QUARTERLY BATTERY P.T, PERENRMD
LA 250V BTYTRY CHRGH TI1t BREAKER TRIPPED

1A 250V RTTRY CHRGR INPUT BREAXER IRIPHED

MIGH RIPPLE FROM BATTERY CHARGER WHICH FAILED INV-
S6 TESTS FOR 125V LAGE AND 250V 18 NOT PERFOOMED -
WELY BATY SURV DOCUNMENTATION NOT COMPLETED

BATTERY CHARGER OUTPUT INCORRECT

DIFSEL FIRE PUNP BATVERIES FALLED TO STARI DIFSFL
FUSE FOUND BLOWN IN DIESFL FIRE PUMP BATIERY CHaAG-

FALLURE CAusSE
CESCRIPTION

WATER ADUEU,CHARGE INSUFFICLENT TO miID
NI CAUSE GIVEN FUR LOW WATER LEVEL

VATER ADDEOSMIXING WAS INADEQUATE
EQUALIZING CHARGE FOR 8 MUOURS CORRECTIL
ELECTROLYTE SOLN. EXACT CAUSE UNKNOW?
FLECTROLYTE SOLN. INAUQ MAINTENANCE FRUL
EYACT CAUSE UNKNOWN

CELL REPLACED, wOULD NOT TAKE EQUAL CHIRGE
DEFECTIVE CELL REPLACED
CELL DID NUT RESPOND ADQ
CELL DID NOF RESPOND ADG 1O EQUALIZG (MRG
~INCRS. CAUSE UNXNOWN

VENDOR RECOM INCRS IN FLOAT VOLTAGE LEVEL
CELL DID NUT ADU RESPOND 1O EQUALIZG (wRG
CELL TERMINALS INADQ CLEANED BY MAINT PEW
INADQ ADMIN CONTROLS € PERSONNEL ERROS
~POND 10 ECUALIZING CHARGE.

=HIGH ELEC LEVEL. POSSIBLY OVERFILLET
=THIS LEAD TO OILUTION.CRACKED wHEN MIVED
CELL DION'T RESPOND ADG 10 EQUALIZG CHRG
M1 CURRZTEMP CAUSD SOLDERD LINKG SEPARATE
=118V, CNRPODED AND LOOSE BYTRY CONMECT
CNPRODED AND LOOGSE BITRY CONNECTORS
WRONG Polfe SCHEDULED BY MISTAKE

PANR CHNNCTR CNTCTIS IN CURRENT MODULE
LOOSE CNNCIN AT CHRGR INPUT BRER PHASE 4
~FRVER 1A, FALLED SCm

“PROPERIY. PERSONMEL USED WRONG MYORIN
PERSUNNEL ERRUN-MONLIC. OPERATIONS PESS
UNKNUWN

FATLED FUSE FROM BATTERY CHARGER CIRCLII
-GFR,

10 EQUALIZG (nk6
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ONE LINE DESCRIPTIIUNS OF BATTERY
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2 ELECTHOLYTE LEVEL

QUARTERLY STORAGE BATIERY SURVEILLANCE DONE 3 Dav-
BATTERY IN A DEGRADED CONDITION

CHARGER SUBJECTED BTTRY TO “DEEP CYCLING®

ZLI4H V BTTRY FAILED THE REFUFLING DUTAGE DISCHMEG~
UNIT 2%S BATIeRY NOT PETURNED 10 NORNAL LINFUP
WEEXLY STORAGE BATVERY SURVEILLANCE DONE & DAYS L-
HEAT-SENSITIVE XSTR ON BATT CHRGR FIRING WODUL CRD
WELY PILOT CELL SURV OF 1C D76 BTTRY NOT COMPLET--
CELL SUBVELLLANCE REQUIREMENT NOT PERFURMED

KLY PILOT CELL SURV OF PLANT BATT NUT COMPLE TED-=
CELL SURVEILLANCE REQUIREMENT NOT PERFORMED

EMER STATION BATY CHRGR 2G»2J FAILD TO HOLD t0aD
STATION BATT CHRG 24028 FATLED 10 MAINTAIN LDACT
STATION BATT CHRG 2C FAILED 10D MAINTAIN LOAD

DC BATT GROUND ON 2B STATION SERVICE BATTERY

POST TREATMENT MON 2011-K6L5A BATVERY DRAINED
25748 VOC BATTERY CHARGER FOUND NOT CHARGHING
ELECTROLYTE LEVEL FOUND MIGH IN SONE CELLS NF ST =~
VAUND LOW IN SOME CELLS NDF ST A~
ELECTROUYTE LEVEL FOUND HIGH IN SOME CELLS NF DIE-
FLECTROLYTE LEVEL FOUND LOW IN SOME CELLS NF DIFS~
STATION BATTERY =B" FOUND TO MAVE CRACKED CErL

LO S.6. OF BTTIRY A2 CELL 1

LEAKING CELL NOTED IN BATTERY ®@w, BAVIERY T1FMpOO-
ODIESEL FIRE PUMP 24V BAIT CELLS A2-6,82-1 LDV S.6,
STATION BITRY 8 MADE INOP TO JUMP & CELL

LOW VOLTAGE FRORM DIVISION T 24 veOC BATTERIFS,CANS
SWITOHYZRD BTTRY SURVEILLANCE NOT PERFORMED W/IN--
250 VDO BATVERY INAOVERVENMILY DISCHARGED

TEMPORAEY BATTERY CHMAKGER TAKEN CUT OF Stevice

ONE CF TW0 SUITCHING STATION BATIERIES FUUND ONS -
GATTERY CHARGER FOR SwiTCHING STATION BATTERY £~

=S LATE. UVERSIGHT BY OPERATING SHIF Y
CHARGER SUBJECTED BTTRY TO "OEEP CYCL ING®
IINKNOWN CAUSE

~TEST. & CELLS REPLCO NAT*L END OF LIFE
AREAMER COULD HAVE BEEN SHUT AT ANY T IME
“ATE. OVERSIGHMT BY OPERATING SHIFT
SHOULD BE & NON-MEAT-SEMSITIVE TRANSI <108
FO ON TINE. PERSONNEL OVERSIGHMT
PERSONNEL OVERSIGHT

ON TIME. NOTICES ROUTED TOD ABSENT PESS
PERSUNNEL OVERSIGHT

VOLTG CNTRL E CURR LMT MODULES TUNED
SILICON CNTRL RECTIFIERS NEED LUAD BALANC
CURMENT LINIT MUDULE NEEDED ADJUSTMENI

NO CAUSE GIVEN

RATTERY CHARGER 2AB 24748 VOC FAILED

NO CAUSE GIVEM
=BYIRYS 2R42-5001468.
~TTRYS 2R4Z-SO0LAGB. PERSONNEL ERROR
“SFL GENERATOR BATTERY. PERSUNNEL FREQR
“FL GENERATOR BATTERY. PERSONNFL ERR(R
NO CAUSE KNODWN FOR CRACKED CELL 9228

RAD CELL IN BATIERY

“ARILY INUP wHILE CELL JUMPERED

CHARGE® 005 DURING SURVEILLANCE

CELL #8 PNUK PERFORMANCE DUE 10 ack

~ED (PRATIC READINGS ON LRM & SRM INST
PFQ TIME PERIUD. PERSONNEL ERROR

PERS OISCONNECTED TEMP BATTERY CHARGES
PERSUNNEL ERFOR,CAUSED BITRY 1O DISCHPRGE
“FNE 11 DAYS., AATIERY CHMARGER FAILED
=ND 00S AFTER 1) DAYS

PERSONNEL EPROE
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D/G BTTRY LOAD VESIiING NOT PERFORNMED IN TINE
STATION BTIRY LOAD TESTING NOT PERFORMED IN TIMF
/G BITRY NOT (ESTEDZMONITORED W/IN TINE INTERVAL
STATION BTTRY NOT TEST/ZMONITUR w/IN TIME INTERVAL
MALN STATION BITRY SURV TEST NOT PERFORMED

DIFSEL GEMERATOR ATTRY SURV TEST NOT PERFOINED
BATTERY SURVEILLANCE PPOCEDURES FOUND MOT TD FULL-
B BITRY CAPACIETY BELOW DESIGN

SWITCHYARD 125 VOC BATTERY CHARGER FAILED
SWITCHYARD 12% VDC BACKRUP BATTERY CMARGER FAILFO
wA% 125 YDC CONTROL BATT CHARGER INDPERABLE
BATTERY SYSTEN TAKEN OUY OF SERVICE

UMITS BATTERY CHARGER APPARENTLY INUPERABLF
BATTERY CHARGER SUPPLYING CURRENT TO BATTERY FOUN-
UPS~18 CNTRL PWR BTTRY VOLTAGE wAS LOW

CNTRL BIIRY CHARGING POWER SUPPLY FAILED

UPS-18 ALARMED DUE 1O LOW VOLTAGE,CAUSED SCRAM
UPS-18 CONTROL CHARGING POVER SUPPLY FAILED

AC INPUT BEKR 10 CAL BATT CHRGR TRPOD OPEN

CUNMTRUL CHARGING POWER SUPPLY FALLED

RY AND BATTERY CHARGER EVENTS SORTED AY NL55 VENOUR

. S B W RS-

A luls %AUSI
DESCR’PTION

FATLD 10 AOMERF TO SURVEILULANCE SCHEDULE
FATLOD 1O AOMF & 1O SURVEILLLANCE SCHEDLLE
FATLD 10 ADMERE TO SURVE ILLANCE SCHEDLULE
FATLD 10 ADHERE TO SURVEILLANCE SCHEDULE
PLANT PERS FALLD TO ADHERE 1O SURV 5CHe0U
PLANT PERS FAILD TU ADMERE TO SURV SCHEDU
~Y COMPLY WITIN New KEQUIRENENTS.

CFLL S.Ga IN LD KNG, PARTIAL ACID ®PLCD
ND CAUSE GIVEN

N0 CAUSE GIVEN

VALTAGE REGULATOR ELECTRONIC NMODULES #PILC
REPLACED 12 WEAK CELLS,NURMAL END OF LIFE
FAULTY INODUCTIVE CURRENT CONTROL CIRCALT
“N LOWMs FLOATING POTENTIOMETER SET LI
CNTRL BAIT CHRGNG PUMER SUPPLY FAILED
INOPERATIVE VOLTAGE REGULATDR CIRCULT
CAPACITIOR FAILED IN CHARGING POWER SUFPLY
FATLED CAPACITOR IN UN/OFF CIRCUTTRY
SPUKINUS TRP UF AC BRKR IN AN ELEC STI(RM
NN CAUSE GIVEN. CAUSED BATTERIES DIS(HR



APPENDIX D
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
SORTED BY COMPONENT
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ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVEMIS SNPTEN l' COnPONENT
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FIRE PUMP DIESEL STARTIG BTTRY %an CELLS 2+846 LN-=
DS BATTERY Ay CELL 12 LO SPECIFIC GRAVITY RFADING
SPECIFIC GRAVITY OF CELL 48 OF RDS BATTERY © LOW
RDS € BTTRY CELL 16 LOW SPECIFIC GRAVITY RDG

RUS BTIRY *A" CELL 2 LOW SPECIFIC GRAVITY ADG

BDS C BTTRY CELLS 35,564 LOW SPECIFIC GRAVITY eng
ROS € BYTRY PILOT CELL UNIT-9 INTERNAL RESISTANCF-
ROS € BYTRY CELLS 38, 39,56 LOW SPECIFIL GRAVYTY
BDS D BATTERY CELL 12 LOW SPECIFIC GRAVITY ann

21 CELLS OF RDS ™A™ BATTERY LOW SPECIFIC GRAVITY
DC BATVERY MONTMLY TESTS OVERDUE

HDS CH D BATIERY CELL 56 HAD LOW SGoWOULD NDT RES-
FCUND PILOT CELL IN CH A RDS POWER SUPPLY NITH & -
LOW SG IN CELL &3 OF ST BITRY,CELL FOUND CRACKED.~
"A™ RDS BUTRY CELL 0% LOW SPECIFIC GRAVITY

BATTERY 182 VOLTAGE FELL Y0 102.%V THEN ROSE TN -
BITRY 181 VOLTAGE FELL 10 96.8v THEN ROSE 10 118V
MONTHLY INSTEAD OF QUARTERLY BATTERY P.T,. PERFORMD
SG TESTS FOR 125V LALB AND 250V 18 NOT PERFORMED -
WKLY BATT SURV DOCURENTATION NOT COMPLE TED

CYESEL FIRE PUNP BATTERIES FAILED TO START DIFSEL
QUARTERLY STORAGE BATTERY SURVEILLANCE DONE 3 DAY-
BATTERY IN A DEGRADED CONDITION

26748 V BYTRY FAILED THE REFUELING OUTAGE DISCHRG-
UNIT 2%S BATTERY NOT KETURNED TO NUKMAL LINEUP
WLEKLY STORAGE BATTERY SURVEILLANCE DONE & DaYS -
WKLY PILOT CELL SURV OF 1C D/G PTIRY NOT COMPLET--
CELL SURVEILLANCE PEQUIREMENT NOT PERIDEMED

WELY PILOT CELL SURV OF PLANT BATT NOT CUMPLETFD--
CELL SURVEILLANCE REQUIKEMENT NOT PERFORMED

OC BATY GROUND ON 2R STATION SERVICE BATIERY

POST IREATMENT MON Z001-%615A RATIERY DRAINEN

FLECTRLLYIE SOLN.
EXACT CAUSE UNKNODWN
CELL PEPLACED,WOULD NOT TAKE EQUAL CHIRGE
NEFECTIVE CELL WEPLACED

CFLL DID NOT RESPOND ADG TO EQUALIIG (MRG
CELL DID NOT RESPOND ADQ TO EQUALIZG (HRG
~INCRS. CAUSE UNKNOWN

VENDOR PTCOM INCRS IN FLOAT VOLTAGE LEVEL
CELL DID NOT ADQ RESPOND 10 EQUALIZG (MRG
CELL TERMINALS INADG CLEANED BY MAINT PER
TNADQ AUMIN CONTROLS & PERSONNEL ERRUF
~POND TO EQUALIZING CHARGE.

“HIGH ELEC LEVEL. POSSIBLY OVERFILLEC
=THIS LEAD 70 DILUTION.CRACKRED WHEN MIVED
CELL DION®T FESPOND ADG TO EQUALIZE CHRG
~118V. CURRODED AND LUOSE BITRY COMNECH
COPRODED AND LOOSE BTTRY CONNECTORS

WRONG P.T. SCHEDULED BY MISTAKE
~PPUPERLY. PERSONNEL USED WRONG MYDR(™
PERSONNEL ERMUR-NONLIC. UPERATIUNS PEFS
FATLED FUSE FROM BATTERY CHIRGER CIRCLLY
=S LATE. OVERSIGHMT BY OPERATING SHIF
CHARGER SUBJECTED BYIRY TO "DEEP CYCL ING™

INADO MAINTENANCE #RUC

“TEST, & CELLS REPLCD NAT'L END OF LLFE
BREAKER COULD HAVE BEEN SHUT AT ANY T IME
~ATE. OVERSIGHT BY DPERATING SHIFTY

ED ON TIME. PERSUNNEL OVERSIGHT
PERSONNEL OVERSIGHT

AN TIME. NOTICES ROUTED TU ABSENT Pt 5§
PEPSUNNEL OVERSIGHT

N0 CAUSE GIVEN

RATTERY CHARGER 248 24748 VOC FAILLED
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DESCRIPYIONS OF BATTERY IND BalTERY (NIUGE' (V!IIS SO.IGO I' SYSIEN

- Seeww

P11 125 VOCU BATTERY INADVERTENILY TAKEN QUT NF Sf-
VARLIOUS _ELLY REPLACED IN 2018 BTIRY {4 CELLS)

DC BUS-2 VOLTG FELLIVOLTS ON ASSOC AC BUSES FFRILL
QUIPUT LOST FKOM AB™ BATIERY CHARGER

SURVEILLANCE REQUIREMENTS NOT MET ON "a8™ SATTERY-
1A BATTERY CHARGER SHUTDOWN DN HMIGH UL TAGE
VOLTAGE DECREASED IN CELL 48 BY MORE THAN 0,05V
DECR 84 DC BUS VOLTAGE DUE TO A FAULTY BIIRY CHRGR
CELL 96 OF BATTERY ND. 1 COULD NOT HOCD ORIGINAL -
#2 BATTERY CHARGER DUTPUT AREAKLIE FAILED OPEN

02 BATTERY CHARGER QUTPUT BREAXKER TRIPPED NPEN

2 OF 60 CELLS VOLTAGE #0U=D DROPPED BY .05 ¥nC

129 VOC EQUALIZING CHARGE TOO MIGHs FAILED INVERT-
CD PLANT BTTRY CELL B89 3ELOW MIN SPECIFIC GRAVITY
AB PLANT BTYTRY CELL 3% BELOW MIN SPECIFIC GRAVETY
SUPVEILLANCE NOT PERFORMED ON "N™ TRAIN BATTERY
BYIRY CHARGER A WENT INTD OVERCHARGE

VOLIG REG SPIKING TO 200 ANPS THEN SHUTTING NFF
BITRY CHRGR TROUBLE ALARMED CHARGER FAN MAD THPD

0§ 31 BETRY CHRGR AC BRKR TRIPD BAIT CHRGR INOP
DUTPUT FROM CHARGER *32 DISCOVERED DROPPING
BATTEFY CHAKGER 932 DISCOVERED TRIPPED

QUARTERLY AUNILIARY BUILOING BATIERY VERIFICATION-
#12 BYIRY CHRGR FAILD TO PROVIODE NORMAL OQUTPUT

$12 GATTERY CHARGER FAILED DISABLED “A™ OC PNUFR
BAVTERY B LEADS WERE REMOVFD RENDERING BATT INOP
1C 125Y BATTERY VOLTAGE LOW

FCHo 002 BATT CHARGER D.C. BEKRS IRIPED

2CL BATTERY CHARGER DISCOVERED TRIPPED. VWOLTAGF -
281 BATTERY CHARGER wOULD MUY PICK UP 28 yNC LDaD
125 VOO FLECTRICAL SYS OF NUT VIFIFIED wx DF 2-26
125 ¥OC ELECTREICAL SYSVE™ NOT ve® Ik (D

“RVICE. SUPELRVISOR GAVE PERMISSION
REDUCTION IN CELL vOLT. FULL CaPaCITY
CHBR LFIR & GUIPUT BRKR SETTING EREONEUUS
POVER SUPPLY BxR TRIPPED FOUR NO REASON
~CHARGER, MISINTERPRETATION OF TECH 1PEC
HIGH VOLTAGE DEVICE FOUND DEFECTIVE
UNKNOWH. CELL 48 FROM BTTRY 3+ 1650 4.it,
FATLD COLLECTR RESISTR N CHRGR (NTRL Cx1
~VOLTAGE, FULL BATIERY CRPACIETY 2vall.
EXCESSIVE MEAT CAUSED THERMAL CVERLUAL
FXCESSIVE MEAT CAUSED THERMAL DVERLOAL
NO CAUSE GIVEN,BATIRY MAD FULL CAPACT Y
~E®y CAUSED SCRAN AND S1. NOD CAuSE

EXACT CAUSE NOT DETERMINED

EXACT CAUSE NOT DETERMINED

PRNCEDURS LACKED SEGNOFF

FAULTY CNTCT ON CHARGER CONTROL TirF.w
FAULTY PHASING CRD IN CURRENT LINITE® Cx1
AC FAN MIR INOP EXPOSED WIRE BLEW & FLSE
PRESSURE SENSOR FAILED TRIPPING BRLAKER
VOLTAGE AND CURRENT CONTROLLER REPLACED
FATLED DP AR FLOW SENSOR SWITCH
~NNT PERFORMED ON TIME. PERSONNEL
FIRING CARD B NOT PROVIDING PULSE 1D
VOLTAGE CNTRL CROD LOOSE IN LTS SOCKET
PERS FALLED TO COMPLY w7 1.5. 3.7
1C1, 002 BANT CHARGER D.C. BRERS TRPD
UNKNONN CAUSE

~SFTTING wAS INCORRECTLY SEV

HIGH VOLTAGE CUT-0UY ACTUATED

MAINT PERS FAILD 1O INSURE SURV COMPLETED
PERSONNEL

r
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02085%)
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w2rie2
0222008
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0329810
1667304
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0387137
G.e211
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019222
018164
018480
021749
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0163054
DI8459
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D1T404

b
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032¢78
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onle7?s
orinre
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LEIRAS
oso0ST?
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'.‘8 : ge FALLURE Auut

€ veloe DESCRIPIION

101 LB VI QUARTERLY STORAGE BATIERY SURVEITLLANCE DONE 1 DAY~
Ads A 1] BATTERY N A DEGRADED CONDITIUN

(q+] A u CHARGER SUBJECTED BYIRY 10 =DEEP CYCLING™

10 F R 2ZAZ48 ¥V BTTIRY FALLED THME FEFULLING DUTAGE DISCHOG-
LI Y NUubpD UNIT 2%S BATTERY NOT RETURNED TO NORMAL LINEUP

10l RUD WEEKLY STORAGE BATTERY SURVETLLANCE DOMNE & DAYS (-
10} RuUD CELL SU VETLLANCE REQUIREMENT NOT PERFORMED

Te2 RUD NELY PILOT CELL SURV OF PLANT Bartt NOT COMPLFTED~~
103 R vo CELL SURVEILLANCE RECUIREMENT NOT PERFORMED

800 N U ZAIAR VOC BATTERY CHARGER FOUND NOT CHARGHING
A3&01 & 1] 250 NOC BAVIERY ENADVERTENTLY DISCHARGED

k01 A UD TERPURARY BAYTIFRY CHARGER TAKEN DUT OF SERVICE

122 R UD BATTERY SURVEILLANCE PREOCEDURES FOUND NOT TOD FURL~
ALN ] u B BITRY CAPACIETY BELUW DESIGN

B2113 N v ®A"™ 12% VDC CONTROL BATY CHARGER INOPERARLE

n2010 U 1 BATTERY SYSTEM TAKEN OUT OF SERVICE

€23 u v UNITS BATIERY CHARGER APPARENTLY INOPERABLE
€210l N U D BATIERY CHARGER SUPPLYING CURRLNT TO BATIERY FOUN-
BUs NSO AC INPUT ARER 10 CA) BATT CHRGR TRPD OPEN

Al? C u ROUS BATTERY D PHLOT CELL LOW ELECTROLYTE LFVFL
Als32 € n ROS BATTERY D PILOT CELL HaAD LOW SPECIFIC GRAVITY
alL? C u RDS BITEY C PILOT CELL LOW ELECTIROLYTE LEVFL

114 cuo ROS BITRY C 2ILOY CELL RDG LO SPECIFIC GRaAvITY

Al A u RDS O BYIRY ILOV € 3 OVMIR CELLS LO ELECTROLYYF -~
ALADS A D RODS O BYIRY PILOT £ 3 OWMER CELLS Ly SPEC GRAVITYY
AlS o u RDS "A® BITRY PILOY CELL 55 L0 SPECIFIC GRAVITY
ALS < v ROS B PILOT CELL LOW SPECIFIC GRAVIIY

Als D U FODS ®A® STIRY PILOT CHLL 9% LOW SPECIFIC GRAVITY
ALS n v ROS B BTIRY PILOT CFLL 27 LD SPECIFIC GRAVITY

AlLS 1] u FOS @ OWNE CRELL LOW SPECHFIC GaaviTy

mls AR U 28 CELLS SPECIFIC CRAVITY FOUND BFLOW 1.2, EVALUIA-
ris C R U ROS RATIERY A 12D ONE TELI BELOW HINIMUN SPECYIsIC -

FAlLuRE
DESCRIP

=5 LAJE.
CHARGER SUBJECTED BTTRY TU "DEEP CYCL ING™
UNKNDOWN CAUSE

UVERSIGHT BY OPERATIRG SHIF I

“TEST. & CELLS REPLCO MAT®L END OF LIFE
BREAKER CUULD HAVE BEEN SHUT Al AN~ T IME
~ATE. OVERSIGHT BY OPERATING SHIFT
PERSONNMEL OVERSIGEMT

ON TIME. NOTICES ROUTED 1O ABSENT PSS
PERPSONNEL UVERSIGHT

ND CAUSE GIVEN

PERS DISCUNNECTED TEMP BATTERY CHARGE S
PERSONMEL ERROR,CAUSED BTIRY 10 OISCHIRGE
=¥ COMPLY WITH NEW REQUIREMENTS,

CELL S.6. IN LD BNG, PARTIAL ACID RPLCD
VOLTAGE REGULATOR ELECTRONIC MODULES $PLC
REPLACED 12 wEAK CELLS,NORMAL END OF LIFE
FAULTY INDUCTIVE CURRENT COMTROL CIRCUET
=D LOW. FLOMING POTENTEOMETER SET LW
SPURIOUS THP OF AC BRKR IN AN TLEC ST(Em
EXACT CAUSE UNKNUNN

ADDIVION OF WATEZ: POSSIBLE CAUSE

UNKENOWN CAUSE

NECTIV PROC SPECIFIC GRAVITY READ 100 *OON
“LEVEL. UNKNONE CAUSE

INCOMPLETE ELECTROLYTE MIXING

UNYNOMN CAUSE  VENDOR INVESTIGATING
UNKNOMN CAUSE
UNKNOWN CAUSE  VEMDOR INVESTIGATING
UNKNOWN CAUSE  VENDOR INVESTIGATING
UNKNOWN CAUSE VENDOR INVESTIGATING
~TTON FEVEALED ADEQUATE <APACITY
~GPAVIIY. ADEQUATE CAPACIEY AVAILABLE
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nel
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ENl
EnN2
En2
EN2

CONTROL
NUMBER

017483
018(98a
O18C9sA
Ulass2a
0134020
0194722
GLIsTI2n
019542A
0175428
020176
022664
027985
030237
0311Ts
0318488
03202)
032297
032656
0331544
037338
03112
038 T8S
025671
0152488
01524848
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SPECIFIC GRAVIY FOUND Ow IN 3 CELLS OF RDS ATTRY-
ROS BAVTERY B,CELL 27 FOUND TO MAVE LOW SPFCIFIC -
LD MARGINAL CELLS ADJUSTED NF-

SPECIFIC GRAVITY OF
WATER ADDED TO CELL
SPECIFIC GRAVITY OF
WATER ADDED TO CELL
SPECIFIC GRAVITY OF
WATER ADDED TO 3 CELLS OF RDS BATTERY =pw
SPECIFIC GRAVITY Of
SPECIFIC GRAVITY ON
ROS BATTERY A, CELL
SPECIFIC GRAVITY O
RDS € BTTRY CELL 14

27 OF RDS BATTERY =gw

12 OF ROS BATIERY ®an

A" WDS BTTRY CELL 85 LOW SPECIFIC GRAVE,Y

BROKEN TERMINAL DISCOVERED ON S/0D BOARD "D" ATTRY

STATION BATTERY CHARGER FAILED

LOAD ON BYTSY REDUCED VOLTAGE & SPECIFIC GRAVITY
LOW 56 IN CELL 43 OF ST BTIRY,CELL FOUND CRACKED,-
HIGH RIPPLE FROM BATTERY CHARGER wWHICH FAILED Iwnv-
SG TESTS FOR 125" LAEM AND 250V 18 NOT PERFNOMEDN -
2 WEAT-SENSITIVE XSIR ON BATT CHRGR FIRING MODML cRD
2 EMER SYATION BATT CHRGR 26,23 FALLD FO HOLD L0AD
STATION BATT CHRG 24,28 FALLED TO MAINTAIN LNADS
STATION BAVY CHRG 2C TAILED TO MAINTAIN LOAD

CELL 27 OF RDS BATTERY B L0V
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OFFECTIVE SILICON RECTIFIERS

STATIUN BATTFRY CHARGER MAD FAILED
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~ERTER LA, FALLED SCR
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VOLTG CNTRL € CURR LAT MODULES TUNED
STUICON CNTRL RECTIFLERS NEED LOAD AALANC
CUCRENT LIALT MODULE NEEDED ADJUSTMENT
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APPENDIX F
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
SORTED BY FAILURE MODE
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FLECTRUL LEVEL IN & CELLS FUUND LO IN DSL ENG STA-

12% WOC BYIRY 22 CELL 54 1CV BELOW MIN VOLTAGE
PLANT BTTRY CELL B9 BELOW MIN SPECIFIC GRAVITY
PLANT BTIRY CELL 35 BELOW MIN SPECIFIC GRAVITY
BLOG B BTTRY SYS LOM SPECIFIC GRAVITY
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CELL LOW SPECIFIC GRAVITY
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B BIIRY

B ONE CELL LOW SPECIFIC

PILOT CELL 27 LU SPECHFIC GRaviTY
GRAvVITY
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INCOMPLETE ELECTROLYTE FUXING

UMENOWE CAUSE  VENDOR INvESTIGATING
UNKNDMN CAUSE

UNNNUWN CAUSE  VENDOR INVESTIGATING
UNKNUWN CRUSE  VENDOR INVESTIGATING
UMKNOWN CAUSE VENDOK INVESTIGATING
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LOV WATER LEVEL

ACCEPT 28LE

e



I —-Zmrn

EPl
APl
LD
ary
BPl
el
arl
LD
8Pl
LLS}

G Av)

LI}
APl
el
arl
Eel
arl
LED
Brl
O3
DR3
En2
En2
EN2
EN2
EN2
En2
EN2
Fri
Frl

G Fril

Pl

CONTROL
NUHBER

0195428
020176
o2i3cer
021519
022664
027198%
036237
03117s
031648
032023
032297
DI2658
033944
037338
038112
0389592
LR L
025¢31a
0256378
0162694
02085%)
0306519
0307114
0307118
UIL94 3R
0369438
036943C
03694130
019457
021432
026922
UEIRLE L)

biit!

102077
12227
050479
052719
LLERRY]
1101719
012480
gs0180
orioso
orieso
oso80
N91180
121180
010281
o8158)
CLERLD]
091981
0325719
032719
101678
LEFE RA ]
032580
0327180
032789
oso781
040781
040781
040781
02077
053178
090479
0c2Pr80

i

L4

L
BA
8a
B
Ba
aa
BA
LT
L1
LE}
BA
LE}
L1}
BA
B
L1
L
L1}
L1
Ba
L1}
Bc
AC
L8
L1
BA
L
L1}
Ba
L1}
aa
8

[ b e

SA
SA
Fp
L
SA
Sh
SA
SA
SA
SA
SA
SA
SA
SA
SA
s
54
NN
NN
NN
L]
st
ST
st
S
S
on
0B
st
kP
st
e

ONE-LINE DESCRIPTIONS OF BATIERY AND BATTERY CHARGER EVENTS SORTEN BY FATLURE HODE

- - - —— - - ——

PR -

moon

AL&32
Als
ALy
Al1705
ALs
Al&20
Al&20
A1820
Al&20
A20
Als
AlA20
AL&D2
Al&s20
ALBO2
A201%
Als20
A3308
A3308
Ads
AlQ
Azr22
29
A22
Al6O2
alro2
Al602
ALTO?
AZO
Als2e
A20
Als

| — Y -

> X » C 2T ZT ZT ZT OO 0T P 0N 0BROOOOND OO0 NAN D0 O0M

| MV -

Lo B o B o ]
C € 0 0 90 € CC =~ 0 = w¢COOCCOCCCCcECECEECce oo

Ll

S & o

- ST

2 ELECTROLYTE LEVEL
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FIRE PUMP DIESEL STARYG BYIRY A CELLS 1,3,% LD -~
FIRE PUMP DIESEL STARYIG BTIFRY ™A™ CELLS 20808 LD=-
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RDS © BATVERT CELL 12 LOW SPECIFIC GRAVITY RDG

21 CELLS OF RDS ®A™ BATTERY LOW SPECIFIC GRAVITY
DS €W O BATTERY CELL 96 MAD LUW SG,WOULD NOT RES-
FOUND PILOT CELL IN CH & RPDS POWER SUPPLY WITH A -
LOw S6 IN CELL 43 OF ST BITRY,CELL FOUND CRACKED,-
"A® RDS BUYTRY CELL #3 LOW SPECIFIC GRAVITY

BATTERY 182 VOLTAGE FELL 10 102.5V THEN ROSE T -
BYTRY 181 VOLTAGE FELL 1D 96.8V THEN ROSE 1D 118y
BATIERY IN A DEGRAOED CONDITIDN

26748 V BYTRY FAILED THE REFUELING OUTAGE DISCHRG-
ENMER STATION BATTY CHRGR 26,23 FAILD TO HOLD LOAD
STATION BATT CHRG 24+ 28 FALLED TO MAINTAIN LNADS
STATIUN BATT CHRG 2C FAILED VO MAINTAIN LOAD
ELECTROLYTE LEVEL FOUND HIGHM IN SOME CELLS OF ST -
FOUND LOW IN SONE CELLS OF ST B~
ELECTROLYTE LEVEL FOUND MIGH IN SONF CHULLS DF DIF-
ELECTROUYTE LEVEL FOUND LOW IN SOME CELLS NF DIES~
STATION BAITERY "8™ FOUND T HAVE CRACKED CFLL

LU S<Go DF BYTRY A2 CFLL 1

LEAKEMG CELL MOTED IN BATYERY mg», BATIERY TEMpna-

2 DIESEL FIRE PUMP 24V BATY CELLS A2-6+B2-1 LOW S.5.

AjLUR AUSE
DESCRIPTION

-

WATER A0DED,MIXING WAS INADEQUATE
FQUALIZING CHARGE FOR 8 HOURS CURRECTED
ELECTROLYTE SOUN. EXACT CAUSE UNKNOWS
ELECTROLYTE SOLN. INADQ MAINTENAMCE FROC
EXYACT CAUSE UNMKNUWN

CELE REPLACED, WOULD NOT TAKE EQUAL CHIFGE
OFFECTIVE CELL REPLACED

CELL DID NOT KESPOND ADQ TO EQUALIZG (HRG
CELL DID NOT RESPOND ALG 10 EQUALIIG (MRG
~INCRS . CAUST UNKNOWN

VENDOR RECCM ENCRS N FLOAT VOLTAGE L EVEL
CELL UID NOT ADQ RESPOND 10 EQUALIIG (MRG
CELL TERMINALS INADQO CLEANED BY MAINT PER
=POND TO EQUALIZING CHARGE.

~HIGH ELEC LEVEL. POSSIBLY OVERFILLEL
~THIS LEAD TO DILUTION.CRACKED wHEN MIVED
CELL DIDN'T RESPOND ADQ 10 EQUALIZG CHRG
“118V. CORRODDED AND LOOSE BTVRY CONNECT
CORROUDED AND LODSE BTIRY CONNECIORS
CHARGER SUBJECTED BITRY TG “DEEP CYCL ING™
“TEST. & CELLS REPLCD NAT*L END OF LIFE
VOLTG CNTRL € CURR LAT mOOULES TUNED
STURCON CNTRL RECTIFIcRS NEED LUAD BALANC
CURRENT LIMIY MODULE NEEDED ADJUSTMEN)
~BTTRYS 2R42-S001ALB. PERSUNNEL ERRUS
~TTRYS 2R42-5001A68. PERSONNEL ERROR
~SEL GENERATOR BATTERY. PERSUNNEL ERFDR
~EL GEMERATOR BATIERY. PERSONNEL ERR(R
NO CAUSE KNOWN FOR CRACKED CHLL #228

AAD CELL IN BATTERY

~ARILY INOP wHICE CELL JUMPERLD

CHARGER OUS DURING SURVELLLANCE
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CNE-LINE DESCRIPTIONS

a N »pm®m > > > 502 2 22T I3 ZTCrC2s2z2Eszs2cecer»s

I Y -

CE €= CC CCo2C SO CCOCcCCoCECCEC=aCcCeEeeececono e 1vnmpen

s

1. e

2

LOW VOLTAGE FROM DIVISION I 2% vCDC BATTERIES.CAUS
TERPORARY BATTERY CHARGER TAKENM DUT OF SERVICE

UNE OF TWD SWITCHING STATION BATTIERIES FOUND 0ODS -
BATTERY CHARGER FOR SWITCHING STATION BATTERY FDU-
SHITCHYARD 12% VDC BATIERY CHARGER FAILED
SWITCHYARD 129 wDC BACKUP BATTERY CHARGER FATLED
®A® 123 VOC CONTROL BATT CHARGER IKOPERABLE

CNIRL BITRY CHARGING POWER SUPPLY FAILED

UPS~18 CONTROL CHARGING POMER SUPPLY FAILED

AC INPUT BRKR TU CAL BATT CHRGR TRPD OPEN

CONTROL CHARGING POWER SUPPLY FAILED

PROBLENS WITH 48 125 VDC BATTERY CHARGER
EQUALIZING CHARGE NOT PLACED ON BATTERY 112
CHARGER SUBJECTED BITRY 10 "DEEP CYCLING®

UNITS BATTERY CMARGER APPARENTLY INOPERABLE

125 ¥OC EOQUALIZING CHARGE TOO MIGH. FALLED INVFRT-
BITRY CHARGER A WENT INTO DVERCMHARGE

YOLTG REG SPINKENT TD 200 AMPS THEN SHUTTING OFF

ODC BUS=2 VOLTG FELLIVOLTG ON ASSOC AC BUSES FELL
DECR #6 DC BUS VOLTAGE DUE 10 A FAULTY BTTRY CHEGR
BATTERY CHARGER QUIPUT INCOMRECT

BATTLREY CHARGER SUPPLYING CURRENT TO BATIERY FOUN-
HIGH RIPPLE FROM BATIERY CHMARGER WHICH FALLED INV-
VOLT OF CELL 18 OF 125 VOC BATTERY 12 FOUND .0V -
VARIOUS CELLS REPLACED IN 2018 BYTRY (4 CELLS)
VOLTAGE DECREASED IN CELL 48 B MORE THAN 0,095V
CELL #6 GF BATTERY NO. ) COULD NOT MOLD ORIGINAL -
2 OF €0 CELLS VOLTAGE FOUND DROPPED BY .03 VAT
BATTERIES FOR 23 € 20 DUIESFL GENERATORS FAILFD SU-
B8 CELLS SPECIFIC GRAVITY FOUND BEIOW 1.2. EVALUDA-
RODS BATTERY B HAD ONE CELL BELOW MININUN SPECIFIC-
SPECIFIC GRAVIY FOUND LNV IN 5 CELLS OF #05 ATTRY-

-

OF BATTERY AND BATYERY CHARGER EVENTS SORTED Y FAILURE noDE

~ED ERRAVIC READINGS ON LRM & SHM NS
PERSONNEL ENROR, CAUSED BITRY TO DISCHIRGE
~FOR L1 OAYS. BATTERY CHARGER FAILED
“ND DOS AFTER 11 DAYS

NO CAUSE GIVEN

NN CAUSE GIVEN

VOLTAGE REGULATUR ELECTRONIC MODULES SPLC
INOPERATIVE VOLTAGE REGULATOR ClRCUTY
FATLED CAPACIYOR IN ON/ZOFF CIRCUTTIRY
SPURIOUS TRP OF AC BRKR IN AN ELEC ST(Rn
NO CAUSE GIVEN. CAUSED BATTERIES OIS (e
NN CAUSE GIVEN

PROCEDURE NOT CLEAR ON CONMUNICATIONS
UNKNOWN CauSE

FAULTY INDUCTIVE CURRENT CONTROL CIRCLLT
~E®, CAUSED SCRAM AND SI. NO CAUSE

FAULIY CNICT ON CHARGER CONTROL Timew
FAULTY PHASING CRD IN CURRENT LIMITER Cx1
CHRR LMIR & OUTPUT BRXR SETTING ERPONIOUS
FAILD COLLECTR RESEISTR IN CHRGR CNTRL Cx1
UNKNOWN

“D LOM. FLOATING POTENTIOMETER SET L(w
~FRIER 1A, FAILED SCR

~AELOW MINIMUM,  FULL CAPACETY AVAILAELE
REPUCTIUN IN CELL VOLT. FULL CAPACITY
UNKNOWN,  CELL 48 FROM BTIRY 3, 1650 2.M.
“VOLTAGE. FULL BATTERY CAPACLTY AvVALL.
N0 CAUSE GIVEN,BATTRY HAD FULL CAPACTE Y
“PVEILLANCE TEST, & CELLS REPLACED

~TION REVEALED ADEQUATE CAPACHTY
~GRAVITY. ADEQUATE CAPACEIY AVAILABLE
“UAM,  ADEQUATE CAPACITY AVALLABLE



345 WAL NT 031VAS 031 IS0V 1N IS EIAD
€394¥H) ANLI® 03AVIDOSSY /N WIVADEd

TAY A110vdv) 1IN4 80883 1INNOSHIA  “OdWe-
TAY AL1DVEY) TMa*e0edd VINNOSHIA  *OINE-
VINNDS 8 34

TINNOS 8 3e

QILI VW03 ABNS JBNSNT 0L 0VIvd Swld INIWN
“ST1 AR D38 DIM4 TN 10N 010 IWNOIDVE4
BOF ON11374M0) L1ON NYIDIELID4)

LHOTSHIAD TINNDSHI4  "1S3L AdTILvE NU-
FATLII3430 33N SINNOII0 B

NOD IVILINT WLDN O3uvdnDd 10N *306vSN 1=
LMY ISEIA0 TINNOSHI4  *INDO IDN WILSAS 9~
IMITSHIAD 1IUNDSHId  *3INDG 10M WIISAS 3-
SIBN0AO0NE AIN SNTINIHIYENT NI 9V Jull
TVaiG3008d  “IVANIINTG Q3033003 S3ledllve-~
TINNDSEId  "IWIL ND 0FWE0 434 LON-
4408975 G3¥IVY 25N03D0 e

4118 NOLIVIS S0 % €0 MIIN 03LV)-
#OEWd VINNDSHId CSITWILAVE N~
2345 HI3L 40 NOTAVIINGRIINISIN " H398VHO-
IHITSHIAD TINNOSH 3¢

IYOINTINd ANNS NI VIVO INOER 31084 ALD 40
VINNOSH3d NALE INTONYISHIONNS IW
S$34N03308. ONIADIIOG LION VINNOSH 34

QIADW 1DN SHINITLS NOGAWII4TENGOL

D3IA0N 10N SEINITLS NOTAVDTSITINICL

TIAOK 10N SEINIILS NOTAVOIT4RENIOL

F41Y 40 ON3 TVNEONCSTIIID WYIA 2T 93DV Ve e
OGS USNYEL JATITSNIS-AVWIN-NON ¥ 38 0INUNS
INVUVAY L11DV4Y) VNS *8 AB3LAVE SQ&-
MVAY ALIDV4Y) 104 “T6T°T 40 ALIAVEO-

NOSY 34

SLIES HATER

-

JOOW 34NV A% UI18US SINIAT WIOHYHD AWILAVE ONY AW3L

ABILIVE 2 CON OF 0311 SSO8) A198¥H) Audllve | “ON
03033303 2345 MIFL*SO0 LIVE DOA 621 we

~0383d4 ION SINEILIVE NOLLYLS NO
~Usedd AON SITEILLVE NOLAVES NO
03141830 JUN WILISAS
QILAT83A ION NIISAS
92Z~2 40 WM 031 4183A LON 40 SaS

S398vHI) INIZ21 w003
S3I%uvH) 9NIZ1TvND3
IWII812303 daa 21
21813313 J0n g21
I8 LD313 J0A 21

D3ad ONSR IV ONsD4834 D34 AENS SITV44NS w4 D0 453
LAVE D4NVLIS A 52 NO INUG LON ABNS NON B1 3 AVO 2
=TAVLS NI 3INGO LON Sw3s LI0A 113D AvD 14 VIWROIATOND

INUG 10N NOTEDI4SNIE ABTLIVE ATW33A NIALXO 135750
~UN ONNOS ANILIVE D3S310 2 MO SIS OM) WOBE YIVO
=JIAB3S NOTINEBTRISIO *)°0 MO JOINYINIIASE. MINOW @1
=J1Au3S NOTINEIALISTG "J°C ND JONYIYEIAANS MINOW 81

ANUG 10N JONY IIT3ARNS S3TadLLve a0DLvsINDY 135310

= SULVEINID 135310 ADNIONINT 20

IINVINLIABNS AvO ¢

SNOTAVILATMAA Au3L1vE ONIOYING AwviNixny Als3lavno
ARILAVE NIVEL whNe NO QINNDI83¢ LON FONVINIIAGNS
=055V SHITMYHD NO 03IWd048id 10N 1531 IONYINI3nENS
~OBIVAS %0 % €0 ND O3INs0D 4834 10N §531 3ONYIIIIANNS
~ABILIVE WBYe NO 136 JON SENINININD3IN 3ONVINIAANNS
SITEILAVE NOTAVIS WD C3wn04434 LON FONVINIIARNS
G3I1531 QVOY 10N SITILIYE T8IN) 3 WISNID JOA-621
Wil NU INDO L1ON 1S3L ABOS ATNA SITNILAVE NOTLVLS
Asils L1VE ATA3IN ¥O4 O0In0LINOW STIV3D ABLES 9ND4R
SITe3Live G/VE w04 QF1S31 SIV3D J014 1D Ins0IND
SHle3live @/vE w03 031531 S113D 1014 1)39800M])
SITe3LIvE G/7VE w04 QI1SIL SIVID LOV4 1DI980INT
IDIANIS 40 100 NINVL WILSAS AdILlve

Ga) TNUUN SNINI4 8980) JLVE NO SISN FATAISNIS-IVIMN 2

=30 GIASNFAY SI13) TUNISEYN O 40 ALTAVED DI41)348

= J1413345 ADY 3AWH D1 ONND4 2

-————

NOl1dlnd830
3008 38N ilvd

113249 AudLive SO

2 2 & = 0 000 cCc e c o8 00 0GEC & 0000000 0E -a

St A

2 2 29 2332 2 2

-
=

S 292 » 2 9929529 92329592 3923832

———

¥ 40 SNOTL4T8IS30 INLITY-3IN0

NN
N
s
15
NN
NN
N
53
4
is
a4
L
15
s
o
L
NN
NH
15
s
NN
15
Ll
18
NN
NN
NN
NN
NN
15
vs
s

Eal el SN

Jeé
v
e
v
Je
Ve
Ve
ve
e
"
ve
ve
%
e
v
ve
L1
e
%
ve

e
"
ve
veé
AL
"
ve

Livton
ostrzt
Linc2
Li2221
einilo
6isllo
SlLieo0
9eL%210
ost2L0
OWlEsO
tilEs0
Tw0220
Twe22o
166220
slled0
6Ld 290
619060
188101
Livozo
Livoio
Teveso
L1280
Yiateo
L5080
BL50%0
Lisozo
trzoeo
Leziioe
LiLv2e0
§L9090
tiLevo
{Lneso

-

iy
.m.»

89¢%e10
#0Esic0
e190220
vigj0220
§L12420
viteseo
sRe020
£96s10
Z91ec0
L1600
892920
L1856 0
LA R
Yi6ySED
969%20
£9¢520
1681420
L21¢50
gsll210
vetrtrsvo
298 1¢0
HEYS20
2E5510
220
s91120
Je9tLto
991210
vestLio
22zZeto
esiv120
#9e0010
v9e0810

-

tH

144
€nt
ent
[ 310
Tai
Tai
141
ta)
Ivs
lad
lad
2%n
18 A1)
1N
1w
TN
14r
230
Ay
AR
s
2ny
€30
T80
€ad
€n)
te)
€4)
130
InN3d
tdn
Td%

]

»

E @ ® = ®P ©® v v 2 23

Q¢ v e

SV



CSININININDIE AIN HEITA A14NOD A~ 1IN UL AON ONND4 SIEN0II0N4 FINVINIIASNS AZ31L1VE

NOI4IS AENS OF ININOY DL OVIvE Sedd INV
NOI4IS AENS OF J¥IHOY O OV SHId ANV
FN0INIS IINVITI IANNS 0L FwIv0v 0L QVIvys
FNN0IHIS IONYIVIIANNS OF IwINOY 01 0Vivy
IO WIS INYIVNIIANNS 0L FeiNaY 0L 0wy
FN0MIS FONVINIIANAS DL 39In0Y 01 GVIvy
¥0Ba3d VINNOSEG4  “O0I¥3d W11 O3
IHIISHIAD TINNDS e 3¢

S$93¢ INISEY O1 QIIN0E SIDLION  *3INIL WO
IM9ISHIAD I5MNDS 834

IHOISHIAD TINNNSHI4  “INEL NO @3

LAIMS ONTIVE3I40 A8 INOISHIAD  *Jiv-

S AIMS ONTIVEIMD A8 IWOTSHING  *ILV) §-
S434 SHOTIVAI40 *OTINDN-B0¥EI TINNOSE 4
NIE0AM SNOBR O3SN TINNDSHI4  “A8 3400~
INVISIN AR QINDIHIS “ 14 INUEA

10883 VINNDSHI4 Y STORINDGD NIWOY DOWN]
NOOS 004 Q31531 “inl v3aav s3Lvm

NOES 001 Ovis AJTAYND D141)34S d0sd AlLasu

lc_ws-cu 30

asnyd Isn

vy

03we03834 10N 1531 ASUS ANLIG EOLvaINI9 13§310
0INBO4EI4 LON 1531 ANNS AWILO NOTAVES Nive
IWAGAINE INTL NIJR SOLINOM/ZESIL AON ANEE® NOTIWLS
WWASIINT INTL NIZR 03801INON/QILSTL 10N ANile 9/0
IWlL NI O3NS0 4¥34 10N ONILSIL OVOY Awii® NOTIVAS
IWEL NI O03IWE04834 HON ONTLASIL QVOY Awile 940
~=NI/A 0INN04834 LON IINVIVEIASNS A8l CUvAHIL (RS
QMU0 INI4 LON ININININOIE IINVITIIAEAS 113D
~~031316WDY 10N LIVE INV14 40 ABAS 1133 10114 AT¥A
0INND 1934 10N ININISINOIN FINYI1IIAENS 113D
~~131402 10N ABLLR 970 1 30 ASNS i13) 10114 4IwA
=) SAVO % INDQ IINVIVIIANNS AWILLVE IOVEOLS ATN3IIA
~AYO € INO0 IONYIVIIANAS AW3LIVE 3I9VEOLS Alsdlwwnd
03137%4M0) 104 NOTIVININAI00 AWNS L1VE 4 TR

- GIMB0JEI4 10N ST ADGZ ONY IVI AG2T 804 S1531 95
OWEO04834 *4°d A¥INAVE ATNILEYND 40 OVILSNI A NIINOW
INOEIAG SASIL AWMINON AEI1LYE )0

AUY @ ASINIVE SOW 40 £2 113D 40 ALIAVEY D410 348
ALIAYEY 1417345 0V 908 1132 10114 ) AsilG SO#

NOTLd4lnOS3N
V0N Jenalvy

e =

S o0 ¢ 0 0 a0 0 9 4o c o 0o 0o o0 s
2 » D2 292 92 323 292239 2339323322

et WA

-

VoW & X X M ® X s X X ® T T XN X X & X

- |

201
201
201
101
1wy
101
1ot
101
€04
201
€01
201
101
101
201
tol
so1
201
2Ev1
sl

- -

1008 INNIITS AW 031005 SINIAT ¥I0WwMY ALY

ONY AXFLIVE 40 SNDILETNISIO INIT-3INN

NN
LD
15
15
90
1S
90
AS
NN
NN
NN
LD
NN
NN
NN
is
NN
NN
vs

A AEE |

ve
LA
ve
ve
ve
AL
v
ve
e
"
ve
ve
e
e
Ve
e
ve
ve
i
i

woxre

telle0
Osw2e0
Ow8220
eLEL2L
g2
LIS FaY)
8ives0
SLL0N0
eL8tLO
$L31e0
si9211
sLL290
16€0E0
181201
08L1N0
168250
Se2eo
oeE221
Levi1vo
ViseLo

wdks

LEreeo
woos0t0
veos0€0
8802820
vEe2€20
i 120
vey 2o

#L9rt10

L59%20

eozeeo

2aLtzo
elL12o

696960

9tteco

Z860E0

eELLED

169%10

LE9€80
€29%610
#L22e510

ELLILLY
108IN0)

14
1in
10U
1o
1o
1o
130
Tiw
Ny
N3
N3
Ny
tat
23q
tvo
103
2ad
Taw
1449
lTae

i
N
v
1
4

LR B T I I I

L I

¢ o e v

ZAvien



APPENDIX G
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
SORTED BY FAILURE CAUSE
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125-VDC INSTR € CNIRL BATTERIES NOY LOAD TESTED
SURVETLLANCE NOY PERFORMED ON *N® TRAIN BATTERY

T UAY SURVEILLARCE OF EMERGENCY DIESEL GENFRATOD® -
DIESFL GENERATOR BATVERIES SURVEILY ANCE NOT DONE
OATA FROM TWO TESTS OM 24 OIESEL BATIERY FOUND wO-
DIESEL ORIVEN WEENLY BATTERY INSPECTION NOT DONE
D/G BITRY 18-8 CELLS 49,50, 51 DISCHARGED

0/6 BITRY 18-8 CELLS 49,50,51 DISCHARGED

ESF DU PMR SUPPLIES SURY FEQ PERFORMD AT ¥eNG FREQ
EQUALTZING CHARGE NOT PLACED ON BATITERY 112
MONTHLY INSTEAD OF QUARTERLY BATTERY P.T1. PERFOAND
AC INPUT BRKR TO Cal BATT CHRGR THPD OPEN

24748 V BTTRY FAILED THE 26FUELING OQUTAGE DISCHRG-
STATTON BTIRY B MADE INOP 10 JUNP A CELL

NO. 2 BATTERY CHARGER TAKEN OUT OF SERVICE

NOo 1 BATTEERY CHARGER TANEN OUT OF SERVICE

CHRGRS 2-24/8 FUSE BLEW ND CHRGR FOR BANK 2-2%8
BAVTERY CHARGER 2031 FAILED. OC DUTPUT LANP SOCK-
# 31 BTTRY CHRGR AC BRER TRIPD BATT CHRGR INDP
BATTERY CHARGEE #32 DISCOVERED IRIPPED

SRMOKE DET SYS INOP BTYTRY CHRGR LOST POWER
HEAT-SENSITIVE XSTR ON 2AIT CHRGR FIRING mNDUL CoD
UPS~18 CONTROL CHARGING POWER SUPPLY FALLED

IN BITRY CELL 32 ELECTROLYTF S.6G. DECRS .003 onr
CD PLANT BATTRY CELL 89 BELOW MIN SPECIFIC GRAVITY
AB PLANT BTTRY CELL 35 BELOW MIN SPECIFIC GRAVITY
SW BLOG B BTIRY SYS LOW SPECIFIC GRAVITY

SW BLOUG B BITRY SYS LOW SPECIFIC GRAVITY

SW BLDG ™A™ BATT SYS LO SAFY Cell SPECIFIC GRAVITY
SW SA® BTYTRY SYS LOW CELL SPECIFIC GRAVIYY

SW BLDG "“A™ BATY SYS LOW CELL SPECIFIC GRAVITY

1 EFERGENCY D/G INDP CELL S.G. BELOW 1.2

-~ ———

FALLURE Cause
DISCIID 108

DFCTV PROCY wRONG DATA IN SURY PRINTOLY
PRNCEDURE LACKED STIGNOFF

“BATVERIES FRCEEDED INTERVAL., PROCEDUIRAL
TIME LAG IN IMPLEMENTING NEW PROCEDURES
=T USABLE. NOT COMPARED WilTM INITIAL CON
PROCEVUURES WERE DEFECTIVE

INADEQUATE PPOCEDURE

INADEQUATE PROCEDURE

PROCEOURE DID NOT USE FREO REG BY 1.5,
PROCEDURE NODT CLEAR ON COMNPMUNICATIONS
WRONG PoT. SCHEDULED BY MISTARE

SPURIOUS TRP OF AC SRKR IN AN ELEC STCRM
=TEST. & CELLS REPLCD WNAT'L END OF LIFE
CELL 08 PODR PERSQENANCE DUE TO AGE
FAILFD BEARING

FALLED BEARING DUE 10 NORMAL wEAR
DEFECTIVE GATING FRILTER MODUIES

~ET BURNED UP DUE TO MIGH MEAT, VU T,DUST
PRESSURE SENSOR FALLED TRIPPING BFEAR (R
FAILED DP AR FLOW SENSOR SWITCM

FAULTY POWER SUPPLY CARD IN CHARGER
SHOULO BE A NON-HEAT-SENSITIVE TRANSISTOR
FATLED CAPACITOR IN ONJOFF CIRCUITRY
FLEC. STRAT. DUE TO LG BITRY LODADING
EXACT CAUSE NOT ODETERMINED

FRXACT CAUSE NOT DETERMINED

RATT PLACED ON EQUALITZE €& 5.G. ACCEPT PBLE
N EXTERNAL CAUSE FOR LOW SPECIFIC GRay
CLNSE TERM POST PROX/ZACID RESTOUE/ZDES IGN
CLNSE VERM POST PROXZACID RESIOUE70ES 16N
CLOSE TERM PROXFACID RES/POST SEal UDE LIGN
DIG BATTERY NEAR END UF USEFUL LIFE
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VOLTG REG SPIKING TO 200 AMPS THEN SHUTTING DFF
OUTPUT FROM CHARGER 032 DISCOVERRU DHOFPFING

$12 BATTERY CHARGER FAILED DISABLED "8™ DC PNwie
2C1 BATTERY CHARGER DISCOVERED TRIPPED. VOLTAGE -
FMER STATION BATT CHROR 26,20 FALLD VO HOLD LOAD
®A® 129 vOC COUMTROL BATY CHARGER INOPERAHLF
DATTERY CHARGER SUPPLYING CUSKENT T0 BATIERY FNOUN-
CNTRL BTIRY CHARGING POWER SUPPLY FAILED

BC BUS-2 VOLTG FELL)VOLIG ON ASSGC A0 BUSES FELL
BAIT CHMRGR OC UUTFPT FUSE FAILD wHEN (HRG BATT 28-2
FUSE FOUND BLOWN IN DIESEL FIRE PUMP BAVTERY (liad-
STATION BATT CHRG 2C CAILED TO MAIMTAIN LOAD

16 250V BTIRY CHRGR TIe BEFAXER TRIPPED

UNITS OATTERY CHARGER APPARENTLY INOPERABLF

LA BATTERY (MARGER SHUTUOWN ON HIGH VOL TAGF

Sw B CC CISTRIRUTION SYS INOP NO QUTPUT FROM AATT-
281 BATTERY CHARGER wOULD NOT PICr uP 28 ¥nf (nan
82 BATTERY CHARGER DUTPUT BRCARER FALED DFEx

02 BATTERY CHARGER UUTPUT AREAXER TRIPPEL NPEN
BITRY CHEGE TROUBLE ALAFNED CHABGER VAN HAD TePD
DECR 94 OC BUS VOLTAGE DUE TO A FAULIY BITRY CHBGR
BATTERY CHARGER FoR SWINCHING STATIUN BATTFRY §FOU-
BETAY CHARGER & WENT INTO OVERCMARGE

812 BTTRY CHRGR FAILD 10 PROVIDE NORMAL DgTeuy
STATION BATTERY (MARCER FALLD

HIGH PIPPLE FROM BATTERY (HARGEN welliH FARLEN LMy~
STATION RATT CHRG 24,28 FALLED TO MAINIAIN LNADS
STATION BAVIERY SHGRTED DURING MAINTENANCE

D/G BITRY 18-8 CELL 51 SHORTED AND FAlLED

DC AATT CRUUND UN 28 STATION SERVICFE BATIERY

SMOXE PP | TERMEINAL OF 16C BAITERY 3CA

A4 ST2TION DATIERY CHARGER YANEN QUT OF SEQVICFE

BATTERY AND BATIERY THABGEY EVENTS SURTED 3Y FAILURE CAUSE

—

AL RS

FAULTY PHASING CRD IN CURRENT LIMITER CKT
VOLTAGE AND CURRENT CONTROLLER FREPLACED
VNLTAGE CNTRL CRD LOOSE IN ITS SOCKET
“SETIING waAS INCORRECTLY SETV

VOLTG CNTRL & CURR LNT MODULES TUNED
VOLTAGE REGULATOR ELECTRONIC MODULES #PLC
=D LOWse FLOATING POTENTIOMETER SET LW
INOPERATIVE VOLTAGE REGULATOR CIRCULTY
CUBR LRIR £ QUIPUT BRXR SETTING ERRDNEOUS
HY CURR/TEMP CAUSD SOLDERD LINKG SEPABATE
~Grie

CURRENT LIMIT MODULE NEEDED ADIUSTMENT
PONK CNNCTR CNTCTS I™ CURRENT MODULE
FAULTY INODUCTIVE CURPENT CONTROL CIKCLET
WIGH VULTAGE DEVICE FOUND DEFECTIVE
~CMRGK 4. MY S/0 RELAY ACTUATED

MICH VOLTAGE CUT-0UT ACTUATED

FETUSSAVE MEAT CAUSED THERMAL OVEPLUAL
FACESSUVE MEAT CAUSED THERMAL OVERPLOAL

AC FAN MIR INOP EXPOSED WIRE BLEW A FLUSE
FATLD COLLECTR RESESTR N CRGR CNIRL CKT
=MD 0DS AFTER 11 DAYS

FAULTY CNICT ON CHARGER CONTROL TIMER
FIPING CARD B NUY PROVIDING PULSE TO (R
DEFECTIVE SILICON RECTIFIERS

~ERIER JA. FALLED SCR

SILICON CNTRL RECTIFIERS NEED LOAD BALANC
PERSONKEL ERBOR, CAUSED REACTOR THIP

HO CAUSE GIVEN

N CAUSE GIVEN

TERALAAL UFCTV/ZONNCING FO 4D DEFECTIVE
AAD FLECTRICAL CUNNECTION EN OUTPUT
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APPENDIX H
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
CAUSED BY HUMAN FACTORS
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APPENDIX I
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
SORTED BY ACTIVITY RESULTING IN DISCOVERY
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110581 BC Mn
Q21777 BA NN
102076 8C NN
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ELECTROL LEVEL IN & CELLS FOUND LD IN DSL ENG STA-
ROS =A™ BIIRY PILOT CELL 95 LOW SPECIFIC GRAVITY
RDS “a™ BTTRY PILOT CELL 59 LOwW SPECIFIC GRaviTY
RDS 8 BTTRY PILOT CELL 27 LO SPECIFIC GRAVITY

ROS 6 ONE CELL LOW SPECIFIC GRAVITY

FIRE PUMP DIESEL STARTIG BF"™ ™ A CELLS 1,35 10 -~
FIRE PUMNP DIESEL STARTG BTTwe ®a™ CELLS 2,4+ LOD-~
RDS C BTTRY PILOY CELL UNIT=9 INTERNAL RESISTANCE-
I BITRY CELL 32 ELECTIROLYIE S.6G. DECRS .003 nnt

2 OF 60 CELLS VOLTAGE FOUND DROPFEDL BY .05 vDC

2 CELLS IN Sv BLDG ™A™ BATT BANK 1 FAILD T.S5. RE€Q
2 CELLS IN S¢ BLDG 8 SATT BANK 2 FAILD T.5. REQ
BATTERIES FOR 2J € 2H DIESEL GENERATORS FAILED Su-
CELL VOLTAGE ON CELL 18 OF BANK 1 FOUND LOW

24748 v BTIRY FAILED THE REFUELING OUTAGE DISCHRG-

2 ERER STATION BATT CHRGR 26G,2J FAILD TO WOLD LOAD
2 STATION BATT CHEG 2As28 FAILED TO MAINTAIN LOADS

STATION BATT C(MRG 2C FALILED TO MAINTAIN LOAD

CELL TO CFLL RESISTANCE IN 3 CELLS FOUND MIGH
BATTERY 8 LEADS WERE REMOVED RENUER ING BAIT INOP
UNIT 2 212 BATTERY TAKEN 0O0S ERRONEOUSLY

UNIT 2 212 CHARGER TAXKEN 00S ERRONEOUSLY

NEUTPON MONITORING BAYYERY 24 MAOE INOPERAALF
MEAT-SENSITIVE XSTR OUN BATT CHRGR FIRING mMODUL CRD
OC BATT GROUND UN 28 STATIUN SERVICE BATTERY
SIATION BATTERY SHORTED OQURING MAINTEMANCE

& CELLS OF ENGINE ATTRY W/ ELECTIRULYTE BELOW PLATE
BATTERY CHARGER 2031 FAILED. DC OUIPUT LAMP SNC~
AATTERY CHARGER 2D32 AC RREAKER [RIPPED

OQUTPUT BREAKER OF BATTERY CHARGER 2034 IRIPPFD NP~
P11 125 VOO BATTERY INADVERTENTLY TAKEN QUT 0OF SE=-
DC BUS-2 VOLTG FELLFVOLTG ON ASSOC AC BUSES FELL

-

FAILURE CAUSE
DESCRIPTION

~RUING BITRY. DIESEL STILL STARTED
UNKNOWN CAUSE  VENDOR INVESTIGATING
UNKNOWN CAUSE  VENDOR ENVESTIGATING
UNKNOWN CAUSE  VENDOR ENVESTIGATING
UNKNOWN CAUSE VENDOR INVESTIGATVING
ELFCTRULYTE SOLN. EXACT CAUSE UNENDWP
ELFCTROLYTE SOLN. INADG RAINFENANCE $ROC
=INCRS . CAUSE UNKNOWN

ELEC., SIRAT. DUE TO LO BYIRY LDADING

ND CAUSE GEVENSBATTRY HAD FULL CAPACT Y
CAUSE COULD NOT Bt DETERMINED

CAUSE COULO NOT BF DEVERMINED
~RVEILLANCE TESH. & CELLS REPLACED

NO CAUSE FOUNDsCELL REPLACED

“TEST. & CELLS REPLCD NAT*L END OF LIFE
VOLTG CHTIRL € CUPR LMT MODULES TUNED
STLICON CNTRL RECTIFIERS NEED LDAD BaLANC
CURRENT LIMIT MODULE NEEDED ADJUSTHEN]
COPROSION UF TERMINAL CUNNECTIONS

PERS FAILED 1O COMPLY W/ T.5. 3.7
LICENSED UPERATUR ERROK

CICENSED UPERATUR ERROUR

CHNCTR BROKEN OFF A CELL POST PERS ERBOR
SHOULD BE A NUN-MEAT-SENSITIVE TRANSISTOUR
NO CAUSE GIVEN

PERSONNEL FRROR, CAUSED REACIOR TRIP
ELEC. ADLED BROUGHT CELLS UP TO NORMAL
=ET BUBNED UP DUE TU MIGH HEAT,VULT,DLSY
CURRENT SURGED wHEN SHIFTING TO FLOAT

=FN IWICE. NO CAUSE COULD BE FOUND
~RVICE. SUPEWVISOR GAVE PERMISSION

CORR LMIR & CUTPUT BRKR SETTING ERRONEQUS
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QUTPUT LOST FROM “AB"™ BATTERY CHARGER

DECH 86 DC AUS VOLTAGE DUE TO A FAULTY BITRY CHAGR
OUTPUT BREAKER FAILED OPEN

#2 BATTERY CHARGER UUTPUT BREAKER TRIPPED OPEN

$4 STATION BATTERY CHARGER TAKEN QUT QF SERVICF
FALLED INVERT-

82 BATTERY CHARGER

125% VOO EQUALIZING CHARGE TOO HIGH,
BITRY CHARGER A WENT INTO OVERCHAKGE

VOLTG REG SPIKING TO 200 AMPS THEN SHUTTING NFF
QUTPUT FROM CHARGER 832 DISCOVERED OROPPING

BATTERY CHARGER #32 DISCOVERED IRIPPED
S¥ 8 0C
PLASTIC
1C 125
1. 1C2
BATTERY
2l
28]
RAD FONITOR 2R12A BATTERY PACK FAILED

O/G BITEY 18-R CELL 51 SHORTED AND FAILED
SHMOKE DET SYS INOP BRYTRY CHRGR LOSI PUWER

BATTERY VOLTAGE LOW
BATT CHAFGER D.C. BRKRS TRLPPED

BATVTERY CHARGER DISCOVERED 1RIPPED.

DIESEL-DRIVEN AFWP FAILD TO START FROM MANUAL 516G

PROBLEMS wlTH 48 125 VDC BailERY CHARGER
&8 1295 vDC BATY OOS,TECH SPEC EXCEEDED

HO. 2 BATTERY CHARGER TAKEN DUT UF SERVICE
NOo ) BATTERY CHARGER CROSS TIED 10 NO.
NO. L BATIERY CHAKGER TAKEN OUT OF SERVICE

BROUKEN TERMINAL DISCUVERED ON S/0 BDARD *0" ATTRY

STATINN BATTERY CHARGER FAILED

LOAD ON BTIRY REDUCED VOLTAGE € SPECIFIC GRAVITY
EMERGENCY DIESEL GENERATOR DID NUT STARY DUE

N DUTPUT FROM ALL UPS BATTERY BANKS

OLESEL FIRE PUMP maA™ BATFERY FOUND wITH Ny QUTPUT

DISTRIAUTION SYS INOP NO OUTPUT FROM BATT-
TOP UF 2 STAIN ™A™ BAIT CELLS ON FIRE

CABLE CLAMP FOUND ARCING AND CRACKED
VALTAGF -
BATTERY CHARGER WOULD MOV PICK UP 28 vDC LNAD

2 BATTERY

POMER SUPPLY BKR TRIPPED FOR NO REASOM
FATLDO CULLECTR RESISIR IN CHRGR CNIRL Cx1¥
EXCESSIVE MEAT CAUSED THERMAL OveRLODAL
EYCESSIVE MEAT CAUSED THERMAL OVERLUATL
BAD ELECIRICAL CONNECTION IN QUTPULT
~EP, CAUSED SCHAM AND SI. NO CAUSE
FAULTY CNTCT ON CHARGER CONTROL TiImMER
FAULTY PHASING CRD IN CURRENY LIMITER (K}
VOLTAGE AND CURRENT CONTROLLER REPLACEKD
FAILED OP ALR FLOW SENSOR SWilCH

~CMRGR 4. MV S/70 RELAY ACIUATED
PESISINCG MEATG UF STRAP-CELL TERMINL
1C120C2 Ball CHARGER D.C. BRNRS IRPD
UNNNOMN CAUSE

CLARP wAS REPLACED ON 92 FIRE PUMP BT IRY
~SEITING WAS INCORKECTLY SET

HIGH VOLTAGE CUf-UUT ACTUATED

NY CAUSE GIVEN

N0 CAUSE GIVEN

FAULTY PONER SUPPLY CARD IN CHARGER
FATLED STARTING BATIERY

N CAUSE GIVEM

PROBLEM w/ *SS50CHEATED BTIRY CHARGER
FAILLED BEARING

OVERSIGHT CAUSE LCU STATED IN VYECH SPiIC
FATLED BEARING OUE TO NORMAL WEAR
PERSONNEL EPKOM. ALSO AFFECTED uNiT )
DEFECTIVE STLICON RECIIFIERS

STATIUN BATTERY CHARGER HAD FAILLED
=N0SE BATIERY CONNECTION,

CONNECTORS NUT TIGHTENED DURING INSTAL
CONNECTORS NUT TIGHIENED
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DIESEL FUIRE PUMP “H™ BATIERY FOUND FAILED WITH nO-
1A 250V BTTRY CHRGR TIE BREAKER (RIPPED

14 2507 BTTRY CHEGR INPUT AREAKER TRIPPED

BATTERY CHARGER OUTPUT INCORRECT

DIESEL FIRE PUMP BATTERIES FAILED TO START DIESFL
FUSE FUUND BLOWN IN DIESEL FIPE PUMP BATTERY CHAR-
UNIT 2°S BAVIERY NOT RETURNED TU NORMAL LINEUP
POST TREATMENT MON 2001-%61%A BATTERY DRAINED
24748 VOO BATIERY CHARGER FOUND NOT CHARGHING
ELECTROLYTE LEVEL FOUND HIGH IN SOME CELLS OF ST -
ELECTROLYTE LEVEL FOUND LOW IN SOME CELLS OF ST 8-
ELECTROLYTE LEVEL FOUND HIGH '™ SOME CELLS OF DIE~-
ELECTROLYTE LEVEL FOUND LOW IN SOME CELLS DF DIES~
LEAKING CELL NOTED IN BAILTERY "8™, BATIERY TENPNR-
STATION BTIRY B MADE INOP TO ..MP & CELL

LUW VOLTAGE FROM OLVISION I 24 ¥CDC BATTYERIES.CAUS
O/G BTIYRY LOAD TESTING NOY PERFURMED IN TIME
STATEON RTTRY LUAD TESTING NUY FERFORMED IN Tpwe
SWITCHYARD 125 vOC BACKUP BATTERY CHARGER FAITLED
"A" 125 VOU CONTROL BATT CHARGER INOPERABLE
BATTERY CHARGER SUPPLYING CURRENT 10 BATTERY FOUN-
UPS~1B CNTRL PWR BTTRY VOLTAGE wAS LOW

CNTRL BTTRY CHARGING POWER SUPPLY FAJLED

UPS=18 ALARNMED NDUE 10 LOW VOLTAGE,CAUSED STRAM
UPS~18 CONTROL CHARGING 2OWER SUPPLY FALLED

s~ INPUT ARKR 10 CAL BATI CHRGR TRPD OPEN

COATRAL CHARGING POVER SUPPLY FALLED

INCORRECTY PILUT CELLS VESTED FUR 3A/8 BAITERIES
INCORFECY PILOT CELLS TESTED FOR 3A/8 BAFVERIES
INCORKECT PILOT CEALLS TESTED ¥OR 3A/R BATIFRIFS
WRONG BTTRY CELLS MUNETORED FUR WEERLY BATT SuRv
STATION BATTERIES wWeLY SURY TEST NOT UONE ON TINE

AUSE
PIION

~0UTPUT. DISCHR WIIH NO APPARENT CAUSE
PONR CANCIR CNTCTS IN CURRENT MODULE
LOOSE CNNCTYH AT CHRGR INPUT BRKR PHASE A
UNKNOWN

FATLEU FUSE FROM BATIERY CHARGER ClRCULIY
~GER,

ARFAKER COULD MAVE BEEN SHUT AT ANY T iIMe
BATIERY CH GFR 248 24748 VOC FALLED

NO CAUSE GIVEN

~BTTRYS 2R42-S001ALB. PERSONNEL ERRUF
~TTRYS 2R42-S00LAEB. PERSONNEL ERROR
~SEL GENERATUR BATTERY, PERSONNEL ERFDR
~EL GENERATOR BATYERY, PENSONNEL FRR(P
~ARILY INOP WHILE CELL JUMPERED

CELL o8 POOR PERFORMANCE OUE TO AGE

~ED EFRATIC READINGS ON LRM & SEN INS)
FATLO TO AOMERE TU SURVEILLANCE SCHEDLLE
FARLD ¥O ADMERE TO SURVETLLANCE SCHEDLL:
ND CAUSE GLYEN

VOULTAGE REGULATOR ELECTRONIC MODULES #PLC
=D LOWe FLOATENG POTENVIOMETER SET LW
CNTRL BATT CHRGNG POWER SUPPLY FAILED
INDPERATIVE VOLTAGE REGULATOR CIRCULT
CAPACETOR FAILED IN CHARGING POWER SUFPLY
FATLED CARACTITOR IN ONZOFF CIRCULTRY
SPURIOUS IRP OF AC BRKR IN AN ELEC STCRNW
NO CAUSE GIVEN. CAUSED BATTERIES OIS (MR
IDENTEFICATION STICKERS NGT MOYED
IDENTIFICATION STICKERS NUT MOVED
INFNTRFICATION SEICKERS NOT MUVED
PEPSONNEL NOT FOLLOWING PROCEDURES
MISUNDERSTANODING BTWN PERSONNEL
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APPENDIX J
ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS
FOUND IN NUREG-0666
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APPENDIX K
ADDITIONAL INFORMATION CONTAINED IN BATTERY AND BATTERY CHARGER
ONE-LINE DESCRIPTIONS
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CURKENT SUKGED WHEN SHIFTING TU FLUAT

~§N TwlCE, MO CAUSE CUuLD Bc FDULAD

CAUSE UNKNOWN

~beLOd MINIMUN, FULL CAPACITY AvAiLrdic
“RVilte SJIPERVISUR GAve PeRMISSION
REOUCTION IN CELL VOLT. FULL CaPACLIY
CUKR LMIR & OUufPUT BRKR SETTING EReUNEUUY
~VOULTAGE READIRGS., FULL CAPACLTY AvAL
~ENED POR 1 HUUR, PERLUNMNEL ERRJA

POLJER SUPPLY BXR TRIPPED FUK NU REASIN
~CHARGERe MISINTERPRETATIUN UF TELH yPce
HIGH VULTAGE DEVICE FOumD DEFECTLVE
UNKNO4N,  CeLL 43 FRu® glTary 3, jo.9 Al
e BATTRALES. PeRIONNEL ERRUR

~IATLD wif 93 & 06 STALLION 3FINTe Freviln

PALLD CULLECTR RESISI® IN CarGe CNInt Cal
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ACDITIONAL INJORMATION COWTAINED IN BATTERY AND BATTERY CHARGeR ORE~LINE DESCRIPTIONS
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u

F F

¢ B on &
[ ¢ i b gl
Yoo s § OB N Ceiuges gaae TRy
3Vl 022136 08047E BC W120 NA B4 STATION BITRY CHRGR UUTPUT BRKR TRIFPED INPRUPR JP Gr CKTBRK.CAUSE UF TRY UNKHUWN
B4l DZul&T 092179 BA G1SS CELL 06 OF BATIERY NO. 1 COULD NOT HULD UPIGINAL = =VULTAGE. FULL SATTERY CAPACLTY AvAlL.
8V1 ©3T757 06)%61 BC 12% NA 92 BATTERY CHARGER UUTPUT PREARER FAILLED JPEN EXCESSIVE WEAT CAUSED THERMAL QvchlUAD
IV1 033347 08056 BC 125 NA 02 BATTERY CHARGER OUTPUT BREAKER TRIPPED UPEN ExCESSIVE HLAT CAUSED THEKMAL OV RLJAQ
BVl C3882% (91081 BC 2 NA 24 STATION BATTERY CHARGER TAKEN OUT OF SeRVICE BAD ELECTRICAL CONNECTLION IN QUTPUI
3Vl 03915% 1017681 BA G195 2 2 OF 6) CELLS VOLTAGE FOUMN) DRUPPED BY 405 wDS NO cAUSe SIVENSBATIRY HAD FULL CAPACZLTY
0C1 029543 032379 BC 12% A NA 129 VDU EQUALIZING CHAKGE TOO MIGHs FALLED INVERT= =ERy CAUSED SCRARM AND SI. NO Causy
DC2 021433 000778 BA EISS 1 CD PLANT BITRY CeLL 89 BELOW MIN SPECIFIC GRAVITY EXACT CAuSc NOT DelesmiNe
2C2 21632 C51%78 BA £355 1 AB PLANT BTTRY CELL 3% BELUW MIN SPECLIFIC GRAVITY EXACT CAUSE NOT DeTERMINED
DCZ D3IFN27T 121981 8A SURVEILLANCE NOT PERFORMED ONM "N" TRAIN BAFTERY PROCEUUKE LACKED S1uNOFF
tHL PLABOIA 042576 AC w120 NA BTTRY CHARGER A WENT INTO OvERCHARGE FAULTY CNICT ON CHAKRGER CONTROL TlmER
4NL 01460398 042376 BL yico NA VOLTG REG SPIKING TO 200 ANPS THEN JHUTTING OFF FAULTY PHASING CRD In CURRENT LIMITcR (ki
1P3 014703 C51076 BC wl20 MA BTIRY CHRGR TROUSLE ALARMED CHARGER FAN HAD TRPD  AC FAN WNIR INUP EXPOSED WINE BLEW A FUSE
IPY 019139 (o0B76 BC NA # 31 BITRY CHRGR AC BEKR TRIPD BATT CHkGR INOP PRESSURE ScNSOR FAILeD TRIPPING BREAKER
IP3 036207 012481 BC wlil 1 NA OUTPUT FROM CHARGER 032 pISCOVERLD ORQppING VOLTAGE ANDO CUKRENT COXIROLLER wePLaltu
[P3 038257 0708t1l BC FO13 NA BATTERY CHARGER #32 DISCOVERED TRIPPED FALLED Dp ALR FLOwW SEN,OR SWITCH
JF1 G2123%A 061878 BA C173 1253 2 2 CELLS IN Sw BLDG ™A™ BATT BANK 1 FAILD 7,5, REQ CAUSE COULD NuUy BE DEFERMINED
JF1 212358 041878 BA C17) 129 1 2 2 CELLS IN Sw BLOG B BATT BANK 2 FAILD T,.5, REQ CAUSE COJLD NOT BE OETcRMINED
JF1 027181 QS057v 8a D NA QUARTERLY AUXILIARY BUILOING BATTERY VERIFICATION- ~NUT PERFUAMNED UN TiME. PERSUNNEL
JFL C32332A 061280 BA E335 2 3 5% BLUG B BYIRY SvS LOwW SPECIFIC GRAVITY SATT PLACED ON EQUALIZE & 5.6+ ACCEPTABLE
JF1 0323328 0B2580 BA EISS 2 3 5w BLODG 8 BTTRY SYS LuW SPECIFIC GRAVITY NO EXTERNAL CAUSE FUR LUd SPELIFIC ulay
JF1 ©32350+ 082580 BC GOYO 1  NA 5¢ B OC DISTRIBUTION SYS INQP NO OUTPUT FROM BATT= =~CHRGR 4. HV S/D RELAY aCTualED
JFL C3298T7 O0911EC ©vA E39%% 1 NA Sw BLOS ™A™ BATT SYS LU BATT CEQL SPECIFIC GRAVIFY CLOSE TeRM POUST PRUA/ACID RESIOUE/ZucHibn
JF1 033907 102180 BA E3%9 2 NA S¥ "A"™ BTTRY SYS LOW CLLL SPECIFIC GRAVILFY CLOSE TERM POST PRUX/ALLD RESIDUE/Dc LGN
JF1 033163 102880 BA E355 1 NA “w BLDG ™A™ BATT 5vS LOw CELL SPECIFIC GravilYy CLOSE TERM PROX/ACID Red/PUST SEAL veslen
151 ©2%196 101981 BA Gle5 125 3 CELL TO CELL RESISTANRLE IN 3 CELLS FUUND HIGH CORROSIUM UF TERMINAL CONNEC HONS

NAL 020965 062079 BA CL173
NAL €26585%5 AOT3179 B8a (328
HAl (364914 0220F1 B8A (173
MAL 0366918 022581 BC C173

NA 7 DAY SUKVEILLANCE OF EAEMGENCY DIESEL GENERATOR = ~BATTERIES EXCeEDED INIERVAL. PRUCEDURAL
MA DItScl GEMNERATOR BATTERIES SURVEILLANCE NUT DONE TIMNE LA IN IRMPLEMENTING NEW PRUCEDUR LY
NA 18 MONTH SURVELLLANCE UM DeCo QISTRIBUTLON SERvIC~ -€ SYSTEM NUI DONEs PERSUMNEL OVER>IGHI
NA L8 MURIH SURVEILLANCE ON UoCae DESTRIGUIIUN SERVIC= =8 2¥S5TeM NOT DJNE.  PERSONNEL GVERSLIGHE

e o o 9
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bEACHTR T

1J EMERGENCY /¢ INUP CELL Se6s BELUw 142

BATTCRIES FUR 2J & 2M OIESEL oeMNERATURS fFaAlLED Su-

DAFA FROUM TwO TESTS ON 2J DLESEL BATTERY
ODIESEL ORIVEN wEeXLY BATTERY INSPECTIUN N
INGIVIOUAL FLOAT CELL VOLT MEAS NUT DUNE
#12 BIIRY CHRGR FAILD TO PROVIDE YORAmAL O
812 GATTERY CHARGER FAILLED DISABLED “8" D
BATTERY B LEADS WERE REMUVED RcNOERING BA

FOUND NO-
0T DaNE
IN STaTL~-
JIPJY

C POVER
Tr InOP

PLASTIC TOP OF 2 STATN ®A™ BATT CELLS ON FinE

1C 125V BATTERY VOLTAGE LOW

1C1,1C2 BATY CHARGER D.C, BRKRS TRIPPED
¥2 OAY € 18 MON SURV NUT DONE ON 24 v S5TA
BAYTVERY CABLE CLAMP FOUULMD ARCING ANU CRAC
2C1 BATTERY CHARGER DISCOVERED TRIPPED.
281 BATTERY CHARGER wUULD NOT PICK ur 23
RAD MUNLTOR 2R12A BATIERY PACK FAlLcD

D/€C BYTRY 13-6 CELL 51 SHORTED AND FALLED
D76 BTTRY 18-3 CELLS 49,350,351 DISCHARGED
D/6 BIVRY 13-8 CELLS 49 50,31 QISCHARGED
SMUKE DET SY3 INQP BTTRY CHRGR LOST PuweRr
SOMKE LETECIOR BATERy FUUND NOU TO TAKE A
SMOKE DETECTOR BATTERY FAILED

BATTCRY CHARGER FOR SMOKE DETECTOR BATIcR
E5F DO PWR SUPPLIES SURV REQ FERFOUxMD AT
12% VOO ELECTRICAL Sv5 OP NOT weRiFicD ox
12% vOC ELECTRICAL SYSTEM NOT veRIFLED
125 vOC ELECTNICAL SYSTEM NUT VERIFICD
DILSEL-DRIyeN AfwpP
EQUALTZING CHARGES

EQUALLITING ond30Es ON STATION pallerled N

RIG BATT
KED
VOLTAGE -
VOC LOAD

CHARGE

T FALLEL
“iNG FREQ
UfF 2-26

FALILD TO START FRJM MANUAL SIG
LN STATION BaVYIERLES NUT FERFU~ ~RMceD.

JI PLRFU-

l LU AuSE
SCRlp lnn

0/6 BATIexY NEAR ENUL OF UScFUL LIFe
“RVEILLANCE TESTe & CELLYS RePlLALCD

=7 USABLEs NQT CUMPAKED QITH InLbIAL Cud
PROCEDURES wERE DEFECIIVE

~ON BATIERY TEST. PeRLONNEL OVeRSLodl
FLIRING CAxD B NOT PROVIODING PUL * 19 S2n
VULTAGE CNTRL CRD LOOSE UK QTS sulxco
PERS FALLED TOU COMPLY d/ V1,5, 3.7
RESISINC HEATG OF STRAP-CELL TERMINAL
LCArpd(2 BATT CHARGER D.C. BRKR; TRPD
UNKNUNN CAUSE

ELECTRICIAN NOT CUMPLETING JOB

CLARP WAS RLPLACED ON 92 FIRE PumMP oliky
“3ETTING gAS INCORRECTLY Sk

HIGH VOLIAGE CyT-uuTl ACTUATED

MO CAUSE GIVEN

NU CAUSE 6lven
INAQEQUATE PROCEDURE
INADEGQUATE FROCEODURE
FAULTY FUwiR SUPPLY CARD
NO CAUSE GIVEN

CHARGER NOI CHARGING BATTERY

MU CAUSE GiVLiN

PROCELURE DID NUT USE FRe@ Rev oY 40,
MALNT PEKS FAILD TO INOURE SURY COMPLETEY
PERSUNNEL

PERSUNEL

FA[LeD STARTING BA) IRy

IN CHARGEX

PEMSUNNEL vhmUss FLULL LAPALETY AVL

“NMEDe PeASUdMcl cRnUseFLoL CARACITY avy
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C174768
013540

019381

1711234
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0133964
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0152494
C1%248 3
01332064
0153248
cis5327a
0153278

013440

C150738
C150734
0163054

Q15659

0153258

016384
017923

Q170240

Q1745
Cl7%63
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121180
121150
1131281
101677
101877
Hiesm
1205717
121281
121281
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072281
010976
041979
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er227s
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125
€173 128

€353

E226 250
cii3
173
E335 123
E3%5 12

024

10— N0
1O Z e e T
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INFURMATIUN CONTAINED IN BATTERY AND BATTERY CAARuch

NA

N NA

NA
KA

NA

OnE-LINE DESLRIPTRONS

FAJLUKE MOk
b(!(gl'llﬂn
PRUBLENS WITH 4B 123 VOU GATTERY CrAKGLR
48 125 VOC BATT UDS»TECH SPEC EXCEEDED
"3A% L25 VOC FALLED TO HWOLD A CHARGE

MOs 2 BATFERY CHARGER TAKEN QUT (F ScRVIcE

MO« 1 BATTERy CHARGER CRUSS JIED TO NO. 2 BATTERY
NOs 1| BATTERY CHARGER TAKEN DUy OF SEWMVICE

CELL VULTAGE UN CELL 18 OF BANK 1 FOUND Luw

UNET 2 212 BATTERY TAKEN COS ERRONEQUSLY
UNIT 2 212 CHARGER TAKEN UDS ERRONEDUSLY

EGUALIZING CHARGE NOT PLACED UM BATTERY 112

250 VILT MALN BATTERY TAKEN 003 TO BYPASS A CRACK-
NEUTRON MONITORING BATTERY 2A MAOE INUPERABLE
BROKEN JERMINAL DISCOUMLRED ON S/D BOARD "0™ BITAY

STAVIUN BATTERY CHARGER FAILED

LUAD ON BTTRY REDUCED VUL TAGE & SPECIFIC GRAVITY
ROS BATTERY O PILOT CELL LOW ELELYROLYFE LEVEL

ROS5 BATFERY O PILOT CELL MAD LOW SPECIFIC GRAVITY
BOS BTikY C PILOT CELL LOW ELECTROLYIE LEVEL

ROS BTTRY € PILOT CELL RDG LU SPECEFIC GRAw(TY
EMERGENCY DICSEL GENERAYOR DIU NUT SEAKT Qut fu L-
RDS D BYTRY PILOT & 3 OFHER CELLS LO ElcolROLYTE -
ROS D BYIRY PILOT € 3 OFeR CELLS LO SPEC GRAVITY
FOS ™A™ BryRy PLLOY CELL 59 LODW SPECLFIC GRAVIIY

R05 8 PILOT CELL LOW SPECIFIC GRAWITY

KOS ®a®™ BTTRY PILUY CELL %5 LOW SPECIFIC GRAVITY
BDS B BTTRY PLLUT CELL 27 LO SPECAFAL GRAVITY

RDS B ONE CELL LOw SPECAFIC GRAMVETY

6 CeilS SPECIFIC GRAVITY FOUND BELOW 1.2.
KDS BATTERY ® HAD ONE CELL PELOW MININUM SPEsIFiC~ ~adAviiy,
SPeCIriC GRavivy FOUND LCW IN 5 CELLS OF KOs BifHT~ ~mpm,

MU CAUSE GIVEN

PRIBLEM w4/ ALSOCIATED BTIRY _nHAKGER
BEING EVALUATED w/ MANUFACTURER

FALLL) BEARING

UFERS ToMT CAUSE LCO STATED IN JECH §7EC
FAILED BEARING DUc Tu NORMAL uyEAR

NQ CAUSE FUUNDWCELL REPLACED

LICENSED OPERATUR gRRUR

LICENSED GPERATOR ERRUN

PROCEDURE NUT CLEAR GN CUMMUNICAT Lans
“ED CELLe

CNNCTR BROKEW OFF A CELL PUST PEKRS tRRuR
PERSONNEL tRROR. ALSO AFFECTED UNLT i
DEFECTIVE SILICUM RELTIFLENRS

STATLON SATTENY CHARGER MAD FAlL:D
EXACT CAUSE UNKANOWN

AUDITION UF wATER PUSSIBLE CAUS:
UNKNLuN CAUSE

DFCIV PRUC SPeCIFIC URAITY RcAD TUO >0Un
~00SE BATIcRY CUNMNECTIUN.

~LEvELe UNRNUNN CAUSE

INCOMPLETE ELECTROLYTE mixinG

UNENUWN CAUSE  JENDLUR INVE,TICATING
UN<CNIuWY Calse

UNKNOWN CAUSE  VEMDUR INVESTIGATING
INANOWN CAUSE  VENDUR INVELTIGAG v
UNKHUSN CAUSE VENDUR LTuvesTloafihe
~TION REVEALED ADEWUATE CAPALLTY
AUEWUATE CAPACLIT AVAL 2dLc
ADEQUATE CAPACITY AvAlia,
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ADDITIONAL INFORMATIUN CUMTAINED IN BATIERY ANO BAVIERY CHAKGER ONE=-LLINE QESCRIPTLONS
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£E35s

€355
E323
£353
E35%
£3s5
E3SS
tiss
€355

£332
£355
£355
£335
€359
€355
£355
€225
(3 -

€355
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Na
NA

3 FIRE PUMP Dreitd
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Pl

NA
Nz

NO QUTPUT FROM ALL UPS BATTERY BANng

ROS BATTERY goCELL 27 FOUND 70 HAVE LOW SPECIFIC -
SPECIFIC Gaavily OF L0 MAKGINAL CeLLS ADJUSTED OF~-

WATER ADOED ¥Q CELL 27 OF RDS BATTERY wg®

SPECIFIC CRAVITY OF CELL 27 OF RLS BATVERY 8 LOW

DIESEL FIRE PUNP "A™ BATTERY FOUND WITH NJ QuTPUT
DIESEL FIRE PUMP 3" BATTERY FOUND FALLED wiTH NO-

WATER AODED 10 CELL 12 OF RDS BATIERY wA®
SPECIFIC GRAVITY
wATER AGDCD 1D 3
SPECIFIC GRAVITY
SPECIFIC GRAVINY
FIRg PUMP DIESEL

CELLS OF pOS BATTERY "=

SPECHFIC GRAVITY OF CELL 48 UF RDS BAITERYT C LOJ

RDS C
BUS BTTY ™a™ CEry 2 LOw SPECIFIC GRavily
RUS € BYTRT CeLLS 3%.3%4 LoW
BEIAY PiLGY CBLL U

Rus 1ii=9

25 C BTIRY CELLG r3deth LUuW SPeCil

ROy, O AATTERY CELL 312 LUM SPECIFIC GRAVEIT

«d CeLts or
DC BAVTTEAY AOWHTALY TESTS GVERDUE
KL

205

IMTERNSL Ri:i

BYVRY CELL 14 LOw SPECIFIC GRAVITY RDG

ROG

SPECIRIC Graydivy BODG

L

ciAd AT H

KisG

®AT™ BATTERY LOw SPEeCIFIC GRAVIYY

OF CELL 12 OF RD5 BATTERY "A* (Ou

OF 3 CELLS OF RDS BAITERY "U™ LDy
UN RUS BATTERY ™A™, CELL 12 LUy
STARTG BTTRY A Cells 1305 LO
STARTG BITRY ™A™ CEL.S 20498 LO-~
RDS SATTERY a» CELL 12 10 SPECIFIC GRAVITY READING

Auli-

CH D BATIERY CELL 56 MAD LOW 36swUULD NUT RES-
FOUND PILUY CELL BH Cu A RDS PUWEK SUPPLY WITH A -

Law 56 (N CeLt 83 OF ST BTTRY,Ccll FUUND CRALKED,~
®A®™ MDS EBTUIRY CELL #5 LUW SPECIFIC GRAVITY
BATT CHEGE UC UUTPY FUSE FAILD wHEN CHEG BATT 28-2
BATTGPY 182 VULTAGE FELL TO 1025V THEN RusSE TO

-

i-}nulc AISE
DESCRIPTLON

-

CONNECTORY NJT TIGHIENED QURING IN,TAL
~CRAVITY UF Lel9le FULL CAPACITY AgAlLL
=ROS BAITVERY Be FULL CAPACIIY AvalLABLE
NO CAUSE SIVEN FOR LOw wATER LEVEL
WATER AODED THMEN TESIED TOU 300N
COMNECTORS NOT TIGMTENED

~0UTPUT. DISCHR wilW NO APPARENT
NO CAUSE of:M FOR LOwW WATER Lgvel
WATER ALDEL,CHMARGE INSUFFICLENT TO minx

NO CAUSE GIVEN FJIK LO# WATER LEVEL

WATER AGDEUSMIXING WAS INAOEQUATC
EQUALTZING CHARGE FUR 4 1OURS CURRECIED
ELECTROLYTe SOLN, EXALT CAUSE Unrhiwn
ELECTROLYTE SULMe  INADY MALNTENANCL PRUC
EFACT CAUS: UNKNDNM

Cell REPLACED»wUULD NOT FAKE EQUAL oUARGE
VEFECTIVZ JgLl RePLACEtD

CELL DIU NOT ReSPOND ADQ 10 EQUALILY LHKG
CELL DID NOT RgSPOND ApQ VU EGUALLIG CHRe
~INLRS, C2US

CAuse

(LN T
VENUDGY o Ul JnCRS In pLGAT
CELL UID NOT A0Q ReSPUAD TU clUALEIG (e
CELL TERMINALS INADG CLEANCD BY MAINT Ped
INADG ADqly CONTROLS & PERSUNNEL ERALA
~PuUNO 10 cQUALLIING CHARGE,

“HIGH Elcl (EVELe PUSHIBLY UwekRFILLGD
=TrlS LEAR TU DILUTIUNGCRACKED wiEn AJdvEd
CELL OILN'T RESPUNU ADw TU EQUALIZG CHRe
BL CUMR/TESNP CAUSD SOLUERD LINKG ScPamasit
=LioVe CUMRUI g AMu LIDSE @FIRY Cundeod

volldue LEwel
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NA
NA
NA
NA
NA
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NA
NA
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NA
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2 ELeCabhOLyle Level FUUKRD HiIGH IN SUMe

BITRY 181 VOLTAGE FELL TO 96.8V THLN RUsE TU 4l8y
RONSTHLY INSTEAD OF QUARTERLY BATTERC Pol. PeRrURMU
LA 250V BTTRY CHRGR TIE BREAKER TRIFFED

1A 250¥ BTTRY CHRGR INPUT BREAKER JRIPPLD

HIGH RIPPLE FROM BATTERY CHARGER wHICH FAILED INV~
SG TESTS FUR 125V LALE ANU 250v 18 NOT PcRFORMED =
WKLY BATT SURV DUCUMENTATION NOT COMPLETED

BAITTERY CHARGER QUIPUT INCORRECT

DIESEL FIRE PUMP BATTERIES FAILED 1O STARI OD1ESEL
FUSE FOUND BLOWMN IN DIESEL FIRE PUNAP BATIERY CHAR-
QUARTERLY STOKAGE BATIERY SURVEILLANCE OQOAE 3 DAY~
BATTERY [N A UDEGRADED CONGIETION

CHARGER SUBJECTED BTIRY FO "DEEP CrCLING™

24748 V BIIRY FAJLED THE REFUELING JUTAGE DISCHRG-
UNIT 2°S BATTERY MOV RETURNED T NURMAL LINEyP
WEEKLY STORAGE BATTERY SURVEILLANCE DUNE & DAYS L=
MEAT=ScNSITIVE XSTR ON BATT CHRGR FIRING %UDUL CkO
wELY PILOT CELL SURV OF 1C D/6 BTTRY NUT CUMPLET-~-
CELL LURGELLLANCE REQUIREMENT NUT PrAFORALD

WhiY PILOT CELL SURY UF FLANT BATY NUT COmMPLETEO=~-
CELL SURVEILUANCE KEQUIREMENT NOT PERFOURM:D

EMLR STATIUN BATT CHRGK 2692y FALLD TO HULD LUAD
STATIOUN BATY CHRG 2A+28 FRAILED TUL MAINTALIN LODADS
STATION SATT CHRG 2C FALLED TO ®AINTALN (Oap

DC BATT GROUND ON 20 STATILN SERVICE oAlTgay

POST TREATMENT MON 2DLIL-X615A BAITLRY URALNED
24748 VDO BATIERY CHARGER FOUMD NOT CHAMoHING
ELLOTRULYTL LEVREL FOUND mICH IN SuMt Cell> JF 31 -
ELECTROLYTE LEVEL FOUND LUW IN SOME CELLY Ur 3T B~
CELLS OF Dre=

-

CUKRODED ANU LOOSE BITRY CUNNLCIUR,
WRUNG P T, SCHEDULED 3r MIMTAKE

POUR CNNCTR CNICTS IN (URReNI AUDUL:
LUUSE CNNCIN AT CHRGR INPUT ghki PrAsc A
~ERTER L1A. FAILED SCR

~PRUPLRLY, PrRSONNgL UdcD WRUNG AYgcun
PERSONNEL cRROUR-NUNLIC., UPERATIUNS Poka
UNKNUOWN

FAILED FUSE FROM BATTERY (HARGEK CIRLULT
~beR.

=5 LATEs OVEKSIGHT BY OPERAfING SHIFT
CHARGER SUBJECTED BITRY TU %DEcP Cril INuw
UNKNOWN CAUSE

~TEST. & CELLS REPLCU NAI'L END OF LIFE
BREAKER COULD WAVE BoEN SHUT af ANY [IuE
~ATt, OVERSIGHT HBY OPERATING SHIF
SHOULD BE A NUN-MHEAT-ScNSLTIvc TRANSLISTUR
ED UN VTIME. PERSONNEL QVEKRSIGHT
PERSOUNEL UVERSIGHT

ON TIMEe NOTICES RUOUTEV TO AdENT Peko
PERSONNLL OVERSIGHT

VULTG CNTRL & CURR LNT mMObuies Jumsce
SILEICUN CNTRL RECTIFILRY MNLcD LUAU daldlc
CURKENT LIMIT mMUQULE NcEDRD 20JUSIACNT

ND CAUSE GLIVen

BATTERY (MARGER 248 (9748 yUC raAdLte

NU CAuSE GIVEN

~BfIRYS 2RAZ-5001AL3. PERSUNNEL okHUK
~ITRYS CR&Z-50,40A00. PERSUNNEL chRUK
~SEL GUNEHAJJIX BATENY,

FeWSUNRLL ixrum
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022980
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v129716
1223719
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0821860
ovesm?
031777
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BA
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ADDITIUNAL INFOKMATION CONTAINED [N BATTERY AND BATTERY CHARGER ONE~LINE DeSCRIPTLONS
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G1es
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E355
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E226
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1 OXrmr®

024

024

250
250
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123
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125
123
23¢C
250
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jage

264
264
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NA
L1
NA
NA
KA
NA
NA
NA
NA
NA
NA
NA
N4

NA
NA
NA
12
NA
NA
NA
HA
NA
MA

ELECTROLYTE LEVeL FOUND LUw IN SURE CELLS OF DIES~
STATION BalTeRY =8% FQuUND 1O mAye CRACKED CELL

LU 5.6« OF BrfRy A2 CELL 1

LEAXKING CELL NUYED IN BATTIERY "B®, BATTcRY [EMPIOR~
DIESEL FIRE PUMP 24V BATT CELLS A2-8,82-1 LUN S.6.
STATION BTTRY B MADE INOP TO JUMP A CELL

LOd YOLTAGE FROM DIVISION § 24 VCOC BATTERIES,CAULS
SWITCHYARD BTTRY SURVEILLANCE NOT PERFURMED W/IN--
250 vOC BATTERY INADVERTENTLY DISCHARGED

TEMPORARY BATIERY CHARGER TAKEN OUT OF SeRVICE

ONE OF TWO SWITCHING STATION BATTERLES FOUND oos -
BATTERY CHARGER FOR SWITCHING STATION BATTERY FOU-
D/6 BTTRY LUAD TESTING NOT PERFORMED IN TIME
STATION BYTRY LOAD TESTING NOT PERFURAED IN TINME
0/6 BTTRY NOT TESTEO/MUNITORED W/IM TIME INTERVAL
STATIUN BTTRY NOY TEST/MONLTOR W/LN Tine INTERVAL
MAIN STATION BITRY SURY TEST NOT PERFORMED

DIESEL GEMERATUR STIRY SURY TEST NUT PERFORMED
BATTERY SUKVEILLANCE PROCEDYRES FOUND NOT Tu FulL-
8 ATTRY CApACITY BELCy DESIGN

SWITCAYARD 125 wDC BATTERY CHARGER FAILEVL
SWITCHYARD 123 vOC BACKUP BATTERY CHARGER FALLED
®A® 129% VOO CUNTROL BATT CHARGER INUPERABLC
BATTERY SYSTEM TAKEN LUT OF SERVICE

UNETS BATTERY CHARGERK APPARENTLY INUPERABLE
BATTERY CHARGER SUPPLYING CURK'NY T BATTERY FOUN-
UP5=-18 CHNIRL PaR BTIRY VOLTAGE wAS LOW

CNTRL BYTRY CHARGING PUMER SUPFLY FAILED

UPS=18 ALARMED DUE TO LOW VOLTAGE»CALSEY 3oAAR
UPS~1H CONTRUL C(MAKGING PUNLR SurPLY FAILED

~EL GENERATOR BATTERY. PERIUNNEL ERRUR
NO CAUSE XMOWN §O0h CRAUKED CELL #2282

BAD CELL IN BATTERY

~ARILY INUP WHILE LELL JURPERED

CHARGER 005 ODURING SURVELLLANCE

CELL #8 POUK PERFORMANCE DUE TU aGE

~ED ERRATIC READINGS ON LRN & kN INST
REQ TIME peRICVD. PERSONNEL ERRUR

PERS DISCUNNECTED TEMP BATIERY CHARGeK
PERSONNEL ERRUR#CAUSED BITRY Ig VIS HARGE
~FOR 11 DAYS, GSATTERY CHARGeR FAlLCD

~MD 005 AFTER L1 DAY>

FALLD TO ADMERE TU SURVEILLANCE >(HeDure
FAILD TO AUMERE TO SURVEILLANCE SCHeoULE
FAILD TO ADHERE U SURVEILLANCE 5SCneDute
FALLD YO ADHERE TOU SURVELLLANCE SCHeDULe
PLANT PERS FAILD TO ADAERE IU >Uky SLHeDU
PLANT PERS FALLD TO ADMERE TO SURV SCHelby
“Y COMPLY W“1TH NEW KEQUIREMcNIS.

CELL SeGe IN LO RNG, pAKTIAL ACIU ®PLCO
NO CAUSE GIVEN

NO CAUSE GIveN

VOLTAGE WEGULATOR ELECTRUNIC MOOULE, RFLC
REPLACED L¢ weAK CELLS»NURMAL END uF Lirc
FAULTY INOUCTIVE CURKEnT CONTRyL CIRould
=D LOW. FLOATING PUITENTIORMETER SE) Lue
CNPHL BATT CHRGNG POWER SUPPLY FALLED
INUPERATIVE VOLTAGE ReGULATOR CIRCul
CAPAZITUR FALLED IN CHARGING PUMcR HUPPLY
FALLED LAPALIJUR IN UNJUFF CIRLULTRY
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