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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 sorted
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.
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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. 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 ciiargers.

iv
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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.,

.
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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.

.

e

vi

- - .- -_ -___.



__ _ . _ .. . __ .__ ._ ..

.

4

4

:

i

J

!

,

*,

ACKNOWLEDGMENTS

.

!

|
Sincere appreciation is expressed to the following persons for their

.

assistance in the preparation of this report:

).
C. D. Gentillon for her helpful suggestions.

K. Culbertson and B. Munson for their conscientious and timely efforts
.

in word processing and text composition.

i
,

&

i

*: .

!

,

me

i

viii

1

i

t

-- - - --. . . . . . . . - . - . - - - . - - - - - . - - - - - - - - . - --



CONTENTS

ABSTRACT .............................................................. iii

SUMMARY ............................................................... iv

FOREWORD .............................................................. vi
.

ACKNOWLEDGMENTS ....................................................... vii

*

NOMENCLATURE .......................................................... xi

Terms ............................................................ xi

Acronyms and Abbreviations ....................................... xii

INTRODUCTION .......................................................... 1

LER EVALUATION AND CODING METHODOLOGY ................................. 3

Scope .................................................. ......... 3

Component Boundaries ....................................... 3

Battery ............................................ 3
Battery Charger .................................... 3

LER Selection .............................................. 3

LER Classification . 4.............................................

N S S S Ve n do r ( N S S S ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

P l a n t ( P LA N T ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Control Number (CONTROL NUMBER) ............................ 6

Even t Da te ( EVENT DATE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Component Type (COMP) ............................. ........ 7
System (SYSTEM) ............................................ 7

Fa i l ure Code ( FAI LURE CODE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Failure Mode ....................................... 8
Failure Cause ...................................... 9
Failure Subcause ................................... 10

.

Activi ty Resul ti ng in Di scovery ( ACTIVITY) . . . . . . . . . . . . . . . . . 10
Type of Event (TYPE) ....................................... 10

Event Cl assi fica ti on (C LASS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 -

Numbe r o f Fa i led Components ( FAIL #) . . . . . . . . . . . . . . . . . . . . . . . 13
Failure Mode Description ( FAILURE MCDE DESCRIPTION) . . . . . . . . 13
Failure Cause Description (FAILURE CAUSE DESCRIPTION) . . . . . . 13
Additional Information ..................................... 14

Manufacturer Code (MANUFACTURER CODES) ............. 14

viii



l
|

|

Voltage Rating (VOLTAGE RATING) .................... 15
Repair Time (REPAIR TIME) .......................... 15
Fl a g g i n g ( F LAGG I NG ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Number of Affected Cells.(CELL #) .................. 15
Plant LER Number ................................... 15
Report Type ........................................ 15

SUMMARY OF RESULTS .................................................... 16
.

REFERENCES .... ....................................................... 36

APPENDIX A--DISCUSSION OF THE CAUSES OF VARIATIONS IN LER*

REPORTING ........ 37..............................................

APPENDIX B--GENERAL P LANT INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

APPENDIX C--0NE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY NSSS VENDOR ..................................... 51

APPENDIX D--0NE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY COMPONENT .. ............................ 63.....

APPENDIX E--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY SYSTEM .......................................... 75

APPENDIX F--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY FAILURE MODE .................................... 87

APPENDIX G--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY FAILURE CAUSE ............... ................... 99

APPENDIX H--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS CAUSED BY HUMAN FACTORS ................................... 111

APPENDIX I--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
EVENTS SORTED BY ACTIVITY RESULTING IN DISCOVERY ................. 119

:

APPENDIX J--ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER
i n!ENTS FOUND IN NUREG-0666 ....................................... 131

APPENDIX K--ADDITIONAL INFORMATION CONTAINED IN BATTERY AND BATTERY
CHARGER ONE-LINE DESCRIPTIONS .................................... 137

,

|
.

TABLES

|

1. Summary of battery and battery charger event's by
component and NSSS vendor ... 18...... .............................

2. Summary of battery and battery charger events by
component and plant .......... 19..................................

|
i

ix
,



- _ _ _ .

:
!

3. Summary of battery and battery charger events by
component and year .......................... .................... 23

i

4. Summary of battery and battery charger events by
component and system ............................................. 24

5. Summary of battery and battery charger events by
component and failure mode ....................................... 26

.

6. Summary of battery and battery charger events by
component and failure cause ... .................................. 27

,

<

7. Summary of battery and battery charger events by
component and failure subcause ................................... 29

8. Summary of battery and battery charger events by
component and activity resulting in discovery .................... 31

9. Summary of battery and battery charger events by
component and type of event ...................................... 32

10. Summary of battery and battery charger events by
component and event classification ............................... 33

11. Codes used in one-line descriptions .............................. 34

4

.

= |

.

k

6

X

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



NOMENCLATURE

Terms

Component 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.

System 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).

Fault 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").

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
lack of inputs to the component as supplied by
personnel, other components, or the environment
external to the component. This is a reversibic
state of the component that can be corrected once
the faulty input is corrected. No component repair
is required.

Failure A failure 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
literature. 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,

i

Common Cause Failure Common cause failures are two or more redundant
components failing together or having the potential
to fail within a relatively short period of time

xi



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.

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

.

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

,

Acronyms and
Abbreviations

admin Administrative
/

adq Adequate

AFWP Auxiliary Feed Water Pump

AH, A.H. Amp-hours

assoc Associated

avail, avl Available

batt, bttry Battery

bkr, brkr Breaker
i
i bldg Building

BWR Boiling Water Reactor

chrg, chrgr Charger

ckt Circuit

cktbrk Circuit breaker

cnnctr Connector

cntet Contact .

cntrl Control.

, -

con Conditions
.

Connect Connections / Connector
'

decrs Decrease

J
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det Detector

dfctv Defective

DG, D/G Diesel Generator

dischr Discharge
'

DP, D/P Differential Pressure.

DRA Division of Risk Analysis
.

elec Electrolyte

elec. strat. Electrolyte stratification

emer Emergency,

equal, equalzg Equalizing

freq Frequency

grnd Ground
i

j HV High Voltage
;

'

hydrom Hydrometer *

ICV Individual Cell Voltage

inadq Inadequate

incrs Increase

inop Inoperable

instal Installation / Installment

! instr Instrument
i

invest Investigate

! LC0 Limited Condition for Operation
'

LER Licensee Event Report
i ,
'

1mt Limit-

1mtr Limiter

min Minimum

NRC Nuclear Regulatory Commission

i
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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, rpled Replace / Replaced

reg Required

rng Range'

SD, S/D Shutdown

i SG, S.G. Specific Gravity

sig Signal

st Station;

'
sury Surveillance

| SW Service Water

sys System
1

,

temp Temperature / Temporary

term Terminal -

trp, trpd Trip / Tripped

tech spec, T.S. Technical Specification

UPS Uninterruptible Power System

,

. xiv
<
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volt, voltg Voltage

wrng Wiring / Wrong

xstr 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 different 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 ti,e 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

,

1



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.I

;

Appendix K contains a sort by NSSS vendor containing additional information
(manufacturer, voltage rating, etc.) not presented in the previous sorts.

.
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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 the battery,
associated cables, and connectors between the battery and its load were
considered within the battery boundaries.

Battery Charger. All 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
considered 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,

j 2. The LERs were submitted by plants considered atypical. These

| plants were Fort St. Vrain (gas-cooled), Humboldt Bay (BWR/1,

! 3



63 megawatts), and Lacrosse (the only plant with Allis-Chalmers

as the NSSS vendor). Indian Point I 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 plants 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 I 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 no't 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

i
l

4

.

j

|
'

,
-. ___ . -



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 of 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 list gives the code and corresponding NSSS vendor.
.

Code NSSS Vendor

l
*

B Babcock & Wilcox'

| C Combustion Engineering
; W Westinghouse

G General Electric

i

|
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. _,

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 assioned 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 character was added ',o 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 than 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 multiple 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.

6



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 following is a

list of system codes and descriptions.

Code 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 /0ther
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.

7
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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 /0ther

~

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
e'xception 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 reportiia

j 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,

i

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

8
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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 list gives the
failure cause codes and descriptions.

Code 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

9
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Code 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. The codes and activities are listed as
follows:

Code Activity

A Testing (unspecified)
B Normal load testing
C Monthly testing s

D Weekly testing

E Quarterly testing
F Refueling testing
G 18-month testing
H 5 year testing

M Maintenance
N Normal plant operation
R Records review
U Unknown -

Type of Event (TYPE) '

The type of event was coded in a single-character field. The
following is the list of the codes corresponding to the type of events:r

10
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Code Type of Event

B Recurring common cause
C Common cause
R Recurring
S Command fault

i T Recurring command fault
U Common cause command fault
V Recurring common cause command fault.

Blank Random

.

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.

Recurring in this report means two or more LERs from a plant (unit)
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 comaare 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 :lso includes single faults where the potential for
two or more component failures exists. The latter tre 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 physical 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
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account for most command faults. For example, if a battery charger'r AC < ,- , ,

supply breaker failed, leaving the battOy charger 'inoperaye, it is.not a !
battery charger failure; the battery charger would operate sitistatfor',1y ', < f.

. .
if~ power were available. tiowever, if thert was any d'aubt as to whether the , ,

fault was a command fault or failure, then the fault was considered a'
failun. Recurring command faults describe events that incluc>e. the .

*

_ .

criteria for both recurring and command fau'lts., Common cause command

faults occur when two or more components are a'ffe':ted by a single command j .

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
appropr,Jate code was used. When the event was both a recurring and common

1

cause command, we used the recurring ccmmon tcaus_e connand code to identify

thefa,dlD.'
'

!

I'

i

Type of event can be used as a sort key.!

i

, Etfent Classification (CLASS)
4

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 Frequer.cy or Age; these events are coded Unknown. However, due to

| the lirr,(ted information contained in the LERs, it was difficult to extract

the necessary information directly from the LER narrative. Therefore, the
'

classifjcationmethodissubjectiveandcar'eshouldbeusedindrawfog
con':1usions from these data. This field can be used as a sort key. The

followMg list shows the coding used for event classification.
.

o
'

Code Event Classification i
-

I
'

D Frequency
T Age

,,

U Unknown ' -

-
.

) |1 ~.

*
f

,

t t

t

8 1

' - +' *
, , 3 - ,

; p J .* '
*12 '

f Lj ,,
,
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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 on 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.
4

Failure Cause Description (FAILURE CAUSE DFCCRIPTION)

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 FAILURE 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
contained in these fields.

13
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!

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. I

Code Manufacturer

C173 C&D Batteries, Division of Eltra Corp.,

C742 Cummins Engine Co., Inc.t

E147 Electro-Motive Division of G.M.
E226 Eltra Corporation (Eletra)
E355 Exide Industrial Division
E359 Exxon Chemical Company

F013 Fairchild Hiller Products
,

G080 General Electric Company
! G185 Gould-National Batt

G190 Goulds Manufacturing
G195 Goulds Company (Goulds)
L015 La Marche Mfg. Co.

P319 Power Conversion Products, Inc.
U125 Universal Industries
V115 Victoreen Instrument Division
WO59 Waukesha Elec. Mach. Mfg. Company .

W120 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.

i

14
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Voltage Rating (VOLTAGE RATING). The V0LTAGE 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.

,

t
_

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 list of the codes and descriptions

1 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 *-

1 Number of Affected Cells (CELL #). The CELL # field is a two-digit

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. This information was coded and stored for possible*

future use. This information was not found in the NSIC data base's
NUREG/CR-2000.

15
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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

C NSSS vendor
0 Component
E System
F Failure mode
G Failure cause
H Human factors
I Activity resulting in discovery

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

data records. These sheets provide a convenient reference for decoding the4

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
4 the LERs, the component faults summarized in this report should be,

interpreted as only tentative gross indicators of true fault trends. The

individuai analyst must validate the applicability of the LER faults for-

j specific uses.

i

t

.
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TABLE 1. SUMMARY OF BATTERY AtlD BATTERY CHARGER EVENTS BY COMPONENT AND NSSS VENDOR

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMP 0N.ENT NUM8ER OF COMP 0NENT PERCENTAGE OF

NSSS VENDOR OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL

Batteries
'

Babcock & Wilcox 5 4.24% -- -- 5 4.16%

Combustion Engineering 4 3.53% 3 42.85% 7 5.83%

Westinghouse 29 25.66% 2 28.57% 31 25.83%

General Electric 75 66.37% 2 28.57% 77 64.16%-:

C'OM?ONENT SUBT0TALS 113 7 TOTAL 120g
i

Battery Chargers
Babcock & Wilcox 2 4.00% -- -- 2 3.27%

Combustion Engineering 6 12.00% 1 9.09% 7 11.47%

Westinghouse 19 38.00% 6 54.54% 25 40.98%

General Electric 23 46.00% 4 36.36% 27 44.26%
'

COMPONENT SUBT0TALS 50 11 TOTAL 61

<
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TABLE 2. SUIVIARY OF BATTERY AfiD BATTERY CilARGER EVENTS BY COMPONENT AND PLANT
_ _ _ _ . . _ _ _ _ . __

FAILURES C0tNAflD FAULTS
. _ _ _ TOTALS

PERCENIAGE PERCENTAGE --

NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
PLAfli 0F EVENTS SUBTOTAL OF EVENTS SUBIOTAL EVENTS COMPONENT-TOTAL

Batteries
Babcock f. Wilcox Plants

Crystal River 3 1 0.88% -- -- 1 0.83%

Davis-Besse 1 3 2.65% -- -- 3 2.50%

Oconee 3 1 0.88% -- -- 1 0.83I
Combustion Engineering Plants

Calvert Cliffs 1 2 1.76% 2 1.66%-- --

Calvert Cliffs 2 -- -- 1 14.28% 1 0.83%

11illstone 2 1 0.88% -- -- 1 0.83%-.
<a

Palisades 1 0.88% 2 28.57% 3 2.50%

Westinghouse Plants

Beaver Valley 1 3 2.65% -- -- 3 2.50%

Donald C. Cook 2 2 1.76% -- -- 2 1.66%

Joseph M. Farley 1 7 6.19% -- -- 7 5.83%

McGuire 1 1 0.88% -- -- 1 0.83%

North Anna 1 1 0.88% -- -- 1 0.83%

North Anna 2 2 1.76% 2 1.66%-- --

II. B. Robinson 2 2 1.76% -- -- 2 1.66%

Salem 1 2 1.76% -- -- 2 1.66%

Salem 2 1 0.88% -- -- 1 0.83%

Sequoyah 1 3 2.65% -- -- 3 2.50%

Surry 2 2 1.76% -- -- 2 1.66%

Trojan 1 0.88% -- -- 1 0.83%
i
i

, - .
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" ' . ' (CONT.)

FAILURES COR4AND FAULTS
-- TOTALS

PERCENTAGE PERCENTAGE -

NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
PLANT OF EVENTS SUBIOTAL OF EVENTS SUBIOTAL EVENTS COMPONENT TOTAL

Batteries (Cont.)
! Westinghouse Plants (Cont.)

Turkey Point 3 1 0.88% -- -- 1 0.83%
e

Yankee Rowe 1 0.88% -- -- 1 0.83%
Zion 1 -- -- 2 28.57% 2 1.66%

General Electric Plants
Browns Ferry 1 1 0.88% -- -- 1 0.83%
Browns ferry 2 1 0.88% 1 14.28% 2 1.66%

g 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. llatch 2 8 7.07% -- -- 8 6.66%
James A. Fitzpatrick 8 7.07% -- -- 8 6.66%
Monticello 1 0.88% -- -- 1 0.83%

'

i Oyster Creek l 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 2 1.76% -- -- 2 1.66%
| COMPONENT SUBT0TALS 113 7 TOTAL 120

I
;

!

!
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TABLE 2. (C0flT. ),

__

FAILURES
_

COMMAND FAUl_TS
10TALS

PERCENTAGE PERCENTAGE
NUMBER OF C0K/0NENT NUMBER OF COMPONEN' PERCENTAGE OF,

i PLANT OF EVENTS SUBIOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL

Battery Chargers (Cont.)
' General Electric Plants
j Big Rock Point 1 2.00% -- -- 1 1.63%
: Brunswick 1 1 2.00% -- -- I l.63%
j Cooper Station 2 4.00% 1 9.09% 3 4.91%

Duane Arnold 1 2.00% -- -- 1 1.63%
Dresden 1 1 2.00% -- -- 1 1.63%;

Dresden 3 1 2.00% -- -- 1 1.63%

m Edwin I. Ilatch 1 2 4.00% -- -- 2 3.27%
. N
' Edwin 1. itatch 2 6 12.00% -- -- 6 9.83%

Monticello -- -- 1 9.09% 1 1.63%
Oyster Creek 1 1 2.00% -- -- 1 1.63%
Pilgrim 1 3 6.00% -- -- 3 4.91%
Quad-Cities 2 1 2.00% 1 9.09% 2 3.27%

! Vermont Yankee 3 6.00% 1 9.09% 4 6.55%

j COMPONENT SUBT0TALS 50 11 TOTALh
|

)

I

|

|
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TABLE 3. SUMMARY OF t,f~1ERY AND BATTERY CHARGER EVENTS BY COMPONENT AND YEAR

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

YEAR OF EVENTS SilBTOTAL OF EVENTS SUBT0TAL EVENTS COMPONENT TOTAL

Batteries
'

1976 17 15.04% 1 14.28% 18 15.00% ;

1977 25 22.12% 1 14.28% 26 21.66%

1978 15 13.27% -- -- 15 12.50%

1979 9 7.96% 1 14.28% 10 8.33%

1980 20 17.69% -- -- 20 16.66%

1981y ,
27 23.89% 4 57.14% 31 25.83%

"
COMPONENT SUBT0TALS 113 7 TOTAll20

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% 11 18.037.

1979 4 8.00% 2 18.18% 6 9.83%

1980 8 16.00% 1 9.09% 9 14.75%

| 1981 13 26.00% 4 36.36% 17 27.86%
i COMP 0NENT SUBT0TALS 50 11 TOTAL 61

i
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TABLE 4. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND SYSTEM

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

SYSTEM OF EVENTS SUBTOTAL OF EVENTS SUBIOTAL EVENTS COMPONENT TOTAL

Batteries
PWR Systems

Area Monitor System 1 0.88% -- -- 1 0.83%
Emergency Diesel Generator 6 5.30; -- -- 6 5.00%
Fire Protection System 5 4.42% -- -- 5 4.16%
Feedwater System 1 0.88% -- -- 1 0.83%
Unknown / Unspecified /0ther 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 6.19I -- -- 7 5.83%

BWR Systems

Area Monitor System 1 0.88% -- -- 1 0.83%
Emergency Diesel Generator 3 2.65% -- -- 3 2.50%
Fire Protection System 9 7.96% -- -- 9 7.50%

Neutron Monitoring Battery 2 1.76% 1 14.28% 3 2.50%
Unknown / Unspecified /0ther 8 7.07% 1 14.28% 9 7.50%

Autanatic (Reactor)
Depressurization (ADS) 34 30.08% -- -- 34 28.33%

Special Use Batteries 1 0.88% -- -- 1 0.83%
Station Batteries / Chargers 10 8.84% -- -- 10 8.33%
Switchyard Batteries / Chargers 1 0.88% -- -- 1 0.83%
Uninterruptible Power System (UPS) 6 5.30% -- -- 6 5.00%

COMPONENT SUBT0TALS 113 7 TOTAL 125

. . . .
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TABLE 4. (CONT.) !
+

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

SYSTEM OF EVENTS SUBIOTAL OF EVENTS SUBT0!AL EVENTS COMPONENT T01AL

Battery Chargers
PWR Systems

I Fire Protection System 2 4.00% -- -- 2 3.275
Unknown / Unspecified /0ther 23 46.00% 6 54.54% 29 47.541
Station Batteries / Chargers 2 4.00% -- -- 2 3.27%

Service Water Building
Batteries / Chargers -- -- 1 9.09% 1 1.63%

<

BWR Systems

i Fire Protection System 1 2.001 -- -- 1 1.63%,
'" ,

Unknown / Unspecified /0ther 7 14.00% 4 36.36% 11 18.03%

Station Batteries / Chargers 9 18.00% -- -- 9 14.75%

Switchyard Batteries / Chargers 3 6.00% -- -- 3 4.91%

Uninterruptible Power System (UPS) 3 6.001 -- -- 3 4.91%
' t

COMPONENT SUBTOTALS 50 11 TOTAL 61
.

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

i FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMP 0NENT 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 27.43% 6 85.71% 37 30.83%
Unknown / Unspecified /0ther -- -- 1 14.28% 1 0.83%
Maintenance Replacement 14 12.38% 14 11.66%-- --

COMPONENT SUBT0TALS 113 7 TOTAL 120

'$n
Battery Chargers

Reduced Capability 6 12.00% -- -- 6 9.83%
No Output 33 66.00% 9 81.81% 42 68.85%
Unknown / Unspecified /0ther 3 6.00% -- -- 3 4.91%
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% -- -- 2 3.27%

COMP 0NENT SUBT0TALS 50 11 TOTAL 61

i

. . . .



_ _ -

. . . .

TABLE 6. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT AND FAILURE CAUSE

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

FAILURE CAUSE OF EVENTS SUBTOTAL 0F EVENTS SUBT0TAL EVENTS COMPONENT TOTAL

Batteries
Unknown 7 6.19% -- -- 7 5.83%

Personnel Operation -- -- 3 42.85% 3 2.50%

Personnel Maintenance 1 0.88% 2 28.57% 3 2.50%

Defective Procedures 2 1.76% 1 14.28% 3 2.50%

Normal Wear / Natural End of Life 2 1.76% -- -- 2 1.66%

Low Specific Gravity 41 36.28% -- -- 41 34.16%

High Electrolyte Solution Level 4 3.53% -- -- 4 3.33%,,
"

Low Electrolyte Solution Level 13 11.50% -- -- 13 10.83%

Insufficient Charge 4 3.53% -- -- 4 3.33%

Defective / Weak Cells 14 12.38% -- -- 14 11.66%

Short Circuit 3 2.65% -- -- 3 2.50%'

Faulty Cable / Connectors 13 11.50% 1 14.28% 14 11.66%

Charger Malfunction 9 7.96% -- -- 9 7.50%

COMPONENT SUBT0TALS 113 7 TOTAL 120
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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%

g Current Limiter Malfunction 4 8.00% -- -- 4 6.55%
Current Controller Malfunction 2 4.00% -- -- 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%

1 COMPONENT SUBT0TALS 50 11 TOTAL 61

. . . .
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TABLE 7. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMPONENT NID FAILURE SUBCAUSE

FAILURES COMMAND FAULTS
TOTALS,

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

FAILURE SUBCAUSE OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL

Batteries
Personnel Operation 1 2.17% -- -- 1 2.13%

,

Personnel Maintenance 11 23.9% 1 100.00% 12 25.53%

Design / Fabrication / Construction /
Quality Control 7 15.22% 7 14.89%-- --

Defective Procedures 3 6.52% -- -- 3 6.38% ;

Corrosion 3 6.52% -- -- 3 6.38%
-

Normal Wear / Natural End of 1.ife 3 6.52% -- -- 3 6.38% '

Electrical malfunction 1 2.17% -- -- 1 2.13%

Piece Part Failure 3 6.52% -- -- 3 6.38%

Low Spec;fic Gravity 1 2.17% -- -- 1 2.13%

Stratification 1 2.17% -- -- 1 2.13%

Defective / Weak Cells 3 17.39% -- -- 8 17.02%

Elect.rolyte Dilution 3 6.52% -- -- 3 6.38%

Charger Malfunction 1 2.17% -- -- 1 2.13%
i COMPONENT SUBT0TALS _46 1 TOTAL 47"

.
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TABLE 7. (CONT.)

FAILURES COMMAND FAULTS
TOTALS,

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

FAILURE SUBCAUSE OF EVENTS SUBT0TAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL
Battery Chargers

Personnel Operatinn 1 4.76% 2 66.67% 3 12.50%
Design / Fabrication / Construction /

Quality Control 2 9.52% 1 33.33% 3 12.50%
Extreme Environment 4 19.05% -- -- 4 16.67%
Normal Wear / Natural End of Life 2 9.52% 2 8.33%-- --

Electrical Malfunction 1 4.76% -- -- 1 4.17% !,

Piece Part. Failure 3 14.29% -- -- 3 12.50%
E$ 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%-- --

iFaulty Cable / Connectors 3 14.29% -- -- 3 12.50%
bCOMPONENT SUBT0TALS 21 3 TOTAL 24

'

47 rather than 120 battery events are described in this table because no failure subcause wasa.
I

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 BY COMPONENT AND ACTIVITY RESULTING IN DISCOVERY

FAILURES COP 94AND FAULTS
TOTALS

PERCENTAGE PERCENTAGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

ACTIVITY OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTAL

Batteries
Testing (Unspecified) 26 23.00% 26 21.66%-- --

Normal Load Testing 4 3.53% -- -- 4 3.33%
Monthly Testing 22 19.46% -- -- 22 18.33%
Weekly Testing 8 7.07% 8 6.66%-- --

3

Quarterly Testing 7 6.19% -- -- 7 5.83%
Refueling Testing 1 0.88% -- -- 1 0.83%
Maintenance 3 2.65% 2 28.57% 5 4.16%

g Normal Plant Operation 32 28.31% 2 28.57% 34 28.33%
Unknown 10 8.84% 3 42.85% 13 10.83%

COMP 0NENT SUBT0TALS 113 7 TOTAL 120
'

Battery Chargers
Testing (Unspecified) 5 10.00% 2 18.18% 7 11.47%
Normal Load Testing 6 12.00% -- -- 6 9.83%
18 Month Testing 5 10.00% -- -- 5- 8.19%
Maintenance 2 4.00% 1 9.09% 3 4.91%
Normal Plant Operation 29 48.00% 8 72.72% 37 60.65%
Unknown 3 6.00% -- -- 3 4.91%

COMPONENT SUBT0TALS 50 11 TOTAL 61



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

FAILURES COMMAND FAULTS
TOTALS

PERCENTAGE PERCENTnGE
NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF

TYPE OF EVENT 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 19.46% -- -- 22 18.33%
Command Fault -- -- 1 14.28% 1 0.83%
Common Cause Command Fault -- -- 6 85.71% 6 5.00%

COMPONENT SUBT0TALS 113 7 TOTAL I 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 -- -- 6 54.54% 6 9.83%

COMPONENT SUBT0TALS 50 11 TOTAL 61

, . . .
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TABLE 10. SUMMARY OF BATTERY AND BATTERY CHARGER EVENTS BY COMP 0NENT AND EVENT CLASSIFICATION

FAILURES COPMAND FAULTS
TOTALS

PERCENTAGE PERCENTAGE t

NUMBER OF COMPONENT NUMBER OF COMPONENT PERCENTAGE OF
EVENT CLASSIFICATION OF EVENTS SUBTOTAL OF EVENTS SUBTOTAL EVENTS COMPONENT TOTALi ;

Batteries t

Frequency 40 35.39% 7 100.00% 47 39.16%

Age 11 9.73% -- -- 11 9.16%

Unknown 62 54.86% -- -- 62 51.66% -

'

COMP 0NENT SUBTOTALS 113 7 TOTAL 120 !

U
i

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%

i

COMPONENT SUBT0TALS 50 11 TOTAL 61 :

! -
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TAGi l: 11. (con t immd)

SYSTEM ID6HTIFICATIUN CODES
; ___________________________

|

: CODE DESCRIPTION
____ ___________

.

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENERATOR
ES - ENGINEERED S AF E TY FEATURE
FP - FIRE PROTECTION SYSTEM
FW - FEE 0 WATER SYSTE1
NM - NEurRON MONITORING B AT TE RY
NN - UNKNOWN / UNSPECIFIED /0THER

*

SA - AUTOMATIC (REACTOR) DEPRESSURIZATIO1 (405)
SP SPECIAL USE BATTERIES-

w ST - STATION B A TTER IE S/CH ARGE RSm 5W SERVICE WATER BOILDING BATTERIES / CHAP 3ERS-

SY - SWITCHYARO BATTERIES / CHARGERS
UP - UNI 1TERRUPTIBLE POWER SYSTEM (USS),

4

i
i

!
i

1
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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
reporting 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 technical 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, since 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 af ter 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.

ihe 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 Hndered the development of*

uniform reporting is the lack of agreement abcat the purpose of an LER.
Many people feel that LERs are intended to highl gSt problem areas within

39



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
SPECIFICATIONS

Facility Vendor Issue Date

Crystal River Unit 3 B December 3, 1976
Davis-Besse Unit 1 B April 22, 1977
Three Mile Island Unit 2 B February 8, 1978

Arkansas Unit 2 C July 18, 1978
Calvert Cliffs Unit 1 (STS Conversion) C February 11, 1977
Calvert Cliffs Unit 2 C August 13, 1976
Millstone Unit 2 C August 1, 1975
St. Lucie Unit 1 C March 1, 1976

Beaver Valley Unit 1 W January 30, 1976
D. C. Cook Unit 1 W October 25, 1974
D. C. Cook Unit 2 W December 23, 1977
Joseph Farley Unit 1 W June 25, 1977
Joseph Farley Unit 2 W March 31, 1981
McGuire Unit 1 W July 8, 1981
North Anna Unit 1 W November 21, 1977
North Anna Unit 2 W August 21, 1980
Salem Unit 1 W August 13, 1976
Salem Unit 2 W May 20, 1981
Sequoyah Unit 1 W September 17, 1980
Sequoyah Unit 2 W September 15, 1981
Trojan W November 21, 1975
Yankee Rowe (STS Retrofit) W January 1, 1977

.

Brunswick Unit 1 G September 8, 1976
Brunswick Unit 2 (STS Conversion) G November 23, 1977
Hatch Unit 2 G June 13, 1978 '

40
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| A-1. " Reporting of Operating Information--Appendix A Technical
M Specifications," U.S. Nuclear Regulatory Commission Regulatory

Guide 1.16, Revision 4, August 1975.

A-2. Gerald L. Boner and Harvey W. Hanners, Enhancement of Onsite Emergency e
'

j Diesel Generator Reliability, University of Dayton Research Institute, *5.
' NUREG/CR-0660, 1979, pp. 1-4,5, IV-5,6, V-10,'and V-13.
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GENERAL PLANT INFORMATION
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TABLE B-1. GENERAL PLANT INFORMATION

_ _ - _ _
_ _ _

BABC0rK & WitCOX

Design
E lect ric al Date of

Plant Plant Nste Rating Criticality Cocrercial locat ion
Cotie (Docket N'ober) (We) Date Operat ion (St ate [ Architect /E ngineer Constructor

API An kansas Nuclear Ona 1 850 09/06/74 12/19/74 AR Bechtel Bachtel
(50-313)

CR3 Crystal River * R25 01/14/77 03/11/77 FL Gilbert Associates J. A. Jones Constr uction
( 8A 302 )

081 Davis-Pesse 1 906 08/12/77 07/31/78 OH 8ec htel Bechtel
( %-316)

OE I Ocnnea 1 837 04/19/73 07/15/73 SC Duke & Bechtel Duke Power
(50-269)

OE2 Oconee 2 887 11/11/73 09/09/74 SC Duke & Bechtel Duke Power
(50-270)

rI3 Oconce 3 837 09/05/74 12/16/74 SC Duke & Bechtel Duke Power
A (co-287)cn

RSI Pancho Seco 918 09/16/74 04/17/75 CA Bechtel Bechtel
(50-312)

Til Thrae Mile !sland la 819 06/05/74 09/02/74 FA Gilbert Associates United Engineers
(50-289) & Constructors

TI? Threa Mile Island 2a 906 03/28/78 12/30/78 PA Burns & Roe United Engineers
(50-370) & Constructors



TABLE E-1. (Continued)

-COMBUSTION ENGIPEERING
Design

E lectric al Date of
Plant Plant N ee Rating Criticality Commerc ial Loc at ion
rode (Dockat Ntaber) (MWe) Date Operation (State) Architect / Engineer Const ructor

_

AR2 Ark ansas Nuclear Ona 2 912 12/05/78 03/26/80 AR Bechtel Bechtel
(50-368)

CC I Calvert Cliff s 1 845 10/07/74 05/08/75 MD Bechtel Bechtel
(50-317)

CC2 Calvert Cliffs 2 845 11/30/76 04/01/77 PO Bechtel Bechtel
(50-318)

FCI f ort Calhoun 478 08/06/73 06/20/74 NB Gibbs, Hill, Gibbs, Hill,
(50-235) Durham & Richardson Ourham & Richardson

MI2 Millstone 2 870 10/17/75 12/16/75 CT Bechtel Bechtel
(50-336)

MY1 Maina Yankee 825 10/23/72 12/28/72 ME Stone & Webster Stone & Webster
(50-309)

$ PA1 Palisades 805 05/24/11 12/31/11 MI Bechtel Bechtel
(50-255)

SL 1 St. Luc ie A02 04/22/76 12/21/76 FL [basco Ebasco
(50-335)

. . . .
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! TABLE B-1. (Continued)
'

,

! WESTINCH007
! Design
! E lect ric al Date of
i Plant Plant Nee Rating Criticality Commercial loc ation

Code (Docket Nisnber) (MWe) Date Operation (State) Architect / Engineer Constructor
BV1 Beaver Valley 1 852 05/10/76 10/01/76 PA Stone & Webster Stone & Webster

i

(50-331),

tic 1 Donald C. Cook i 1051 01/18/75 08/27/75 MI American Electrical Power American Electrical Power
(50-315) Service Corporation Service Corporation '

DC2 Donald C. Cod 2 1100 03/10/78 07/01/78 MI W rican Electrical Power J. A. Jones Construction
(50 316) Service Corporation

HN1 Haddam Neck SR2 07/24/67 01/01/68 CT Stone & Webster Stone & Webster
(50-213)

IP2 Indian Point 2 873 05/22/73 08/01/14 NY United Engineers Westinghouse'

(50 247) & Constructors Development Corp.
'

IP3 Indian Point 3 965 04/06/76 08/30/76 NY United Engineers Westinghouse+ ' (50-286) & Constructors Development Corp.
4
N JF I Joseph M. Farley 1 829 08/09/77 12/01/77 AL Southern Services, Inc. Bechtel

(50 348)

JF2 Joseph M. Farley 2 829 05/05/81 07/30/81 AL Southern Services, Inc. Bechtet
(50-364)

,

KEI Kewaunee 535 03/07/74 06/16/74 WI Pioneer Services Pioneer Services,

j (50-305) & Engineering & Engineering

MG1 McGuire 1 1180 08/08/81 12/01/81 NC Duke Power Duke Power
(50-369)

NA1 North Anna 1 907 04/05/18 06/06/78 VA Stone & Webster Stone & Webster
(50-338)

NA2 North Anna 2 907 06/12/90 12/14/00 VA Stone & Webster Stone & Webster
(50-339)

PRI Prairie Island 1 530 12/01/73 12/16/73 MN Fluor Pioneer, Inc. Northern States
(50-282) Power Company

PR2 Prairie Island 2 530 12/17/74 12/21/74 MN Fluor Pioneer, Inc. Northern States
(50-306) Power Company

1 Pil Point Beach 1 497 11/02/70 12/21/70 WI Sechtel Bechtel
( % 766)

_
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TABLE B-1. (Continued) ,

, _

WESilmQ UUSE (Continued)
:
i Des ign

Elec trical Date of
i P lan t Plant Nam Rating Criticality Corwercial loca tion
| Corte (Docket Nunter) (MWe) Date _ Ogeration (State) Architec t/ Engineer Constructor

PT2 Point Beach 2 497 05/30/72 10/01/72 W1 Bechtel Bechtel
| ( 50-301)
!

RG1 Fobert E. Gtnna 470 11/0R/69 06/01/70 NY Gilbert Associates Bechtel
<

4

(50-244)

R02 H. B. Robinson 2 70 0 09/20/70 03/07/11 SC Ebasco Ebasco
| (50-261)

SA1 Salem i 1090 12/ 11/76 06/30/77 NJ Pubtle Services & Gas Co United Engineers
(50-272) & Constructors

; SA2 Sales 2 1115 08/08/80 10/13/81 9 NJ Pub 11c Services & Gas Co. tinited Engineers
j. (50-311) & Constructors

,

i
j SE1 kauoyah 1 1128 07/05/8n 07/01/81 TN Tennessee Valley Tennessee Valley
; e (50-327) Authority Authority00

! SE2 Sertuoyah 2 114 8 11/05/81 NA TN Tennessee VaIIey Tennessee Valley '

(50 328) Authority Authority
1 501 San Onofre 1 436 06/14/67 01/01/68 CA 8echtel Bechtet

( 50-206) i

SUI Surry i 788 07/01/72 12/ 22/ 72 VA Stone & Webster Stone & Webster
(50-280),

SU2 Surry 2 788 03/07/73 05/01/73 -VA Stone & Webster Stone & Webster
<

(50-281)j ,

TRI Trojan 1130 12/ 15/ 75 05/20/76 OR 8echtel Bechtel
(50-344)

TU3 Turkey Point 3 693 10/20/ 12 12/ 14/ 72 FL Rechtel Bechtel !

(50-250).;

TU4 Turkey Point 4 693 06/11/73 09/07/73 ft Bechtel Bechtel
.; (50-251)

) YR 1 Yankee Rowe 175 . 08/19/60 07/01/61 M4 Stone & Webster Stone & Webster
. (50-029)
i
'

Zil Flon 1 1040 06/ 19/ 73 12/ 31/ 73 IL Sargent & Lundy Com onwealth Edison
| (50-295)
t

! Z12 Zion 2 ' 1040 12/24/73 09/17/74 IL Sargent & Lundy Comonwealth Edison
. (50-304)
1

5 ,

i
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TABLE B-1. (Continued)
- -

I GCNERAL ELECTRIC

|
--

Design
E lectric al Date of

f Plant Plant N yne Rating Critic ality Corwrcial Loc ation
Code (Docket Ntsnber) _ MWe) Date Operation (StateL Architect / Engineer Constructor(

,
CF I Browns Ferry 1 1065 OR/17/73 03/01/74 At Tennessee Valley Tennessee Valley -

t ( 50-259) Authority Authority
I BF2 Browns Ferry 2 1065 07/20/74 03/01/75 At Tennessee valley Tennessee valley

(50-260) Authority Authority

RF3 Browns Ferry 3 1065 08/09/76 03/01/77 AL Tennessee Valley Tennessee Valley
( 50-2%) Authority Authority

BP1 Big Rock Point 72 09/27/62 03/29/61 MI Bechtel Bechtel
(50-155)

BR I Brunswick 1 821 10/08/76 03/18/77 NC United Engineers Brown & Root
(50-325) & Constructors

t

BP.2 Brunswick 2 821 03/20/75 11/03/75 NC United Engineers Brown & Root.

(50-324) & Constructors
A
50 COI Cooper Station 77B 02/21/74 07/07/74 MB Burns & Roe Burns & Roe

; ( 50-2 98)

DA1 Ouane Arnold 538 03/23/74 02/01/75 IA Ber:htel Rechtel
(50-311)

b
1 DR1 Drese n I 200 10/15/59 07/04/60 IL Bechtel Bechtel

(50-010)

DR2 Oresden 2 794 01/07/70 06/09/70 IL Sargent & Lundy tinited Engineers3

(50-237) & Constructors

DR3 Dresden 3 794 01/31/71 11/16/71 IL Sargent & Lundy United Engineers
(50-249) & Constructors

EMI Edwin I. Hatch 1 177 09/12/74 12/31/75- GA Bechtel Georgte Power Co.
(50-321)

EN2 Edwin I. Hatch 2 784 07/04/78 09/05/79 GA Bechtel Georgia Power Co.
( 50-366) t

FPI James A. Fitipatrick 821 11/17/74 07/28/75 NT Stone & Webster Stone & Webster
( 50-333)

Mil Millstone 1 660 10/26/70 03/01/71 CT . Ebasco Ebasco 1

(50-245)

4

i
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TABLE B-1. (Continued)
>

a

i
G_E TR_A_L ELE CTRIC

E lectric al Oate of *

Plant Plant Name Rating Criticality Comercial Loc at ion,

4 Code (Docket Number) (Pale) Date Operation ( St at e) Architect / Engineer Const ructor

t91 Morticello 545 12/10/70 06/30/71 m Bechtel Bechtel
(50-263)

NMI Nine Mile Point 1 620 09/05/69 12/01/69 NY Niagara Mohawk Power Stone & Webster
[50-220) Corporation

,

OC1 Oyster Creek 1 650 05/03/69 12/01/69 NJ Burns & Roe Burns & Roe
(50-219)

PB2 Pesch Bottom 2 1065 09/16/73 07/05/74 PA 8echtel Bechtel
j (50-271)

| PB3 Peach Bottom 3 1065 08/07/74 12/23/74 PA Bechtel Bechtel
(50-278)

1 Pil Ptigris 1 655 06/16/72 12/01/12 m Bechtel Bechtel
(50-293)

i ui QC1 Quad-Cities 1 789 10/18/71 02/18/73 IL Sargent & Lundy United Engineers
' O (50-254) & Constructors

,

QC2 Quad-Cities 2 789 04/26/72 03/10/73 IL Sargent & Lundy United Engineers
(50-265) & Constructors

| VY1 Vermont ankea $14 03/24/72 11/30/72 VT Ebasco Ebasco
('?-271)'

I a. Plant shutdown since 03/28/79.

b. Plant shutdom since 10/31/74"

t

!
!

|

i

. . . .

k
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APPENDIX C

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

SORTED BY NSSS VENDOR

.

6
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SYSTEM IDENTIFICATION CODES

CODE DESCRIPTION
____ ___________

AM - AREA MONITCR SYSTEM
DB - E MERGE NC Y DIESEL GENERATOR
ES - ENGINEERED S AFE TY FE ATUR E
FP - FIRE PROTECTION SYSTEM
FW - FEEDWATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /GTHER

m SA - AUTOMATIC (REACTOR) DEPRESSURIZATION (ADS)* SP - SPECIAL USE BATTERIES
ST - STATION B ATT ER IE S/ CH AR GE RS
SW- SERVICE W A TE R BUILDING BATTERIES /CHA0GERS
SY - SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UPSI

e

i

* O I e
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SYSTEM IDEhTIFICATION CODES

CODE DESCRIPTION
____ ___________

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENERATOR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTLCTION SYS TEM
FW- FEE 0 WATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /0THE R

m SA - AUTOMATIC (REACTOR) DEPRESSURIZATION (ADS)m SP SPECIAL USE BATTERIES-

.

ST- STATICN BATTERIES / CHARGERS'

Sk - SERVICE kATER BUILDING BATTERIES /CHAQGERS
SY- SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWEP SYSTEM (URS)
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ONE-LINE DE SCRIPitCNS OF BATTERT AND BATIERY CHARGER EVENTS SORTED at COMPONENT
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APPENDIX E

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

SORTED BY SYSTEM
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SYSTEM ICENTIFICATION CODES

>

CODE DFSCRIPTIUh

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENER AT OR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTECTION SYS TE M
FW- FEEDWATER SYSTEM
NN - NEUTRON MONITORING B ATTERY
NN - UNKNOWN / UNSPECIFIED /0THER
SA - AUTOMATIC (REACTOR) DEPRESSURIZATION (ADS)s SP- SPECIAL USE BATTERIES
ST - STATION BATTERIES / CHARGERS
SW- SERVICE kATER BUILDING BATTERIES / CHARGERS
SY - SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UPS)
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APPENDIX F

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

SORTED BY FAILURE MODE
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SYSTEM IDENTIFICATION CODES

CODE DESCRIPTION

AM - AREA MONITOR SYSTFM.

DB - EMERGENCY DIESEL GENERATCR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTECTION SYSTEN
FW FEEDWATER SYSTEM-

NM - NEUTRON MONITORING BATTERY'

NN - UNKNOWN / UNSPECIFIED /0THER
e SA- AUTOMATIC (REACTOR) DEPRESSURIZATION (ADSIo SP - SPECIAL USE BATTERIES

ST - STATION B A T TER IE S/CH AR GE RS
SW- SERVICE WATER BUILDING B ATTE RIES /CH APGERS
SY - SWITCHYARD BATTERIES / CHARGERS

'

UP - UNINTERRUPTIBL E POWEP SYSTEM (UPS)
,

e

a , 8 &
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e 081 02L587 042TF8 BA FP Ali N U 4 CELLS OF INGINE BlipV Wt ELECIROLYTE SELOW PLAtt ELEC. ADDE O OROUGNI CELL 5 UP 10 NORMA (
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W JF1 0323324 081280 8A SW A14 A RU 5W BLDG B BIIRT STS LOW SPECIFIC GRavilY S ATI PL ACE D ON EQUALIIE & 5.G. ACCE r l iSL E
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W 541 0207344 020l78 88 NN A34 N U IC 125V SATIERT VOL T AGE LOW 'ICl.IC 2 8 ATI CH ARGE R D.C. BRsR$ IRPD

W Yet Olv8hl 12057T 84 51 420 E U CELL VOLIAGE 04 CELL 18 0F 8ANK I F OUND L OW MO CAUSE F OUNO C E L L REPLACED

G 8F1 038085 072281 84 NN A20 U U 250 V0li MalH BallERT IAKEN 005 10 STPASS & Co ACw. -F n CE tt .

G 8P10152488 063076 8A Si AIS N D LOAD ON BIIRY REDUCE D VDL T AGE & $PECIFIC G9AVITY Sfai!0N S AI1EPT CH ARGE R H 4D F AILED

G RPI 015326A 072276 BA 54 Alf C U RD5 8ATIERV D P IL DI CELL LOW (LECIRCLTTE LEVFL ERACT CAUSE UNRNOWN

G RPI 0151268 072276 BA SA A1432 C D RDS SallERY D FILDI CELL HAD LOW 5PECIFlc Ge&VIff ADDITION OF WATER POSSIBLE CauSE

G OP1 0153274 072876 8A 5A Ali C U RD5 81TRT C PILOT CELL LUW ELEC1ROLV!E LEVEL UNUM 0WN C AUSE

G RP! 0160738 100376 84 5A Alf A U RDS 0 BliRY Pilof L 3 OTHER CELLS LO ELECIRDLTif - -LFVEL. UNMNOWN C AUSE

G RPt 016073A 100476 BA 5A A1405 A D RDS D RIILV pilot L 3 OINER CELLS LO SPEC GRAVITV INCOMPLEIE ELECIROLTit PIRING

r. 8PI 0163054 102176 98 5A A14 0 U RDS *A" BilRY Pitui CFLL 55 LOW 5PE tif lC Geavlif UNsNcWk C AUSE VENDOR INvE111 GATING

G AP1 016459 110476 RA 5A A14 C U RDS 8 PILDI CELL LOW $PECIFIC GRAVilf UNp HOWN C AUSE

G BP! 0163058 112176 BA SA A14 0 U RDS *Aa BIIRf PILDI Citt 55 LOW SPEClflC G44WITT UNWNUWN C AUSE VENDOR INVESTIGATING

G BPI 016584 120276 8A SA A14 D U B05 8 BilRY PILDI CELL 27 LD SPECIF IC GR AVt f 7 UNENOWN C AUSE VENDOR INVE5tlGAIING
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G BPI 019542A 100877 BA 5A AIT URU ualEP A00F 0 10 3 CE L L 5 0F PDS 9 AliE RT "D" NO C AUSE GIVEN FOR LOW W AIER LEVFL
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C BPI 031176 050180 8A SA A1420 C U RD5 8178T "Aa CELL 2 LOW $PECIFIC GRAVITT RDG CEtL DID NOT RE SPOND ADO 80 E00ALI26 EHAG
G SPI 031848 07I080 81 SA A1420 C U RDS C 8 8187 CEL L5 15e 54 LOW SPECIFIC CRAVIff RDG CEtt DID NOT RESPOND AGQ 10 EQUALIIG (NRG
G GPI 03202 3 071880 SA SA A20 0 0 805 C Bil#7 PILDI CELL UNII-9 INIERNAL RESI$fANCE- =lNCR5. C AUSE UNKN0uh

I G RPI 032297 080780 BA 5A A14 C U RDS C SilRY CELLS 38 39e56 LOW SPECIF IC GR AVIf f VfM008 RECOR INCR5 IN fLOAI VOLTAGE LEVEL
G 8P1 D12656 091190 SA 54 Al420 C U 805 D S ATIERf CELL 12 LOW 3PECIFIC GRAVIIT ROG Cfit DID Noi 400 RE SPOND 10 EQUALIIG (HRG

} G RPI 033544 121180 RA SA 41402 C D 21 C E L L S OF RD5 "A" SATIERf LOW SPECIFIC GR AVITY CEtt IERMINAL5 IN ADO CLE ANE D ST M AINI PER
G EPR 037338 080281 BA SA A1420 C R U 805 CH D S Aif ERY CELL 56 HAD LOW SGeu00LD NOT RES- -POND 10 E QU ALIllNG CHARGE.
G BPI 038112 081581 84 1A AI602 4 CD F OUND Pit or C ELL IN CH & RDS POWER SUPPLY WITH A = -HIGH ELEC LEVEL. P055f8tf DVE RF ILL E C
G BPI 038592 063181 BA 51 A2014 C C D LOW SG IN CELL 43 0F SI BIIRfeCELL F0dND CR Atuf D.- -TH15 (E AD 10 DILUll0N.C R ACkED WHF N N EW D
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APPENDIX G

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

SORTED BY FAILURE CAUSE
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SYSTEM IDENTIFICATION CODES
---------------------------

CODE DESCRIPTION
---- -----------

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENER AT CR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTECTION SYSTEM
FW- FEEDWATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /0THER

AUTOMATIC (REACTORI DEPRESSURIZATION (ADS)SA --

SPECIAL USE BATTERIES2 SP -

ST - STATION BATTERIES /CHAkGERS
SW - SERVICE WATER BUILDING BATTERIES /CHADGEOS

SWITCHYARD BATTERIES / CHARGERSSY -

UP - UNINTERRUPTIBLE POWER SYSTEM (UPS)

i

8 'e e



.

*
. * e

ONE-LINE DE SC AIPfl0N5 0F S ATIEST AND SallE8T CHAPGER EVf M15 50AIED ST f alLUAE C AUSE

A
F C

5
P '

A I F
1 I C4N L C

!N {C {tL{
'

CCNIROL E VE NI L p { FA*LUaf MDOE5 i NU48ER DAlf P n EE TE e OEICalfiloN FalIUet CAUSE
otsCRIPil04

C A k 2 0 3124 5 4 180581 SC NN 800 N
U 2 OUIPUI BREanER OF S AIIEnf CHADGER 2034 IRIPPED OP- -FM IW ICE . NU C AU5E COUL O el f u'JND

C CCI 021S33 050378 BA NN A00 A U 125 VDC BII87 22 CELL S4 ICV SELOW MIN VOLIAGE CAUSE UNnh0WN
C SL I 020069 12 5 6 F F #C NH 000 N O Oul'UT 105I F RON 848" 8 AITE RY CHARGER POWEa 5UPPLT eWR IslPPE0 FUa NQ REA50DW 8VI 0163SF 1024F6 8A NH n00 A U VOL I AGE DEC8E ASED IN CELL 40 G T ROS E THAN 0 0SV UNKNOWN. CELL 40 (80n IIIRT 3e 1650 8.N.W 8vt 022836 080478 BC 51 800 t U 84 SIAIION OIIRf CHRGR DUIPUI ORRD TRIPPE0 INP80PS OP OF CRites.CAUSE OF IRP Urant0WN
W JF I 021235 A 041878 BA SW 800 E U 2 CELLS IN SW SLOG *A* SAII BANE 1 FAILD f.5. REO C AUSE COULO NOT BE DE IE eMINED
W JFI 028 235B 0418Fe sa 5W P00 E U 2 CELL 5 IN SW OLOG S BAII SAMR 2 FAILO i.5. AfD C AUSE COUL D NOT st DE IL AMINED
W SAR 020F386 020170 BC NN B00 N U 2 IClelC2 SATT CHaoGER D.C. Spaal falPPEp UNRNOWN C AUSE
W Sai 03s483 090681 OA An e00 N U AAD MONIIOR 2R12A SAIIERT PACK F AILED NO CAUSE GIVEN
W SU2 038470 090431 Sa fr 800 U U SOMKE OETEC10R SAIE8T FCUND Nel 10 I AkE A CHAaGE NO CAUSE GIVEN
W SH2 0389368 100188 BC FP 900 A U SaffERT CHASGER F OS SMOKE DEIEC10s t&l traf F alL ED NO CAUSE GIVEN
W lul 033530A 128 8 00 8C NN C00 N U PR00LEN5 WiiH 48 125 VOC BAltEST CH ARGER N.) CAUSE GIVEN

{j G SPl 019C258 0829FF G A FP 900 N U Ott1EL FlaE PUMP "S* 44 f f E R T 700NO F AIL ED Wlill NO- -0UIPUI. DI SC HR WIIH KO APFA%ENI CAUSEDJ
G OAl 17146S 120881 BC MN E00 N U BailERT CHARGER Dufrul INCORRECT UNKNOWN
G De 3 0162658 1018F6 BC NN C00 A U CHARGER SU4JECIED RIIRT TO "0EEP CTCLING" UMWNOWN C AUSE
G EH2 0 329818 03F 381 RC NN 000 N U 24#48 VDC 6AITEpf CHARGEA FOUNO NOI CHARaHING NO CAUSE GIVEN
G P1102F9SC A 1223F9 BC ST B00 URU SWITCHVARD 12 5 V DC 8 41I14 7 C H AR GE R fallCO NO CAU51 GIVEN
G Pfl 02F9508 122479 BC 5V S00 NR U 5WIICHVADO 125 VDC SACRUP 8 AlikRT CHARGER FallE0 NO C AUSE GIVf M
G Vvi 025589 03tFF9 8C UP 800 N U CONIOCL CHARGING POWER SUPPLT F AILE D NO CAUSE &lVEN. CAUSED SalIERIE5 DI5(HA
C CC2 017344 021777 BA NN B01 N $0 881 125 VOC SAIIERT INADVERIENILT IAKEN DUT OF SE- -RWICE. SUPE 2Vl10R GAVE Pean 85580N
W OCl 025643 032379 BC NN 001 NUD 125 VOC EQUALIllNG CHARGE 100 HIGhe F AIL ED IHWE DI- -Epe C AUSE D SCR AR AND 58. NO C AU5L
W TUI 0220614 122277 sA 51 108 UUD EQU ALI2 3NG CH ARGE 5 ON 5 tall 0N g altE RIE S N0f PE9 FO- -a PE D. Pt a5 DF At t Ettose f utL C Aratlif AVLW Iu3 0220638 122977 eA si 101 UU0 E004t t2!NG CH ARGES ON 5 f all0N B AllE RIE S NOT PE9F O- -R RED. PE R5tmMEL E pp0Re tULL C AP ACIll AVL

~

I

W 788 OI14F68 1084FF SC NN TOR HU0 NO. I 8 Alllaf CHARGER C A055 fled |0 NO. 2 8 A T TEeV nytt$14HI CAUSE LCD SI AIED IN IlCH SPEC
W 2al 171324A 128201 SA NN 801 MUD UNII 2 212 SAIIERT IANEN 005 ERRONEOU$t? L ire N5ED GPE R AIOR E980R'

W f ll 1713288 121281 BC NN 801 MUO UNIT 2 212 CHaaGER TakEN 005 EP90Nt0U5LT LICEN510 CPtDal0R ERRoa
G D82 031186 102881 BA NN 101 R UO QUARIERLT $lGRAGE SAttEAT SUR VE IL L ANCE 00Nr 3 D A T- -5 L AIE. OvER$3GHT sf OPf aailNG SHlf Il

i G poi 025951 o424F9 BA NN 801 NUD UNll 2'1 SAIIE RT NOI RE IURNED 80 NutMAL LINEUP 99f A AE $ COUL O HAVE SEEN SHUI Al ANT l lME
| C 083 036569 030388 e4 NN 108 MUD witutV 510R AGE B ATIE R T SURVEILLANCE DUNE 4 D AYS L- - A tt. UWER5tGHI ST OPERallNG SHIfl
| G HIl 014478 0407F6 BA ST 101 900 SWIICleTA80 SIIRT SU8VEILL ANCE NUI PERf 0APEG WFIN-= REO IIPE PERIOD. PE N50NNE L ERAOS: G n0I le.6F308 068581 et NN not AUo EnP0nAef eA :E e n CHAeGEe lauf M Qui 0F SEeVICE Pr =50NkEt tariineC AuSED enlev IO ol5CnisGE

G UC I 0 2149 74 052478 8A G8 101 NUD OtG SilRT LOAD TE5flNG NOI Pl 85 0dPE 0 IN Il9F FAILO 10 ADHE8E 80 SURVEILLAkCE SC HE D L L E



w 3 3 3 3w w w w m = w O O ww w w m 2 Z = e e w w e Ew w w n w w = w e a e . . * wO O O = m Z w 3 w w w u w mw w w E e w o t e h t e e a O2 0 % w e e = E a >w u w e a w w w e Q w e = > > e w =e n e w Q = > > m N w I E m e O O O > we a Q Q = * w om = 3 3 * w w w e 2 Jw w w 3 w a a > m z w = I e d e M D > > = Z Zu w w O w w Q m w O e a E w w e = O O O e w O OE Z Z w I w w a Q 3 2 e m e O Q E E E E D e e me e a w 2 s E 4 2 w M 9 e Q m M m = w e a aw w w O c w O E E w e e w a O E m = = m E w
w w w m e 2 = Q 3 2 m o w a a w = w w w n 3 0 = O m O= = = m m 2 = e M E E a w O h a e a P E E = ww 0 w w w w Q e a w 0 % = 3 & 0 0 w w m w = Wm20 > > > d a e = w w e a m e a w I 3 e e w w e e 3DOS e e a E a w a h a w E e w w = 0 0 0 m a a E w w*=0 3 3 3 = Z w a w > w = = w D e e w w w w E e r wel e n e 3 m a a m a a e w 2 O a m a a O e wbl D = a e o a E O w 2 E a O O w w u m e * = 2 = =wme 5 0 0 w e w w w E O m 0 0 0 > > 3 - = = E m e Z Z Z Iwe met = = = w e = E E e Q w

el Dwe Q G a E Q 3 = w O = Z e e w = = * o w E a e oa
e a w 0 0 3 e p a m & W Q e m =30 we8 w w w w = c e w Q C = O O s = = =

E 3 = O O M = w E a w w w w e e m e40 wwt a e a T R E E a m O w e e *
W3 eCe w w w = 0 2 = m m = = Z e w a = q e m O C U w e = w a w4 m 4 Z Z : O E E D O w a O m w = m a = > e E > =>wt 3 Q 0 E e m Z Z > O E E w * E 3 m = m O w 2 m O Qme g e e = a w e e = w e m e e e = = Q e30 a e e e E C w w = m E w r a a b w w w w a = a w w m a wus 0 0 0 w a O a = w w
=0 = = = a w . w * = w = w w O w m e w w w = = = w w 3 a = w w w .

e m a e a = w a 6 m w w w a = w z 4 m 2 3
e) * O O m M e a a E E E = = = F = O & E E w E. O O O 5E O m > > e = m 0 0 2 = = = Q m = - O e w a Q = c 5I w w w e 3 w 4 w e w w E O M Q = E E w Z E z e e * = w e D e c>0 m m = m F E E E a w = e e e = w w w & 4 C S S a & 4e e e e w = w u w e C w w e E w S E w w h O c c w I m E m w a w wa m a & E 6 d 8 8 9'& w E m & W O & & G * = M & 0 0 $ & 4 0 & &O-
w' s 8 9 0 0 0 3 0 0 8 0 9mi w w w t h w u = * e e f a C v 2ei w e e > E C t = = w & > N > O w w C O OOs E D > e = w > > m C e I w w D r e V e = m = wel m e a 3 = w w a m > E m N w w C m * w w w e M k Ee = w w e a > w w e m & w w = = = = = e e eMe = = E w e e e @ w E w E C m e e a e u C*5

= = = m 2 2 = = m O W E G O = = = = * a m a w w
2 2 2 h C 3 e E m * C C E a w w w w w a = m C OEt

wt 4 w e B Q O e e g w Q w m > > > w = = w = w E E20 O w w e Z w a = = w e > 3 = > W E a Q 4 e e e e m a a awe w E E O m e > b F e w O E w z e e e e W m w Q 36 E m = > O h a 3 3 0 0 O w z = O s = > O 0 =at a > m w w e e J E > w & O m O m e e 2 m w w c g. w
awe Q m * * E = = = = E > E a m 3 % % % O e w > m = E w wo i m E E w O m O m a > a e m O m sw 3 3 e e e = a a m & &a a m = w E e m = 0 w N = w = * h & O m m m = E E = = = ee w % % 3 e m e M Z O m = * w e O C = m a = = mZ & 3 3 m w = m E T w w w e e w = m a e = w w w O Ou w 3 m M E E O O p w Q > 3 0 e O M M O O O M O c e > > > E Eare m O m Q w Q e a O E d 2 w w w a m w w e O> Col O w O w = = > e a w w = a % > m a E & E > > e m =m . Emg E e = > D w W E O Z C w z G E = 3 0 0 0 Q m a G Q O N E Zw =0 c m O > e Z * * w 3 E m c e e > O w w w O Q E E E w wwag d > E w h p Q Q = > O Q = w w w a w = = = 0 w w = O E E

mu
*t sme Z = 0 a S e e w O & = = & = 3 w e m e w e a S C E E w wet get m E E Q e m E E Q E h c e e e O w w w E w w w w w e e ame wwe = 0 % > 2 2 O C p w O w = b w > a * * w e a h = = = = =5 %, M E > = > = w m E e M E O Q m > s Q 3 e w e 3 3Oi ews w w e E w O E w w w > w w 3 m .e e e m > = e > > w 3 oZ t gOg > G w Q m a w w u w w > e = L > > e = w w w w a O Q m e = w w4 1 m m E 3 m E Z w a a D e a w u w w w w Z E > m a aO > m = e = w w 3 w > u 2 3 > e z w w w & a w w>
m'- 4 m = p e C 3 w w m e 4 w O e e m = w w w = > 4 e = > w w. O w Q w w w O w w = w Z O m a w > M e m u w e w uw w w 2 w = = = ** e M E = m a w = Q w = > > C w w w m = N F E= w a e a w w Q O O m E D w w e = = Q Q O E = = = a a = 4 e*- > > > w w w > > w e t * O m w w e w a w w e = = w w4 m O a * m w e a w w u L 3 u w E a > = = m w w w 3 w w a o wei m z = > > e u 3 3 w e w e O w a & & & v v v e w w O = == = m e w E e M w a w > > * m E D E F E w w w w ww i e h e = m a e e a w m > O Q m w e > > > 4 e = > w w > >Q m > e o Z Z 3 W w = w w e @ w w w w w w w e a aE m E e E w = w O m u w a = = m > w w w w w w w w w m 3 3e Q m Q c m = E E = a > O m e & & W w a a a a = = = w O O w e ed = a = 0 m 3 w Q Q > w- e D e w w a s a w w w > > > wG s = * E = m > E E m * O e > > > E M * C O O m > > a = w wmn e O e o e m u o m e a w w = w m u u u a e m e c e w wmi m % > m = 3 3 e e Z e N N w m a a e = 4 Z E E 3 3 3 O N N G w was e O p 3 M Q M = = = m e m Q 3 3 3 E O S = = = e w e O m = e w w=4
me | N
uo me ses e0
m i

wweeel O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O Ow
O

=>&wl 3 3 3 > 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Dw i

euwh=> 0 E a e a a 3 m e a a E t a a m a a a a a a a e a e a e a a a E mE '

=
wi 4
e i 0
w' wCM t M m m N N N N N N N N N N N N N N N N N m m m m m m m m m m m ME m e sesDaw I O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O OQ''i e = = = w > e > = = = e w = w > > w = = w w = = * * = w > > = = =

0

W>m wEl
m e = Z m w I e w w E L E E E e E m e Z E E E m = m E E E * E Ee Q e Z e e z e M e 3 m E Z Z Q E M O E Z E E e e M Z Z Z M E Z

0 e 4 e e e e u e u e e e e e e e e e e e e e e e e u e e u e e awCEEG e a e e e a e e e e a e e e e e e e e a e e e e e e e e s e e a ,

8 e e e e e m = = m o o O e c o m e O O m M h h e > h e P P m e e= 0 h h > > > e e e e e h e > e e h h e e e h h k h h h h h h e h hEwe e m m e e s e m &
w=4 N m = O O O N N N = O m > m M h e e e = N N e m e a e e e t c em - N m N a N m N N m a C O N C O O m m N N mDet e N N d P = e N N m h > m N # 4 e N N p m N N e N N P m m e m M
mot O = m 0 0 0 0 0 0 0 0 0 C m 0 0 0 0 q 0 0 0 0 0 0 0 0 0 0 0 m O e

w e e e e # e e e a e a w e a e eOma h e e e N O N = m h e N e h N p e e e h e e c e e a w a m e N hswa e @ >
=et # N N md d O e @ & = * 4 e m e w O P e m e 4 @ e w w e m a m e em o e # # p e = e e p > N e e > = = m e m = m N N P h 6Ett w m m m N @ h e @ O c N M m O n N O O O h h b @ h h h F F h h eQ30 N N N N N m m m m m a m N m m N N m e m w a m N m m N N N m N N
wEl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

t m m o e o m m m m m N m m a m m N m m o m m m N m a m m m o m N
hweZWI w u w a e e a e e e C e & & = Z Z w w w a 4 m m > D w k & O 2 34 C C C w c & e Z E & a e = m O = w C Q c w w w e e e s = = u w w
T MN O @ @ O m # w w 3 3 3 3 3 3 g @ o @ @ @ d e e a w 2 3 3 3 3 @ d 0

104



. * . e

ONE-LINE DESC e tPIIONS OF SATTERT AND 8 Af fERY CHARGER EVENTS 50RIED 47 FalLUBE CAUSE

A
F C

5 A I F

N 'I I

IN CONip0Lb5NT
I

| R

. . ....E.. .P. .M. Eh kk F AIL uf f Noot FA Lunt Ausf
_ .I . N U.M .B.E .R .Y . . .e. 065CRIPIION D SCRIP IGN------- _= ---===

8 DE) 015532 081876 8 A NN 105 A UD 125-VOC IN5IR E CNIPL S ATIERIES Not LOAD TEstfD OFCIV Fe0Cs WRONG DAIA IN SURV PRINTOLI
W DC2 039127 10l%81 BA NN 105 A UD SURVEILL ANCE NOT PERFORMED ON *N" TRAIN 84TifRT PROCEDURE LACuf0 SIGNOFF
W NAl 026565 062879 84 08 105 k UD F 04Y $URVEILLANCE OF EMERGENCY DIESEL GE NER AT0* - -t allE RIE S f ECE E Df D INIE RVAL. PROCE Dt R AL
W Nel 026656 073171 84 08 105 R UD DIE 5fL GENERATOR BallERIES SURVEtttANCE NOT DONE ilPE LAG IN IMPLEMENTING NEW PR OC E DU R IS
W NA2 036417 022005 BA 08 105 R U0 OATA IROM IWO TESTS OM 2J OIE 5E L Bellt e T FOUNO NO- -i US A BLE. Mut COMPARED WIIN IMIIIAL CON
W Pet 026268 051179 84 FP TOS P UD DIESEL DRIVEN WEERLT SallEST IN5PECTION MOT DONE PRnCEDUAES WERE DEFECTIVE
W 5E l 0323424 081280 SA 08 805 U D DIG BIIRT 18-8 CELT 5 49e50.51 DISCHARGED IMADEQUAIE PPDCEDURE-
W SE 1 0 32 3428 081380 84 08 805 U D OtG SIIRT 18-8 CELL 5 49 50 51 OI5CH ARGED IN ADEQuatt PROCEDURE
W Tel 014563 032476 8A ES 105 R U0

E5F DC PWR SUPPLIES SURV RE 0 PERFORMS A t 1RNG FREO P90CEDURE DID 403 USE FRE0 REG ST i.5.
W lil 172130 121581 8A NN COS UUO EQU A6IIING CH ARGE NOT PL ACED ON SAIIERY 112 PR DC E DUR E NOT CL E AR ON COMMUNIC ATICMS
G BR2 014651 021276 SA NN 105 R UD

MONTHLT IN5fEAD OF QUARTERL T 848 tER V P. I. Pf 8FORMO WBONG P.T. SCHE DULED ST MI5 FARE
G VT1 021749 061978 BC NN B06 N 50 AC INPUT BARR 10 Cat BAff CHRGR IRPD GPEN SPURIOUS IPP OF AC GRRR IN AN ELEC ST ERM

b$ G DP3 020853 032878 BA NN A10 F R T 24148 W BliRT FallED THE 1EFUELING Oul4GE Of5CHRC- -TEST. 4 CELLS REPLCD Malet END Of t!FE'"
G F PI 033280 !!!780 84 51 AIO N i STAlf04 BIIRY 8 MADE IMOP 10 JUMP A CELL CELL 88 P00R pee 60RNANCE DUE 80 AGE
W Tel 0194764 1014F7 8C MN 81210 N R i NO. 2 BATIERf CHARGER TAKEN OUI 0F SERVICE F AILf D BE ARING
W Tel 019E40 110577 BC NN 81280 4 # T NO. 1 841TEFT CHARGER I ANE N OUI 0F SE R V ICE FaltED BEARING OUE 10 NORMAL WEAR
8 II2 023C848 181278 BC NN 813 8 H 2 CHRGR$ 2-2Ap0 Fust SLEW NO CHAGR FOR SANK 2-258 DEFECTIVE GallNG FILIER M000t E S
C AR2 026904 080979 8C NN 88306 N C D B ATIERY CHARGER 2031 FaltfD. DC DUIPut LA9P 50CR- -f i SURNE O UP DUE 10 HIGN HE AieVUti 045i
W [P3 015138 0600F6 BC NN 813 A 5U 8 31 SifRY CHRGR AC BARR TRIPD 843t CNRGR INDP PRf55URE SEN50R F alt ED IRIPPING 89E AR ER
W IP3 036257 070681 BC NN Bil N 5U Sallfpf CHa#GER 8 32 Ol5 COVERED IRIPPED FAILID DP AIR FLOW SENSOR SWITCH
W 502 169141 085981 SC FP 813 N u 5MonE DEI 175 IN0P BIIR T CHRGR LOSI POWER FAULIT POWER SUPPLT CARO IN CHARGER
G E N! 0214T58 060478 BC Si M1304 M

O 2 HEAI-5EN5IflVE ESIR ON 8All CHRGR FIRING MODUL CRD 5HOULO BE A MON-HEAI-5ENSITIVF IRANSISIOR'
G VV; CiS4078 0318F7 BC UP 813 N i UPS-18 CONTROL CHADGING POWER SUPPLT FaltE0 FaltED CAPACITOR IM DN#0FF CIRCUIIRT
8 D6 - 020448 018978 8A ST A1913 E u IN SIIRT CELL 32 ELECTROLTit 5.G. DECRS .003 ent Elf C. SIR At. DUE 10 LO 8 tIR T L OADING
W DC2 021633 060778 84 NN A14 A U CD PL ANI BliRT CELL 69 BELOW MIN SPECIF IC GR AVlif E R ACI C AUSE NOT DEIERMINE D
W DC2 028632 Ofl578 OA NN All A U AS PLAMI 8TIRT CELL 35 Of t0W PIN SPECIFIC GRAVITY ER ACI C AU5E NOT DEIERMINED
W JFI 032332A 08128d 84 5W A14 A RU 5W OLOG 8 8Ilp? STS LOW SPECIFIC GR AVIIT taf f PL ACf D 04 EQUALIlf G 5.G. ACCEPIstLE
W JFI 0323328 082500 8A 5W A14 A RU SW 8 LOG S BITpf 5T5 LOW SPECIFIC Epavlif N1 EIIERNAL CAUSE FOR LOW SPLCIFIC GRAW
W JF1 032E87 098180 SA SW A!404 A D SW Btes =A=

8 Af f 575 Lo tali CtLL SPECIFIC GR AVITY Ct05E TERM P051 PR0n# ACID RE5500E # DES IGN
,

W JFI 03100T 102180 SA 5W Al404 A D 5W "A" BTIRT 575 LOW CELL SPECIFIC GRAvilf CLO5E IERM PO$ t P904f ACID RE5800E toe s tGN
W JFI 033I63 102880 SA 5W AI404 A 0 5W SLOG aA= BAff STS LOW CELL SPECIFIC G#Avit? Ct n5E IERM PR0xf ACID RE5#FO$t SE AL DE SIGN
W N A) 171472 120383 84 08 A1410 A I !J E PERGENC Y 0/G INOP CEtt 5.G. BELOW l.2 Of G B AIIE R Y NE AR END OF U5EFUL L l) E



e

e

V

2 1 w a G w @ mo * w o a m w a w u
G w w. o a 2 D E s o.aes e = = m e 4 w w = w w w~

w e e z w- = Z -w = w 's eO e D w r w w- o o; o z s aO O 0 0 e * = w = N o N = o 4 wa = 2 2 2 @ w w e 3 m w = = u = e N =,
w = = = E = w w w = w e e a w * a & o m

=.u w a = = = = > e e = e 2 = a 3 e e > e m e= w * e e 4 = = > e w O = e w O, 3 3 e4 3 > g w w ma 3 w e o u e = 4 w u > 3 x 3 = O c c D e 3 w = >h e a d = = = 0 w = = = m w O M w w > w g g
.,.e G.w w z = = = = = > e s m

.D w e 3 m o O = O w e w e->
= w a w a w em >=w * e = 6 = > e w

w = = a w w e e = 4 w e o = = c e = = = = z w c , = -em w = = > > > w w w 6 = m z 2 * O e w = g= = *
w 0 w e > E E Z E D e > w e m = O r5 w a w a w a =mze w = = = = = x w 6 = w w O 3 e = 0 O s> m a w e o \e ,ew e
DO: . = = . = = e - 3 e w e a w e = 3 w = c s==e w e o = m a a e w w = w = z e w z w z a w g J uv=0 O p o e o a 3 e .e n = m o e o o=e d e . gme e s u w a o o c o w h 3 w = 3 o a z z w n o o k 3 3
w=0 = Q 3 E E c e = 4 e m = = d 3 * m o oc e e z 3 m.u rwt use * E m a w w w E 0 * w * J R w Q 3 w a a a E = Q w E a *we Due = w = = > > > w e 3 e 2 m = J E Q m e w w O = N a = = mDe wee w = w w & O w = * w e = w n *3 w w z o = m = a cweu =ws w * w w a w = * e 2 : = * Z w a m - e e w w e m w >

E.
0 3 O w w e e e 5 w .'.e a e ==== 3 a w w w w w w w a e wwo

e a w e a w e e w e 3 . w w w = = r = = 3 r .wu w w 3 3 3 3 3 e O m 4 0 o G w w w 5 0 5 O E O * E d =me w Q w w e e e e e w = Q'm% w w w @ e M 3 2 h a = w = = 3 wsu z C = w w w w w > e o o o e 2 3 w w w E F 3 e wwe e 2 a w w > e > = o o a = e > > o e m a w O a a o=4 w o a w 2 2 r 2 2 m = = g e e e N w w = = m = = = = = m ee n s = s 3 3 3 m a = m a = s = o o s e = a = w emu m > > E D c o o O E D = > a e a w = w c a w J Z
w = = O E Z E 2 2 Q e a a w w w w e u w w w w a w w z w a e om m e w w m a a a m = w * a o a = = = e - m w w z w w c w o a w =e'n e o m E r r T T F = @ *s U s e e e o m w m m w w m w m y, e t e :

I e e c = 3 3 3'J 3 3 e a e e 3 3 3 w w m D w .w > w w e w a w u e 4on
wo e e I e I a 3 3 e i e 3mn 3 > > e w > m C C E e wen e > = > > 3 = a u C 3 w w = 3 e > m e e
og = = = = *m = = c 3 a c o > = m ece O > > > = = = = = m a w a e .o e w a = o = =

4 w a = e m > > D u a = w e o w o = o m = 3 =
m a e = m e e a u w -u = e e e a w e o > > m * O C =
= = w > o e a = a p w e N o a = = e 3 w s
2 e e o o m e o a 3 > > > m > > s = s > @ >
w- = w a w e e a w * m e a = m > > e = o = * >m. = u w w w a N E o w w w w = = > = g = w w = e w
w- w w a = = w e 3 m z e = = = w > = = = a w > = s m N ha = u m m m m E o O == = = = = m > o = e m c e e.

a
mi o w = = > = u = w w e e = w w = > e a e = 3 3a
wi = w m cw = u = S E e w e e e . g e e e u m o u o .a eos e s = w w = w * > c = w w w s a w = w w u eme a m w s > . = w e z = > w w e c = w w e m = w h e u N ees w w w w e w w = m . = w a o o e = a u m t = m - e w=e z 3 m e m = > e 3 w I a e m = a w = w e m 3 m 3w4 w e w D e w w o a b e c w > = = m = = 3 c= m o

e ore e w w o ce a o w e c e m m m a w m a = m 3 w h a w w a>e C3e O w w w w e z w = Z Q D c w w Q m u e Q = w w w rae r == 8 es a = == Q 3 e Z = = b W me w h a a$ w c e
w i =0 w e a e m e w u o = c d m N H = m e w a 3 e p e w w = O= i wee a Z u = c = c = m w z e = = = e e a e o e m Z = w a
a= ==*8 w o E u > a .s 3 3 g w e O e w 3 w 2 == we.e set = w a = w w w N - > w Q Q E w w w w w 3 G = e Q w e C e
a we aw C w a w w = w w m w w w d w 2 D e a w = c w w d-

.me w w w e = w . = 0 w w O N w & w a a w w'A 2e.Ge owe 2 w w n w w a s > w a m a u w m a = w m . N e w e w' - C w
a4 mae ce w 3 w n e z 2 N og e e = .s = >'w
es = w w = c = w a G : m . m m E w a e a e a w N e w 2 '

6 w O Q w Q 3 o O w Q Q c o a w Q m w w 4 w w e N e m * 4

k> w = = w a = Q oa w w w e m w $ w
a 9 = Q C = w m D w w e w > > > > > w > w w w .' = k w w a w ww N E w w h w a w = = > w = = = = = = w w w w w e a w a t = w s= = = = = w m = = = = = = = . m - w w O w = 3 = =
= w a& & k u > h w - e b e > > > > > e > w e w w w m = > > & w we Q s a w w e g = e e e e e a = a e a
e m > w > = = = > w w > s m e e a a m > e k s > > w m e = w a =

m a = c = m a a w e o o e o e e o a a a = c e = m 4 e C
m m w > = a w e = w w w w w = > = = = e Q = w wg, w = a = = e e o e = = = = = = = = = = e = a e a w w e > s

= 2 = u = w u w u u = w = m = = * e o = =
= = = m a a
a e = * e w e * * m a w w w e m = w = c e w a.e i4 w e e c 3 e e e a e e = m = = = = = e = w e w w O w w a a w = o

ci = w w w w w w w w w w e = =
mu a m w e w w e a w w m w e = w w w w w w e e M m m e a w a 3mu e o o o a o a o o a = o m a = = = o s o a o o o m o e o-

i e a a e a e a s e e a e a e e m a e e e a a a e a N o a w o e .-_m
.. i N ~ N
we men w e9
es
wi ude t 3 o c o 3 3 3 3 3 3 3 3 3 3 o oo 3 3 3 3 3 3 3 3 c as 3 = 3 o
oi.

3 s a e m >e a e e a wa=>&w 9
wi
2|- esue===>*=== > 0 w w u e a w oo o a ww u u w w w w u w w w u u v w w w as e a e
se i

w. e N e N N N 0 0 0 0 O N o c o N
e e m O m m m N N N N N O N N N O

w - ucowe e e # # # e e e e e e e e a e e e e e e e < # # # # e e e e a.e. - -e2 - m e===3m w e == == == = = == -e == = == == m == == = == m m == = a= .* m == = m = == = =
c e s e = = = = e a e E E E E s = = = e * * e e e e e e e e = = e e

e e e e e e e e e e e e e e e e e e e e g e e e e e e e e t a r e
d>m wtg a e e e e e c e m e m e w e e e e m n w e e w e e e n w w . = c

*g e e e e e e e e e e e e e e e a e e e e 4 e e e e e e e g e e e
wCE&e e e e e a e e e e e e e e e e a e e e e e a e e e e e e e e e e

e w e e e a e e e e m m m > > > = m m e e O O O O O O m = e D e m
= e e m > > m > m = = > > > > > > > > m > > e e e e e e e .e = e m e
Ewe e N e e = e w N e a e m = m e e O N = = e m o m = m N s m o e e e
we = N N O N O N O o O N m N N = N N N * O N o = 0 = = 0 m * N N =
pas N m m O O m = N N m N m a e e e O N e m = c h e e N m e e e m u
wot C O O m a m a = = 0 0 0 0 0 0 0 m a O m 0 0 0 0 C = 0 0 0 0 0 0
w I e m e e e e e e e a e e e
one e e > m e e e e a e e a e e N N N e a e > e e > e e e c = m a N
mwe e N N m O c O e N N e e e @ d > e a e e m * * e e e a e m e m m=me e M m O m e a e O W e e o o e e e m e e N m e N e e m m e >

use O O O Cm a e e d > > m m e e e e 9 O N m O m m N N m m e m = N =
TTl e e e e c e
C30 m m = m = = m = n = m m = m m m N N N m m M m m a m o N m m m

O O O o O O O O O O O O O O O O O O O O O O O O O O O O
0 N = = m m m = o m m m e = = m w = m e e o m = m = = = m m - m m

bweIm$ e & b & b & & & & & & b b b & b & & & & b & b & b b & b & & e b
e E m e e e e e a e s e e e a e e a e a e e e e e e a e e . . t a

2eN G 2 @ G d @ G @ @ Q J @ Q @ @ O @ @ d O V J G J @ d @ @ @ @ Q @ @

10 '*w0



. s

1

1

4

U O w
a G - e w w
Q S 5 w o b > =

a m W = m P e = = w w6 m m
O n 4 3 m a e g = 4 m = E =

a w E O w O s O 2 = u e p e E N Q Q
a = > .4 u e w *

a a O E u s a w m
w w 3 w w w w s E s O w e e e & = N a

w a = w w w E e w w w = E m & w 4 2 e O m
s 1 a > > > 3 E w w e a e 4 = > w 3 2
w E O 4 w w w w w Z = * * u = * a w O w 3
F C = = w w w w = w T 4 > u = s w O w w =
r e H e Z I O m u J = w e w w a w w a s
c a & a e m 3 m 2 m o = w & 4 3 3 0 m w w e @
M w 3 s W w w e e O m O D E w 2 4 & a = w w & E 2
m & a = = = W E M w e a e = w 4 w u e O E s m
w e - 4 e e u & Z e w & W O 4 4 e w D O =

w 9 & a w 3 3 3 m O w e a w e = w w g 9 3 w
egg e w w u O & a % T W e s > E W 3 & e u o =
300 k w w 3 3 S e 4 e w # Q = 3 a W E w E E e w e Z
gne e s u s e O Q O N Z > G N s a w w w w 4 a 3 O m w J M,

we a w w 3 w w a w = e a a w w Q = m = E C = w w w

( Et e = = e 2 4 e w e e @ 3 . > > = w E w w w I
wm, e - z w 3 w = = = w - Z e E w e e - e.s w w D a w w ,

wp est * * o = 0 0 0 0 * * 4 * w N = s e e e e 3 w Z w O w Z
MB Dun 0 6 D O & 2 m m m E Z m e O w @ e w 3 = w w E 3

e 30 set O 3 w 3 s s D e > m 4 e w Z w * J O e O = 4

40 %g e a m F O Z Z X Q O O & W w r u m w Z Z w O w 2 * a$w4 Q e e 3 w Z w w w W e M W w d a 3 O 3 w = = z e 0 3 3 w

w e. .e Q g. N = > e w > > > e C = = E z e w m - 4 3 3 = 3 o
= w w N m = e u m = w = m 3 Q g z & N uwe e e O m w 3 2 m = @ > = t e e E m E a @ 4 s w w a g G m 3se a a w = e e 3 p @

30 N w O p 3 W > > M W e w * = 2 e m e e 4 E M
we E O e 4 w w w a w N w e E O w w w W P e w w w = 0
mg M w 4 w 2 e c e e O G & Z > m m @ w e w e w e w e w =
gg > w d 3 s 3 3 3 m a w w O s a 3 > 4 e 3 0 3 w e 3 > u E
we a e 3 = Q w e 4 e w > > W = w w Q u = w 4 w @ e w a m 4 w 4 w

6 p s w = u 2 z u w w w w a = * w 3 w w w w I w w = u = w a
>l > w m > 4 M w w w w w 4 m O w O C O = = 0 2 3 m & a

w > > C e w O w = * w 3
P. e.w w 2 w C C.D w w w w > e w e,e. e. a.

og
m . . z h . 2 . . .w w 3 . z E 2 w w . . e e . . ug

; w. . . w . . . . . . e . . . . . . .
i ># w w e t 9 e w @ w w e e

= w C w > e N o w = w w O Cme > = . e > w h = > w & E m M e Z w &C$ M O w
me & a > c c o m . O m = Z u a e a e r

3 h m o w w w & > O m e e m = O s w w w w w
et O C 3 r > w O e a m e w w .e e c > e e = w =

T = 0 w * = 3 3 e = 6 9ps c w w w = e * O C a = m z w a 9 2 O w w >20 e e s w h = a a @
me w w w w w w 3 8 e * N m M e w 3 w w Q C 4 w e w O m

we w w O w w 8 8 S m e w w m O m m e =s
e E e s O w wDe w w a w w w w e e O e w w w a = Q

O O 4 2 s * O

we w w > = C p O m a a w = y y m E E 4 - Z w > E Z & w 3 w m w9 w w w > W w s w w w e w

e6 = n s = w h k W A G E D s b 4 G e a &
w w e a > I a w Q e E w e e &

os E r w = w w w w w s W w w w w U s = O m o w a w w =
al 0 0 Q Q = Q = = = w E E & = O b > e > w m. O w w e w a
et m e a w w a e = = = u a Q Q w = u a = m 3 & = e = = = w w 3 - =
Za w w = w e e 4 e c e e > w e 3 3 & a Z 2 w > e >
wi w I 2 E u c w v w e s e 4 8 w e = m 0 4 w w m = w e a a 3

) D20 m -w E w w w .
E 2 + > e G e > E Q e Z w w

>t CO8 w 3 w w e M M > > m = w e M e m N w O d e e Q p > W e w
mg Eat Z Z w Q 3 w O O O M N O m e O n 3 e e s O s 4

we =f @ d w O w a a a = = 3 3 4 m = N 0 0 0 0 2 = = * w a m
=0 wal = = % w 3 w = * 3 G w e o e' u Z = w w w a = = O s
we ==4 Z Z 3 M O T m m m e a w w w w E O Z e 3 O Q u 2 e o m e
et DEI .4 w w = Q Q Q L e O h m w w Q O E e 3 z e =
st we O c h s s O @ Q O c h m = = w w e m = 3 e 3 u

6 we Z 2 3 w w w N'N M = * E Z m e M O * * * O m w M G Q 4
1 C6 ewt 3 3 = w w w M N m a a a 3 3 0 0 m = w e O w e * k w w 2
' Z4 mO4 Q O p w -s e e O Q w N > m u a 2 e = w a w w = Z N

40 m a e d = w 4 a w w w * w w u = e e O w w w C S w *
$ O w w w M M 3 2 0 m w T h = & w w = m O a O

>s a w w E w = > w w w w O O C * O e w 3 w u p = m 3 w e N

me w w E m = Q Q w u m w w w w w E E w = w Q m = 4 Q f > =
we > > = & w w w w > > m O m a w = > e a 2 e w > c a
>1 w w @ w = = O O O M M w w p m a 4 > m Q = w a E E w
> d w z w O & & = = * w w w w h E w e m 4 * E E & w w w o
4 w > = = s = w w W e = w w w = w = w = m
a w w w h W W O O O O O w w * E w w w s > O c e m w w w M e

> = w w a a w w w = = > = G m w Z w w = > e E s e w > =
ma > > Q w h o O 0 0 & & > > e 4 4 w w = Q w a > m E e w e w
Qu w w w = m > O O O K E w w w * D e w w > =

0 O O M C m * e 4 e e 3 3 C o r m w w e m e O e N Q w e 2 @ > >
' es e a e a e * & & a s J w C 3 3 w e e w = > Q @ Q Z m a
! 24 > > w = e e O m a a = = > 6 w w D u e =m w w

'

os u u w w w w w w w w w O = = = w w w a a w - * = =
,

mt w w w w w e w = = w w a w w e e 3 s a w w Q w e w O e 3 4 e = =
*I w w w 0 0 0 4 * * = = a w C D G O m = = m w e O Q = w 4 e
he w w a w a a s 3 3 3 m m w w w & w h > N w N O B u N a w e w e e
=0
ml 3 N N N
ua we ses ei
el
we weMI C O 3 3 3 3 3 3 3 3 3 0 0 0 0 0 0 3 3 O * 2 3 3 3 3 3 O 3 3 = 0
Os

a >>&W5 W u a a e U U u 5 e u e
wf
26 eww h=>g Z E Z O u w e 3 3 3 0 0 2 E 2 2 Z e 4 4 4 W E 4 w D O u D E 3 Z
"w' 0 N N * N N 4 + c d ot

--

l 4 O O 0 0 0 m o m m m

w' Uch t e e > > h h > > h k > > > > e e e 0 0 0 0 0 C 0 0 0 0 0 0 0 0 mo
T we%3swg m m m m m m m m m w m m e m = = m M N N N N N N N N N N N N N Nr 6'3 g 4 e g e e 4 e e e e e 4 g 4 e e e E E e E E e e e e e e e e E m'

e w s & & 4 4 4 e e e & & m e m E E Z Z > Z Z 3 Z = Z e w w = Z 2
emmwE t M o m m e M M M W e w w W O W 4 F = 2 M E Z w 2 M E M M M m Z 2

3 e e 4 e 4 e e e e e e e e e e 4 e e 4 e e e e e e e e e e e e u
e WCE&$ e e m e S E * e & a e e e e S E C e e e W e e e e e e e e E E e

e a m e e & & & >> > e e a a e = a m e e e m o m N m O m h e m e
m a e e > m > > > > > > M k e e h e e e > > > e e c h e e e m > > >
zwi n > n e N m m d e e t e n > 0 m u o e 4 m % * N * N e m O e e m

, w=e C O N O N N O m N O O N O O m N m C O O N m O = O N = m N O N m
| * >48 4 4 4 N > > O d e O f e 4 4 e m N * e e e O e m N N N e D e e N

wat O 0 0 0 0 0 m O O m C 0 0 0 0 C m O 0 0 C m O m m O O O m O O m
w 3 e w e e e g 4 e e n e e
cut m e m m e m m n N N k e m m o m u N e % m 4 N m m e m N w N N e
awg e # e e N N > e h e O m + * * e = 4 h = * A N e e e N e c N N O

| =eg e e e m m m O e e os m c e @ N e e N e e m m e e e w o e e e N &
" rre # 4 m e e e e e & & m m d e e N a h e e e e N e e e N e e e p %
1 Q3p m o N N * m m o m m N N m m n 9 % m N N N m m m m m m o m N m N

w21 0 C O O O O O O O O O O Q O Q O m C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s N N m m m m m m o o m m N N * N m o N m o m m m m m a m m m o N'

&weZ>0 E X E e & & & & & & & & 2 2 & 2 & W m 4 D > m O S m & & & & v a
!' I w w O O M e E E e C C e w w 5 w m w E & e W W ~ > s S e m m O 4

Emm a a a e a s a o a a a a w a a o a au u u 3 3 3 3 3 a sa o a v u

-

107

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



0,NE -L I N E DESC R tril0N5 0F B AI TE R Y_ AND BailE R Y CH ARGE4? EVENis 50RTED BY FAILURE CAU5E
,,

A
F

5
P '

4 F
! CA

N l C LC y iL I<

gA |y0 00 & L

5 N 8 R D E N Y E5e DESC IPi$bH Of 5km PI] N

W HN! 0846088 042576 BC NN D2122 N U VOLIG REG $PistNG TO 200 AMP 5 IHE N 5HulilNG OFF FAULif PHASING CSD IN CURRENT LIMIIER CKI
W IP) 036207 012481 BC NN 82123 N U DUIPUI FROM CHsRGER 832 DISCOVtRtb ObOPPING WATTAGE AND CURRENT CONTROLLER REPLACED
W PP2 034599 041476 8C NN 82133 8 U tl2 8&Iff RY CHARGER F AILED Dl548t ED '8" DC POWF R VOLIAGE CNIRL CR0 LOOSE IN ITS SOCKE T
W SA2 030319 072481 BC NN 82501 N O D 2Cl B AIIERY CHARGER DISCOVERED TRIPPlo, y0LTAGE - -StillhG WAS INCORRECTLY SET

G E N2 0306519 032540 BC 51 A2122 G U 2 FMER Slail0N 84TI CHRGR 2G.2J F AILO NO HOLD LOAD VOLIG (NIRL C CURR LMT M00UtE5 IUNED
G PIl 013899 082140 BC NN 82113 N O "A" 125 VOC CONTROL S AIT CHARGER IMOPER A8tF VOLIAGE REGULAIOR ELECIRONIC MODUIES FPLC
G QC2 018460 060977 BC NN F2101 N uD -8AIIERY CNARGER SUPPLYING CURefMI TO B ATIERY FOUN- -D L Cd . FLOAllNG P01ENil0ME TE R SEI L(W
G VYI G162178 101376 BC UP 821 N R U CNIRL SIIRY CHARGING POWE R SUPPLY F &#L ED IMOPERAllVE WOLTAGE REGULATOR CIRCulf

| C pal 016178 1020F6 PC NN (2201 N D OC BUS-2 WOL TG FELL 3 40LIG ON A550C AL BU5ES FEtt CURR t PIR E DUIPUT SRKR SElflNG ERRDNEQU5
G 8Rt 019389 102177 PC NN 82206 8 U BAIT CHRGR DC OUTPi FUSE F AIL D WHEN CHRG 8&fi 28-2 Hi CURR#fEPP CAUSD 50LDERG LINKG SEPARAIE
G DR1 0185538 072977 BC F P 622 N U F USE F OUNO BLOWN IN DIE 5E t FIRE PUMP'8AllERY CHAR- -GFR.
G E N2 0307118 032780 BC SI A22 G U StallPN Baf f CHRG 2C f AIL E D TO M AINialM LOAD CUWRFNi LIMIT MODULE NEEDE D A04U51ME N I

[$ G Col 0221014 062 7F8 BC NN $2333 N i le 25CV SitRY CHRGR IIE SEE AMER IklPPED 2000 C hHC I R CNICIS 14 CURREN! MODULE
00 G OC2 018164 038777 PC NM C23 U U UNII5 SallERY CHARGER APP ARENTL Y IMOPERABLE FAULIY INDUCl]VE CURPENI CONIROL Cl>CLII

C SLI 038775 091981 BC NN 824 A R U la BalIERY CHARGER SHUIDdWM ON HIGN VOLi&GF HlRH VOLI AGE DEVICE FOUND DEFECTIVE
W JF1 032504 082580 BC SW B24 N 5U SW 8 GC CISTRIRUTION SYS INne NO 00lPUT FRON 8 A T T- -C HRGR 4 HV 51D RE L AY AC TU AIE D
W 542 036 32F 081281 BC NN 824 N U 281 SafifRY CHARGER WOut0 NQt PICF. UP 28 W3C LP&O HIGH.WLLIAGE CUI-0UI ACIUAIED
W R V 1 0 3715 7 061581 BC NN 82504 N R D 82 84TIERY (HARGEs UUTPUT OREARER t ant E D ORE 4 - T YCE S$ 1vE HE AT C AUSFO THE RMal OVEPIU Al
W RVI 038347 080501 BC NN 82506 N R D 82 BallERY CHA9CER UUIPUI RREANER TRTPPED OPEN FrCE55tvE HEAI CAUSED IHERMAL OWEPLOAt
W IP3 014709 051076 BC NN 82630*n U BIIRY CHR6d IROUBLE AL ARMED CHARGER FAN HAD TRPn AC FAN Mip INur EIPOSEO WIRE SLEW A FtSE

W 8v! 021043 032078 BC NN E2713 N O DECR 84 OC BUS WOtIAGE DUE 10 & F AU L 3 Y 8118Y CHRGR FAILD COLLECIA RE5151R IN CNRGR CNTRL CMT
G DCI 0182938 062877 8C SY 82FI) U U B Altl #Y CHARGER F5R $WIIC HING 5 f All0N % AlfERY F 00- -ND 005 AFIER !! DAYS
W HN1 0146084 042576 BC HN D2833 N O SlfaY CH4aGER A WENT INIO OVERCHARGE FAULIY CHICI ON CHARGER CONIROL IIME R
W PRI 033222 110580 BC NN A2911 A U 812 STTRY CHRGB FAILD 10 PROVIDE NORMAL L"lI P H Y F IR ING C ARD 8 NOI PROVIDING PUL5E TO =!CR
G RPI 015248A 063076 BC SI 829 N U SIAIION BaffERY CHARCER Faltto DEFECilWE SitICON RECTIFIER 5
G C01037E46 050581 BC 5t G29 8 U HIGN RIPPLE FPOM BallEPT CHARGEu kHICH faltEn INY- -ERIER 1A. FAILED SCR
G E H2 030781 A 012780 BC 51 429 G H 2 Stall 0N RAlf CHRG 24,28 F alt E J 50 M A2NI AIN LGA35 SitICON CNIRL RErilFIER5 NEED LOAD BARANC
B' C R 3 038100 078481 SA 53 83002 N CD SIATIDH B AT IF RT 5(eaRIED DURING PAINIENANCE PFR50Nkil ERROR. CAUSED REACTOR IRIP
W 5f1 032338 080700 84 08 830 N U DIG RIIRY 18-8 CELL 51 5H0d lE D AND F ait t D NO CAUSE GlWEN
G F N2 0 3 3891 081180 84 SI 830 N U OC 4Ali GRUUND UN 28 5 fall 0N SE R V IC E SATIERY NO CAUSE GlWEN
8 Ot3 022183 072778 RA NN 833 9 U SP0ut FP01 1 IERMINAL OF IEC RAIIERV 3C8 IERdthAL OF C TVf C NNCIN5 F P(dD DE F ECIIVI
W SVI 038825 091081 8C 51 833 N U #4 5 tail 0N 84tif eY CH APGF # TAFFN DUT UF 5ERWICF R&D EL ECTRIC AL CONNECTION th OUIPUI

-

W

I M

---_.



1

i

3 >
k m = 4 m @ w
a O w m E h
w a m w a m w = * =

w w a 4 E W u a w O O 3
e a w > > E 4 O m u o w w w
E = M Q M Z h a = > m a w
* h M Z E w a h a w w w 4 m = m

M E E E 3 m O = @ Z 4 4 w
E a 3 w > > m h a h v w h 3
Q w & & O d a w w M e w w J
= = w E = w a m I @ w > m > h
w w w w = * E e w w a O m W w
w w a M w a e E u m e 3 w u & G
w a m Q w 3 Q = a m > E = m E E
E w w h w O w w 3 w a w O = e am
E w w e M & a = = * 4 1 M e

w e O e N w e 2 0 0 Q > E w = > > e w a
meg W & e w O w w Q m m * e a m > a e
SOg 4 w Q w E E w w D e w a & > w Z
eme a e E w W = w w = m O = * E e 3 w
uwe e = Q w w > w O m @ m G w = = w w Q

f as E e e 4 m T Z Z m w 2 = 4 O w w & E
wmg = Q E d e 4 w Z @ m 4 e = m

wl met E s w m E a m w w a e m O O e o
MS Due a Q w w e Q = w e O 4 e u E w w e Z O .

o Du wWe w 4 Q m w w Q > E 4 O Q = = e w
M i %e w d w O w = O w 4 w I M u u u a w
v4 eat = h E m > O O O w M m w w e Z =

m 3 m e w w a a E E a O E w 4 M E M W 4
wi 3 w a w eg e a E = = = w e K m m
si O * M M Q e w 4 O % M 3 O e >
31 E W e w w e a w Z e 2 3 2 M u O > m
wi 3 v e a w e Q Q O E w M g Q

mi = E s E e w w w w N m E a = m e >
4 ' M w e E u w * O u w w O w O m a

m i Q W h w Q w w w > Q w = o = w d a u
a m E v M c E E e a M e a a w a M a a 4

> a M e E a C E E m a O m e C * e e o* h

e' O w w I w C O C m D O w Z e e Z w w E e
w a w w & 0 W w t u w m W & s u & 8 w w

Ol
we I $ $
ps > w = > a
et u 3 e w M
Og * O h C m M e
el = = = = * w C E

t Z w w a = = e
Mo @ m O w w Q w O O O e
w = = w a S 3 M w E u
E Z w u e O O D O w 3 m
w. u es a 2 m w O a Q
> O E e w * W w g O m O
w. E O m & O m Z Z Q h = w w

I 3 w O m e * w a & O p @ M 3 M
El S M E e w w I w w e w D 3
we m w O m Q M M 3 = E a O Q 4 m w w
we w E e I w w w w Z m u
up M w 4 w * E O D I w u w M

m
e

40 s w O O O 4 E e = a w O M w = d10 w d 4 m E e 3 e w m w = w 3
d E O m eut w 9 w w 2 E M Q N b w w
m O e w we OKI w w = O k m o s e

>9 Owl 4 w 4 E m e = * w O w e = > @ w
mi Eme e e a N o O w > e a w w w w J E e Q
we we 4 = m O P e 3 a a = = Q > >
w6 ws. E S > O m > m = Q = M M O E = w
=0 aml = * O m w D e = O w w e w E w = O B
es Que B E w a w e = w w 3 m 2 m C = e > Q
el mut w 3 * w 4 e w & w w a w a = w

8 wee W E O = > a M e w w E d e w w w M >
00 ews E * * 4 O w & w w = 4 m = w O p a O
Es wc8 4 4 m w E 3 3 m > w a = w O O > >
40 m * h M w e w w a w w M e c e E =

a M M E G = W w 3 e o O w Q e 4 E = a w
>9 m 4 E O w 4 w m > e Q m = Z 3
m3 M N w m w e & = U Z e & G w e a
w$ w w e a w E w 4 w > > E w > > 3
we a w ce M E 3 Q = m a > D o s e a O
*f D w * E w Q h > w w w O M & w 3 w
es w w = = m a o m > > e e = M w &
e4 w h m E E O m w N > > > w w w a m

0 w O 4 O m e a w e w u e E e 3 = n
we w = w E w h > m m m e m > O m m e 3 E w
Qt > u 3 m e w a m w w e

e O w > E E & > m > > O > u
et * = a D E w * w a O c e w a D e e e
It * w a w u 3 w w > e N w N w w D w w a
O w M w w w a O M w a N m w w e = 0 e

m. d a w 3 0 w w w = c w w O w M M
= w w e w a E O m 4 = 4 U K e = e e z & h
& W 6 m E m w E Q e e a a e e O m N Q 3 3
m
si e e N
UG 64 ees ae
el

'
we we pm e > 0 3 0 0 = O O w w O D G > 0 0 0 0 D O
OG

[ e >>u e 3 w w e a 3 3 w u a a
t w
| E euw ww>t E E E E E E E E e m E E e E E 4 4 3 E E

m.
wi s e m N N e N e e e m m m
3 0 0 O m O O C 0 0 0 0 m O m

wa WOOwl m a m a m e e e a a m e e * * * * e e *
E il wenewsawI m a e e m a e a m a m m m m m e m m m M
Ge e e se e e e e e e e e e e = e 4 4 e e 4

[
i e = * E E & a & E E E E E & E h E E > & &

W>Mm=wE 8 M M m E M O 3 m E E E E h E h E E M 3 3
g g e e e e e e a e = w e 4 e e e e g 4 e

* WEh e e e e e e e e s e e e e e a e e a e s e
5 m e m e e e > > e e e e m O k 4 m > e m

= g e h e > > h > > > h h > e e h h e h h >

Ewl e e e 9 9 N G O e M M m a m e e e e m E
' we m a m O m m m N N N N O O m N m m N m a, O mi peg O k e h e e m e m e e N O N > O e e m Oweg n O O O O O O O O O O O m * O * O O

w g e e e e a w g e e e e e g A
Omg e e e e m e e c > n m e e O m e o m e n
awe e e m e > + o N m m o m a e e e e e e' O
mes a e e m e # = D e e m > p e e N h N N e
EEt & m e e e m m e e e N O e m e e e e e e
CDs m N m m N m m m N N N N m m m m s m o m
wEl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 m 0 0 0

9 m N m N N m m * * * m m N m * * * * m m
hwg Eo= e O O e a h Em A & h a Q *s O O e e C v > >

s'E e M e e a e e a e v e e > O C E O > >

EMN O 3 3 3 @ @ G G @ @ d @ 3 3 3 @ @ @ @ u @

109

. - -



0

4

APPENDIX H

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

CAUSED BY HUMAN FACTORS
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SYSTEM IDENTIFICATICN CODES

CODE DESCRIPTION

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENERATOR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTECTION SYSTEN
Fh - FEE 0 WATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /0THER
SA - AUTOMATIC (REACTOR) DEPRESSURIZATION (ADS)-.

~
SP - SPECIAL USE BATTERIES*
ST - STATION BATTERIES / CHARGERS
SW- SERVICE WATER BUILDING BAITERIES/ CHARGE 05
SY- SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UPS)
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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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SYSTE.1 IDENTIFICATION CODES
___________________________

CODE CESCRIPTION

AM - AREA MONITCR SYSTFM
DB - EMERGENCY DIESEL GENER ATOR
ES - ENGINEERED SAFETY FEATURE
FP - FIRE PROTECTION SYSTEM
FW - FEEDWATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /0THER
SA- AUTOMATIC (REACTOR) DEPRESSURIZATTON (ADS)~ SP - SPECIAL USE BATTERIESN>

N' ST - STATION B ATT ER IE S/ CH ARGE RS
SW - SERVICE kATER BUILDING BATTERIES / CHARGERS
SY - SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UDS)
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ONE-t!NE DESCRIPfl0N5 0F BallERY AND SalIERY CHARGER E VE N..I.5 5 0R IE D O f A C.T.I .V.I.T.Y.R E .SU.L .I .I.N.G..I N D I S C O V E.R.Y- - - - _-. . ._ . .. . .. _ _

_

A
F

5 A F
'' I C A

N C LC VTLIi

O U0 1 T AL
N CONTROL EVE NT M i RD fP5 FAILUdf n 00E FAILURE CauSE
i NUNSER DAIE P h EE Y E 5s DESCRIPfl01 UE SC RIP r inn
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ONE-LINE DESCRIPIl0N5 0F BallERT AND B AITERV (HARGER EVENIS 50RIED BY ACIIVIIT RESUlllHG IN DISCOVERY
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ONF-LINE DESCRIPIION5 0F 84TIERY AND BailiRT CHARGER EVENTS $0RIED .S.T..ACTIVITT RE 5UL.I.I.NG IN DISC OVERT= _ .=- __
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8 081 025397 020079 8A FP AIF D U ELECIROL LEWEL IN 4 CELL 5 F DUND L O IN 05L E NG S T A- -R ilNG BitRT. O!ESEL SilLL SIARIED
G SPI Ol6305A 102176 84 5A A14 0 U RDS "A" BliRT PILDI CELL 55 LOW 3PECIFIC GRAvily UNnMOWN C AUSE VENDOR INVE5flGAIING
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W JF1 G212358 041878 BA SW 800 E U 2 CELI 5 IN 5W 8t0G B 54ti SANK 2 F AILD I.5. eso CAUSE COULO NOT BE DEIERMINED

$3 W M42 036466* 028881 BA D8 Mit 1 U 2 SaliERTL5 FOR 2J L 2H DIE SEL GENE R AIOR5 F AIL E D SU- -RVE IL L ANCE TESI. 4 CELL 5 REPLACED
'"

W TRI 019861 120577 84 53 A20 E U CELL WOLIAGE ON CEtt 18 0F SANK 1 FOUND LOW NO CAUSE FDUNDeCELL REPLACED
G DR3 020853 032878 BA HN AID F k 1 24/48 y BIIRf FalLED THE REFUELING OUIAGE DISCHRG- -TFSI. 4 CELLS REPLCD NAI'L END OF LIFE
G EN2 0306S1* 032580 PC 11 A2122 G U 2 E PE R SIAi!ON B A T I C HR GR 2Ge2J F AILD f u HOL D L D AD WOLIG CNTRL E C UR A LMI MODULES IUNtD
G E N 2 0 30 7114 012780 BC 51 A29 G U 2 Stal!0N BAII CHRG 24,28 FAltED ID N AINI AIN LO A05 SILICON ChiRL RECTIFIERS NEE 0 LOAD SAIANC
G EN2 030Fil8 032780 BC 5t A22 G U STAIION 8 AIT CNRG 2C F AILED 10 MAINI&lN LOAD CURREMI L IMIT MODULE NEEDED ADJUSIMENI
W ngl 033186 101981 BA SI A3300 M I CELL 10 CFLL RE515fANCE IN 3 CELLS FOUND HIGH CORROSION OF IERMINAL CONNECTIONS
W R 0 2 015 515 071076 8A NN B02 M D BAIIERT B LEADS WERE RE MUVE D RE NDER ING Ball INOP PE RS F AILE D 10 COMPLY WF t.5 3.7
W 251 17tI28A 121281 84 NN 801 M UD UNIT 2 212 SalTERf T AREN 005 ERRONE 00$t Y LICENSED UPERAIOR ERROR
W 211 1711288 121281 8C NN B01 MUD UN!! 2 212 CH ARGE R I AKEN 005 ERSONE DUSL V LICENSED GPERAIUR ERROR
G 9 F 2 015 394 070976 BA NM 81302 M UD NEUIRON MONI TORING 84 TIER Y 2A MADE IMOPERA8tf CNNCTR OROKEN OFF A CELL POSI PERS E R s0R
G E M I 0 214 7 5 * 060478 BC Si M1304 M D 2 HEAI-5fN5!!!VE x5ft UN 84ft CHRGE F IRING MODUL CRO SHOULD SE A NUN-NE AI-5EN5 t IIVE IRAN 5851DR
G E N2 033 891 081180 8A SI RIO M U DC 04It GROU1D UN 28 SIAlluN SERVICE BallERf NO CAUSE GIVEN
8 CR3 038100 0F1481 BA SI 83002 N C D SIAI!ON 8411 FRY SHORIED DURING MAINIENANCE PE R SONNE L ERROR. CAUSED REAC10R IRIP
8 081 02158F 0427s0 84 FP AIF N U 4 CELLS OF ENGINE RITRY W/ EL E C IR UL VIE SELOW *LAff ELEC. ADUED 8800GHI CELLS UP 10 NORMAL
C AR2 026904 0809F9 BC NN Ol306 N CD BAIIERY CHARGER 2D31 FAILED. DC 00l'UI LAMP Sntu- .F T GUkNE D UP DUE IU HIGH HEAleVUlleDL5I
C AR2 02F805 121179 BC NN 821 N 50 RAITERT CHASGER 2032 AC 88E AKER IRIPPED CURRENI SURGED kHE N 5Hlf ilNG TO F LO AI
C AR2 037245' 110581 BC NN B00 N U 2 OUIPUI 88EAKER 05 8AIIERT CHARGEP 2D34 IRIPPFD GP- -FM IW IC E . NO C AUSE COUL D SE FOUND
C C C 2 017 34 4 0217F7 84 NN ROI N 50 811 125 WDC B AIIE Rf INADWERIENTLY IAKEN DUT OF SE- -RVICE. SUPLWWI5OR GAbE PERMIS$50N
C PAI 016178 102076 BC NN E2201 N D DC 005-2 VOLIG F F LL s VOL IG ON ASSOC AC SU5ES FEtt CORA L MIR L OUIPUI SRKR SE filNG ERR 0NIOUS
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C 5t1 020069 121677 BC HN 800 N D OUTPUT LOST Fa0M =A8" 8AIIERY CHARGER POWER SUPPLY SKR IRIPPED FOR NO REA506
W BV1 021043 032078 PC NN t 2 719 N U DECR e4 DC SUS WOLIAGE OUE 10 & FAULTY SIIRY CHRGR F AILD CuttECIR RE515IR IN CHRGR CNIAL CNI
W BVI 03F757 061581 BC NN 82506 N R D a2 B ATIERY CHARGER QUIPUI BREAKER F AIL E D OPE N EsCL55tvf HEAT CAUSED THERMAL GVERLOAt
W BV1 035347 080581 BC NN 82506 N N D s2 8AITERY CHARGER UUIPUI BRE AKER IRIPPtD 0*EN EsCE558VE HE AT C AUSED IHERMAL OVERLUA[
W SV! 038825 091081 BC Si 833 h U #4 SIA110N BAIIERY CHARGER IAKEN OUI 0F SERVICT SAD ELECIRICAL CONNECI!ON IN OUIPUI
W DC1 025643 032379 BC HN 001 NUD 125 V0C EQU All21NG CHARGE 100 HIGH. F AIL E D INVE R T. -E R. CAUSED SCd AM AND 51. NO CAUS(
W HN! 014600 A 042 576 BC NN U2833 N U BITRY CHARGER A WINI INTO OVEBCHARGE FAULIY CNICI UN CHARGER CONIROL IIPE R
W HN1 0146088 042576 BC NN D2122 N U VOLlG REG 5 PINING 10 200 AMP 5 IHEN SHUlilNG OFF FautiY PHA5tNG CRD IN CURRENT LIMITE R CMI
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W IP) 038257 070601 BC HN 813 N 5U SaliERY CHARGER s32 DISCOVERED IR IP PE D FAILID DP AIR FLOW 5EN50R SWITCH
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W 902 021898 071678 BA 51 83311 N O PLASIIC IOP 0F 2 SIAIN "A" 8 All CELLS ON FIRE Reil 5fMC HEAIG OF STRAP-CELL TERMINtt

N W 5A1 0207384 020178 BA NN A34 N U IC 125V BAIIERY VOLIAGF LOW IC l. lC 2 S ail CHARGER D.C. SRKR5 IRPD
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G BPI 01'30254 09297 7 84 FP 833U2 N D DIE SEL FIRE PUMP "A" BAIIERY TUUND WIIH NU DUIRUI CONNf C IOR$ NOT IICHIENED

* .9

-



- __ __ - - _ _ _ _-- - _ _ _ - - . _ _ _ . - _ . - . . . . _ _ m . . -

O, e

UNE-L INE DE SC RIP TIONS OF 8ATTERT AND BAIIER T CHARGER EVENT 5 50Rit. SY ACTIVITY R E .S.U.L .I .I.N.G. =I N D I S C O V E R T- _ _ _ - - - - - - =

A
F

5 A F
P V I CA

N L C $ LC i L I
.

$ & O I UO T AL ,

5 N CONTROL EVENT M f RD P 5 F Alt uRE MODE F4| lure CAuSE
.5 ..i. NUN 8ER D .A.T .E . . .F. h.. .E .E .. .T E. 5 8 D E .s t..B .I.P .I .l 04.. 04 5.C.a.l .P.I .l0M..=__ . . .. . . .

G 8P1 0190250 0829FF SA FP 800 N U DIESEL FIRE PURP "B" B AIIERf FOUND F AILED WITH NO- -0UTPUI. Ol5CHR WilN NO APPARENI CAUSE
G Col 022101A 062778 BC NN 82333 N I 14 2SOV BIIRY CHRGR IIE SSE AKER IRIPPED P00R CbMCIR CNICIS IN CURRINI MODULE
G C 01 0221010 062 778 BC NN 81304 N U 0 la 250V SIIRT CHRGR IMPUI RAEAaER TRIPPED LODSE CNNC IN Al CHRGR INPUI SRKR PHASE A
G Dal 171665 120081 8C NN E00 N U BATIERT CHARGER OUIPUI INCORRECI UNKNOWN

G ORI 0185534 072977 BA FP 8 3 413 N CD 2 DIESEL FIRE PUMP Salf ERIE S FAILE0 TO ST ART OIESEL FalLED FU5E FROM S Af f ERf CHARGER CIRCLII
G O R 1 014 55 38 0 72 97 7 SC FP 822 N U FU$E FOUND BLCWN IN DIESEL FIRE' PUMP B a llE R T CHAR = .GER.
G DR 3 025951 042479 BA NN 801 NUD UN!i 2'5 BAllERf N05 REIURNED 10 NORMAL LINEUP BRF AKER COULD HAVE BEEN 5HUI Al ANf i ]Ma
G EN2 03298I4 032383 8A AM 81834 N O POSI IREAIMENI MON 2Dit-u6154 B ATIE Rf DBAlNED B AilER Y CHe tGER 248 24/48 VDC FAILED
G EN2 0329818 032 381 BC HN 800 N U 24/4a VOC S ATIERY CHARGER F OUND NOI CHamGHING NO CAUSE GIVEN

G EN2 03694 34 040781 84 51 A1602 N C D 2 ELECTROLVIE LEVEL FOUND HIGH IN.50ME CELLS OF ST - -BilRV5 2R42-5001AL8. PERSONNEL ERRUS

G EN2 0369438 040781 BA 51 AIT02 N C D 2 ELEC TROLYil LEVEL FOUND L OW IN SOME CLLLS OF St B- -TTRV5 2R42-5001AES. PER 5ONNE L ERROR
G EN2 036943C 04078184 08 A1602 N C D ELECTROLYIE LEVEL FOUNO HlGH IN :50ME CELLS OF DIE- -5EL GENE R AILR BAIIERT. PERSONNEL LR60R
G EN2 03694 30 040781 84 08 A1702 N C.0 ELECTROLYIE L E VE L F OUND L OW IN SOME CE L L S OF DIE S- -E L GE NER A TOR BATTERf. PER$0NNEL ERRLP
G F P1026922 090479 84 51 A20 N U LEAKING CELL NOT E D IN SallERY "S". SAIIERT IFMPOR* -ARilf INOP WHILE CELL JUMPERED
G FPI 033200 181780 84 ST AIO N i 5 fall 0N SifRY 8 NADE IMOP 10 .sNP A CELL CELL BB POOR PERFORMANCE OUE TO AGE
G F P1 171011 123001 BA HM 818 N D 2 LOW VOL I AGE F RON OlVISION 1 24 VCDC SallERIES C AUS -E0 ERRATIC RE ADINGS ON LRN G $RN IN51
G OCl 0214974 052478 84 08 T01 N OO D/G BilRY LOAD EL5 TING MOT PERFORME0 IN IIME FallD IQ ADHERE 10 SURVEILLANCE SC HE D L L E
G OCl 02149T8 0$7478 84 51 101 NUD STATION BIERY LHAD IE $i!NG NOT PERF ORME D IN i!PC FAILD 10 ADHERE 10 5URVEILLANCE SCHCOLLt
G Pil 02F9508 122479 BC $Y 800 N RU SWITCHfARD 125 VOC BACKUP O ATIERY CHARGER FAILED NO C AU5E GIVEN
G P l 1 013 899 082180 SC MN 82113 N U "A" 125 VOC CONIROL BATI CHARGER INOPERABLE VDtlAGE REGULATOR ELECTRONIC MODULES EPLC
G OC2 048460 06097 7 BC NN E2101 N U D 8AllERf CHARGER SUPPL YING CURRENI B0 SAilERY F0HM - -0 LOW. FLO&flNG P0f ENil0 METER SEI Ltw
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G VVI 01840F8 0310F7 BC UP 813 N i UPS-lO CONTROL CHARGING ?OWER SUPPLT F a ll E0 FAILE0 CAPACIIOR IN ON#0FF CIRCuliRT
G VY1 021749 061978 RC NN 806 N 50 m, INPUI BRNR 10 CAI SAIT CHWGR'IRPO OPEN SPHRIOUS IRP OF AC SRRR IN AN ELEC $ TERM
G VTl 025519 0317F9 RC UP 800 N U CCHIROL CHARGING POWE R SUPPLY F AILE D NO CAUSE GIVEN. CAUSE0 BAIIERIE5 OI5(NR
8 C R 3 0171664 0112 77 8 4 NN 803 R U0 Ikt0RRECT P IL DT CELLS TE5IED FOR 3A/d BallERIES IDENTIFICATION STICMERS NCI NOVE0
8 C p 3 0171668 020277 84 NN 103 R U0 INCORREC T PIL DI CEL L1 TESTED FOR 3A/8 S AIIERIES IDFNIIFICATION STICKER 5 NUI NOVE0
8 CR 3 olfl66C 0209FF SA NN 103 B U0 INC0kpECT PILOI CELL 5 TESTED 50R 3A/R B ASIFRIFS IGFNI!FICAll0N S$lCRER$ NOI NOVED
8 C R 3 021165 0405F8 BA NN 102 R v0 WRONG SilRT C EL L S MONITCR E O F 0R WEE kLY SAff S UB V PE P 50NNE L N01 F OLLuWING PROCEDURE 5
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APPENDIX J

ONE-LINE DESCRIPTIONS OF BATTERY AND BATTERY CHARGER EVENTS

FOUND IN NUREG-0666
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SYSTEM IDENTIFIC ATION CODES
___________________________ ,

CODE DESCRIPTION
____ ___________

'

AM- AREA MuhITOR SYSTEM
DB - EMERGENCY DIESEL GENER:ATOR
ES - ENGINEERED SAFETY FEATURE
FP- FIRE PROTECTION SYSTEM

<

FW - FEE 0 WATER SYSTEM
NM - NEUTRON PONITORING BATTERY

I NN - UNKNOWN / UNSPECIFIED /OTHER
t; SA AUTOMATIC (REACTOR) DEPRESSURIZATION (A05)-

a SP - SPECIAL USE BATTERIES
ST - STATION B A TTER IE S /CH ARGE R S
SW - SERVICE WATER BUILDING B ATTERIES/ CHARGERS
SY - SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UPS)

i

. , .



M e - R w
3 g w a w @ m o
Q w M s O 4 z

w w w w m e m =
= =
m w

> Z w a m m w a 4 4 w u O w
= Q m w 4 w w w & w u m a w =
* a m E 4 w g e w w > Q = a 3
U m E = a v M E M 3 W u = u
w w w * D e Q = m O O 4 =
= w M w G Q & 2 w w =
w G E w w d 6 @ m E w w Q w
O E o O e Z M 2 2 m m >

= m a = = * = w w O w = w a
O = Z = w t = M M a w E a 4 x s Q
Z w w Z m & Q = 3 w E Q & w
3 w Q w = 2 & w Q O m Q W W 3 4
Q M Z w 3 m = = * a m w Q M w

w I m = = w m E G O w 3 E = 3MES m a O w w = Q w w O o > s x e @
3Q) M M E w w O M % > W E E w a M w w w
4=* 2 m m J w w Q u u * w w Q 2 > M s a 3 m
W9 m e M e Q w Q w w w w M m o > w a O
68 v = 4 h = w 4 m w 2 Z e 4 w D s w

wat 2 = M Z m 4 2 e G Q M Q w u @
mal Z 3 w w w m O m Z Z = * M = O G 4
Du8 w h a a m Q Q > w 3 u w m g w Z w

40 et % w 2 & a u Q u u 4 m * * e p o w
= @$ we > 3 m Q Q Q o = * * u Z w w = a Q

e9 438 * O w E M w K & w > Q Q w w w e 3 m Z >
Of a 9 u u = w Z m = w = a 2 3 & M M w u w
G m W w w w = m W M w C m e 3 m N 3 e

@
i

O w w a M E 4 Q > M M w w 3 4 m m O = >
w a w E * w w a w w a a w u M u 4 x m m
a a w Q w E w e e > 4 O O % E O = 4 =
J 4 E W e w = m = w a Z m 2 M w e e
E Z w > E 3 @ O m * u u m W w D Q u > a

= O m e M 4 w = w w w w 3 e d b Q 4 = w w
E E M w w w M w w u w M E E w a m a E w w m 6
mo e a w 3 m a = 2 m C Z E Q w 4 m o & 3 = Q

O :
w 3 4 4 O a C W 2 w Q Q Q = Q U Z T E w 4 E E
> u m m 4 & > m u O 4 w w I & 3 w 3 e a m w =2

3 m 9 N t t
O o a > 0 m 3
m w e O m D e 4 O

w I L w C s N Z men ' w u a A 3 m w w
m w Q Q m O > >p

U'E
wo e a O w e *

Q w > a> . X & w w
4 m w wme w w e u w 4 5 O e w = w

wo e > Z e Q u a z > s * e
I e D e @ m w w O > c 4 4 O

E4 v e E m S > t a Z m O M 2 e m wwe m > 4 Z e a O 4 m I w e = w 3 w
et u o m u e w Z w = w h a T * O =me > 4 w w M = M H z a t w Q 3 w e
40 m D u a w O g Z - E > = w Z m
Ze w U 4 m w w w m w w Z O w a 3 w w w w e
uf = Q w 4 0 4 w Q O C 4 3 Z w & 4 = 4 >

t > M Z m e e 4 2 e 3 3 & w > > 3 w
>{ w t 4 M 4 W 4 g w E Q m w 7 w M e w &
me cys e 4 a 1 0 M 3 O O > m O w a O w w w w &we ci O w w a = Q 4 w = m s a = = 0 0 M 2 0 3 =

wt gmg u r w > m O N w O w h w 4 m = 3 E w e Mwe we w Q Q O m 2 m > m 4 w = = m a w
40 was a w - = O w > 4 m > w w a w O Q Z Q 4 w e
et ama e 3 Q E w w a m O 4 * e w z = u & Q w

e get m * O > a a w 4 w w e = w M Q w w h p 3
Og ,vt Q w Z 4 w = = = a 4 4 M w w w > = D e Q
Z8 wee Q w = w a 4 m w a M e 3 = = m a Q > h
el gwg w k @ 4 e m a e d W & m * O O = M a E

e SOg 4 = 4 = w e a E D E w = 3 w w d
>0 = w w 2 w u a e 4 4 4 m a T O m a w O > 2
ml = w a w w 4 w a O Z u w B & G w 4 Q u a e =
wt E w Q 3 e 0 4 2 w w = a a O m 4 4 @
wo a m p D a a Z = a e & 3 Z Z w w w I m a
m i w 4 Q u 4 w m > w E O u 3 w = m u 3 4
4 ' = G M e a 3 Q R M E D Q O W w E & 2
e . m D u w I u m m w W Q & W h w w @ w > W

m s a w w a = = = a O s e 4 7 m > a w
a Q o a w w 2 w O m W > e 4 M w m >
Q r > u a d > m > Q 4 e a w O E 3 Z > w w a

O D e a a w w E e > > w d S E m M w M P Z =
M e N I Z w w e M 3 m a 3 4 w w
z m 9 e u u w * e 2 E E 6 Z > Q > m > > e e
Q M e e 4 Q Q w w w w O m a w a a e
el w 3 > > e N m = @ 3 w e w d w w M a w
we w e a e a m > > a O M w N w * a > > > a a
El O w w w * N e 3 4 w w w e > 4 * = = M *
me E v w w w a C w * E Q = 4 4 3 4 Z 4 4 K & E
st M O O m e e m E 2 M w E O S * m e W e e 3 3 W
we
MG 9 f
w0 mems e0
00

t ww4em8 3 O 3 3 3 3 3 * O 3 = O 0 3 > 3 0 3 3 > 3 3 3
wl
3e >>hei M a 3 u a a
me
ag que-am>eue=> $ e Z E 2 4 4 e Z E E 2 Z E e E E 4 4 3 3 3 2 E
eI
w| | m m m O * O N 4 N @ m n O
zg g o m m e e m o O O O M = m
cl UCowe * N ~ e e m m N m e a m m N m N * O ~ O m * *

m4mw3mmt m N N N N m N == m N * * * N N N * O N N N * N
g a w w O m e e e e e e e e e s e e w e L W 4 m

9 2 Z t E K 2 E K E w e L b 1 E L E 2 > Z 2 L L
M>m wEl 2 2 2 Z Z Z Z Z 2 M O D m E 2 m E E M Z Z 3 3

0 4 u u v v u u w e u 4 e 4 v v v 4 v v 4 u 4 v
wra g a s e e e e e e e e e e e e e e e e e a e a e

O e d e e e e @ ~ @ @ @ ~ ~ ~ e ~ e e ~ ~ ~ @ @
e. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~w

zwe > O O c D e e e e O N Q e m ~ e e e e e ~ m m
wws N N N N m O m o O m m m N A N N m m N N m a m

, x4 - O m e d e e O ~ e e m e C e - O O c e m O O *wOs O m O O O O O m O O O O O m O O m m O O O m m
w e 4 e 4 + 4 4 e e a a g a
Cmt m e m e 9 e 9 e d e 4 4 & 9 m m n M m N d ~ ~
awl e ~ # O O m & ~ 9 e f O N e O d d 4 @ N e m m
weg m m G d ~ m e% 9 m N 4 ~ u m m M N N N N m N N
FEt N e a d # @ # @ 6 6
CDs N m N m m m m m m = m ~ @ @ N e e e e @ e e e

m m o m N m e o e m m m m
wze O 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SNg m m o m m m N m N m e m m o m m m m m m m
we==. w 4 = Z = a a m - a a a a e Q m a a v v u = >

| C h e I w = & > E E E E G e W 0 0 0 Q O O p >

E MN 1 m W 3 3 3 3 3 3 Q 0 0 @ @ @ J Q @ d Q @ @ d O

13"a.

- - - _ _ _



%

APPENDIX K

ADDITIONAL INFORMATION CONTAINED IN BATTERY AND BATTERY CHARGER

ONE-LINE DESCRIPTIONS
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SYSTEM IDENTIFICATION CODES
---------------------------

CODE DESCRIPTION

AM - AREA MONITOR SYSTEM
DB - EMERGENCY DIESEL GENERATOR
ES - ENGINEERED SAFETY FEATURE
FP - FIPE PROTECTION SYSTEM
FW- FEEDWATER SYSTEM
NM - NEUTRON MONITORING BATTERY
NN - UNKNOWN / UNSPECIFIED /0THtR
SA- AUTOMATIC (REACTOR) DE PR ESSURIZ A TION (ADS)-

$; SP - SPECIAL USE BATTERIES
ST - STATION B A TT ER IE S/CH AR GE R S
SW - SERVICE WATER BUILDING B ATTE RIES / CHARGERS
SY - SWITCHYARD BATTERIES / CHARGERS
UP - UNINTERRUPTIBLE POWER SYSTEM (UPS)
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ALDITIbkAL INFORMATION CONI AINE D IN SATTERf AND SAITLET CHARGtR ChE-Lil4t DisCRIPilUNb
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8 CR) 0171664 J202 77 BA F INCORRECT P1LOI CELLS TE5f ED F0k 5 A/B O AITEkIE5 10EMilFICATION si!CKkR5 NOT MOVLJ

9 CP3 017146C 020977 BA F 1HC0dRECT PILOT CELL 5 TE51ED FOR 3Af8 BAlikRIE5 10LNilFICAI!CN SitCmERS N01 MOVEu

8 *R) 021165 040578 84 E355 E WRONG BliRY CELLS MONITLRED F 0m htEklY S AIT SydV PERSONNEL Mui FOLLowING PRUCsDURES

8 C23 C35100 C71481 84 0173 125 &NA STATION BATTERY 5HORIED DLRING MAINEEN ANCE PER50MMEL ERROR. Causk0 RcACluk IRIP

S 081 321445 011978 8A G185 125 IN BTIRT CELL 32 ELECTROLYTE 5.G. DECRS .003 001 ELEC. STRAT. 00E TO LG 8(IRf LOADINw

5 081 G21587 042F78 BA C742 024 4 4 CELLS OF INGINE BTTRY wt ELtCluotvit SELud PLATE ELCC. ADDED BRodGHT CELL 5 UP 10 N LR P. A L

8 081 C22162 090578 BA 0 NA STATION BATTERIES knLY Suky TEST NOT DONE 04 ilME M150HL'E RST ANDING 81WN PtR5011EL

8 081 025197 GZG879 8AC742 4 ELECTROL LEVEL IN 4 CELLS FOLND LO IN OSL ENG SIA- -RI!NG Of fRV. O!ESEL STILL !!ARILD

8 OE3 015532 0818 F6 OA 125 0 NA 125-VDC INSTR & CNTRL BATTERIEb NOT LOAD TESTED DFCTV PROCs WRONG DATA IN SURV PRINIUui
_,

I 8 1E3 O!!!83 072F70 SA E355 125 SMUKE F RON 1 TERMINAL OF ILC OATTERf 3C8 TERMINAL DFCIV/CNMCIN5 FOUNU OkFelTids

8 TI2 023084* 111278 BC E355 NA CHRGR$ Z-2A/S FUSE SLEW NO CHRGR FOR BANK 2-238 OEFECTivE GATING FILTER MDdult5

C AR2 C26484 G52279 8A 0 NA SURVEILLANCE NOT PERFORME0 DN STATION BATIERIES PERSONNLL QVERSIGHT

C ARZ 026334 03 G979 8C P319 NA S AliERf CN ARGER 2031 F AILEO. UC OUTPUT L AMP SOCK- -Ei SURNED UP DJE IO HIGH Nt Aie VOLip uusi

C AR2 02F405 121179 6C P319 1 NA B ATTERY CHARGER 2D32 AC SRE AKER TRIPPED CJRkEh! SURGE 0 WHEN 3HIFi!NG TO PLOAI

C AR2 039445* A10581 8C 125 NA OLTPui BREAKER OF BATTLkt CHAkGEk 4D34 TRIPPED OP- -EM ThlCE. HQ C AU5E CJULD Ss P0 BED

C CC1 C21533 (*0178 B A E355 125 125 VDC BITRY 22 CELL 54 ICV BELOW M 14 VuliAGk CAUSE uMKNOWN

C CCI 03?262 050561 8A L355 125 VLLT OF CELL 18 DF 125 VOC BATIERY 12 FUUND .08W - ~6sL0d MINIMUN. FULL CAPAClif AvalLAdLt

C CC2 017344 021777 8A E355 125 2 NA ell 125 VDC 8AliERY INADVERIENTLY IAKEN Oui 0F SE- -RVICt. $JPt AVISOR Gav6 PtRNIS$104

C N12 026979 080379 BA C173 2 4 V ARIOUS CELLS ktPL ACEO IN 2018 SiikT 44 CELLS) REDUCI104 IN CELL WOLI. FULL CAPAClit

C PA1 L16179 102076 BC W120 125 NA DC 805-2 VOLTG FELLIWOLTG ON ASSOC AC 805t3 FELL CURR LMIR & OUTPUT BRKR SEIIING ERdONEdus

C PA1 025917 040479 B A G10S C 2 2 CELLS IN STAi!DN SAITERY #2 odRST WHILE TAK!NG - -VuliAGE AkAUING5. FULL C AP AC!II AVAL

C P A1 0 363C0* 010681 84 W12G NA DUTPUT SREAktR F UR 001H S T AllGN Bail ER1E5 J ER E OP- -ENED FOR 1 HLUR. PERidNNEL LARJA

C SL1 C20567 421677 6C C173 NA OUTPui LOSI FRJN "AB" B ATIERY CHARGER P0 DER SUPPLY 8KR 1 RIPPED fur N0 RE=5JM

C SL1 01716! C62401 BC N A SURVEltL ANLE REculREMtNTS NOT MET DN " A8" 8 AT TERY- -CH4RGE R. M151NTERPRiiallUN OF IECH SPcC

C SL1 038775 091881 BC C17 3 MA la SAITERf CHARGER 5HbiDDbH UN H14H VOLTAGE HIGH VULIAGk DE V PCE FnUno OEF ECI!ve

W 3V1 016357 102476 BA G145 bOL I AGk OECRLA5EO 1H Cell 46 By MJRE THAN J.05V UN(NUdN. CELL 44 FRuN 8TTAT 3, AOSU n.H.

d "V1 017111 A 0204 77 8 A Gle! HA SURVEILL AhCE ItST N01 PERIORMtD 01 #3 E e4 STAI!D- *p SAIIFRIES. PiR$dhNil EREUR

W 4W1 (171118 C2G471 BC 6145 NA 50RVEILLANCt IE5I NLI PERIURMED 04 CHARuiRa AsiOC- -1AILD stTH 83 E 8% STATION allaf. FcPtu1

W 3 V1 C21343 JJ2075 eC LO15 125 3 NA DECR e4 UC 8J5 VOLTAGE DUL 10 A FAULIY BliRI CHRca palLD CutLiCTS Rs58 Sin IN CdvGP Chf At CAI
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ACD1110NAL IM*0RMai!ON CONTAINED IN SATTERT AND BATIEdf CHARGiR OhE.LINE DESCR1Pi!0NS

"

"

F F

k N R C

t C lo it li i tN

CONTR1L LWENT || d} kl fattust n eoE palsvat Cau1E
1N .D E S C..R .I P .I .I O.N.. .D.e .S C.k.l P.i .l 0N.i hum 8ER DATE P R$ EG RL G g

.. . . .. ..

i W $VI 022136 080478 BC h120 NA 84 STATION SIIRf CHRGR OOIPUI eMER TRIPPED IMPROPR JP OP CATBRK.CauSE bF The UNKN0eN

W 871 02814F 092179 8A G195 CELL 86 0F S ATIE Rf NO. 1 COULO NOT HuLD uRIGINAL * -VOLT AGE. FULL 3AIIERV CAPAClif AWAlt.
W BWI 03FF57 063581 BC 125 NA 02 BATTER) CHARGER DUTPUT BRtakE k FAILED GPEN EnttS51VE HE AT C AUSED IHikNAL 0WihLOA3

W ivl 01134T 080561 BC 125 NA 92 S AT T E RV CH ARGER DUTPUT BRE AnER TRIPPED UPEN EsCE551vE HLAT CAUSED THEkMAL OWsRLJAG

W SW1 038825 0910e1 BC 2 NA #4 SIAI!ON SATIERf CHARGER TAkEN 001 0F SLRVICE SAD ELECTRICAL CONNECI10N IN DUIPui

W IW1 039154 101781 BA G195 2 2 DF 63 CELLS WOLTAGE FOUFC DRuPPED Bf .J5 WD; NO CAuss GIVEN,BAliRY HAD FULL CAP 4;lif

W DCI 025643 032379 BC 125 A NA 125 VOC EcuALIIING CNakGE TOO HIGNe FAILED INWLRT- *ERe CAUSED SCRAM AND $1. NO CAUSL

W OC2 021633 000F78 BA E355 1 CD PL ANT 81TRf CtLL 89 SELOW MIN SPECIFIC GRAWilf Ex4CT CAdSt NOI OkfedMINED
W 3 C 2 G216 32 Cs1578 BA E355 1 AB PLANI STTRY CELL 35 bELOW MIN SPECIFIC GRAW!if EMACI CAUSE NOT DsIEdNINED
W G C2 0 3 912 7 131381 S A 50RWEILL ANCE NOT PERFORMED ON "N" TR AIN S ATTE4 f P40CELURE LAC 4kD 31610FF'

3 W 4N1 014601A 042576 RC W120 NA 81TRY CHARGiR A WENT INTO OVERCHARGE F AULTT CNICT JN CHAkGiR CONIROL IINER

W NN1 014609s 042576 BC W120 N A VOLTG REG hPinING 10 200 AMPS THEN >HUITING OFF FAULIV PH ASING CRD IN CURRENI L1MgitR Chi

W IP3 014703 C51076 BC W120 NA BliRY CHRGH TR0usLE AL ARMED CHARGER F AN HAD TRPD AC F Ah MIR INOP EXP05s0 WINE BLkW 4 FUit

W IP3 C15131 060876 BC NA 8 31 STTRY CHRGR AC 6EKR TRIPO SATT CHRGR INOP PRES $uRE sin 50R FAlltD TRIPPING BREasta
W IP3 036237 012481 BC W120 1 N A DUTPui F A0n CHARGER 832 015COVERLD OROPPING WOLT AGE AND sukRENT C01 TROLLED utPLACtu

W IP3 03825F 010661 BC F 013 NA BATTERf CHARGER e32 015 COWERED TRIPPED FatLED OP AIR FLOW SEN;0R SWITCH

W JF1 021235A 041878 8A C173 125 2 2 CELLS IN SW BLDG "A" 8ATT SANK 1 F AILO i.5. REQ C AU5E CDULO NOT BE DETERMINLD

W JF1 P212358 041878 8A C173 125 1 2 2 CELLS IN SW 8 LOG 8 BATT SANK 2 F AILD I.S. REQ C AUSE C0JLO NOT BE 0616aMINED

W JF1 027181 090$79 SA D NA 004RIERLY AUAILIARY BUILDING 8 A TitRY WERIFIC AT ION. .Nui PE AF OAMED UN lime. PERSONNEL
W JF1 032332A 061280 8 A E 355 2 3 SW 8 LOG 8 STIRY Sv5 LOW SPECIFIC GR AVITf 4 Ali PL ACED ON EQUALIZE E 5.G. ACCtPT A4LL

e JF 1 03213 28 3825 80 8A E355 2 3 5W OLOG 8 STTRf 575 LLW SPECIFIC GR AWITT NO EFIERNAL CAU5E FOR LOW SPtGIFIC GdAv

W JF1 03250+ 0875b0 BC Godo 1 NA SW 8 BC 015fRIsui10N SYS IN09 NO OuTPui FROM SATI- -CHRGa 4. HW 510 RELAT ACTUATED

W JF1 C32547 09118 C W A E 3 55 1 NA SW SLOG "A" 8Af f STS LD baii CELL SPECIFIC GR AVIIY CLO$i ikRN POST Prom / Ac t0 RE51puEtuih1GN

W JF1 C33137 1u2180 S A E 359 2 NA . 5y m A* BTTRY Sf5 LOW CLLL SPECIFIC GRAVITT CLOSE TERN Pasi PRJatActo REitDJE40sstGN
W JF1 013163 102880 B A E35S 1 NA Fw BLOG " A" 8 ATI 515 LOW CELL SPECIFIC GkAvitf CLO5E TERN PROA/ Acto Akhtrubi SEAL dt51G4

4 141 039116 101981 84 G185 125 3 CELL TO CLLL RE11aT ANCE IN 3 CELLS FouND HIGH CORR 0580h 0F TERMINAL Cd1Ntte !ONS

W Na1 026565 0626 79 B A C 173 0 NA 7 DAf SURVEILLANCE OF Enf>GENCY DIESEL GENER ATOR - -BATTERit 5 LICEEDED INikMW AL. Puust0 URAL

J NAl C26656 473179 8A C355 0 H A Dit5tt GENLkAIJR S ATTERIE5 $URVLILL ANCL NOT DONE IgnE LAW IN IMPLEMENTING NEW PAULE0Udt)

W 1A1 (36*11A 0228P1 8 A C17 3 0 NA 18 NdNIH SURVEILLANCE ON U.C. DISTRISuf10N SERV!C- -E 5Vh1EM N01 00NL. PER$uMNEL uvERv1GHI

W NA1 0364918 022581 BC C173 0 NA 18 NONIH SuRyt1LL ANCE ON b.C. 015Iktdu110N SE Rv!C- -8 if 5f tM NOT DJNL. PERSONNEL UVERi!GHI

* y .
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Aggif!0NALINFCEMAT10N C ONT A t h6 0,1 N,8 A l f E R T_AND S AI T LR Y C HARGt,R 0NL,LIhc,0 ESC,Rlei10N5, _ , , ,

N

A .

Y F
A V L.

kC h GP
N t C un II P{ G L

M HO E 4u56
fAftuat # A|t udC011R OL E VENT M N D{,{RlP} Igg, ,g,}{a,,,jgN,I t u18 E 4 UAIL P R5 c6 E G8 , ,

d NA1 171672 12G181 BA N IJ EMERGENCf G/G IN07 C ELL 5.G. BELJe 12 0/G BAtltNT NEAR END OF 05sFUL LIFi

W 1A2 016466* 021881 8A E355 C 4 8AficRIES FOR 2J E 2H DIE 5EL 6LNERA10R5 FAILED Su- -RVEILLANCE IEs t. 4 CELT) atPLacto
d 182 036gli 022001 B A E35) NA DATA FROM IWO TEST 5 ON 2J DIESEL 84ffERf F0 DMO NO- -f US ABLE. NJi COMPAdio utfH IN111AL CU4

d PRI C26268 053179 8A D N A O!ESEL DRIVEN WEkKLv 8ATTEkY INSPECiluN NOT 03NE PR3CEDURE3 MERE DEFECllVE

W PRI C33917 033100 BA 0 NA INDIVIOUAL FLOAT CELL WOLT MEAS NGI 00h6 IN 51471- -ON 8 ATIE RT IEST. P6R20NNtL OVtR51wHT

W PR1 033222 110580 SC 1355 NA 812 8|IRV CHRGR F AILO 10 PROVIDE 10RNAL DJTPJT FIRING C A AD 8 Mai PR0v101h3 PUL* 6 IJ 5;d
'

W PR2 Cl4597 041476 dC E355 NA 812 SATTERY CHARGE R F AILED 015ASLEO 88" OC POWER t0LIAGE CNIRL CR0 LOOSE IM !!$ hULKit
W R02 015115 071076 SA 6185 NA BAIIERY 8 LE ADS WERE REMOVED RLNGERING Bali INOP PERS FAILED TO COMPLY di 1.5. 3.7
s Rd2 021899 071678 BA C 2 PLASTIC TOP OF 2 STAIN "A" 8 ATT CELLS 04 Fide RE515fMC HLAIG OF STRAP-CELL TERMINAL

W Sal 020735A OiG170 B A E 355 125 NA IC 125V BATIERY VOLTAGE LOW 1Cle102 SAli CHARGER 0.C. BRKR3 IRPO_,

($ W 541 0207188 020178 BC E355 125 1 NA IClelC2 BATT CHARGER 0.C. 88KR5 TRIPPED UhKNOWN CAU5E

W $A1 032162 072180 SA 024 NA 92 DAY & 18 MON SURV hui DONE ON 24 V STARTG SATT ELECTRICI AN MOT CLMPLEilhG J08

d SA1 035434 091881 BA WDS9 4 NA BAIIER Y C A8LE CL ANP FOLND ARCING ANJ CRACKED CLAMP WAS AEPLACED ON 82 FIRE PUMP diikt

W 542 038319 072481 BC E355 24 NA 2C1 4ATTERY CHARGER DISCOVERED talPPic. VOLTAGE - -heli!NG das INCORRECILf 5ti
NA 281 SAITERY CHARGER WOULD NOT PICK UP 28 VOC LOA 0 HIGN VOLI AGE Cui-UUT ACTUAlk0W SA2 C38327 U61281 BC E355 028 '

W SA2 031583 090681 BA V115 NA RAD MUNITOR 2R12A BAllERY P ACK F AILtp No C AU$i GlWEN

W SE1 G32339 080780 BA E147 010 elTRT 14-8 CELL 51 $HORTED AND F AILED NO CAJ5E GIVEN

W SE1 012 342 A 061280 B A E147 3 D/G STTRY 18-A CELLS 49,5 0,51 015C H Ak GE D INAGEQUATE PROCE00Ri

W SEI C32342b U81380 84 E197 3 0/G BIIR Y 19-8 CELL 5 49 50s 51 015CH ARGED INADEQUATE PROCEDURE

W 5d2 169141 081481 BC M MA SMJKE DET Sf 5 INOP Silky CHRGR LO5T PudiR F AJLif FUnLR SUPPLT CARD IN CHARGL4

W 502 035473 090681 BA P435 50HKE DETECIOR 8 ATERv FUUNO hul TO TAKk A CHARGE NO CAU5E G! BEN

d 102 0393364 100181 8A E355 NA $NOKE DETECTOR BATTERY FAILED CHARGtR NOI CHAPGING 8AliERY

W 502 C389368100181 BC E355 NA g AlisR Y CHARGEk FOR SMOKL DE1ECT OR 8 Allt RT F AILED t:0 C AUSE GIVLN

d Tal 014564 032476 8AC173 0 NA E5F DC PWA SUPPLIES SURV REQ FERF04MD AT mHNG FREO PROCEDURE 010 NOT USE FNth Rid UV 1.b.

. TR1 020195 031778 BA E226 125 0 NA 125 VJC ELECTRICAL STS OP NOT tcdIFak0 dA 0F 2-26 MAINI PLM5 iAILO 10 INauRE SURV CGMPLlild
W TRL 025211A 011979 uA Ele 6 125 D NA 125 VOC kLECiklCAL SV5f tM NOT VERIFIED ped 50NNEL

W TR1 0252118 0114 79 BC E226 125 0 MA 125 VOC ELECin! CAL SV5ILM h0i VERIFliD P E R 5 0t.N E L

u TRL 032672 09UJ80 BA NA OttSEL-OR!vtN AFWP I AILD 10 51 AN T FRJN M ANUAL SIG FAILED SIARTING BalitRf
W TU3 0225%1A 122277 8 A C173 0 N A EQU AlillNG CHARGt s LN hiATION BAIIERIES Ndi FEkFG- -RMt0. PEm3ONNEL thn0d F LIL LAPAllly AVL

W TU) C223618 122377 8A C173 0 N A E Qd AL171NG CH A% G L s (lh STA110N DAIILRiih Ndi F L a F U- -W M(0. PcA5ddasL caA04. Flat CAPACITY art
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A001110NAL INFORNATION CONTAINEO IN BATTERf AND BAITLRY CdaksiR OhE-LINT DEnLRIPf80NS

N
A

B
'

F F

f a R AC
t ut it li t fN C
a u RC Al Al !L
N C01 TROL EVENT N LE GN IN N FaltUni NGOE

. ..i. hu M4 E A . .D.A.I.E.. P. ..R.$. .E G. .R.E . .G .e. DESCRIPIIGN l A|t UPE C405t
.OtsCRIPituN__ . . ------------ ------------

W TU3 013533A 121180 BC 125 NA PRU8 LENS WITH 48125 WDC B Alithy CHAkGLR NU CAU5t GIVEN
W ful 0335338 121180 BA 125 NA 48 125 bOC BATI 005sIECH $PE C EXCEE0t0 PRJ8LEN Wt ASSOCIATED SIIRT CHAkGid
W TU3 C31363 113281 S A C173 125 NA "34" 125 VCC F AILED TO h0LD A CHARGE BEING EVALUATED ut NANUFACTURER
W TR1 0194 F6 A 1014 77 BC NA NO. 2 8AliERf CHARGER I AKE N OUT 0F StRVICE FAILt3 8 EARING
W fR1 C114768 101477 BC

NA NO. 1 SATTERf CHARGER CRU55 IIED TO NO. 2 SATIERY OWERSIGNT C AUSE LCO ST ATED AN TECH $PEC
d f R 1 0116 40 110577 8C NA NO. I BATTERf CHARGER T AkEN Dui 0F SENVICE F AILED BE AR1NG DJs TU NORNAL WE AR
W TD1 019961 1205 77 B A E 355 CELL vutTAGE ON CELL 18 0F 8ANK 1 FOUND LUW NO CAUSE FOUN0eCELL MEPLACiG
d 2 I1 171128 A 1212 81 8 A N NA UNii 2 212 SAITERT IANEN C05 ERRONEDUSLT LICENSED OPLR AIOR ERRGR
W ZIl 1711268 121281 BC N N A UNIT 2 212 CHARGER TAKEN 005 ERR 0NEDUSLt LICENSEu DPiRATOR ERROR
W 211 172133 121581 8A N EQUALI2ING CH ARGE NOT PLACEO UN SAIIERY 112 PROCEDURE Ndi CLEAR ON LONMONICAllJNi

,
,,

jj G 8F1035095 072281 B A E226 250 250 v3LT NalN 8ATIERT I ANE h 005 10 S YP A 5 5 A C R ACA- -E0 C E LL.,
,

G 9F2 015394 07C976 B A C 17 3 A NEUIRON NONITORING BATTERY 2A NADE INOPERA8tE CNNCTR BR0(E4 0FF A CELL PO$i PEk5 ERRdt
G 8F2 C25671 041979 BA C173 3 BROKEN 1ERNIN AL 0!$CublR CD ON St0 BO ARD "0" 8T TRY PERSONNEL tRROR. ALSO AFFECik0 UNil 1
G S P1 015249 A 063076 BC E355 125 NA SIAI{0N 8 ATTERY CHARGER F AILED DEFEC TIVE 5 8LICO.4 REC TIFIEN5

,

6 9P1 C152488 U63076 8 A E355125 NA LUA0 ON SiiRf REDUCEO VOL TAGE & SPECIFIC GR Avlif STAI!ON d AIIEnf CHARGER HAD F AILt0
G 8 P1 015 326 A 072276 BA R05 8ATTERY 0 PILOT CELL LOW ELEL1dOLflE LEVEL EKACT CAUSE. UNKNOWN
G 9P1 0153268 072276 8A R05 BATIERy 0 PILOT CELL HAD LOW 5PECIFIC GRAWIIV ADDITION DF WATE4 P05518Lt CAU5c
G SP1 C153274 072876 8A R05 Silky C PILOT CEtt LOW ELECTROLYTE LEWEL UNKhtWN CAUSE
G 8 71 015 32 78 072976 C A RDS BliRf C PILOT CELL ROG LO 5PECiflC G44WIIf 0FCiv PRuc SPtC1FIC GRAvtir RiAD 100 5004
& BP1 015444 081276 BA 024 C NA ENERCENCY DICSEL kENER ATOR 010 NOI SI ART DUL Tu L. -003E S AIIER f CONNECIION.
G 9P1 0160738 100370 8A 4 RDS 0 BliRY PILOT & 3 OIHER CELL 5 LG EttLISOLfin - -LEVEL. UNkh0WN C AUSE

5 G SP1 C16073A 10C476 BA 4 R05 0 BTTRy PILOT C 3 OIHER CELLS LO $PtC GR AVIIT INCOMPLLIE ELECTROLYTE NIX f hG
G SP1 01630$A 102176 8A RDS.aaa BTIRf PILOT CELL 55 L0d SPECIFIC GRAvilf UNKN0uN CAUSE VENDUd INVEsi!CATING
6 S P1 016 4 3 4 110476 8A 905 8 PILOI CELL LOW 5Pt CIFIC GN AVITY UNtNJW1 CAJ56

,

G BP1 0163358112176 OA EDS "A" oliRY PILOT CELL LS LOW 5PtCiflC GRAVIIT UhKh0hM C AUSE WENDOR INVE)|lGAllh6
G S P1 016584 120276 BA R05 8 STTRY PILOT CELL 21 Lo SPECIFIC Gn Av!!f JNKNOWN CAJSE VENDOR INWE4flGAIIHo
G S P1 017023 12C976 8A R05 8 ONE CELL LOW SPECIFIC GRAB 18Y UNKNueN CAUSE WENDUR INVthi!GAlths
G BP1 017024* 010477 8A 0 8 8 CtLL5 SPkC1FIC GRAVIIV FOUND SELOW 1.2. tv ALL'A- . TION Rt WE AL EJ ADEQJATE CAPALiff
G 8P1 017464 02247F BA ND5 DLiiERY 8 H AD ONE CELL eELOW NININUN SPiCIF1C- -64AVIII. AukWUAIE C Ar AClif AWAlaAdLc
G BP1 017461 C3177T DA 5 SPtC it 1C GR A vi v F00HO LCW IN 5 CtLL 5 06 Rd> Bildf- "A". ADEQUAlk CAPAClif AWAILAv.

b 3 '
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N

k
U
F F
A V L
C OR H A C

P TC LA i GE'
N L C Uu II Pi GL
kN C3NI51L ivtNT h kk G }k k L FAltudE N00E f allure Cau5E
5 T FJMAER DAik P R5 EG RE G8 .D E .S C .R I .P .I .I O.N .Of. 5 C. A.i r .t .10.N.... .. . . . .

G eP1 017 704 * 03 33 77 B A E355 D NA NO QUIPUT FdON ALL UP5 84TTERf BANA5 CON 1&CiJ4b NJI IIGHTENED DJdthG IN fAL3

G SP1 018096A 942177 BA RDS SAITERY 8eCELL 27 FDUND TO HAWE LOW 5PECIFIC - .CRAdlif 0F 1 191. FULL Cap 4C{Ty AgAIL
1 G 8P10190958 042777 B A 10 SPECIFIC G44WITY OF LO N AkGINAL CtLLS A0 JUSTED OF- -RDS 8 AIIEky 8. FULL CAP AClli AvalLA4LE

G SP1 C184b2A 061677 B A E355 WATER 400E0 10 CELL 27 0F RDS 8& TTERY "8' NO C AUSE GIVEN FOR Los e&ifa LEWEL
G 8P1 0184628 C6167T 8A E355 SPECIFIC CRAVITY OF CELL 27 0F Rb5 BATIERf 8 LOW W ATER ADDED IHEN TESIED T00 500N
G SP1 019023 A 0829 7 7 8 A E355 C N A DIESEL FIRE PUNP " A" 8 AliERY F0dh3 WITN NJ DUTPui C01NE CTOR5 NOT TIGHTE NED
G SPL 0193258 082977 BA E355 C N A DILSEL FIRE PUNP '8' 8 AITERf FOUND F AILED WITH NO- -0UTPUT. 015CHR WITH N3 APP ARENT C4u At
G dP1 C19472A 092977 B A E355 W ATER ADDED 10 CELL 12 0F RDS BATTERY *A" NO C AUSE GliiN FOR LOW W ATER LEVEL
G SP1 0194726 092977 8A E355 SPECIFIC GRAVITY OF CELL 12 0F A05 8 ATTERY "A" LOW WATER ALDED,CHARGi INSUFFICIENT TO Nia

; G SP1 C1 MA2 A 100577 8 A E 355 3 HATER ACCCD 10 3 CELLS CF RDS SATIERY *O' NO CAU5L GIdkN FJM LOW WAIER LitEL
G RP1 Cl45418102077 8 A E 355 C 3 SPECIFIC GRAVITY OF 3 CELLS OF RD5 8 AliERf "D= L0s W TER ADDEDeNix!NG'WA5 IN ADEQUAf t

-.
A4

Ln G 3P1 021176 122277 BA 8 SPECIFIC GRav!Tf DN RL5 8ATTEpf "A", CELL 12 LCd EQUAL 121NG CHARGE FGR e HCUA5 CumREC4 E0
G 9PI 021317 3:0476 84 E355 3 FIRE PUNP DIESEL STARTG SITR1 A CcLLS 1e3e5 LO -- ELECTROLffE 5dLN, EXACThAUSEUNnNJun
G iP1 C?t311 05257e 8 A E355 3 FIRE PUNP DIE 5E L 51 ARIG 8tiRY *An Cggc.5 2s4s6 LO-- Et&CTROLilE SOLNe INADJ NAINitNANCE PAOC
C 8P1 0226s4 083178 8 A E355 RDS 4ATTERY Ae' CELL 12 LO SPECIFIC GR AV!TT RE ADING ERACT CAJ5s uhKNOWN !
G 8P1 027485 .1'10179 8A E 355 SPECIf!C GR AVITY OF CELL 48 0F RCS B AliERf C LOJ CLLL REPLACEO, MOULD Hbf IAKE EQUAL sbARGE
G 9P1 033237 012480 BA E355 RDS .C afiaY CELL 14 LOW SPECIFIC GR AVITf RDG ' DEFECTIVE CELL REPLACEO i

G BP1 011176 05ulbo BA E3 5 Ro1 BTiuf 'A" CELL 2 LOW SPECIFIC CRAWITT RDG CELL DID NOT RESP 0ha A3J 10 EQLALIAs (HpG
G API G31845 0710 50 B A E 355 2 805 C siiRT CELL 5 35.5A Lew SrECIFIC GkAv!TT RDC CELL DID NJI ag5 POND ADJ 10 EwdALIlG CHAG

l G 471 031023 071880 BA k?!S ROS C OITRY P A L 01 CE t t ' U11 T-9 11Tt24st agaisTANCt- -IktNS. CAU56 L*>bumH
& del 032291 Doe?as ta ESS: 5 ra s t 8tIRT CELL 3 ;3,3),5 5 LOW 5etCift'. GaAvlit VENuGW aswud iMCR5 th PLG4T v0LI Auc LtvLL, *

G SP1 031656 09116C CA E355 R' 5 0 8AfftRY CELL 12 lod 1PECIPIC GRAV11r ALG CELL DIO NUT ADQ Rts?O1D 10 ELUAll/G CHWwJ

G 8P1 038544 121100 8A E355 21 11 Citt s CF RD5 "A" 5ATTERV LLh SPECIFIC GRAVlif CELL IERMI1AL5 11400 CLE A ht0 S t NAl%i Ptd
G S P1 C3363 7 122380 BA D h4 DC BAITEdy d04THt Y TE 515 GVENDUE thADQ ACgig CONTAOL5 L fir 5bMMEL. tRRbt

1 G dPL 017331 010281 BA L3 $ RD5 CH 0 8AfftNY CELL 50 HAD 40W SG,woutD f4Ji R ES- -PdNG 10 t4U AL121NG CHARGh e
G det 031112 081501 LA f ouND PILDI CELL IN CH A RD5 PosEk SUPPLY WiiH A - -HIGH Et sC LEVEL. PasA18ty U cartLLs0
G 9 P 1 C199 9 2 0631gl 8A F355 LOW SG IN CiLL 43 0F SI diTR Y,C ELL F BOND CE ACKEO.- -idI5 LE AU 10 DILui!ON.CR ACKt 0 wnEN dJdEJ

t G 971 049785 091581 BA E355 "A" NDS BilRY CELL 85 LOW $PECIFIC GR AVlif CELL Olbget RESPOND A0w IG EuuALI26 CHRb
i G SR1 019389 IJ217F 8C NA 8ATI (HRGR IJC DuiPT FUSE F AILD nHE1 CHpG 84Ti 28-2 HI CJWW/IE1P C AU50 50LJEk0 LINEG SsPARaiL

G BRI QP563FA 032979 BA Gle! 125 NA 6AlickV 192 WULIAGE FELL ID IL2.5V IHtH dd5h 10 - -118W. C0dRUP;d Amu LdJ5t eliRY (utetdl

_ _ __



A,CDI_I!ONAL INF ORMAi! ON CONT AINE D IN B ATTEkV AhD BAliERY CHARGER CNE-LINE LESCRIPi!015

n
A
N

N F

kCk b6 E

[ Ub kh hi h1 C

fM COMTRll EV(17 ( k L Umf N 00 E f Alt Upt C AH5E

FAkCRIPIION Uf5CEIPIl0NDE..........5 . .i. .h u.9.d .E .R . D .&.l .E ...P. ..R.5. .E.G. .R .E . .G .s. .. -------------. .

G 8R1 0256378 032779 BA G185 125 NA 81Taf 181 VOL TAGE FELL 10 96.eV THth RuiE in !!BV CLuRODED AND Lo05E SIIRT CONNsCIJR3
G BR2 014651 021276 8A N01THLY IN5fEAD OF QU ARTERLY bAITERf P.T. PERFORhD WRdNG P.T. SCHEDULED St Mlalant
G *01 C22101A 062778 BC E35) 250 NA AA 253V BliRV CHAGR i!E BREAnik TRIPPED POOR CNNCIR CNICis IN LURRtHI MUQUL:
G C01 0221018 062778 BC E355 250 NA la 250v BliAY CHRGR IhPUT BRE AkER TRIPPE0 lbOSE CNMCIN AI CHRGR INPUI SkEk PHast A
G CCI 03F646 05G581 BC E355 NA HIGH RIPPLE FROM BATTERY CHARGER WHICH FAILE0 INV- -ERTER 1A. F AILiD SCR
G C01 0 3 77 31 G52881 BA E355 NA SG TESTS FOR 125V 1ALS AND 25GW 18 NOT PtRFORMEO - -PROPtRLY. PtR50NNgL UAED WADNG dvdgu1
G OA1 033982 041780 8A D NA bKLY B AT T SURV DOCUMENT ATION hof COMPL ETED PERSONNEL iRROR-N0hLIC. UPERAlldN5 Ptha
G 0A1 171665 120sS1 BC P319 024 h NA S ATTERY CHARGER OUIPUT INCORRECT UNKNOWN

G DR1 Ol8553 A UT2977 8 A U125 0 ha DIESEL FIRE PUMP BATTERIES FAILED 10 START DIE 5EL FAILED FUSE FROM BAf fERT CHARGEk CIRLUll
G DR1 0185538 072977 BC UliS NA FUSE FOLND BLCwN IN DIESEL FIRE PU3P 8AIIERT CHAR- -GtR.

3I G QR2 C34116 102181 S A Gib5 0 NA QUAR TERL f STOR AGE B ATIERT SudWE!LLANCE D04E 3 041- -5 LATE. DVERSIGHT Bf OPER ATINw 511FI
G DR3 016265A 101876 O A G18 5 250 SAITEpf IN A DEGR ADED CONDIi10h CHARGkR SUBJkCIED SITRf 10 " DEEP CYCL INuw
G 3R 3 0162658101876 BC G185 250 NA CHARGER SUS 3ECTED BilRY ID "0EEP CfCLING" UNKNOWN C AuSE

G DR3 020553 032d78 8A G185 048 4 24148 W BIIRf F AILEO THE REFUELING jut AGE DISCHRG- -lEST. 4 CELL 5 REPLCO NAleL END OF LIFL
G O23 C25951 042479 BA 250 : NA bMIT 2's 8 AITER Y 10T RETURNED 10 NORM AL LINEUP 8RE A4kB COULO HLWE 8tE4 5Hul Al ANT TIME
G 943 036569 0 3C3 61 8 A G18 5 0 NA wtERLY STORAGE 8ATTERY SUEVEILLANCk DONE 4 D Af 5 L- -AT E. OwEa5!GHT 87 DPER AIING 5HIFI
3 EN! c21475* 060476 BC E355 D NA HEAT-ScN$lilVE ASTR ON B AIT CHRGR FIRING MODUL CR3 5HOULO SE A NbN-HEAT-StN51Ilda IRah51biud
G E N1 021711 062778 BA E355 belf PILOT CELL SURV 0F IC OtG Bilar NUI COMPLET-- EO UN llME. PE RSONNEL UWEk3IGHI
G EN1 027f82 1A2679 8A F CELL SURbE11LAhCc REQUIREPENT hui PtRFORMt0 PERicr4Ntt OVERSIGHT
G EN! C22205 Lo 1E F6 BA 6190 F WRLT PILOT CLLt auRy Of PL ANI b A li Ndi COMPL EIEd-* UN llMt. N0i!CE$ RUulto 10 Ad>thi PERI
G EN2 026557 0 F 18 79 BA F CELL SURWEILL ANCE REGU18 EMEhi h0i PE RF ORMe D PE450NNLL GWkR$1GHJ
G EN! 0336519 032500 BC E355 NA EMLR STAi!UN B ATT CHRGk 26e2J f AILD 10 HJLD LUA0 WOLiG ChiRL L CURA LM T MJDblE5 IUN'O
G EN2 031711 A 032F30 BC E355 NA sIATION S All CHRG 2 As2B FAILED f u M AINI AIN LOADS $1LICUh GNTNL RECTIFILRb NLs0 LOAU d AL AleC
G EN2 0317118 032780 BC E355 N A ST ATION S AIT CHRG 2C F AILED TO M AINT AIN LOAD CURkLhl LIMIT MODULE MiLDED f pJU184tNI

G E N2 033991 (81180 SA NA DC 8 AII GROUND UN 2e STATILM SER v1Ct 4 AITE4 f NO CAUSE b!Wth
G EN2 012191 A 332381 S A G0a0 Poif TREAIMENI NON 2D11-K615A BAITLRf D4Aiht0 8AlllRf CHARGER 248 4s/48 WDC F AILL d
G E N! 012 9818 C 3 2 361 BC G OP L 04 8 24/46 VDC onlikRY CHARGER FOLHO MUT CHAduHING ND CAUSE GivEN
G 8N2 C304434 040161 BA Cle) E 7 (LLC IRdtYit LEVtt f 0bHD HICH Ih SuML C LL) JF ai - -8IIRv5 2R42-5001AE3. PER5DNh6L thdWR

G EN2 036943d 040F81 B A GIOS E 2 ELEC Thotfit LEVEL FOUNO LLW IN 509E CELLS f# ST 8- -liR15 2R42-50J1Ahd. PER5dhMEL tkkuk
G E N2 C l4941C 0407e1 8 A Gibb E 2 ELtCISOLfik LtdEL FbOND HIGH lh SUNt (LLLS OF Olt- -5EL bthkdAIJN SATIENf. StM5bNh!L tukun

a sop
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ADDITIONA INF0k M ATION CONI AINED,1,N B ATIE8v _ AhD BAT TERf CH ARGE R DNE-L I,ht,0L5Cd,le fl0N3
_

M

A
U
F F

bR R A CC
P TC GE

i i 5 VC IAl !I i t
i V ES;!!R' 5112' F 11 1" if 2 8 tillVilii30' lif5?!!Pl'!?!'.

G EN2 0369430 040751 S A G185 E 2 ELECTROLviE LEVEL FOUND LbW IN 50ME CELLS OF DIE 5- -El GENtRATOR WAliERT. PLR50hMLL ERROR

G F P1 0194 57 102017 B A G185 1 ST AT!QN B AT ILRT "B" F QUND 10 NAyk CH ACKED CELL NO CAu1E %N0d4 Fok CRAcut0 CtLL 8222

G FP1 021433 053178 8A LO 5.G. OF BIIRY A2 CELL 1 S AD CELL IN 8 AliERT

G fP1 026922 090479 da G185 LL ARING CELL NUTED IN BATIERY "S". SAffiRf IEMP3R- -ARILN INOP WHILE LELL JuMPERED

G F P1 0 3174 3 * 062880 S A 024 2 DIESEL FIRE PUMP 24V Bali CELLS A2-6eB2-1 LdW 5.G. CHARGER 335 00 RING auRWELLL ANCL

G FP1 033280 111760 BA G185 2 STAi!ON STTRY B MADE INOP TO JUMP A CELL CELL 8 8 PDuk PERFORMANCE DuE 10 AGE

G F P1 171911 123081 8A 024 M MA LOW VOLTAGE FROM DIVISION I 24 VCDC 64ITERIE5eCAUS -ED ERR ATIC RE ADINGb ON LRN & 3RN INSI

G ill 014 4 79 040776 B A C173 0 N A SuliCHf ARD 8tiRY SURVEILL ANCE NOT PEuFURMcD W/1N-- RE4 !!ME Pt4100. PERSONNEL ERROR

G 101 166730A 061581 8A 250 N MA 250 WDC B ATTERT INADVERTENTLY 015 CHARGED PER5 015CONNECTE0 IEMP 84TIERf CHAAGt4

PERSONNEL ERRUAeCA SED 811RT 10 u!5aHARGEU
G 101 1%67308 0615 81 SC 250 N NA TEMPORARY 84TIERY CHARGER TAKEN Qui 0F SkRVICE

| ][ G OC1018293 A 062077 BA 125 264 NA DNE OF TWO SWITCHING STATION BAITERIES F0JMD 005 - -FOR 11 DAT5 SafiERf CHARGiR FALL 2p

G JC1 C192938 062877 bC 125 264 h4 BATIERY CHARGER FOR 5 WITCHING 51 A1104 B ATTERf F0J- -ND 005 AF TER 11 D AT A! 'd

G OC1 021437A 052478 Ba D NA D/G SITRT LOAD TEsilNG NOT PERFORMkD IN TIME FAILD TO ADNLRE 10 SURVEILLANCt SCHs0bLi

G OC1 021497 8 0524 76 BA 0 NA STATION BITRY LOAD TESTING NOT PERFORME0 IN TIME F AILO 10 ADHERE TO SURWEILL ANCL SCHs00LE

G OC1 023298A 321378 BA 0 NA OtG SIIRY NOT TESTEDIM0NITOBE0 WilN TIME INTERVAL F AILD TO ADHERE IO SURVEILLANCi SLnioutE

G 1C1 0232988 121378 BA D N A ST AT ION STIRT NOT TE 5f tMONIT0k W/th IIMd INTERVAL FAILD TO ADHERE TU SuRVE!LLANCL SCHiDULi

G OC1030599 A 022800 SA NA MAIN STAi!ON dITRY SURV IEST hof PERFORMED PL ANI PER5 F AILD 10 A0dkRE 80 iUmv SCHiDJ

G 1Cl 0335918 022380 SA NA DIE 5st GENER ATOR BTIET 50BW TEST NOT PERFORMED PLANT PERS F AILO TO ADHERE TO SURV 3CHabd

G 3C1 038737 091181 B A E 3SS D HA BAliERY SUNVEILLANCE PROCE0uRE5 500ND NOT 10 FULL- *Y COMPLY dgiH NEW NEQJEREMENTS.
,

G P83 C14211 012976 B A E3SS E 8 81TRY CAPAClif SELCw DESIGN CELL 5.G. IN LO RNG, PAkil&L Aclu.dPLCD

G Pil 027910 A 122379 BC E226123 264 C M A 5WITCif ARD 125 VDC BATTERY CHARGER F AILEO NO CAUSE GIVEN

G P11 0279508 122479 BC E226 125 24 C NA SWITCHYARD 12$ VDC 8ACkUP 8ATTERY CHARGtt F AILED NO CAUSE GIWiN

i G P11 C33399 082180 BC E3SS 125 NA "A" 125 VDC CuMIROL B ATT CHAR 6LR INUPERAbLL WOLTAGE dEGULATOR ELkCIRONIC MODULEi RFLC

G QC1 019222 092477 BA G185 2SC 0 12 BATTEdY SYhTEM TAKEN OUT 0F SERVICE REPLACED 12 wkAK (ELL 5eNORMAL ENJ uF LIPS

G QC2 016164 031777 BC G182 250 NA UNITS 8ATIERY CHAR 4Ek APPAPENTLT INJPERABLE FAULTt INDUCT!WE CURhiNI CONI 8dL CINJd!I

G JC2 019463 066977 BC G18* 250 NA SAliiRf CHARGtd $UPPL TING CORE *NT 10 B AliERf F0uh- -D LOW. FLU ATING PuiENil0METLR Ski LGd

G WT1 016217A 101376 BA NA bP3-18 CNER1 PdR Bi1RY VGLIAGF hAs LOW CNgkL SATT CHRGNG POWER SUPPLY F AILE3

G W Y1 0162178 101376 BC HA CNTRL 81TRY CHAR 6ING PubER SUPPLT F AILED inuPitallVE VOLI AGE aiGut ATOR CidCuti

G vfl 01a407A 031877 8A A NA UP3-18 AsARMED 00t TO Law VOLIAGE, cab 5EJ SCd AM CAPACIIUR FA!LLD IN CdAR$1NG POWtR 3UPPL1

G dV1 L19407B 031877 BC & NA UPS-16 CONidut CHakGING P0wlR SurPLY FalLEu F A ALED L AP ALl|UR IN 01/dFF LtdCulidt
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ADDITIONAL INFGARaf10M CONT AIMED IN S AfiERY ANO &&i1LRT LHARGE R OME.LINcOtSCRIPl!QN3
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A V
C 09 R C7 TC LA E GtM L C 00 il PT GLA 0 AD Al Al ILM CONTR3L EWiMT M tt GN IM N

- ..i. .N.018.E R.. D.a.l .i P.. .k.5. .E G. .A.E. 6 s. 011C.91.P.1104 bf3CalPilGN
f 8ltung nong

F allust Cau1E. . . .
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; G WYL 021749 061978 8C 12$
NA AC 1MPUT PiRR TO CA1 SATT CHSGR IRPG OPEN

5P028U05 IRP OF AC DRAR IN AM LLEC hidRM

-----== ==

G vv1 C25519 031779 BC ESSS
HA CONTROL CHARG11b POuta $UPPLY FAILED1

NO CAunt GivtM. GauiED SAIIERik5 JahCd4
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