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ABSTRACT

We present data summaries of Licensee Event Reports (LERs) of diesel

generators at U.S. commercial nuclear power plants, from January 1,1976 t'
December 31, 1978. We classified the events contained in the LERs as

failures and nonfailures. We further classified the events according to
failure mode, f. ilure mechanism, common cause, recurring, and various other
classificati r.s useful in risk assassment. The events reported in the LERs
that we classified as failures, were used to estimate gross standby,
operating, and demand failure rates, in units of failures per hour and

i failures per demand, for the ' diesel generators. Explanation and summary
tables of all classifications and estimations are provided.
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FOREWORD
:

This report is one in a series summarizing the statistic! of Licensee
,

Event Reports (LERs) as recorded by the U.S. Nuclear Regulato y Commission.

The goal of the report is twofold: (a) to sumarize the data for risk and
,*

statistical analyses, and (b) to obtain gross constant failure rate estima-
tions and gross categorizations of the failures.

,

Because subjective judgments had to be made regarding population sizes !,

and pertinence of recorded events, and be::ause some component failur.3 may
not be recorded in the LERs, the component failure rates estimated en this :

report should be interpreted as being only tentative gross indicators of
the true failure rates. The analyst himself must validate the applicability
of the LER-derived failure rates for his own particular use. Furthermore, ,

because LER reporting requirements can differ from plant to plant, compari-
sons of plant-to-plant failure rates should be interpreted with care; a

higher failure rate may simply be due to stricter reporting requirements.
As more data are collected and more analyses are performed in the future,

,

improved failure rate estimations will be produced. !

,

The failure rates given in the report are only one of many kinds of
information presented. The tables and discussions give important informa-
tion on failure classifications, according to failure modes, f ailure causes,
and systems affected. Gross time trends are examined. Human errors are
identified as are common-cause failures and recurring failures. Each LER

analyzed is presented-in a useful, summarized form, and all evaluations are
presented such that you can modify the authors' calculations or perform
your own evaluations if you so desire.

.

William E. Vesely

Project Manager
November 16, 1979'
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DATA SUMMARIES OF LICENSEE EVENT REPORTS -

0F DIESEL GENERATORS AT U.S. COMMERCIAL NUCLEAR POWER PLANTS I

FROM JANUARY 1, 1976 TO DECEMBER 31, 1978 ;

INTRODUCTION
i

!

In support of the Nuclear Regulatory Commission's (NRC's) data gath- |
;ering and analysis effort, we selectively analyzed Licensee Event Reports

(LERs) of various diesel-generator events that were submitted to the NRC
between January 1, 1976 and December 31, 1978. Initially, we obtained all !

reports in the NRC file with the component code, ENGINES, INTERNAL COMBUS- |

TION, submitted during this period. Subsequently, however, to ensure that
all LERs pertaining to diesel generator events were retrieved from the NRC ,

file, a text search for the word " diesel" was conducted on the remaining,
unretrieved LERs. We believe that these sorts yielded all of the LERs
pertaining to diesel-generator events for the period of January 1,1976
through December 31, 1978.

,

We qualitatively evaluated the data reported in these Licensee E- '

Reports, and coded the pertir.ent information contained in each LER that
described a diesel-generator event (for example, failure mode, failure
mechanism, event date) into a one-line description of the event. Each !

one-line description was then stored in a computer-based data file for'
future use. The computer has the capability to search, collate, retrieve,

3

update, and display the coded one-line LERs of the file by almost any item
of data contained in the original LER, for example, plant, Nuclear Steam-
Supply System (NSSS) vendor, event date, failure mode, failure mechanism.

This capability makes the LER data file a useful tool for obtaining various
,

,

LER suninary statistics for use in further analyses of diesel-generator ,

events. s

:

One type of summarization used for this report was to estimate from '

the LER data file, LER-based standby, demand, and operating failure rates
(or " standby LER rates," " demand LER rates," and " operating LER rates," for
short). Specifically, we estimated various standby, demand, and operating
LER rates for the diesel generators used by all operating U.S. commercial

~1
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nuclear power plants, with the exceptions of Fort St. Vrain, Humboldt Bay,
and Lacrosse, which were considered atypical, and Indian Point Unit 1,
which has been shut down and defueled for a significant period. We then

,

averaged these est1ry.tes to obtain various LER rates for the four NSSS
vendors considered. Finally, we averaged specific plant failure data to
obtain various rates for Pressurized Water Reactors 1(PWRs), Boiling Water
Reactors (BWRs), and for the aggregate population.

LER rates, as well as the one-line LERs, are useful for probabilistic
assessment, such as gross risk and reliability evaluations. However, when

using the LER rates, the analyst must apply them with caution. Our LER
rates are estimates based on information contained in the LERs, and may not

,

represent actual failure rates of nuclear plant, emergency diesel gener-
ators. A difference between the actual failure rate and the LER rate may
be due to the averaging performed, but also to the various interpretations
of the criteria used for LER reporting. In Appendix A, we give a orief
explanation of the causes of these variations.

The body of our report has two major parts. First, we describe our
LER analysis. Included are the definitions, ground rules, coding schemes,
and assumptions we used in carrying out the analysis. Next, we evaluate
the data provided by our analysis and summarize the results of the data

{evaluation. In Appendix A, we explain the causes for the variations in LER
reporting. In Appendix B, we describe the LER coding scheme used to encode
the original LERs into the data file. In Appendix C, we discuss our methods *

to estimate the LER failure rates. In Appendix D, we list those plants to
which operating licenses with standard technical specifications were issued.

it

l
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DESCRIPTION OF THE LER ANALYSIS AND EVALUATION METHODOLOGY

In order to analyze and evaluate the data contained in the LE'Rs, we
found it was first necessary to define the diesal-generator component in a 's

,

way that was generally applicable for our use in this evaluation. Once we
accomplished this task, we made'various assumptions and definitions that
were necessary for encoding the applicable LER data. When the data were
encoded, we collected pertinent component information and applied the sta-
tist'ical methods necessary for estimating the diesel-generator LER rates.

Component Definition
,

1After considering several references ,2,3 and performing a cursory -

evaluation of the information contained in the available LERs, we decided
to define the diesel-generator unit in terms that would generally parallel
the accepted industry definitions, as well as encompass the scope of the
diesel-generator LERs. For the context of this report, we defined the
diesel-generator unit as the diesel engine (s) and attached generator, and |

their corresponding support systems, up to and including the generator out-
put breaker.

Assumptions and Definitions

In light of this definition, we encoded the appropriate LERs into
one-line data records, and stored them in a computer-based file. A detailed
explanation of the coding scheme is given in Appendix B. Specific descrip-
tions of the assumptions and definitions used to encode these data are
provided below.

Failure Mode

For this report, we identified two diesel-generator-failure modes,
)

Does Not Start and Does Not Continue to Run. There are three kinds of '

diesel-generator failures represented in tha. Does Not Start failure mode: '

in the first, a " start" comand was given to the standby diesel' generator
and the unit failed to respond, that is, roll over and " fire"; in the

.

3
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second, the " start" command was met and the diesel generator " started,"
that is, began running under its own power, but failed to reach rated speed .

and voltage in the required time; and in the third, the diesel-generator !

unit " started" successfully, that is, reached rated speed and voltage in !
t

the required time, but failed to achieve the expected load. As you can i

see, only after the unit had " started"--achieved rated speed and voltage in. . ;

the required time, and had been loaded to the expected value--did we con- *

'

sider the unit to be running, that is, a successful " start." Due to the

limited information available in most of the LERs, we did not differentiate '

'

between the automatic and manual start of the diesel-generator sets. When
either of these types of start commands resulted in a diesel-generator
starting failure, the failure was classified under the general failure

mode, Does Not Start. Any diesel-generator failure that occurred after the
'unit had completed a successful start, as we have here defined, was classi-

fled under the general failure mode, Does Not Continue to Run. !,

!

When an LER reported an event that involved placing the diesel in an
inoperable status, or reported problems with units that were already in an ;

inoperable status, we put these events in the Unavailable /Nonfailure, fail- -

ure mode category. We do not consider this category as a true diesel- j

generator failure mode, because no demand was placed on the unit. Only if |
*the demand was made and the unit failed to respond to the demand could a

definite failure be counted. No " implied" failures were considered in this
report. We also used the Unavailable /Nonfailure category to record other |,

events of interest that were not considered to be diesel-generatF- fail- i

ures, such as technical specification violations.

,

'

Failure Mechanisms

|
The failure mechanisms (causes of failure) used in our report are ;

generally the mechanisms reported in the respective LERs, and should be I

self-explanatory. However, a mechanism reported may or may not be the i

true, root cause of a failure. The quality of the LERs vary, and an . inter-
mediate mechanism may be reported as- the cause. A study conducted by Boner
and Hanners of the University of Dayton further discusses this problem.4 !

i

4
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Type of Event

Five types of events were classified: comon cause, recurring, recur-
ring common cause, command faults, and recurring command faults. All other
events were considered to be random events.

'

We define common cause failures as the failure of two or more diesel
generators resulting from a single causal event (for example, fire,
flooding, human error). If an event was recorded as a single diesel-
generator failure, and yet we felt .that there was potential for a common
cause failure, we assumed the event was a common, cause candidate and we
coded it as a comon cause failure.

*

When we determined that the same diesel generator was reported to have
,

failed two or n: ore times, each of these events was coded as a recurring
failure.

If the same common cause failure or the same common cause candidate
was reported more than one time as a result of the same cause, we coded
this event as a recurring comon cause event.

We classified events as command faults when there was not an actual
physical failure of the diesel-generator unit, but, due to inputs (or lack
of inputs) from other components external to the unit, the diesel genera-
tors failed to function as expected. This failure could be the result of
some other failed component, human error, or, as in some cases, an environ-
mental condition. A comand fault does not involve actual diesel-generator
failure. For instance, if a diesel generator were comanded tc start but
failed to do so because the fuel day tank was empty as a result of an
improper valve lineup, we did not consider this a diesel-generator failure
in itself, because, barrico other unforeseen circumstances, the diesel
would have operated satisfactorily if fuel had been available. However,

since the diesel generator does fail to function, given a demand and the
existance of a comand fault, these events were included in our failure
rate estimations, and were encoded under the appropriate failure mode.

5
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Recurring command faults, of course, are command faults that involve

the same diesel-generator unit, and occur two or more times.
i

Event Date

Our data field, FAIL DATE, corresponds to the event date reported in '

the LER. But the event date is not necessarily the date of occurrence.

Though this is ostensibly the date of occurrence--and in most. cases it
probably is--there could be instances when the com; nent had been in a
failed state for some time before discovery, and the event date will actu-
ally correspond to the date of failure discovery, not occurrence. For our |

purposes, we assumed that the event date always corresponds to the date of
component failure.

.

Manufacturer /kW Rating

The diesel-generator manufacturer and kW rating were usually not avail-
able in the LERs. However, we felt that this infonnation would be useful

5 0for comparison to the AEC study and the University of Dayton study ,
anong others. So, we consulted the respective plant Final Safety Analysis ;

Reports (FSARs), the AEC study, and the questionnaires used in the Univer-
sity of Dayton study. The infonnation from these sources was combiaed to
form our list of manufacturers and kW ratings.

Subsystems
.,

The diesel-generator-unit support systems, or subsystems, were chosen
to encompass the scope of the diesel-generator LERs, and to parallel the
industry's definitions of diesel-generator support systems.2,3,7,8

Failure Classification

In our attempt to extract as much additional, significant information
as possible from an original LER, we analyzed each diesel-generator failure
to determine if the failure was related to the exposure time or to the

actual demand. As the standby time or running time increases, the chance

0

|
.

_____ e
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I

>

;

of a time-related failure increases. The chance of a demand-related fail-
ure increases as the denands or cycling of the component increases, not
directly as the time increases. For example, a diesel generator that failed
by reason of the failure mechanism, Corrosion / Erosion, would be classified '

as a " time related" failure. But a diesel-generator failure that resulted
from a jammed air-start motor pinion gear, would be considered a " demand
related" failure. .We used the classification, Unknown, for any failure
that could not be specifically classified.

For the most part, we subjectively analyzed each event to determine
its Failure Classification. Specific Failure Classification information !

was seldom available in the LERs. Consequently, an analyst may find it
,

difficult to arrive at the same classifications as we did for some events.
,

Again, we emphasize that our' classifications are largely subjective and
care should be exercised in their use.

i

Method of Discovery

We also attempted to classify the failures according to the activity
taking place when the event occurred or was discovered. Unlike the Failure
Classification discussed above, this infonnation was usually available in
the LEh5 and very few subjective decisions about the appropriate discovery
category were necessary.

Repair Time

Finally, we attempted to classify each event by the duration necessary I

to repair the unit and restore it to standby status. Some of the more
'

recent LERs provided this information. Unfortunately, the majority of the f
LERs did not provide this irfonnation, and, again, we were required to make
subjective decisions, based on our experience, about the length of time
necessary to effect the appropriate repairs.

'We put the repair times into Intervals to simplify the estimating
,

technique and to increase the accuracy of our decisions. We assumed that

maintenance practices varied from plant to plant. Consequently, we were

7
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more likely to put' the repair time in a correct interval than to provide a
correct, " discrete" repair time for each event.

The 8-24 hour interval is probably the only interval that needs some
explanation. We chose this longer interval rather than breaking it into
several smaller intervals (that is, 8-12,12-16,16-20,20-24) because we

Iassumed that if the repair .was going to take longer than one shif t, it
would take until the following day shift to have the qualified maintenance
personnel available to continue repairs--no qualified maintenance personnel
would be available on backshifts.

Again, we must emphasize that our repair time classifications are
largely subjective and care should be exercised in their use.

Data Collection

;

For our analysis, the data necessary to estimate diesel-generator LER
rates were collected from a variety of sources. It was necessary to deter-
mine standby time, operating time, denands, populations, and the number ofr

failures for the diesel generators in each plant in our study. The discus-
ston below gives a sunnary of each of these data gathering efforts and the
assumptions and sources used to arrive at values for each of the data needs
mentioned above.

Time
.

!

In order to estimate standby hourly LER rates and operating hourly LER
rates, it was necessary to know the time the diesel generator was in a
standby and an operating condition.

Standby Time. The amergency diesel-generator units are primarily used
as the emergency power source in the event of a loss of site power. Conse-
quently, we inferred .the diesel generators would ideally be in a standby
condition at all times, regardless of the _ status of the reactor plant.- And

| we assumed, therefore, that the total calendar time in hours for the time
interval in question, that is, 1976, 1977, 1976-1978, etc., would adequately

| '8
,

I
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represent the standby time for the diesel generators. However, in order to
eliminate " initial" failures, that is, failures due to initial testing and

running of a new unit, standby time was calculated from the date of a
plant's n:itial criticality. So, all plants that went critical before the

time interval in question would have the same number cf standby hours. All
plants that went critical subsequent to the beginning of the time interval
in question, would have their standby hours calculated from their corres- '

ponding date of initial criticality. Due to the limited scope of this
report, we made no attempt to determine individual diesel-generator outages,
nor long periods of operation, nor to correct the corresponding standby
hours accordingly. We assumed these periods to be insignificant compared
to the usual total standby time of the diesel generator. Consequently, we I

made no attempt to adjust standby time for these periods.
|

Calendar hours were determined to the 8760-hour year. This is based
on a 24-hour day and a 365-day year. Initial criticality dates for all

plants were obtained from the NRC " Gray Book."9 i

i

Operating Time. In order to estimate an operating LER rate, the
diesel-generator operating hours should be known. Since it was impractical

!for us to gather all operating data for each diesel generator unit, we
10-14consulted a number of sources and assumed that the diesel generators

were run fc one hour, as part of the test to demonstrate operability.
Generally, the requirements for demonstrating diesel-generator operability
are as follows: ,

!

At leart once per 31 days, on a STAGGERED TEST BASIS,a

1.
,

Verify the fuel level in the day and engine-mounted ;

fuel tanks
,

i

2. Verify the fuel level in the fuel storage tank
1

I

a. STAGGERED TEST BASIS is defined by dividing the 31-day period by the
number o' diesel generators at the particular plant.15

!

9
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:

3. Verify that the fuel transfer pump starts and transfers
|' fuel from. the storage system to the day. arid !

engine-mounted tank

4. Verify that the diesel generator starts from ambient
conditions and accelerates satisf actorily.

|

!

5. Verify that the diesel generator is synchronized and I

loaded, and operates for at least 60 minutes
;

'

6. Verify that the diese.1 generator is aligned to provide :

standby power to the associated emergency buses. {
i

i i

However, some of the same sources also imply that the test interval may be |
as short as every three days. Boner and Hanners also state that. testing !

frequency for diesel generators varies from weekly to monthly.10 Due to
}

these variations, we based our total number of operating hours for each |
diesel generator on both weekly and monthly testing. |

'

!

|
Since there was usually no mention of how long a unit operated before I

tripping or being shut down, the one-hour-run test requirement was assumed ;

for estimating the operating hourly LER rates for the diesel generators. [
We assumed that the diesel-generator operating failures'were experienced _

.

before one hour of run time had expired. !,

i

We also assumed that tnere would be 12 operating hours per year for

| aach diesel generator, based on monthly testing, and.52 operating hours per
year, based on weekly testing. Again, any plant whose date of criticality
falls after the initial date of the time interval in question, had its
operating time (hours) adjusted accordingly.

Demands

f- ..

| In order to estimate a demand LER rate, one should know the number of

demands;placed on the diesel generator during a-specific tinie interval. We
,

10
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assumed that the diesel-generator demands corresponded to the testing fre-
quency (weekly or monthly) outlined in'the above mentioned sources (see !

References 10-14). Therefore, each diesel generator would be subject to I

12 demands per year, based on monthly testing, and 52 demands per year,
!based on' weekly testing. Again, the demands were adjusted according to the

initial criticality date of the plant.

,

We know that the actual number of demands may vary from the assumed

number of demands, due to unexpected transients that require the use of the
diesel generators (for example, a loss of offsite power), and due to special
tests (for example, refueling or an annual) that may be run in addition to !

the periodic operability tests. We assume that the additional number of
;

demands are relatively small, however, compared to the number resulting -

from the weekly or monthly tests. And, due to the limited scope of this }
analysis, we made no further attempt to account for these additional
demands. >

t

Populations
+.

Diesel-generator populations for our failure rate estimations were |
l7generally unavailable. The Crooks and Vissing and Boner and Hanners i

4

(see Reference 6)' studies provided some information. However, we deter-
~

mined most of our population information from the individual plant FSARs.
A number of different diesel-generator-to-plant configurations exist in the
plants considered in this study. For some configurations, where diesel.

generators are shared between plants, we found it was necessary to make
some assumptions about individual plant diesel-generator populations. We
identified the following configurations-

1

I

No Diesel Generator Units: Of all of the operating U.S. nuclear power
plants' considered in this study, Oconee Units 1, 2, and 3 are the only
plants that do not have emergency diesel' generators as their standby

) source of onsite.A.C. power. This stattori'has its own onsite hydro-- ]
electric' plant, which is its standby source of emergency power; and, -|
consequently, has no need for onsite emergency diesel generators. ]
Therefore, these three plants are not included in our study. )

i

11
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One Plant, One Diesel Generator Unit. Three plants included in our
study have this configuration. They are Big Rock Point, Dresden
Unit 1, and Millstone Unit-1.

|

One Plant, Two Diesel Gensrcter Units. The majority of piants included '

in our study have this configuration.
!

One Plant, Three Diesel Generator Units. Four plants included in our ;'

study have this configuration. They are Indian Point Units 2 and 3, |
Salem Unit 1, and Yankee Rowe.

One Plant, Four Diesel Generator Units. James A. Fitzpatrick is the '

only plant with this configuration. ;

,

f
Two Plants, Two Diesel Generator Units. Point Beach Units 1 and 2 are
the only units equipped with this configuration. We assume that each !

plant has a diesel-generator population of two.

;

Two Plants, Three Diesel Generator Units. Eight plants have this

configuration. They are Dresden Units 2 and-3, North Anna Units 1. and
2 (Unit 2 is not used in our study), Quad-Cities Units 1 and 2, and

|
Surry Units 1 and 2. In this configuration, each plant has one diesel

.

generator unit. The remaining diesel generator is shared between
!

plants. Since we could not determine which plant had the responsibil-
ity for reporting the LER for the shared diesel generator, we included
the shared diesel generator in the population count for each plant.

Two Plants, Four Diesel Generator Units. Brunswick Units 1 and 2, and
Peach Bottom Units 2 and 3, have this configuration. All four diesel

,

generators are shared between the two plants. In'this case, the oldest
units,-Brunswick 2 and Peach Bottom 2, were assigned the total popula-
tion (4) and all plant-specific LER rates were estimated for these
plants only. The newer plants, Brunswick Unit 1 and Peach Bottom-

Unit 3, were then assigned the LER rate est aated for the older plant.

..

12
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Three Plants, Four Diesel Generator Units. Browns Ferry Units 1, 2,
-and 3 are the only plants with this configuration. All four diesel
generators are shared _among three plants. Again, the oldest plant,
Browns Ferry Unit 1, was assigned the total population (4) and all
plant-specific LER rates were estimated for this plant only. Browns

Ferry Units 2 and 3 were then given the LER rate estimated for Browns
Ferry Unit 1.

Three other unusual arrangements were found in Joseph M. Farley Unit 1,
St. Lucie, and .Troj an. Joseph M. Farley Units 1 and 2 (Unit 2 is not
includad in this study) have a total of five diesel generators between
them. As far as we could determine, all five diesel generators can be
shared between either plant. Consequently, we gave Farley Unit 1 a popula-
tion of five diesel gener ators. St. Lucie and Trojan each have two diesel-
generator units. However, each diesel-generator unit is driven by tandem
diesels. So, in actuality, St. Lucie has four diesels and two generators

and Trojan has four diesels and two generators. However, for the purpose
of this report, these plants are given a diesel-generator population of two.

Failures

We extracted the number of failures used for estimating the LER rates
from the coded one-line LERs stored in the computer-based data file. Not
all coded one-line LERs were considered as failures for this study. Only
those one-liners categorized as Does Not Start or Does Not Continue to Run
events were considered to be failures.

LER Rate Estimations

We estimated diesel-generator. failure rates for all operating U.S. nuc-
lear power plants, with the exceptions discussed above (pp. 1-2). Our

method for estimating these rates is discussed in Appendix C. We grouped-

our estimations for each' failure mode, or combination of failure modes. as
follows:

.

13
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1. -An LER rate for each licensed operating plant

2.- An LER rate for each NSSS

I3. An LER rate for PWRs and BWRs

!

4. An overall LER rate based on aggregating the failure
data of each licensed operating plant. :

;

; All LER rates given in this report are either standby failure rates
,

calculated in units of failures per hour, demand failure rates calculated
f

in units of failures per demand, or operating failure rates calculated in
units of failures per hour. The analyst must decide, according to the
particular problem being analyzed, which rates are applicable when he uses
these LER rates in risk or reliability assessments. ~

,

in addition to our LER rate estimations, we also obtained associated
chi-square confidence bounds. These confidence bounds apply strictly only
when all the components canbined have exactly the same failure rate. When !

components have different failure rates--which is due to individual compo-
nent variations, different plant environments, and so forth--the confidence
bounds will tend to bound only the average of the failure rates combined,
and not individual component variations.

'

,

f

6

;
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'

SUMMARY OF RESULTS

|

We received from the NRC, 627 LERs identified as diesel-generator
events of the period, January 1, 1976 through December 31, 1978.- These
LERs were obtained by making two_ searches of the fRC LER file for diesel-
generator events. The first search yielded events that were coded.
ENGINES, INTERNAL COMBUSTION. This search resulted in 253 LERs. The

i

second search of the NRC LER file was based on the same period as the first
f

search, January 1,1976 through December 31, 1978, but a text search of the
LER narrative was made for the word " diesel," or any word in the narrative
that contained " diesel" as part of the word. This search netted an addi-
tional 374 LERs for our study. The second search did not include any LERs'

that were coded as ENGINES, INTERNAL COMBUSTION. These two searches

obtained a total of 627 LERs to be screened for diesel-generator failures. !

We believe these 627 LERs are all the LERs pertaining to diesel-generator
events that have been reported by the U.S. commercial nuclear power plants
during the period covered in this study.

|

These 627 LERS were then screened, and those that were not directly
'applicable to this analysis were excluded. Examples of inapplicable LERs

are those reported prior to a plant's initial criticality date, reports of
component failures other than the diesel-generator component (that is,
diesel-driven fire pumps, diesel-driven auxiliary feed pumps, etc.), and
reports received from atypical plants. For this report, we considered
six plants to be atypical. They were Fort St. Vrain (gas-cooled), Humboldt
Bay (BWR/1, only 63 MW), Lacrosse (NSSS is Allis-Chalmers), and Oconee 1,

2, and 3 (supplied with a standby source of electrical power from a hydro-
electric plant located onsite). Indian Point I was -also not considered
because it had been shut down and defueled for a significant time. .

After our screening of the 627 LERs, there were 408 LERs available for
,

analysis. We found LERs in our analysis that reported information descri-
bing more than one diesel-generator event. For example, at Salem 1, the 1A

~

and 18 diesel generators were reported as inoperable (LER Control No. 018799)-
because they failed to reach rated speed on start. In this situation, we

made two one-line descripti.on entries into the data base, Ol8799A and

15
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0187998, for the respective diesel-generator, lA and IB, failures. Such

multiple events resulted in an additional 17 one-line descriptions being
inserted into the data base.. Thus, after having analyzed the 408 LERs, we
had 425 one-line events available for coding. We then coded these into
one-line descriptions of the original LER and input them to the computer-
based data file for use in our data sumarizations. Appendix E is a com-
plete listing of the 425 diesel-generator-event one-liners contained a our
data file.

As stated earlier, not all of these'one-line descriptions pertained to
an actual hardware failure of the diesel-generator unit, but were events
that occurred outside the boundaries of the diesel-generator unit, as
defined by this report, and prevented the diesel-generator unit from
achieving its intended function to supply power to emergency buses. We
classified only 18% (53) of these one-line descriptions as comand faults
or recurring command faults. A significant number of the one-line LERs, *

30% (127), were neither failures nor comand f aults but rather technical
specification violations (for example, not completing a test of the diesel-
generator unit.on time) or events indicating that the diesel generator was

7

declared inoperable because preventive maintenance was to be performed on
the unit, or events indicating that the diesel-generator unit was found to
be in an inoperable state and no demand was placed on the diesel generator
(for example, a person tagged out the wrong starting air pilot valves for a
diesel generator at D. C. Cook Unit 1, LER Control No. 021634). One-line

Idescriptions of this type were cor.sidered nonfailures for this report.
These nonfailures were not used in any of the LER rate estimates, but we
will discuss them later because the diesel was placed in an inoperable
state by personnel error. Table 1 provides an accounting of the LERs anal-
yzed for this report.

All of the LER rate estimations and data sumaries include data for -
,
.

i the period January 1, 1976 through December 31, 1978. We chose the starting
|

| date of January 1, 1976 for several reasons: more plants began operating. '

| with standard technical specifications in 1976, studies were conducted of'

diesel generators prior to this time by other organizations, and better LER
reporting requirements were implemented during this time.

16
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TABLE 1. ACCOUNTING OF LERS ANALYZED

NRC~ ENGINE, INTERNAL COMBUSTION events 253

NRC events not coded as ENGINE, INTERNAL
COMBUSTION but containing the word " diesel" 374

Total LERs available for screening 627

Minus LERs not applicable -219

Total LERs available for analysis 408

Multiple events contained in a single LER 17

Total one-Line descriptions in data file 425
,

c

Minus one-line descriptions of nonfailures -127

'Total one-liners used for LER rate estimations 298

.

4

The closing date was chosen in order to cover three full years. To have ;

extended the period into 1979, we believe, would not have allowed us to
obtain all of the LERs submitted by the utilities in the additional 1979

period. We base this on the fact that facilities do not have to immediately;

fill out an LER for a particular event; there exists a " grace" period.
Also, when the LER is recie*;ed by the NRC, it takes some time to be filed.
F w these reasons, then, only data from January 1, 1976 through December 31,
1978 were used.

We included command faults in all of our LER failure rate estimations. !

We felt that since the LERs apply' to safety system degradation, the LER |,

rates should reflect this by including all events that degrade a diesel I

generator to a state where it no longer functions properly. All LER_ rates
stated in this report include command faults.

Failure Modes

Table 2 summarizes the 425 one-liners used in this report by mode and
year. -

. ,
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.

TABLE 2. SUMMARY OF DIESEL-GENERATOR EVENTS BY FAILURE MODE AND YEAR

Percent
Percent Percent Percent of

of of of 1976-1978
Failure Mode .. 1976 Total 1977 Total 1978 Total 1976-1978 Total

Does Not-Start 56 44 71 45 59 42 186 44

Does Not Continue 39 30 39 25 34 24 112 26
to Run-

co

Unavailable /Nonfailure' 33 26 47 30 47 34 127 30

Total 128 157 140 425

.

I

a
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Does Not Start

Appendix F lists all of the diesel-generator events that were classi-
fied as Does Not Start failures.

Remember that the failure mode, Does Not Start, encompasses diesel-

generator failures that resulted from the diesel failing to start (physi-
cally " rolling over"), failing to reach rated speed and voltage once a
start sequence was initiated, and failing to achieve expected loading (kW).

The Does Not Start events, 186 in all, accounted for 44% of the
425 one-liners used in this report. When strictly considering the
298 events used for estimating LER rates, this failure mode accounted for
62% of the events.

Of the 186 Does Not Start failures, four plants, Big Rock Point,
Dresden 2, Beaver Valley, and Joseph M. Farley 1, accounted for 32% (59) of'
these failures. The diesel generator at Big Rock Point was credited with
19 of these 59 failures. A majority of these 19 failures classified as
Does Not Start were the failure of the diesel generator to meet its required
starting time. These events, as recorded in our 1976-1978 data file,
started appearing on 8/5/76 and continued through 2/2/78. During this
period, 13 LERs were submitted by Big Rock Point relating to the failure of
the diesel generator to meet the required starting time. Causes for these
failures, as specified in the LERs, ranged from possible water jacket fail-
ure, to possible fuel system failure, possible governor control failure,
and possible voltage drop on the starting cables and unknown reasons. In
an attempt to correct this problem, the governor was replaced (2/19/76),
governor lube oil supply modified (1/10/77), and fuel control valve modified
(5/27/77). After all these modifications, the last LER (No. 020575), rela-
ting to the starting time not being met, reported the cause as unknown.

The Does Not Start failures (16) submitted by Dresden 2 resulted from
low air receiver pressure, overspeed trips, air-start motor mechanical

problems, etc. The low air receiver pressure prevented the diesel generator
from starting on two different occasions. One reason reported for this low

19
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air pressure was a loose wire at terminal 25AS, while the other occurrence
had a ruptured regul;ter diaphragm reported as the cause. The reported

causes for the various overspeed trips at Dresden 2 were possible out-of-
adjusbnent governor compensation (6/30/77), probable out-of-adjustment
governor conpensation (7/12/77 and 3/8/78), and governor setting found set
too high (5/22/78). The air-start motor events described problems such as
the air-start motor pinion gear jammed (3/22/77), pinion gear not engaged
(8/24/78), and finally, air-start motors engaging for only a few seconds as
compared with the normal 15-second air start (12/16/78).

.

Of the 13 Does Not Start failures reported by Beaver Valley, 9 failures
pertained to either the No. 1 or the No. 2 diesel generator output breaker
failing to close onto the emergency bus. The remaining failures resulted
from moisture in the starting air (5/20/76 and 4/29/77) and the generator
failing to flash (7/17/77 and 7/28/78). The generator failing to flash on
7/28/78 was not detected during a test but later, when an actual demand was

placed on the unit. The sequence of events that created the demand for the

diesel generator was a fault in the station main transformer, resulting in
a generator trip, turbine' trip, reactor trip, and safety injection, followed
in four minutes by a loss of offsite power.

The remaining plant, Joseph M. Farley 1, had 11 failures in the Does*

Not Start failure mode. Two failures indicate the diesel tripped on over-
speed, due to the main air-start valve failing to close completely (8/17/77

and 8/28/77). Corrosion products clogging air-start valves contributed to
two more failures at Joseph M. Farley 1 (3/2/78 and 3/8/78). Blown fuses

in the motor-operated potentiometer (M0P) and motor-operated transformer

(M0T) also resulted in two failures (8/27/78 and 9/5/78) at Joseph M. Farley 1.
The remaining five failures had the following reported causes: _ speed switch
failure due to wrong voltage rating (120 volt versus 130 volt), main air-
start valve pusher assembly missing, loose coupling, out-of-alignment auxi-
litry switches in the output breaker, and incorrect installation of a jumper
for Unit-1/ Unit 2 separation.

20
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Does Not Continue to Run

Appendix G lists the Does Not Continue to Run events.

We define the Does Not Continue to Run failure mode as any failure of
an operating diesel generator to supply power to the emergency bus, given
that the diesel generator had undergone a successful start (that is,
starting, coming up to rated speed and voltage in the required time,
closing of the output breaker to electrically connect the diesel generator
to the emergency bus, and assuming the expected load).

The 112 Does Not Continue to Run events comprised 26% of the 425 one-
liners in our data file. Compared to all of the events that were classi-
fied as failures (298 total failures), the Does Not Continue to Run events
accounted for 38% of the failure events.

Millstone Unit 2 accounted for 14% (16) of the 112 Does Not Continue
to Run failures. Five failures described by this failure mode at Millstone
Unit 2 indicated that the 12U diesel generator was shut down because a
low-flow, cooling water alarm sounded due to excessive mussel fouling of
the diesel-generator heat exchanger (9/22/76, 8/17/77, 9/20/77, 5/8/78, and
12/5/78). The causes of the remaining Does Not Continue to Run failures at
Millstone Unit 2 rangec' from dirty fuel oil filters, to carbon in the crank-

)
case vent, lack of lubrication, dried leather washers, failed bearings, i

leakage of lube / fuel oil, and dry starts of the diesel generator. !

Unavailable /Nonfailure

Appendix H lists the diesel-generator events in oar data file that
were classified as Unavailable /Nonfailure.

The failure mode, Unavailable /Nonfailure, is defined as the mode for

those events where the diesel generator was in an inoperable state, given
that no demand (test or actual) was placed on the diesel generator to detect
this state. Had a test or actual demand been experienced by the diesel !

generator while in this state, an appropriate failure mode, Does Not Start, |
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4

or Does Not Continue to Run, would have been assigned to this event mode.
' But, since no denand was made, no diesel-generator failure could be assumed.

Also, the Unavailable /Nonfailure fa'11ure mode classifies LERs that indicate
surveillance tests that were not performed, and diesel-generator design !

deficiencies. Even though the Unavailable /Nonfailure events are not con-
sidered as failures in the estimation process, we feel that they are impor-
tant, since problems with the diesel generator existed and are described in

! these events.
1

We classified 30% (127) of the 425 diesel-generator one-liners as
Unavailable /Nonfailure. Among the 47 plants that reported LERs classified
under this failure mode, no plant dominated the 127 one-liners. At Surry 1,
three LERS reported the discovery of flooded cylinders in the No. 1 diesel

| generator (No. 1 cylinder on 5/8/76, No. 19 cylinder on 7/2/76, and No. 7
^ cylinder on 7/23/76). D. C. Cook Unit 2 subnitted an LER (6/15/78) which

stated that, due to human error, both diesel generators were placed in a
condition of not being capable of auto starting (an operator tagged out the>

wrong starting air pilot valves, when he was supposed to have tagged out

! the pilot valves for the diesel generators serving Unit 1). At Browns
Ferry Unit 1, the IC diesel-generator field breaker tripped, rendering the
diesel generator inoperable. The field breaker tripped due to overheating
caused by an inoperable fan. These are only some of the many events that
are classified by the Unavailable /Nonfailure failure mode.

4

Table 3 sunnarizes the Unavailable /Nonfa11ure events by' failure,

.nechanism. Human error (personnel operation, personnel maintenance, and
! personnel testing) was the major mechanism for these events. Thirty-two

percent (41 events) were attributed to hunan error. When design error,
fabrication / construction / quality control, and. procedural discrepancy are

,

added to human error, these failure mechanisms' accounted for 51% (65) of
the 127 events classified by this failure mode. |

i

"
,

J
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TABLE 3. SUMMARY OF THE UNAVAILABLE /N0NFAILURE DIESEL-GENERATOR
EVENTS BY FAILURE MECHANISM AND YEAR

Percent
of

Failure Mechanism 1976 1977 1978 Total Total

Personnel Operation 3 7 5 15 12

Personnel Maintenance 6 1 5 12 9

Personnel Testing 3 4 7 14 11

Design Errors 1 3 8 12 9

Fabrication / Construction / 1 2 3 2--

Quality Control

Procedural Discrepancy 5 1 3 9 7,

Corrosion / Erosion 1 1 2 2--
.

Foreign Material Contamination 1 3 1 5 4

Mechanical / Electrical Control '4 7 8 19 15

l
'

Hi/ Low Ambient Temperature 3 3 3 9 7

Lube / Fuel / Water / Air Leakage 5 9 5 19 15,

Vibration 5 5 4-- --

Out of Adjustment / Calibration 1 2 3 2--

Total 33 47 47 127
,

i

^

Failure Mechanisms

Table 4'sunnarizes the diesel-generator failure mechansims by failure
mode and time.

!

In general, the failure mechanisms given in Table 4 are ~self-explantory.
However, we will discuss the failure mechanisms Unknown, Human Error,
Procedural Discrepancy, and Foreign Material Contamination in more detail.

,

|
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TABLE 4. SUMMARY OF DIESEL-GENERATOR FAILURES BY
FAILURE MECHANISM, FAILURE MODE, AND YEAR

.

Failure Modes

Does Not Start Does Not Continue to Run Percent
of

Failure Mechanism 1976 1977 1978 1976-1978 1976 1977 1978 1976-1978 Total Total

Unknown 14 17 12 43 3 2 4 9 52 17

2 2 9 3Personnel Operation 2 4 1 7 -- --

Personnel Maintenance 5 1 5 11 5 5 1 11 22 7

2 1
gg . 'Personne1~ Testing 2 2 -- -- -- --

-- --
-

'

Design Error 2 8 1 l1 4 3 7 18 6--

2 1. 3 5 21 2Fabrication / Construction / 1 ----

*Quality Control

' Procedural Discrepancy- 3 2 3 8 1 3 4 12 4--

1 1 3 5 5 2Defective Fuel Injector (s) -- -- -- --

Corrosion / Erosion - 1 1 -- 2 1 1 3 1-- --

Foreign Material Contamination 6 9 7 22 10 4 4 18 40 13

: Mechanical / Electrical Control- 15 18 23 56 6- 7 12 25 81 27
p

.
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TABLE 4. (continued)

Failure Modes

Does Not Start Does Not Continue to Run Percent
of ;

Failure Mechanism 1976 1977 1978 1976-1978 1976 1977 1978 1976-1978 Total Total '

,

Hi/ Low Ambient ~ Temperature -- -- 2 2
|

-- -- 1 1 3 1

Lube / Fuel / Water / Air Leakage 1 4 5 5 2 3 10 15 5--

Vibration 2 4 2 8 3 6 1 10 18 6n,
m

Out of Adjustment / Calibration 2 3 2 7 4 2 6 13 4--

Total 56 71 59 185 39 39 34 112 298

|
.

.

|

I
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Appendix I contains a sorted listing of the diesel-generator failures
by failure mechanism.

|

Unknown
|

The failure mechanism _.;xnown, accounted for 17% (52) of the 298

diesel-generator failures. Of '.hese 52 failures, 83% (43) were reported
with the diesel-generatar failure mode Does Not Start, and 60% (31) were :

:

classified as recurn ; failures.

t

Human Error

We define human error as any failure resulting from personnel opera-
tion, personnel maintenance, or personnel testing. Human error accounted |

for 11% of the 298 failures. When classifying the failures caused by humah j

error, either as an act of comission or omission, there was approximately a
50% split for each act. Looking:at a yearly summary of the diesel-generator
failures (14 in 1976, 10 in 1977, and 9 in 1978), it appears that the number '

of LERs indicating human error as the cause of failure, ar 9 declining. It
;

is not known whether this gradual reduction is the result of better admini-
i strative practices, better training / maintenance programs, or some other ,

function (such as recording anomalies in LERs).
!

Procedural Discrepancy

Even though Table 4 indicates that a small percentage of the diesel- i

generator failures were attributed to procedural discrepancies, we feel
that it is important to cite several incidents where inadequate procedures
resulted in failures of the diesel generator. The first incident occurred
at Millstone 2 on 12/18/76 (LER No. 016755). During a-surveillance test on
the 130 diesel generator, the bearing-cap capscrews in the No. 3 upper
piston connecting rod, sheared. This resulted in ejection of the rod
through the upper crankcase cover. The cause description for this failure-
stated that "the diesel generator probably failed from a series of unlubri--

-

cated or dry starts. Emergency starting of the diesels under-non-emergency

conditions have been eliminated."- The second incident occurred'on 9/20/77

26
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at Kewaunee (LER No. 019171). The LER stated, "While conducting a monthly
test run of diesel generator 1A, smoke and a lazy orange flame was observed
coming from the turbocharger." The cause description for this event stated
that the fire was caused by carbon buildup in the exhaust path through the ;

'

turbocharger, which was the result of intermittent, short-duration operation
of the diesel generator. The diesel generator was eventually run at high
load for four hours, at the advice of the manufacturer, to reduce the
exhaust residue buildup. As pointed out by Boner and Hanners,10 exces-
sively long periods of no-load and light-load operation tend to be practiced
in nearly all plants. The diesel manufacturers oppose this practice, and
in the industry it is considered bad practice.

Foreign Material Contamination

Based on the 298 failures, a summary of this mechanism by failure mode
indicates that it was the third most numerous mechanism (13%) contributing
to Does Not Start failures, and the second largest mechanism contributing
to the Does Not Continue to Run failures. A ma,jority of the Does Not Start
failures (25%) were attributed to corrosion deposits in the starting air
system. The Does Not Continue to Run failures that were attributed to this
failure mechanism referred to sludge, scale, or mussel fouling as the speci-
fic cause for the diesel failure. Thirty percent of the Foriegn Material
Contamination failures occurred in the diesel-generator cooling system.

Subsystem

Appendix J provides a sorted list of the diesel-generator failures by
subsystem; Table 5 summarizes those subsystem events by failure mode. Fuel

oil, starting, and governor systems comprised 44% of the 298 diesel genera-
tor failures. Over half of the diesel-generator failures, attributed to
the governor, 28 of 52, were coded as recurring events. Table 6 summarizes
the subsystem events by failure mechanism.

.
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|

TABLE 5. SUMMARY OF DIESEL-GENERATOR FAILURES BY-
O- SUBSYSTEM, FAILURE MODE, AND YEAR

'V' Failure Modes

Does Not Start Does Not Continue to Run Percent
of

Subsystem 1976 1977 1978 1976-1978 1976 1977 1978 1976-1978 Total Total

Fuel Oil 5 9 6 20 9- 1 6 16 36 12

Lube 011- 1 4 4 9 5 2 2 9 18 5

Starting 15 12 12 39 -- 4 1 5 44 15
~

Cooling 3 6 -- 9 4 8 6 18 27 9

. Scavenging. Air -- -- -- -- -- 5 1 8 8 3

5 Engine F,rame/ Internals 3 -- 4 7 4 5 2 11 18 6

Governor 10 10 13 33 8 7 4 19 52 17

-- -- -- -- 3 -- -- 3 3 1Exhaust

Shutdown 2 6 8 3 3 11 4-- -- --

- Output Breaker 5 9 8 22 -- 1 2 3 25 8
~

Exciter /Vo1tage Regulator 3 7 5 15 2 2 6 10 25 8

Generator 2 1 3 1 1 -- 2 5 2 ,
--

Other/ Unknown 9 6; 6- 21 2 5 26 9
'

--,

Total 56 71 59 186 39 39 34 112 298



i

|
t

)I

TABLE 6. SUMMARY OF DILSEL-GENER/)

Fuel Lube Scavenging Eng
Failure Mechanism 011 Oil Starting Cooling Air Frame /l

Unknown 5 7 2 2--

Personnel Operation 1 -- -- 1 --

Personnel Maintenance 3 4 2 3 --

Personnel Testing -- -- -- -- -- -

Design Error 2 2 3-- --

Fabrication / Construction / 1
-- -- -- --

Quality Control

Procedural Discrepancy 2 -- -- -- 2

Defective Fuel Injector (s) b -- -- -- -- c

Corrosion / Erosion 1-- -- -- -- c

Foreign Material Contamination 6 1 10 12 --

Mechanical / Electrical Control 5 5 18 1 -- c

Hi/ Low Ambient Temperature -- -- -- -- --- -

Lube / Fuel / Water / Air Leakage 4 5 1 3
~

-- -4

Vibration 3 3 1--
--

lOut of Adjustment / Calibration 1 2 4
-{

--
--

|Total 36 18 44 27 8 11

h |
'

i
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d

e

TOR FAILURES BY SUBSYSTEM AND FAILURE. MECHANISM a

i
Subsystem '

Cnn- Output Exciter / Voltage
nternals Governor Exhaust Shutdown Breaker Regulator Generator Other/ Unknown Total ;

,

2 8 1 5 2 18 52-- --

,
,

1 1 1 3 1 9-- -- --
,

2 5 2 1 22-- -- -- --

1 -- -- 1 2- -- -- --

L 1 2 7 18-- -- -- --

2 1 1 -5-- -- -- -- --

2 1 2 1 1 1 12-- --

5- -- -- -- -- -- -- --

1 1 3- -- -- -- -- --

5 4 1 1 40-- -- -- --

24 2 9 16 1. -- 81- --

-~ 3 3- -- -- -- -- --

1 1 15-- -- -- -- --

1 3 2 1 1 1 18--- --

'3 1 132 -- -- -- --

1 52 3 11 25 25 -5. 26 .298
4

h

-.

4

|
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Types of Event |

I

Appendix K provides a sorted list of the diesel-generator events by i

event type, that is, common cause, re' curring, recurring common cause, com-
'mand f aults, and recurring comand f aults. All other diesel-generator

< events were considered to be random. Table 7 is a sumary of the diesel- |

generator events by type of event and f ailure mode. Table 8 is a sumary !

of diesel events by type of event and failure mechanism.

|
Comon Cause and Recurring Common Cause |

Diesel-generator events coded as common cause and recurring common

cause, accounted for 16% of the 298 events that were considered as f ailures
for this report. Some of the reasons for the common cause events were
winter weathsr, corrosion products clogging air start valves (Foreign
Material Contamination), lack of lubrication resulting in binding fuel
racks, a rag found in an oil strainer (Personnel Maintenance), water
grounding out a cooling-water motor, and leaks in the air-line supply to a
master shutdown valve. i

!
Recurring Common Cause events were the result of such things as dirty

,

fuel oil, dirty filters, carbon in crankcase vents (Foreign Material Con--
Itamination), lack of lubrication, dried leather washers in booster servo-

motors, mussel fouling of diesel generator cooling heat exhangers (Foreign j

Material Contamination), dirty relay contacts (Design Error), and failure !

of a main air-start valve to fully shut. Of the 26 events classified as I
recurring common cause, 15 occurred at Millstone Unit 2. And all but two |

of these f ailures referred to the 120 diesel generator at Millstone 2. )
Beaver Valley 1 reported dirty relay contact failures, which we classified )
as a design error, since a request for a design change for sealed relays j
was indicated by Beaver Valley in the LERs submitted. Joseph M. Farley

;

Unit 1 reported that f ailure of the main air-start valve to shut fully, ]
caused the diesel generator to trip on overspeed. Air leaking through the . |

|partially-open valve maintained the mechanical booster in the high-rack |

position, which overrode the governor and caused an overspeed trip of the I

diesel generator. This occured four times at Joseph M. Farley 1. |

30
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TABLE 7. SUMHARY OF DIESEL-GENERATOR FAILURES BY
TYPE OF EVENT AND FAILURE MODE

9

Does Not
Does Not Start Continue to Run Total

Type of Event Failures Percent Failures Percent Failures Percent

Common Cause 11 6 11 10 22 7

Recurring 69 37 25 22 94 32

Connand Fault 30 16 13 12 43 14

Recurring Common Cause 9 5 17 15 26 9

Recurring Connand Fault 3 2 7 6 10 3

Other (i.e., Random) 64 34 39 35 103 35

Total 186 112 298

.
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.|

TABLE 8. SUMMARY OF DIESEL-GENERATOR FAILURES BY
TYPE OF EVENT AND FAILURE MECHANISM

Recurring Recurring Percent
Random Common Common Command Command of

Failure Mechanism Failure Cause Cause Recurring Faults Faults Total Total

Unknown 21 29 2 52 17-- -- --

- Personnel Op'eration 1 -- --

'

1 7 9 3--

.

Personnel Mainenance 5 3 -- 11 3 22 7--

Personnel Testing 1 1 -- 2 1--- -- --

- Design Error 2 6 2 7 1 18 6--

Fabrication / Construction / 4 1 -- -- -- 5 2--

Quality Control
Procedural Discrepancy 4 1 7 -- 12 4-- --

N$ Defective Fuel Injector (s) 3
'

2 5 2-- -- -- --

Corrosion / Erosion 3' 3 1-- -- -- -- --

Foreign Material Contamination 11 10 6 13 40 13-- --

Mechanical / Electrical Control' 36 7 2 31 5 81 27--

Hi/ Low' Ambient' Temperature -- -- 2 1 3' 1-- --

Lube / Fuel / Water / Air Leakage- 6 2 3 4- -- -- 15 5

Vibration 7 1 2 6 2 18 6--

Out of Adjustment / Calibration -- -- -- -- 6 7 13 4

Total 103 26 22 94 43 10 298
.

a
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In the Unavailable /Nonfailure listing of Appendix H, you will also
find diesel-generator events classified as comon cause. At Peach Bottom 3

,

(LER No. 018059), an air leak caused the starting air banks to depressurize,

| making three of the four diesel generators inoperable. Further compounding

| this situation, the depressurization finally resulted in overloading of the .

'

start air compressors. This caused a thermal overload trip of the air

compressors, which prevented the air banks from being repressurized to
their normal operating pressure.

i

lRtcurring i

;

I
Recurring diesel-generator failures accounted for 44% of the 298 fail- |

ures (32% for recurring, 9% for recurring comon cause, and 3% for recur- ,

lring command faults). A sequence of recurring events, other than those at
Big Rock Point, which we discussed in our Does Not Start, failure mode
section, occurred at Surry 1. This sequence of events started on 4/16/76
and ended 7/23/76, three and one-half months later. The first LER

(No. 014869) stated that the engine was started with No. 17 piston cylinder
flooded with water. The cause description on the LER stated, " Personnel
Error: Engine had a crack in No. 17 cylinder head which extended between
two exhaust valve seats and into the water jacket. This area of high heat
stress probably [our emphasis] caused the crack." Nowhere in the LER was
there any indication that the operator was at fault. On 5/8/76, the next
LER (No. 014840) reports, "While preparing to start No. 1 DG, water was
observed coming out of the air box drain. The cause was a crack in No. I
cylinder head which extended from the exhaust valve seat to the injector
well and through to the water jacket." The next occurrence (LER No. 015521),
on 7/2/76, stated that No. 9 cylinder heart had a crack. nn 7/23/7s (La
No. 015523), No. 7 cylinder head had a crack in it. For all of these
events, no cause was listed except the " probable high heat stress area."
In an investigation into the " root" causes for diesel generator failures,
Boner and Hanners learned that a water temperature control switch mounted

on the engine skid assembly failed. Vibration caused the switch to fail,
which, in turn, caused the radiator shutters to fall closed, resulting in
overheating of the engine.

33
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Command Faults and Recurring Command Faults
|

|
Again, comand f aults are events that did not result in an actual

physical failure of the diesel-generator unit, but, due to inputs,.or the
'

lack of inputs, from other components external to the unit, the diesel
generator failed to function as expected. Cemmand faults and recurring

comand f aults accounted for 18% (53) of the 298 failures. Human error

accounted for 42% (22) of the command fault and recurring command fault
classification. Examples of comand f aults due to human error were as

'

follows: incorrect valve lineups, failure to reset trips, improper voltage,

settings prior to parallel'ng, airbound cooling systems (not vented), and
improper adjustment of the governor and various electrical components (for
example, pressure switches, and overspeed relays).

Failure Classification

Table 9 is a sumary of the failures by failure classification and
failure mode. Appendix L is a sorted list of the diesel-generator failures
by the three failure classifications: Demand, Time, and Unknown.

TABLE 9. SUMMARY OF DIESEL-GENERATOR FAILURES BY
FAILURE CLASSIFICATION AND FAILURE MODE

Does Not
Does Not Start Continue to Run Total

Failure
Classification Failures Percent Failures Percent Failures Percent

Demand 95 51 43 38 138 46
'

Time 53 28 62 55 115 39

Unknown 38 20 7 6 45 15
,

Total 186 112 298

As mentioned, we attempted to classify all diesel-generator' failures
as either " time related" or " demand related"; that is, we asked if the-

( failure was related to exposure time (age) or to the frequency of demand.
~

|
,
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As the stand-by time or running time increases, the chance of a time-related

failure increases. The chance for a demand-related failure increases as
the demands on the component increase, not directly as time increases.
Failures due to human errors that occurred during testing or maintenance of
the diesel generator were considered to be demand related, since the proba-
bility of this kind of failure increases as the frequency of test or main-
tenance acts increases, and not directly as time increases.

Due to the limited information contained in the LER, our classification '

method is highly subjective. Therefore, care should be exercised in drawing
conclusions from these data.

Repair Time !

l

Table 10 is a sumary of diesel-generator failures by failure mode and
repair times. Appendix M is a listing of diesel-generator failures sorted
by the repair-time intervals.

We created this classification to provide information for risk
modeling. That is, given an accident that requires the diesel generators
to supply power to the emergency buses, and the diesel generator (s) fails
to function as expected, how long would the emergency buses be without

power before a diesel generator would become available (be repaired) to
supply power to these buses? Again, we note that this classification is
mostly determined subjectively and is based on our experience with diesel
generators. However, there were LERs that stated exactly how long it took
to repair the diesel generator. But the number of these LERs is small,
epproximately 19% of the 425 one-liners, compared to the number of LERs
that did not state how long the repair took.

To provide additional insight into tne repair-time classifications,-
we provide various sumaries. Table 11 sumarizes the diesel-generator
failures by subsystem and repair times. Table 12 sumarizes the diesel-
generator failures by failure mechanism and repair times, i

i-
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i

TABLE 10. SUMMARY OF DIESEL-GENERATOR FAILURES BY
' REPAIR TIME, FAILURE MODE, AND YEAR

Does 1ot
Does Not Start Percent Continue to Run Percent' Percent

Total of Total of Grand Grand
Repair Times 1976 1977 1978 1976-1978 Total 1976 1977 1978 1976-1978 Total Total Total

0 to 1 14 19 18 51 27 7 4 7 18 16 69 23
Hour -

1 to 4 13- 21 11 45 24 7 14 10 31 28 76 26
Hours

4 to 8 9 13 18 40 22 11 7 9 27 24 67 22
Hours

,
cn

8 to 24 7 2 5- 14 8 9 5 2 16 14 30 10
Hours

Greater Than 3 4 6 13 7 4 9 6 19 17 32 11
,

24 Hours
'

_ Unknown /Not 10 12 1 23 12 1 1 1 24 8-- --

Applicable

Total 56 71 59 186 39 39 34 112 298

.
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'

TABLE 11. SUMMARY OF DIESEL-GENERATOR FAILURES BY
SUBSYSTEM AND REPAIR TIME

Repair Time

Greater Unknown /
0 to 1 1 to 4 4 to 8 8 to 24 Than Not

Subsystem Hour Hours Hours Hours 24 Hours Applicable Total

Fuel 011 13 7 6 5 1 4 36

Lube 01l 4 7 4 2 1 -- 18

Starting 5 16 12 7 1 3 44

Cooling 3 9 3 4 8 -- 27--

Scavenging Air -- 1 7 8-- -- --

Engine' Frame / Internals 3 5 1 1 8 -- 18
E . Governor 12 14 19 -- 1 6 52

Exhaust 3 3-- -- -- -- --

Shutdown 3 4 3 1 11-- --

Output Breaker 8 6 6 2 2 1 25

Exciter / Voltage Regulator 7 3 10 3 2 -- 25

Generator 1 2 1 -- -- 1 5

Other/ Unknown 10 2 2 2 1 9 26

Total 69 75 67 30
'

32 24 298

|
1

,
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TABLE 12. SUMMARY OF DIESEL-GENERATOR FAILURES BY
FAILURE MECHANISM AND REPAIR TIME

Repair Time

Greater Unknown /'
0 to 1 1 to 4 4 to 8 8 to 24 Than Not

Failure Mechanisms Hour Hours Hours Hours 24 Hours Applicable Total

Unknown- 21 2 5 3 3 18 52

Personnel Operation 6 1 1 1 -- 9--

Personnel Maintenance 7 8 3 3 1 22--

Personnel Testing -- -- 1 -- -- 1 2

Design Error 1 7 3 5 2 18--

Fabrication / Construction / -- 1 1 1 2 5--

Quality Control
Procedural Discrepancy 7 2 3 '12-- -- --

Defective Fuel Inject 6r(s) 1 4 -- -- -- 5--

Corrosion / Erosion 1 2-- -- -- -- 3

Foreign Material Contamination 6 11 9 6 8 40--

Mechanical / Electrical Control 16 21 33 5 4 2 81

Hi/ Low Ambient Temperature 1 1 1 3-- -- --

Lube / Fuel / Water / Air Leakage 2 4 1 6 1 1 15

Vibration 2 12 3 1 18-- --

Out' of Adjustment / Calibration 5 5 1 2 13-- --

Total 69 76 67 30 32 24 298

.
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Method of Discovery

.This is a classification of the diesel-generator events by the activity
taking place when the failure was detected. Note that the. diesel generator

'

could have been in a failed state prior to this activity. Table 13 surmar-
Izes the diesel-generator failures by failure mode and Method of Discovery.
As Table 13 indicates, 83% of~the diesel-generator failures were detected
by testing,

i

.<

4

i
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TABLE 13. SUMARY OF DIESEL-GENERATOR FAILURES BY
. METHOD OF DISCOVERY AND FAILURE MODE

'

Does Not
Does'Not Start Continue to Run Total-

Method of Discovery Failures Percent Failures Percent Failures Percent

During Maintenance 5 3 2 2 7 2
~

During Normal' Operation 25 13 16 14 41 14.

~$- During Testing 154 83 94 84 248 83
,

Unknown 2 1 0 -- 2 1

Total 186 112 298

,

%
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Manufacturer /kW Rating

We also provide data sunnaries of f ailures by manuf acturer/kW rating.
The data are provided so that further analyses of the failures c3n be done
to determine if there exists a correlation between the manuf acturer/kW
rating and the diesel-generator failures. Note that the manufacturers
listed are those that manuf acture or package the diesel. The generator is
usually built by another manufacturer. Note also that though these are the
manuf acturers of the diesel, they do not necessarily package the complete
diesel-generator unit.

Appendix N is a list of the diesel-generator' failures sorted by
manuf actuer/kW rating. Table 14 sunnarizes the diesel-generator f ailures
by failure mode, year, and manufacturer /kW rating. Table 15 is a yearly
sunnarization of the diesel-generator population by manuf acturer/kW
rating. Table 16 is a summarization of the diesel-generator failures by-
manuf acturer/kW rating and f ailure mechanism. Table 17 sunnarizes the
diesel-generator failures by manufacturer /kW rating and subsystem.
Table 18 summarizes the diesel generator f ailures by repair time and
manufacturer /kW rating. And Table 19 provides a summary of all the f ailure

'

data (demands, operating hours, plant, etc.) by manuf acturer/kW rating and
subsystem.

i

!

,
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TABLE 14. SUMMARY OF DIESEL-GENERATOR FAILURES BY MANUI

i
} Does Not

Does Not Start Percent Continue to Rt
of,

Manuf acturer/kW Rating 1976 1977 1978 Total Total 1976 1977

Alco
1750 to 1950 1 1 1 3-- -- --

2 2 1 2 22500 to 2850 -- --

Caterpillar

200 to 400 11 7 1 19 10 2 --

Cooper-Bessemer j
4000 to 4418 2 5 7 4 3 4 |--

De Laval )
500 to 1000 2 2 1-- -- -- --

Fairbanks Morse
2500 to 2850 15 10 8 33 18 18 15
3000 to 3500 '2 9 9 20 11 2 3
4000 to 4418 3 5 8 4 -- 2--

Gtneral Motors
200 to 400 1 1 1 2-- -- --

500 to 1000 5 5 3 -- ---- --

2500 to 2850 20 31 19 70 38 6 6
3000 to 3500 2 4 1 7 4 1 2
4000 to 4418 1 1 1 1-- -- --

N*rdberg Manuf acturing
3000 to 3500 3 3 1 7 4 2 2

W;rthington y
3000 to 3500 1 2 3 2 -- ----

Total 56 71 59 186 39 39

)
)
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'ACTURER/kW RATING, FAILURE MODE, AND YEAR
r

Percent Percent
''

in Percent of of
of Grand Grand Total

1978 Total Total Total Population Total Population

3 3 4 8 1 6--

1 5 4 7 7 2 5

1 3 3 22 1 7 1

5 12 11 19 7 6 5

|

! 2 2 1 2-- -- --

7 40 36 73 21 24 16

4 9 8 29 16 10 13

2 2 10 3 3 2--

2 2 3 3 1 2--

5 1 2 1-- -- --

,

12 24 21 94 43 32 34<

3 3 10 6 3 5
| --

1 1 2 2 1 2--

1 5 4 12 4 4 3'

| 3 3 3 6 4 2 3

!

; 34 112 9.98 128

i

L
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TABLE 15. SUMMARY Cf DIESEL-GENERATOR POPULATIONS BY
MANUFACTURER /kW RATING AND YEAR

_

Diesel Generator Population

Percent
of

Manuf acturer/kW Rating 1976 1977 1978 Total

Alco
1750 to 1950 8 8 8 6
2500 to_2850 7 7 7 5

Caterpillar

200 to 400 1 1 1 1

i

Cooper-Bessemer

4000 to 4418 7 7 7 5 !
i

De Laval ;

500 to 1000 2 2 2 2

Fairbanks Morse
2500 to 2850 13 15 21 16 i

3000 to 3500 12 14 16 13 -

3 3 2 |4000 to 4418 --

:

General Motors
'

200 to 400 3 3 3 2
500 to 1000 1 1 1 1

2500 to 2850 41 43 43 34 I

3000.to 3500 6 6 6 5 j
4000 to 4418 2 2 2 2

Nordberg Manuf acturing
3000 to 3500 4 4 ;4 3 |

IWorthington
3000 to 3500 2 2 4 3

Total 109 118 128 |

.

!

43
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NUFACTURER/kW RATING AND FAILURE MECHANISM

D
% t 8- e

58 8 5 5 E 8 E 8

h5 k% b E h5 5 5 ob c5 i

Nu eex o <a m - m -e uu
E E8 E T' TE%E 'E" ~ *

Emc o
% sa m . o .o - o en eom u s.

an e u - e a oe vamguou
88 88 DE S' S t% % e bt be
u. o zwu zr < :: ou r o n. r a. o

-- 2 4 8 1 6-- .-- -- --

-- -- 1 7- 7 2 5-- 2 --

2 3 1 22 1 7 1-- -- --

1 7 1 3 1 19 7 6 5--

t

2 2 1 2 j1 -- -- -- ----

i

I

;

5 4 4 73 21 24 16 ;14 12 --

7 5 1 4 1 29 16 10 13--

1 8 10 3 3 2j
-- -- -- --

'

,

i

3 3 1 22 1 -- -- -- --

-- -- -- 5 1 2 13 2--
,

9 29 1 5 5- 7 94 43 32 34
: 3 2 -- 1 10 6 3 5 <-- --

2 2 1 21-- -- -- -- --

t

|

1 2 -- 1 12 4 4 3-- --
,

3 1 6 4 2 3-- -- -- --

i

.40 81 3 15 18 -13 -298- 128
l

;

I~ f
,

'

ey..

.- .)



_
_ - - _ -,

TABLE 17. SUMMARY OF DIESEL-GENERATOR FAILUI

$

i
Engine

Manufacturer / Fuel tube Scavenging Frame /
kW Rating 011 011 Starting Cooling Air Internals Governor Exhaust SJ

Alco
1750 to 1950 -- -- -- -- -- -- 2 --

2500 to 2850 2 -- -- 1 1 -- -- 2

Caterpill ar
200 to 400 4 -- 4 5 -- -- 6 --

Cooper-
Bessemer

4000 to 4418 2 2 2 -- -- 1 3 --

De Laval
500 to 1000 2 -- -- -- -- -- -- --

Fairbanks
Morse

2500 to 2850 7 5 4 14 8 11 1--

3000 to 3500 3 4 1 3 -- 7 6 --

4000 to 4418 6 -- -- -- 3-- --
--

General
Motors

200 to 400 -- -- 1 2 -- -- -- --

500 to 1000 1 1 1 -- -- -- -- --

2500 to 2850 8 4 21 2 5 2 15 --

3000 to 3500 2 2 -- 2-- -- --
--

4000 to 4418 1
-- -- -- -- -- -- --

Nordberg
Manufacturing

3000 to 3500 3 2 2 -- -- -- 2 --

Worthington
3000 to 3500 2 -- 2 1-- -- -- --

__

Total 36 18 '44 27 8 18 52 3

$

(

,

h
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lES BY MANUFACTURER /kW RATING AND SUBSYSTEM

>Subsystem

Percent
Exci ter ' of PercentOutput Voltagt Other/ Total DG Total of DGiutdown Breaker Regulator Generator Unknown Failures Population Failures Population

-- 1 1 4 8 1 6
-- --

-- -- 1 7 7 2 5-- --

-- 1 -- -- 2 22 1 7 1

2 1 4 -- 2 19 7 6 5

-- -- -- -- -- 2 2 1 2

1 4 5 1 12 73 21 24 16
2 1 -- 1 1 29 16 10 13

1 -- -- -- 10 3 3 2
--

-- -- -- -- -- 3 3 1 2
2 5 1 2 1

-- -- -- --

5 13 12 2 5 94 43 32 34
1 1 1 -- 1 10 6 3 5

-- -- -- -- 1 2 2 1 2

2 1 12 4 4 3
--

-- --

1 6 4 2 3
-- --

-- --

11 25 25 5 26 298 128
.,

a
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TABLE 18. SUMMARY OF DIESEL-GENERATOR FAILURES BY MANUFACTURER /kW RATING AND REPAIR TIMt

Greater Unknown / Percent Perccit
Manufacturer / 0 to 1 1 to 4 4 to 8 8 to 24 Than Not . of of.

kW Rating Hour Hours Hours Hours 24 Hours Applicable Total Population Total Population
,

Alco
4 8 1 61750 to 1950 1 1 2 -- -- --

3 1 2 1 -- 7 7 2 52500 to 2850 --

Caterpillar

200 to 400 1 4 3 -- 2 12 22 1 7 1

4 Cooper-
Bessemer

4000 to 4418 3 6 4 3 2 1 19 7 6 5

De Laval
-- -- -- -- -- 2 2 1 2500 to 1000 2

Fairbanks
,

Morse

2500 to 2850 21 13 17 6 12 4 73 21 24 16,

3000 to 3500 10 9 8 -- 1 1 29 16 10 13

1 4 3 -- 2 10 3 3 24000 to 4418 --

~
. . . - . . - - . . - . .. -. - -. - . .-.
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TABLE 18. (continued)
,

Greater Unknown / Percent Percent
Manufacturer 0 to 1 .1 to 4 4 to 8 8 to 24 Than Not of of

kW Rating . Hour Hours Hours Hours 24 Hours Applicable Total Population Total Population

General
Motors

200 to 400 1 2 3 3 1 2-- -- - --

500 to 1000 1 -- -- 1 3 -- 5 1 2 1

2500 to 2850 22 28 24 8 9 3 94 43 32 34
3000 to 3500 5 2 1 -- 2 -- 10 6 3 5
4000 to 4418 1 1 2 2 1 2-- -- -- --

s,
"

Nordberg
Manuf acturing

3000 to 3500 1 4 2 5 -- -- 12 4 4 3

Worthington
3000 to 3500 2 3 1 6 4 2 3-- -- --

Total 69 76 67 30 32 24 298 128
_

e

I

s
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TABLE 19. SUMulY OF FAILURE DATA BY

Minimum Number -

Minimum Number of - !

of Demands Operating Hours Standby

{ Diesel Generator per Component per Component Hours -Fuel Lube
Manufacturer - Plant Generator per 011 Oil (and Plant Name . Code kW Rating Population Weekly Monthly Weekly Monthly Component. System System

Alco
indian Point 2; IP2 1750 3 156 36 156 36 26280

Indian Point 3 IP3 1750 3 142 33 142 33 23925 -- --

Robert E. G1nna RG1 1950 2 156 36 156 36 26280 -- --

Palisades PA1 2500 2 156 36 156 36 26280 g
Ptigrim 1 P11 2600 2 156 36 156 36 26280 -- --

Salem 1- SA1 2600 3 107 25 107 25 17976 2A --

(Subtotal) (15) (873) , ~(202) (873) (202) (147021) (2A) --

|
Caterpillar

|

Btg Rock Point BP1 200 1 156 36 156 36 26280 4A --

Cooper-Bessemer

Cooper Station C01 4000 2 156 36 156 36 26280 IB --

lZion 1 ZIl 4000 b 156 36 156 36 26280 18 1AS s

Zion 2 Z12 4000 156 36 156 36 26280 -- IB |
(Subtotal) (7) (468) (108) (468)- (108) (78840) (2B) (IA,18)

i

De Laval

San Onofre 1 501 600 2 156 36 156 36 26280 2A --

Fairbanks Morse

Calvert Cliffs 1 CC1 2500 b 156 36 156 36 26280 IB3 --

Calvert Cliffs 2 CC2 2500 , 108 25 103 25 18264 .-- --

H. B. Robinson 2 R02 2500 2 156 '36 156 36 26280 2B --

CJoseph M. Farley I JF1 2600 2 72 17 72 17 12192 -- .--

Millstone 1 Mll 2664 1 156 36 156 36 ~ 26280 C
Millstone 2. M12 2750 2 156 36 156 36 26280 1A,38 28
North Anna 1 NA1 2750 2 38 9 38 9 6456 q
Arkansas Nuclear One 2 AR2 2850 2 4- :1 4 1 600 C
Duane Arnold DA1 ~ 2850 2 156 36 156 36 26280 IB IB
Edwin I. Hatch 1 EN1 2850 b 156 36 156 36 26280 IBS --

Edwin 1. Hatch 2 EN2 .2850 26 6 26 6 42 % -- --

Crystal River 3- CR3 ~3000 2 102 24 102 24 17184 1A - 1A
Prairie Island 1 PRI 3000 2 156 36 '156 36 26280 -- --

Prairie Island 2 PR2 3000 2 156 36 156 36 26280 --- - - -

Three Mile Island 1 Til 3000 2 156 36 156 - 36 26280 2A-

Three Mlle Island 2 TI 2 . - 3000 2 40 -- 9 40 9 6648 1A 1--

Vermont Yankee '- VY1 -3000 2 156 36 156 36 26280' 18 ---

- Peach Bottom 2 PB2 3250 b 156 36 - 156 36 26280 IB' 4 --

Peach Bottom 3 PB3 3250 .156- 36 156 36 :26280 ' (
) Joseph M. Farley I ' JF1 4000 3 72 - -17' . 72 17 12192

C '

-- --

- (Subtotal) : .(40) (2334)L (540). (2334) .(540) '(393192) (3A,78) -(3A,68) (
General Motor's-

. Yankee Rowe - (YR1 400 _3 156
~

36 156 36 262801 -- --

Dresden 1 'DR1 500 1. 156-- 36 156 36 26280 - 1A 1A .
Fort Calhoun FC1 -2500 2 -156 36 - 156 36 - 26280 -- --

.

_

-
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MANUFACTURER /kW RATING AND SUBSYSTEM

Nunter and Mode of Failures *

Scavenging Engine Exciter /
tartins ;ooling Air Frame / Exnaust Shutdown Output Voltage Other/ . I j

System , System System Internals Governor System System Breaker Regulator Generator Unknown Totals .

I

l
4

0 FAILURES REPORTED _. NO FAILURES REPORTED !

38-- -- -- -- 28 -- -- -- -- 18 --

;1A1A -- - -- ---- -- -- -. .. -- --

0 FAILURES REPORTED NO FAILURES REPORTED
38 --- -- -- -- -- 28 -- -- 1B -- --

2A,2B-- IB 18 -- -- -- -- -- -- -- --

(28) (28) -- (IA) (IB) (18) -- (3A,8B)(18) (IB) ----,

2A 19A,3B6A -- -- 1A -- --4A 2A,3B -- --

-- -- 2A,2B |-. -- -- 1A -- -- -- 1A IB

2A SA,38-- -- IB L2A -- -- -- 18 1 --

28 '782B -- 28 -- ------ -- --

(2A) (7A 128)(2A) -- -- (IA) (3B) -- (28) (1A) (48) --

-. -- -- .- -- -. .- -- -- -- -- -2A ~

IB -- -- -- 1A 1A 1A 3A,2B 7A,58-- 1A,1B --

1A 4A,282A 1A 1B -- -- -- -- -- IB -- --

-- -- -- -- 18 -- -- -- -- -- -- 38

3A1A -- -- -- 1A -- -- 1A -- -- --

0 FAILURES REP 0RTED N0 FAILURES REP 0RTED
6A 16B--- 1A,5B -- 4B 3A 1B -- IB -- 1A -- --

0 FAILURES REP 0RTED NO F A 1 L.U R E S REP 0RTED
0 FA1 LURES REPORTED .NO FAILURES REPORTED

18 -- 1A -- - - - =-- 3A,582A 1B-- IB +--

18 2A -- -- -- 1A.28 4A,28 8A,981A 38 ----

-- -- -- -- -- -- 2A2A-- -- -- --

-- -- -- -- 2A --
E' 1A ~6A-1A . - - -- .--

18IB '---- -- -- -- ---- -- -- --

IBIB -- -- -- -- -- -- ---- -- --

-- -- -- 3A--. -- -- -- -- --
'

-- 1A

2A,28-- -- -- 1A,2B -- -- ~- -- -- --- .--

2A,4B14 18 1A.28 -- -- -- -- -- -- .----

7A,1B i.-- -- . lAIA L2A -- -- . 3A ---,--

0 FA1 LURES REP 0RTED NO FAILURES. REP 0RTED

pA,2B 3A
' ;1A --- -- -- q 8A,2B-- -- . - - -- --

.

(4A.118) (16A,48) (18)' (2A 18) (SA,1B) (3A,2B) - (2A)- (94,48);. (61A,51B):9A28) (SA 128) '--
0

*

1A 2B --- -- -- - - - -
~ ' "--' 1A,2B-- ~ - - -. --

2A SA
'

1A - - - -- -- -- .-- . - ~ - - . -- --;
1 .

-- - - - -- _18 -- -- ' r 1A,28 .- - 1A - -6A,3B
..

4A

* E.ei,%--- 3 a -=we e,-y .og ,gew sw ,,.g 9, _p,, , _ _, , , , . , ., , , , g ..'
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TABLE 19.

s

Minimum Number
Minimum Number of

of Demands Operating Hours Standby
Diesel Generator ~per Component per Component Hours Fuel Lube

Manuf acturer Plant Generator per 011 011 S
*

,
and Plant Name Code kW Rating Popalation Weekly Monthly Weekly Monthly Component System System _

General Motors (continued)
Monticello c1 2500 2 156 36 156 36 26280 -- --

Maine Yankee MY1 2500 2 156 36 156 36 26280 1A --

0,vster Creek 1 OC1 2500 2 156 36 156 36 26280 -- --

Turkey Point 3 TU3 2500 2 156 36 156 36 26280 2A,1B --

Turkey Point 4 TU4 2500 2 156 36 156 36 26280 N

Nine Mile Point 1 NMI 2560 2 156 36 156 36 26280 N

Beavee Valley 1 BV1 2600 2 137 32 137 32 23136 1B IB

Davis-Besse 1 DB1 2600 2 68 16 68 16 11424 -- --

James A. Fitzpatrick FP1 2600 4 156 36 156 36 26280 -- 2A

Arkansas Nuclear One 1 AR1 2750 2 156 36 156 36 26280 -- --

Rancho Seco RS1 2750 / 2 156 36 156 36 26280 IB --

Surry 1 SUI 2750l b 156 36 156 36 26280 -- --
3

Surry 2 SU2 2750 156 36 156 36 26280 N

Dresden 2 DR2 2850 b 156 36 156 36 26280 IB --

3
Dresden 3 DR3 2850 156 36 156 36 26280 -- IB

Haddam Neck HN1 2850 2 156 36 156 36 26280 1A --

Kewaunee KE1 2850 2 156 36 156 36 26280 -- --

Point Beach 1 PT1 2850 2 156 36 156 36 26280 -- --

Point Beach 2 PT2 2850 2 156 36 156 36 26280 E

Quad-Cities 1- QC1 2850 b 156 - - 36 156 36 26280 -- --
3

Quad-Cities 2 QC2 2850 156 36 156 36 26280 C

Browns Ferry 1 BF1 3500 156 36 156 36 26280 -- --

DBrowns Ferry 2 BF2 3500 4 156 36 156 36 26280 N

Browns Ferry 3 BF3 3500 125 28 125 28 20976 -- --

St. Lucie SL1 3500 2 140 32 140 32 23592 2A --

Troj an TR1 4418 2 156 36 156 36 26280 -- --

(Subtotal) (55) (4370) (1008) (4370) (1008) (736128) (7A,48) (3A,2B)
Nordberg Manuf acturing

!Brunswick 1 BR1 3500 b 116 27 116 27 19512 IB 2A4
Brunswick 2 BR2 3500 156 36 156 36 26280 1A,1B --

(Subtotal) (4) (272) (63) (272) (63) (45792) (IA,2B) (2A)
Worthington

Donald C. Cook 1- DC1 3500 2 156 36 156 36 26280 -- --

Donald C. Cook 2 DC2 3500 2 42 10 42 10 7080 1A,1B --

(Subtotal) (_ 4) (198) (46) (198) (46) (33360). (1A18) -- ('

. (Total) (63)* (128) (8827) (2039) (8827) (2039) (1486893) (20A,168) (9A,9B) (<

f a. A and B are failure modes. A is Does Not Start; 8 is Does Not Continue to Run.

b. See Table 23 for explanation.

c. The diesel generators at Joseph M. Farley have two ratings, hence two entries, but the plant is only counted once.

.
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continuhd)
i

a
Number and Mode of Fa11ures

o

. Scavenging Engine
. Exhaust Shutdown -Output Voltage Other/

Exciter /Iarting Cooling Air Frame /
hystem System System Internals Governor- System System Breaker _ Regulator Generator Unknown Totals

' 1A -- -- -. -- -- -. -. -- -- -. lA
1A-- -- -. -- 2-' '2A.. -- -- ' -- --

1A 2A .-- -- -- -- -- -. .- 3A-- --

-. -- -. -- .- .. -- -- -- -- -- 2A,18
0 FAILURES REP 0RTED ~N0 " FAILURES R E'P 0 R T E D

'O FAILURES REPORTED NO FAILURES REPORTED
21 -- -- -- -- -- -- 9A 2A 18 -- 13A,3B

2B 1A 1A -- -- -- 1A IB '3A,38-- -- --

1A 2A 1B. SA,1B-. .- -. .- -- -. -- --

2A IB -- -- -- -- .- -- -- -- . 2A 18--

1A -- -- -- IB -- -. -- -- -- 2A 3A,28
.. -- -. lA 1A-- -- -- .. -- .. --

'O FAILURES REPORTED NO FAILURES- REPORTED
9A 2B 18 -- 4A -- 2A 1A IB -- -- 16A,58
.- -- -- -- 3A,28 -- -- -- 1A -- -- 4A,38
.. .- -- -- -- -- -- -- -. .-- -- 1A

i

18 -- 18 -- -- -- -- -- 1A 1A,28
!

IA 2A -- -- --
, -- -- -- -- -- -. 3A
0 FA1 LURES REPORTED NO FAILURES REPORTED

1A 2A 1A 4A -'
-- -- -- -- -- -- -- --

;$ FAILURE 5 REPORTED NO _F. A I L U R E S REPORTED
.. .- -. -- 1A,1B -- -- .. -- -- -. 1A,1B

t@ FAILURES REPORTED NO FAILURE 5 REPORTED
lA--- .- -- -- .- -- - - . -. 1A-- --

.. -- 28 -- -- -- 1A 1A -- -- 1A SA 28
| -. IB -- -- -- -. -- '1A 1A 1B '-- .. -.

i

33A) (48) (78) (2A) (11A,78) (6A) (13A.18) (10A,3B) (IA,1B) (BA.18) (84A,308)----

.

j 1A 18 IB '-- --

1A 1A
,

3A,38-- -- -- -- -- --

, lA - -- -- -- 18 - --. -- 4A,2B-- - - -

;(2A) -- -- -- (28) -(1A,18) - (IA) (7A,58)- - - - -- -- ---

, ..' -- -. . ' . -. -- -.- - - - - 1A' -- .-
'

- 1A

h,1B 1B ;- . ..- - - - . - - -- . --. - 2 2A,38 '
' ~

-- -- .-

D,18)- |(IB)- -- -- (IA)-
'

.(3A,38):-- -- -.- . - . - .- ' -.

fA38) (7A.208)- (BB) ~ (7A 118) (33A,198)- -(38)f(8A,38); (22A,38) (15A,108)E -(3A,2B) (21A[58)'(186A.1128)~
''3

P, -

.
-

a "
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LER Rates

LER rates in this report are based on LER information and classified
either as standby failure rates, calculated in units of failures per stand-

by hour; demand failure rates, calculated in units of failures per demand;

or as operating failure rates, calculated in units of failures per oper- i

ating hour. The LER rates are estimated for selected failure modes. The !

LER rates include both failures and command faults. Command faults were !

!included in the estimation process because LERs generally report safety
system degradation; the LER rates should reflect this by including all |

events that would prevent the diesel generator from supplying emergency f
power on demand. Again, all LER rates found in this analysis include com- !

mand faults. Table 20 summarizes the diesel-generator LER rates estimated ,

20
in this report. WASH-1400 failure rates for diesel generators (complete
plant) were included in this table for comparison purposes only.

Since the diesel-generator operability testing schedules vary through-
out the industry, we estimated LER rates based on different test-interval
assumptions. Our monthly. test-interval assumption is based on technical !

specification guidelines discussed earlier. The monthly test interval is
usually the minimum requirement if a diesel generator demonstrates high
reliability. We also estimated the LER rates based on a weekly test inter- ,

val. This assumption was based on the information contained in Refer-
ence 18, which stated that testing frequency varied from weekly to monthly.

The results of all the LER estimations are contained in Appendices 0,
P, and Q. The plants are grouped by NSSS vendor. The " Final Statistics"
section for each estimation contains the averaged NSSS vendor LER rates, j
averaged PWR (pressurized water reactors) LER rates, and an overall LER |
rate. Along with the LER rates contained in this " Final Statistics" sec-
tion, the upper 95% confidence limit and lower 5% confidence limit are :

given and expressed as a multiple of the LER rate estimate. To obtain the
upper 95% chi-square confidence limit, multiply the given LER rate estimate |
by the upper multiple associated with this estimate. To get the correspon- |
ding lower 5% chi-square confidence limit, divide the LER rate estimate by |
the lower multiple associated with this estimate. |

|
\

50 ;

i
_ _ _ _ _ _ _ _ _ ___



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

TABLE 20. SUPEARY OF DIESEL-GENERATOR FAILURE RATES BY
FAIURE MODE AND TESTING INTERVAL

LER R nes

Weekly Testing Monthly Testing

aFailure Mode 1976 1977 1978 1976-1978 1976 1977 1978 1976-1978 WASH-1400

bDoes Not Start 1E-2/d 1E-2/d 9E-3/d 1E-2/d 4E-2/d SE-2/d 4E-2/d 4E-2/d 3E-2/d

DoegNotContinueto 7E-3/hr 6E-3/hr SE-3/hr 6E-3/hr 3E-2/hr 3E-2/hr 2E-2/hr 3E-2/hr 3E-3/hr
Run

D bDoes Not Start Com- 2E-2/d 7E-2/d$ bined with Does Not d d1E-4/hr 1E-4/hrContinue to Run

.

: a. Computation median for diesels (complete plant); see Reference 20.

b. Demand failure rate.

c. Operating, hourly f ailure rate.

d. Standby, hourly failure rate. |
,

l

,

.

;

| . ,
_ _ _ _ - ~- _ _ _ - - _ _ - _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - - - - _ _ _ _ . - _ - - - - - _ _ _ _ _ _ _ - - - - - - _ - - - - - - - _ - - - - _ _ - - - - - - - - - - - - - - - - -
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For example:

X.X upper 95% confidence multiple

Y.YE-YY- LER rate estimate

Z.Z lower 5% confidence multiple

Multiply X.X times Y.YE-YY to obtain upper 95% confi-
dence limit.

Divide Z.Z into Y.YE-YY for lower 5% confidence limit.

Does Not Start

i

LER rates for the failure mode Does Not Start were estimated for each
year (1976,1977, and 1978) and for the total period covered in this report
(1976 through 1978)- -The LER rates are estimated in both units of failures.

per demand and failures per standby hour. Each of the estimations were
| done with the monthly test interval assumption and then with the weekly

test interval assumption. The yearly LER rates were estimated in order to
determine if the LER rate was increasing, decreasing, or remaining constant.

! As shown in Table 20, the Does Not Start LER rate appears to be constant
with ' time in this gross classification. Appendix 0. lists the results of'

all the Does Not Start estimations.

l Does Not Continue-to Run
|

The Does Not Continue to Run LER rates were also estimated yearly and

collectively for the total time period 1976 through 1978. Again, we point
j out that only diesel-generator failures that resulted after the diesel

generator had completed a successful start, that is, starting, coming up to
rated speed and voltage, closing of the output breaker to the emergency

! bus, and-assuming expected load, were classified as Does Not Continue to
! Run failures. Operating LER rates calculated in units of failures per
| diesel-generator. operating time-(hours) were estimated, based on the weekly

and monthly test assumption. .Again, we point out that the diesel-generator
~

operating time.was based on the requirement that. the diesel should be run -
for a minimum of one hour when the test to demonstrate operability'is

52
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i

conducted. Therefore,'the LER rate for Does Not Continue to Run is based

only on t.he 'one-hour-run period, and may not be representative of the oper-
~

ating failure rate for long-term operation. Comparing the LER rate with
the WASH-1400 rate for this failure mode, shows that the LER rate to be an
order of magnitude higher than the WASH-1400 rate (3E-2/hr versus 3E-3/hr).
Appendix P lists the results 'of 'all the Does Not Continue to Run estimations.

I.

!. Does Not Operate
!
+

! We combined the Does Not Start failures and the Does Not Continue to

[ Run f ailures for the time period 1976 through 1978 and estimated an LER

] rate for these aggregate failures. The results of these estimations are
i listed as Does Not Operate LER rates. The LER rates for Does Not Operate
i were estimated in units of failures per demand and failures per standby
j time (hours). We felt that this estimation would allow an analyst to have

an additional representation of the diesel-generator LER rates. If the

one-hour run assumption for the Does Not Continue to Run failures was too

restrictive, the one-hour interval.being an insufficient time to estimate a

( diesel-generator operating failure rate, these failures could be considered

) as start failures, since the one-hour-run could be considered an extention
4 of the start-test interval. Therefore, the Does Not Operate estimates can

be thought of as hybrid Does Not Start estimates if one feels-the one-hour-,

! interval is too short, and failures occurring in this period are considered
I as part of the starting sequence (that is, start and stabilize). Appendix Q

lists the results of the Does Not Operate estimations.'

.

Scatter Plots

{ We incorporate scatter plots of the specific plant LER' rates to illus-
trate the plant-to-plant-variability associated with these estimates.
Figures 1 through 6 reproduce these plots.-,

* For each failure mode and for each test' interval assumption (weekly or
; monthly),-a plot of the specific plant LER rate is grouped according to the

NSSS vendor.; This grouping provides'four plots for'each failure mode and-
,

; test' assumption, one for eachiNSSS vendor and its corresponding plants. 'A' -

i .,
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pound sign (#) imediately following the coded plant name, indicates that
I there were no failures reported for that plant. The LER rate plotted for a
|

,

o . 1
' plant that reported no failures is the averaged LER rate of the NSSS vendor '

of which the plant is a member. All the LER rates plotted are for the

period 1976 through 1978.
.

|

|
,

!
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DOES NOT START (WEEKLY TESTING)
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BA8C0CK & HILC0X PLANTS

Figure la. Demand failure rate estimates (failures per demand) of diesel generators of Babcock & Wilcox
plants for the failure mode, Does Not Start, assuming weekly testing. |
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DOES NOT STRRT (MONTHLY TESTING)
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Figure 2a. Demand failure rate estimates (failures per demand) of diesel generators of Babcock & Wilcox
plants for the failure mode, Does Not Start, assuming monthly testing.
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BABC0CK & HILC0x PLANTS

Figure 3a. Operating failure rate estimates (failures per hour) of diesel generators of Babcock & Wilcox
plants for the failure mode, Does Not Continue to Run, assuming weekly testing.
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DOES NOT CONTINUE TO RUN (MONTHLY TESTING)
0.12 '

E NOTE: = BESIDE A PLANT CODE INDICATES N0 e8 FAILURES RECORDED; AVERAGED VENDOR
j 010- RATE IS PLOTTED

W "

3
2 0.08 -
S
H
g o.os -

!
$ 2 0.04 -

L

CD '

g5 m a
g 0.02 -

5 =

b
o.oo . . . . . .

E s 5 E $"

c g x a s-

BARC0CK & WILCOX PLANTS

Figure 4a. Operating failure rate estimates (f ailures per hour) of diesel generators of Babcock & Wilcox
plants for the failure mode, Does flot Continue to Run, assuming monthly testing.
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Figure Sa. Demand failure rate estimates (failures per demand) of diesel generators of Babcock & Wilcox,

| plants for the failure mode, Does Not Operate, assuming weekly testing.
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Figure 6a. Demand failure rate estimates (failures per demand) of diesel generators of Babcock & Wilcox
plants for the failure mode, Does Not Operate, assuming monthly testing.
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Figure 6b. Demand failure rate estimates (failures per demand) of diesel generators of Combustion
Engineering plants for the failure mode, Does Not Operate, assuming monthly testing.
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!

NSSS Vendor Rates
,

6

Table 21 sumarizes the NSSS vendors' diesel-generator LER rates by ;

weekly and monthly testing. These rates were taken from the " Final Statis-
;
'

tics" sections of the appendices used to display the results of the LER
rate estimations.
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TABLE 21. Suis.RY OF DIESEL-GENERATOR FAILURE RATES BY NS

I
Does Not Start; g _

'
Minimum Number Minimum Number

Oof Starts d Operating Hours
_

Standby Total
NSSS Hours Weekly Monthly Weekly Monthly Failures Weekly Monthly W

Babcock & 228,192 1,356 314 1E-2/d 6E-2/d 19 1,356 314 6
Wilcox

1 Combustion 347,712 2,064 476 2E-2/d 6E-2/d 30 2,064 476 3
Engineering

Westinghouse 1,363,848 8,093 1,873 6E-3/d 3E-2/d 47 8,093 1,873 C4

General 1,169,208 6,942 1,602 1E-2/d 6E-2/d 90 6,942 1,602 @
Electric

Overall 3,108,960 18,455 4,265 1E-2/d 4E-2/d 186 18,455 4,265
%

NOTES:

1. Qd = demand failure rate
i

Ao = operating, hourly failure rate
i

As = standby, hourly failure rate.
I

2. WASH-1400 failure rates.
4

1

Does Not Start Qd = 3E-2/d

Does Not Continue to Run Ao = 3E-3/hr

I

i

( i

l
1

|
:

I
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I
:

pS VENDOR, FAILURE MODE, AND TESTING INTERVAL

i

Does Not Continue to Run Does Not Start Comoined with Does Not Continue to Run
i

O
Ao d As

Total Total Total
%kly Monthly Failures Weekly Monthly Failures Weekly Monthly Failures

-3/hr 3E-2/hr 8 2E-2/d 9E-2/d 27 1E-4/hr 1E-4/hr 27

1-2/hr 6E-2/hr 28 3E-2/d 1E-1/d 58 2E-4/hr 2E-4/hr 58
.

J-3/hr 2E-2/hr 34 1E-2/d 4E-2/d 81 6E-5/hr 6E-5/hr 81

|

%-3/hr 3E-2/hr 42 2E-2/d 8E-2/d 132 1E-4/hr IE-4/hr 132

1-3/hr 3E-2/hr 112 2E-2/d 7E-2/d 298 1E-4/hr 1E-4/hr 298

,

i
|

|

_ . . -;_ - _ -___,_ _ _ ._.----_y-
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:
,

- Yearly Failure Sumarizations

Table 22 sumarizes the diesel-generator failures identified in our
report. The failures are listed by reporting plant and year of the event.

' The plants are grouped by vendor, with yearly vendor totals given.

s
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TABLE 22. SUMMARY OF DIESEL-GENERATOR FAILURES BY PLANT AND YEAR
,

Plant 1976 1977 1978 Total
i

BABC0CK & WILC0X

Arkansas 1 1 1 1 3

Crystal River 3 -- 4 2 6
,

Davis-Besse 1 1 5 6--

Rancho Seco 3 1 1 5

2 3Three Mile Island 1 1 --

-- -- 4 4Three Mile ' Island 2
Total 5 7 15 27

'

i

COMBUSTION ENGINEERING

!Arkansas 2 -- -- -- --

Calvert Cliffs 1 4 5 3 12

Calvert Cliffs 2 1 3 2 6 j
Fort Calhoun 4 2 3 9- :4

: t' Millstone 2 13 6 3 22 i

|

2 2 iMaine Yankee -- --

,;

! Palisades |-- -- -- --

! St. Lucie 1 1 5 1 7 ,

Total 23 21 14 58 ;

!

!

:-

!
.

t
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| TABLE 22. (continued)
!
|

|

Plant 1976 1977 1978 Total

WESTINGHOUSE

| Beaver Valley 2 8 6 16
t

| Cook 1 1 1-- --

Cook 2 5 5-- --

' Farley 1 -- 5 8 13

linna 1 1-- --

''Haddan Neck 1 1-- --

Indian Point 2 -- -- -- --

Indian Point 3 3 -- -- 3
!

Kewaunee
'

3 3-- --

j North Anna 1 -- -- -- --

Prairie Island 1 1 1-- --

,

Prairie Island 2 1 1 l
-- --

i
,

Point Beach 1 2 1 3--

Point Beach 2 -- -- -- --

Robinson 2 1 1 1 3
:

Salem 1- 4 4-- --

San Onofre 1 2 2-- --

Surry.1 1 1-- --

Surry 2 -- -- -- --

Trojan 2 2-- --

Turkey Point 3 2 .1 3--

Turkey Point 4 --- -- -- --

Yankee Rowe 3 3-- --

Zion 1 2 6 8--

Zion 2 4 3 7--

Total 12 35 34- '81

.

i
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TABLE 22. (continued)
~

Plant 1976 1977 1978 Total

GENERAL ELECTRIC

Big Rock Point 1 13 7 2 22 -

Browns Ferry 1 2 2-- --

Browns Ferry 2 -- -- -- --

Browns Ferry 3 1 -- 1--

Brunswick 1 -- 5 1 6

Brunswick 2 5 1 6--

Cooper Station 3 1 4--

Duane Arnold 5 2 1 8

Dresden 1 5 5-- --

Dresden 2 4 9 8 21

Dresden 3 4 3 7--

Duane Arnold 5 2 1 8

Fitzpatrick 2 2 2 6

Hatch 1 9 8 17--

Hatch 2 2 2-- --

Millstone 1 -- -- -- --

Monticello 1 1-- --

Nine Mile Point 1 -- -- -- --

Oyster Creek 2 1 3--

.

Peach Bottom 2 4 4 8--

Peach Bottom 3 -- -- -- --

Pilgrim 1 2 1 3--

Quad-Cities 1 1 3 4--

Quad-Cities 2 -- -- -- --

Vermont Yankee 2 3 1 6

Total 55 47 30 -132

Grand Total 95 110 93 298
:

I
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Plant Data

Table 23 sumarizes all events, f ailures and nonf ailures, by p_lant and
diesel-generator subsystem. We included this table so that you may
conveniently identify our data and perform your own estimations, if you so
desire.
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TABLE 23. PU

$
BABCOCK I, WILCOX

Minimum Number Minimum
of Demands Operating Hours Standby

Olesel per Component per Component Hours
Plant Generator per
Code Plant Name Population Weekly Monthly Weekly Monthly Component Fuel 011 Lube 011 starting Cooling

AR1 Arkansas Nuclear One 1 2 156 36 156 36 262A0 -- -- 2A --

CR3 Crystal River 3 2 102 24 102 24 17184 1A 1A -- --

081 Davis-Besse 1 2 68 16 63 16 11424 -- -- -- --

RS1 Rancho Seco 2 156 36 156 36 26280 IB -- 1A --

Til Tnree Mlle Island 1 2 156 36 H 36 26280 -- 2A,lu -- --

T!2 Three Mlle Island 2 2 40 9 40 9 6648 1A -- -- --

(Subtotal) (2A,lB) (3A,10) (3A) --

COMBUSTION ENGlhEERING

AR2 Arkansas Nuclear One 2 2 4 1 4 1 600 NO FA1 LURES

CC1 Calvert Citffs 1 1 ded., 156 36 156 36 26280 -- 18,3U -- 1A,18
1 shared

CC2 Calvert Citffs 2 1 ded., 108 25 108 25 18264 -- 2U 2A 1A.18,1U
1 shared

FCI Fort Calhoun 2 156 36 156 36 26280 lu -- 4A --

M12 Mt11 stone 2 2 156 36 156 36 26280 1A,38,1U 2B,2U -- 1A,58,lu

MY1 Maine Yankee 2 156 36 156 36 26280 1A -- -- --

PA1 Palts ades 2 156 36 156 36 26280 JU -- IU --

SL1 St. Lucie 2 140 32 140 32 23592 2A -- lu --

(Subtotal) (4A,38,3U) (38,7U) (6A.20) (3A,78,20)

a. A and B are f ailure modes. A ts Does Not Start. B 15 Does Not Continue to Run. U Indicates events that were not classified as diesel-g

.

1

)

1
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INT DATA
l

8-
ahunber and Mode of Events

Engine Exciter /
3carenging F rame/ Output Voltage Other

Air Internals Governor Exhaust shutdown Breaker R equi stor Generator Unknown Total

20 2A 18.20is .. .. .. .. .. .. ..

.. .. .. lA 64.. .. 2A .. lA

28 1A 1A .. .. .. IA .. 18,20 3A,38,20

2A 3A,28,10.. .. .. 10.. .. la ..

3A,1U.. .. .. .. .. lA .. .. ..

IA,2a .. .. .. .. .. .. .. 2A,2s..

(IA) (IA) (IA,lu) .. (3A,lB.4U) (19A,88.6J)(38) (2A,28) (3A.18) .-

4EPORVED NO FAllURES REPORTED

.- IB .. -. .. IA 1A 1A 3A.28 7A,58,30

IA 4A.28,3U1B .. .... .. .. .. ..

.. .. .. 1A.28 -. IA 6A 38,lu.. -- 18

lA .. 3U 6A,168,70.. 48 3A,lB .. 18 ..

.. .. IA .. .. .. .. .. .. 2A

2u.. .. .. .. .. .. .. .. ..

IA 54,28,1UlA 1A .. ..28 .. .. -.

(1A.18) (2A,lB) (3A,20) (IA) (6A 28,3U) (30A,288,170)(28) (58) (4A 28) ..

enerator failures.

t

I

!
|
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TABLE 2

WEST!hGHOUSE

Minim m Number Minimum
f

u
of Demands Operating Hours Standby

Olesel per Cormonent per Component Hours

Plant Generator per

Code Plant Name Population Week ly Monthly Weekly Monthly Component Fuel Oil Lube Oil Starting

8VI 8eaver Valley 1 2 137 32 137 32 23136 18 18 2A

OCl Donald C. Coos 1 2 156 36 156 36 26280 -- -- --

DC2 Donald C. Cook 2 2 42 10 42 10 7NO 1A 18,1U -- 1A 18

MN1 Naddam Neck 2 156 36 156 36 ?6280 1A -- --

IP2 Indtan Potnt 2 3 156 36 156 36 t6280 -- 30 lu

IP3 Indian Point 3 3 142 33 142 33 23952 lu -- --

5A 28,20JF1 Joseph M. Farley 1 5 72 17 72 17 12192 -- --

KE1 Kewaunee 2 156 36 156 36 26280 -- -- --

NAL Nortn Anna 1 2 38 9 38 9 6456 NO FAILU

pal Prairte Island 1 2 156 36 156 36 26280 IU -- --

PR2 Prairie Island 2 2 156 36 156 36 26280 -- -- --

Pfl Point Beach 1 2 156 36 156 36 26280 -- -- --

PT2 Point Beach 2 2 156 36 156 36 26280 NO FA1LU

RG1 Robert E. Gtnna 2 156 36 156 36 26280 lu -- --

R02 H. 8. Robinson 2 2 156 36 156 36 26280 28 -- --

SA1 Salem 1 3 107 25 107 25 17976 2A lu --

501 San Onofre 1 2 156 36 156 36 26280 2A,1u -- --

Sul Surry 1 1 ded., 156 36 156 36 26280 -- -- --

1 shared

SU2 Surry 2 1 ded., 156 36 156 36 26280 NO FAILU
1 srared

TR1 Trojan 2 156 36 156 36 26280 30 -- --

TU3 Turkey Potnt 3 2 156 36 156 36 26280 2A,18 -- --

TU4 Turkey Potnt 4 2 156 36 156 36 26280 NO FAILU

YA1 Yankee Rowe 3 156 36 156 36 26280 -- -- 1A 28

211 Zton 1 2 ded., 156 36 156 36 26280 18 1A 20 2A
1 shared

212 Zion 2 2 ded., 156 36 156 36 26280 -- 18 --

1 shared '

(Subtotal) (8A,68,8U) (1A,28,6U) (11A,58,3U)

a. A and 8 are fatlure modes. A ts Does Not Start. B 15 Does Not Continue to Run. U IndtCates events that were not Classif ted

(

m
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M (continued)

>

Number and tuae of Events *
.>.

Engine . .
. -Exciter /

;

Scavenging Frame / Output -Voltage Other .

| Cooling Air Internals- ' Governor Exhaust' Shutdown Breaker Regulator Generator Unknown Total'-

. 9A . 2A IB 30 13A,38,3U..- .. .. .. .. ..

..' 1A,1U .. -30 ' 1A,40'

. . .. .. .. .. .. ..

3U ' 2A,38,5U-. .. - 18 '- 10 .. .. .. .. .-

.10 ' 1 A,1U '.. .. .. ... .. .. .. .. ..

.. .. .. .. ' 6U JIU ' i.1U ~ .. ..

18 lu 3B,20 '.. .. .. 28 .. .. .. ..-
\^

.. -- 11A.28,20'2A ..'.. .. .. 4A .. . . .

1A 1A,~3.10-18 .. 1B .. 10 - .. .. ....

)ES REPORTED NO FA1 LURES -REPORTED

10 18,20.. ' 1B .. - .. .. .. .... ..

2U 1B, 30 *
18 .. .. .. .. ~ ..10 ..

3A '..- ~.--1A 2A.. .. ... ..- .-..

)ES REPORTED NO FAILURE $ REPORTED

| .. .. .. .. .. .. .. .. 1A,201A,10..

I

38. . - 13 ..: .. ..- - .. ..
, .. ..

'2A,28,1U18 IB .. .. .. .. .. ..- .. ~

'2A,1U
.. .. .. .. ... .. .. .. .. ..

'

! 1A,30 -- - - . . - .. . . ' '10 '1A,4U'
.._ ...

|

| . REPORTED.
.

3ES AEPORTED NO FA! LURES

i .
'

.. : _1U ';1A. .1A,18,4U..13 - .L. . . - ...|= .. .. ..

|
'

25,15,4U20| Zu
-. .- --

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

3' E S R E P O R'T E D NO ' F A 1 L U R E S. REPORTED

.. .- -- .. -- -- -- k. -- -1A.15,10
- IU :

.

3

. 2A SA,36,2U. Is - . . - .. ..
, IB -

-; ; . . - ..

!

!

78 -! . .. .. - 2B ..'' 28 ~ . . ' - 2S - :~t .- . .; _

'

|
a

(4A.15U)? (47A 348,480)-
|(18,6U) . .(28)t .(1A18,30) . (4A108)' ,(10) :(1A,28,10)- (14A.3U); (3A38,10}}-(28,10)-

_..

_ j

* '
- 1

)diese'lgeneratorfattures.:
"

, ._ - ;i ..

-

i ,' . s

t

i

c>

.F

.

*i .r

i 2. 2
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TABLE 23. (cont.
__

GENERAL ELECTRIC

*
Minimum humber Minimum

of Demands Operating Hours Standby
Diesel per Component per Component Hours

Plant Generator per.
C*d7 Plant Name Population Weekly Monthly Weekly . Monthly Component Fuel Oil Lube 011 starting Coolina

|
BF1 Browns Ferry 1 156 36 156 36- 26280 IU-- -- --

BF2 Browns Ferry 2 4 156 36 156 36 26280 NO FA] LURE 5 RE:

8F3 Browns Ferry 3 125 28 125 28 20976 lu* -- -- --

B71 Big Rock Point 1 156 36 156 36 26280 4A 4A 2A,38--

B21 Brunswick 1
'

116 27 116 27 - 19512 18 2A 1A --

4
822 Bruns tek 2 156 36 156 36 26280 1A.1B -- IA --

Col Cooper Station 2 156 36 156 36 26280 IB,lu -- -- --

DA1 Duane Arnold 2 156 36 156 36 26280 18.10 IB 1B--

DR1 Dresden 1 1 156 36 156 36 26280 1A,2U 1A 14.1U --

DR2 Dresden 2 1 ded., 156 36 156 36 26280 18 9A 28,10--

1 shared

DR3 Dresden 3 1 ded., 156 36 156 36 26280 2U 18 -- 30
I shared

EN1 Edwin 1. Maten 1 2 ded., 156 36 156 36 - 26280 IU 1B 1A 38
1 shared

EN2 Edwin 1. Maten 2 2 ded., 26 6 26 6 4296 -- -- -- --

1 shared

FP1 James A. Fitzpasrtek 4 156 36 156 36 26280 -- 2A,20 -- --

M11 Millstone 1 1 156 36 156 36 . 26280 2U -- -- - - -

M01 Monticello 2 156 36 156 36 26280 IA-- -- --

NM1 Nine Mlle Point 1 2 156 36 156 36 26280 NO FA! LURE 5 RE

OC1 Oyster Creek 2 156 36 156 3( 26280 -- -- 1A --

PB2 Peach Bottom 2 156 36 156 ' 36 26280 lu 18,3U .10 2A
4

PB3 Peach Bottom 3 156 36 156 36 26280 10-- .. --

Pil P11gets 1 2 1% 36 156- 36 26280 -- -- -- --
'

QC1 Qusd-Cittes 1 1 ded., 156 36 156 - 36 26280 2U 14 lu- - -

1 shared

QC2 Quad-Cittes 2 1 ded., 156 36 156 36 26280 -- - - - --
'

20
1 shared

vv1 vermont Yankee 2 156 36 156 36 26280 1B 1A 18--

(Subtota') (6A,68.120) (SA,48,50) (21A,50) (4A.108,70)

(Overall Total) (20A.168,230) (9A,98,190) J (41A,58.10U) (7A,1BB,15U)

a. ' A and B are f ailure modes. A is Does Not Start. B ts Does Not Continue to Run. U Indicates events that were not classtf ted as diesel-gener

-88
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u

ccd)
.

.

humber and Mode of Events *
i

Engine Exciter /
vinging Frame / Output Voltage

. . Other
Air ' Internals Governor Exhaust Shutdown Breaker R egulator Generator Unknown Total

1A,18,2U.IU1A.18 ..- .... . .. .. ..
,

0RTED NO FAILURE 5' REPCRTED

14.2010 1A.. .. ... . . - .. .. ..

2A 19A.38,106A,1U ' 1A .- .... .. .. ..

20 34,38.3010 1818 .. .... .. ..

20 44,28.2U18 .. .. la 1A .... ..

2A 28,30.. .. .. IA.2U 18IA .. ....

Zu 34,58,30IA.. 2A 18 18 .. ....

2A $A,30.. .. .. .. .. .. .. ..

10 16A,58,2U18 -- 4A .. 2A 14 18 ..

.. .. .. 1A,1U .. 1J .4A,38.703A.28.. ..

1A.28 4A.28.Su 8A,98.6U18 2A .. .. .. ....

3U 2A,302A .. .. .. .. ..- . . ..

lA 2A 18 ly $A,18,3U.. .... .. ..

lu 30.. .. .. .. .. .. .. ..

' 1A.. .. .. .. .. .. .. .. ..

ORTED ho FAllURES REPORTED

2A 3A.. .. .. .. .. .. .. ..

3A IA IA 7A,18,5U.. .... .... ..

IU.. .. .. . . . .. .. .. ..- ..

18 .. -- 3828.. .. .. -- ..

2A LIA 2U 4A,5u ... .. - . . .. .. ..

zu.. .. .. .. .. ... .. .. ..

. ..- 1A 28
.

..D 2A,48.. .. .. .. .. ..

(18). (4A,38) (22A,68.10) (38) .($A,2u) (54,28.30) (BA,58.30) :(2A) '(8A.28,180)- (90A,428,56U)

(88) ; (7A,118,30) (33A,198.10) ' (38,10) ; (BA,38,30) (22A,38.6U) . (154.108.5U) ' (3A.38.1U) ~ (214.58.400) (186A.1128,1270) )
.

4
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APPENDIX A

DISCUSSION 0F THE CAUSES OF VARIATIONS IN LER REPORTING

There are generally two criteria used by the utilities to determine
reporting requirements for f ailures. These are (a) technical specifica-
tions for each individual plant and (b) Regulatory Guide 1.16 -1 Vari-A

.

ation exists in the reporting requirements for individual plants. For
example, generally, the technical specifications for plants licensed prior
to January 1, 1976 were independently written by each specific plant with-
out any planned uniformity between plants. All plants licensed after this

date used standardized technical specifications, which helped create more
uniform t-eporting. Also, there have been changes in the rules that govern
LER reporting, to ensure greater uniformity. These changed reporting rules,
and the standardized technical specifications, are expected to result in
more uniform LER reporting after January 1, 1976.

The above " mechanical" causes for LER reporting variations are explain-
able and expected. However, there are further reporting variations. Dif-

ferences in interpretation of the rules for submitting incident reports
i

cause these variations. 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. f
Finally, variation can be caused by the degree of importance assigned to
the LE.. reports by the management of each utility. We have-seen variation
in both the quantity and quality of LERs bc Cen similar plants, where one l

|would expect a more uniform reporting. We have attributed these variations '

to the reasons m'entioned above.

The one thing that seems to have most hindered the development of
uniform reporting is the lack of agreement of what _is intended by an LER.
Many persons feel that LERs are intended to highlight problem areas within j

'the safety systems. Some feel that the LERs ought to be used to highlight
generic problem areas. And, many of these same people do not feel that

,
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these uses are compatible with the need to determine failure rate
information.

All of these points may serve to confuse the individual responsible
for reporting events. Hence the variations in the quality and quantity of
LERs received by the Nuclear Regulatory Commission may be explained, in
part, by these points. For further discussion of the causes of variations
in LER reporting, see Reference A-2.
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!

A-1. Reporting of Operating Information--Appendix A Technical Specifica-
tions, U.S. Nuclear Regulatory Canmission Regulatory Guide 1.16, Revi-
sion 4, August 1975.
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A-2. Gerald L. Boner and Harvey W. Hanners, Enhancement of On-site Emergency
Diesel Generator Reliability, University of Dayton Research Institute,
NUREG/CR.-0660,1979, pp.1-4, I-5, IV-5, IV-6, V-10, and V-13
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APPENDIX B

ONE-LINE LER CODING SCHEME

In order to extract as much pertinent information as possible from the
infonnation provided in the original LER, and, at the same time, to restrict
the information to one line of computer output per LER, we developed the
following code scheme.

|

In general, the order of discussion follows the order in which the

various fields appear in the one-line descriptions of the diesel-generator
events. The acrcnyms used for the corresponding fields in the one-line
descriptions are contained in parentheses following the topic headings used
below.

Vendor (VEN)

The VEN field indicates the NSSS vendor associated with the plant
submitting the LER report. A single-character field is used to store and

display the /endor code. This field can be used as a sort key. The fol-
lowing list gives the code and corresponding NSSS vendor.

Code NSSS Vendor

B Babcock & Wilcox

C Combustion Engineering

G General Electric

.W Westinghouse

Plant (PLANT)

We used a three-character field to identify the commercial power plant
responsible for the submission of each'LER. Due to the relatively large
number of plants used in our report, a list of the plants and codes will
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not be given here. Table B-1 provides this information. The PLANT field I

can be used as a sort key.

Control Number (CONTROL NO.)

i

To identify each one-line LER within the data file, and to provide a
cross-reference with the actual LER submitted to NRC, we entered the unique

six-digit control number assigned to the report by the NRC into the CONTROL
NO. field. There were some instances of several different reports being

listed in the narrative summary of a single LER. To accomodate this situ-
ation, we added an alphabetic character to the six-digit number in order to
separately identify each report, and we encoded each report separately.
Thus, traceability back to the original LER number was maintained, yet each
report remained unique. When a single report contained more than one
instance of the same event in the sumary description, we placed an aster-
isk (*) after the control number to flag the coded one-line LER in the data
file. The corresponding number of events was then entered in the FAIL NUM

field so that each event could be accounted for. The CONTROL N0. field can
be used as a sort field, but it is intended for data record identification
within the data file and not for use as a sorting key.

Number of Failures (Fall NUM)

The FAIL NUM field, mentioned above, was used to store a count of the
number of events per one-line LER description. Due to the limited space
available on a line of computer output, and to the fact that only diesel-
generator unavailabilities/nonf ailures contained multiple events, this
field is not displayed in the one-line LER descriptions. A blank in this
field implies that the value of the field is one. Should there be more

than one event per report, the corresponding number of events is entered in
this field. A list of those one-line LER descriptions that contain multiple
events is given below.

,

!

|

|
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TABLE B-1. GENEi

BABC0CI

Design
Electrical Date ofPlant Plant Name Rating Criticality Commercial Location

Code (Docket Number) (MWe) Date Operation- (State) Architet
AR1 Arkansas Nuclear One 1 850 8/6/74 12/19/74 AR Bechtel

! (50-313)~

CR3 Crystal River 3 825 1/14/77 3/13/77 FL Gilbert A<
(50-302)

i 081 sse 1 906 9/10/77 11/20/77 OH Bechtel
'

OEl Oconee 1 887 4/19/73 7/15/73 SC Duke Powel
(50-269) Bechtel

OE2 Oconee 2 887 11/11/73 9/9/74 SC Duke Powel(50-270) Bechtel
OE3 Oconee 3 887 9/5/74 12/16/74 SC Duke Powei(50-287) Bechtel

| RS1 Rancho Seco 918 9/16/74 4/17/75 CA BechtelI (50-312)

Til Three Mile Island 1 819 6/5/74 9/2/74 PA Gilbert A
(50-289)

TI2 Three Mile Island 2 906 3/28/78 12/30/78 PA Burns & Ri
(50-320)

)
'

)

_ _ - _ - - - - - _ - _ - - - - _ -



. -- =- . . . -. - .

8

:

i

RAL PLANT INFORMATION

i
( & WILC0X

,

t

P

DG kW ?

;t/Engin*er Constructor . Manufacturer- Rating Population Remarks

Bechtel General 2750 2 .

Motors

Esociates' J.A. Jones Const. -Fairbanks 3000 2 ,

l Morse

Bechtel General 2600 2

: Motors
T

b o. and Duke Power Co.C

Emergency power for !
> Co. and Duke Power Co. > Oconee 1, 2, and 3 is '

I supplied by an on-site
.

*

hydroelectric plant
>Co. and Duke Power Co.

) 5

Bechtel General 2750 2 |
. Motors j

i

fsociates United Engineers Fairbanks 3000 2 |& Constructors . Morse 3

b9 United Engineers Fairbanks 3000 2 i

& Constructors Morse j
r
l

I

4
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.
TABLE B-1. (cont

COMBUSTION ENGINI

| Design |
Electrical Date of !

4

! Plant Plant Name Rating Criticality Commercial Location iCode (Docket Number) (MWe) Date Operation (State) Architect /Engin
.

AR2 Arkansas Nuclear One 2 912 12/5/78 N/A AR Bechtel
(50-368)

CC1 Calvert Cliffs 1 845 10/7/74 5/8/75 MD Bechtel '

(50-317)
!

CC2 Calvert Cliffs 2 845 11/30/76 4/1/77 MD Bechtel
(50-318)

FC1 Fort Calhoun 457 8/6/73 9/26/73 NB Gibbs & Hill, Inc
(50-285)

.

MI2 Millstone 2 830 10/17/75 12/16/75 CT Bechtel
(50-336) '

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

PA1 Palisades 805 '5/24/71 12/31/71 MI Bechtel
(50-255)

i
SL1 St. Lucie 802 4/22/76 12/21/76 FL Ebasco

(50-335) !

!
i

|

i

:

i

~,
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.

DG kW

r Constructor Manufacturer Rating Population Remarks _

Bechtel Fairbanks 2850 2
Morse

[1dedicatedtoUnit1Bechtel Fairbanks 2500 I

Morse I | 1 shared between
> 3 < Units 1 and 2

Bechtel Fairbanks 2500 i l 1 dedicated to Unit 2 !

Morse i I ,

i <

Gibbs & Hill, Inc. General 2500 2

and Durham & Motors
Richardson, Inc.

; Bechtel Fairbanks 2750 2 !

Morse
.

Stone & Webster General 2500 2

Motors

Bechtel. Alco 2500 2

.

Ebasco General 3500 2 Both generators are
Motors driven by tandem

diesels
,

.

h

i

f
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\ TABLE B-

l
WES

Design
Electrical Date ofPlant Plant Name Rating Criticality Commercial LocationCode (Docket Number) (MWe) Date Operation (State) Archit.

BV1 Beaver Valley 1 852 5/10/76 10/1/76 PA Stone & I(50-334)

DCl Donald C. Cook 1 1054 1/18/75 8/27/75 MI American(50-315)
Service (

OC2 Donald C. Cook 2 1100 3/10/78 7/1/78 MI American(50-316)
Service (

HN1 Haddam Neck 575 7/24/67 1/1/68 CT Stone & k(50-213)

IP2 Indian Point 2 873 5/22/73 8/73 NY United Er(50-247)
& Constrt

IP3 Indian Point 3 965 4/6/76 8/30/76 NY United Er(50-286)
& Constro

JF1 Joseph M. Farley 1 829 8/9/77 12/1/77 AL Bechtel/S(50-348)
Services,

KEl Kewaunee 535 3/7/74 6/74 WI Pioneer S(50-305)
& Eng. Co

NAl North Anna 1 907 4/5/78 N/A VA Stone & W(50-338)

PR1 Prairie Island 1 530 12/1/73 12/16/73 MN Pioneer S(50-282)
& Eng. Co

PR2 Prairie Island 2 530 12/17/74 12/21/74 MN Pioneer S(50-306)
& Eng. Co

PTl Point Beach 1 497 11/2/70 12/21/70 WI Bechtel(50-266)

PT2 Point Beach 2 497 5/30/72 10/1/72 WI Bechtel
)

(50-301)

RG1 Robert E..Ginna 490 11/8/69 7/70 NY Gilbert(50-244)

.. .

.

..

._

-
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1. (continued)

INGH00SE

I

OG kW
:ct/ Engineer Constructor Manufacturer Rating Population Remarks

.ebster Stone & Webster General 2600 2
'

Motors

Electric Power Indiana & Michigan Worthington 3500 2
:orporation Power Company

Electric Power Indiana & Michigan Worthington 3500 2
orporation Power Company

ebster Stone & Webster General 2850 2
Motors

gineers J.A. Jones /U.E.&C. Alco 1750 3
ctors

gineers WEDC0 Alco 1750 3
ctors

outhern Daniel Fairbanks 4000 3 All five units have
Inc. Morse the capability to be

Fairbanks 2600 2 shared between
Morse Units 1 and 2

2rvices Pioneer Services General 2850 2
& Eng. Co. - Motors,

2bster Stone & Webster Fairbanks 2750 2 1 dedicated to Unit 1
Morse 1 shared between

Unit 1 and 2

3rvices Northern States Fairbanks 3000 2
Power Company Morse

:rvices Northern States Fairbanks 3000 2
Power Company Morse

Bechtel General 2850 2 Both shared with Unit 2
Motors

,

Bechtel General 2850 2 Both shared with Unit 1
Motors

a

Bechtel Alco 1950 2

101
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1

- TABLE B-1. (contin :

WESTINGHOUSE (contin'
.

Design
Electrical Date of

Plant Plant Nane Rating' Criticality Cannercial Location
Ccde (Docket Number) (MWe) Date Operation (State) Architect /Enginer

R02 H. B. Robinson 2 700 9/20/70 3/7/71 SC Ebasco
(50-261)

sal Salem 1 1090 12/11/76 6/30/77 NJ PSE&G

(50-272)

S01 San Onofre 1 436 6/14/67 1/1/68 CA Bechtel
(50-206) ,

Sul Surry 1 822 7/1/72 12/22/72 VA Stone & Webster
(50-280)

SU2 Surry 2 822 3/7/73 5/1/73 VA Stone & Webster
(50-281)

TR1 Troj an 1130 12/15/75 5/20/76 OR Bechtel
(50-344)

TU3 Turkey Point 3 693 10/20/72 12/14/72 FL Bechtel
(50-250)

TU4 Turkey Point 4 693 6/11/73 9/7/73 FL Bechtel
(50-251)

YR1 Yankee Rowe 175 8/19/60 7/61 MA Stone & Webster !

(50-029)

ZIl Zion 1 1040 6/19/73 12/31/73 IL Sargent & Lundy '

(50-295)

Z12 Zion 2 1040 12/24/73 9/17/74 IL Sargent & Lundy.
(50-304)

;

;

|

,
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-

d)

dl

DG kW

Constructor Manufacturer Rating Population Remarks

Ebasco Fairbanks 2500 2

Morse

United Engineers Alco 2600 3

& Constructors

Bechtel De Laval 600 2

3 <

Stone & Webster General 2750 { l dedicatsd to Unit 1
j 1 shared betweenMotors

> 3 < Units 1 and 2

Stone & Webster General 2750 ( l 1 dedicated to Unit 2
i IMotors

> (

General 4418 2 Both generators are
Various driven by tandem

Motors diesels

Bechtel General 2500 2

Motors

Bechtel General 2500 2

Motors

Stone & Webster General 400 3

Motors -

r
3

Various Cooper- 4000 1 2 dedicated to Unit 1
Bessemer i ) 1 shared between

> 5 4 Units 1 and 2

Various Cooper- 4000 ( l 2 dedicated to Unit 2
Bessemer I (



TABLE B-1

GENERA.

Design
Electrical Date of

Plant Plant Name Rating Criticality Commercial Location
( Code (Docket Number) (MWe) Date Operation (State) Architi

( BF1 Browns Ferry 1 1065 8/17/73 8/1/74 AL Tennesse<
(50-259) Authorit;

BF2 Browns Ferry 2 1065 7/20/74 3/1/75 AL Tennessei
(50-260) Authorit;

Tennesse|BF3 Browns Ferry 3 1065 8/8/76 3/1/77 AL
(50-261) Authorit

BP1 Big Rock Point 72 9/27/62 3/29/63 MI Bechtel
(50-155)

BR1 Brunswick 1 821 10/8/76 3/18/77 NC United E
(50-325) & Constr

BR2 Brunswick 2 821 3/20/75 11/3/75 NC UnitedEg'
(50-324) & Constr

C01 Cooper Station 778 2/21/74 7/1/74 NB Burns &
.(50-298)

DA1 Duane Arnold 538 3/23/74 2/1/75 IA Bechtel
(50-331)

DR1 Dresden 1 200 10/15/59 7/4/60 IL Bechtel '
(50-010)

DR2 Dresden 2 794 1/7/70 6/9/72 IL Sargent
(50-237)

DR3 Dresden 3 794 1/31/71 11/16/71 IL Sargent
(50-249)

EN1 Edwin I. Hatch 1 786 9/12/74 12/31/74 GA Southern'
(50-321) Inc.

EN2 Edwin I. Hatch 2 790 7/4/78 N/A GA Southernj
(50-366) Inc./Bect

FP1 James A. Fitzpatrick 821 11/17/74 7/28/75 NY Stone & 0,

1 (50-333)

l Mll Millstone 1 660 10/26/70 3/71 CT Ebasco
(50-245)

!
!
,



,

(ccntinued),

. ELECTRIC

DG kW i

ect/ Engineer Constructor Manufacturer Rating Population Remarks

! Valley Tennessee Valley '

/ Authority

i Valley Tennessee Valley General 3500 > 4 1 4 available for use by
/ Authority Motors / Units 1, 2, or 3|

t Valley Tennessee Valley
r Authority

j
,

Bechtel Caterpillar 200 1

'
3

igineers Brown & Root I
|

ictors Nordberg j 4 available for use by
q Manufacturing 3500 > 4 either Unit 1 or 2,igineers Brown & Root I (

ictors j.j

:o2 Burns & Roe Cooper- 4000 2
Bessemer

Bechtel Fairbanks 2850 2
Mors e

Bechtel Geneaal 500 1

Motors
i f' Lundy United Engineers General 2850 i 1 1 dedicated to Unit 2

& Constructors Motors { } 1 shared between
> 3 < Units 2 and 3

Lundy United Engineers General 2850 I l 1 dedicated to Unit 3
& Constructors Motors | |

4 rfervices, Georgia Power Fairbanks 2850 I i 2 dedicated to Unit 1
Company Morse j j 1 shared between

> 5 < Units 1 and 2
Services, Georgia Power Fairbanks 2850 I I 2 dedticated to Unit 2
Sel Company Morse I {

> (
lbster Stone & Webster General 2600 4

'

Motors
a

Ebasco Fairbanks 2664 1

Morse

103 9
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TABLE B-1. (contin'-

GENERAL ELECTRIC (cont

Design
Electrical Date of

Plant P1 ant Name Rating' Critical 1ty Commercial Location
Code (Docket, Number) (MWe) Date Operation (State) Architect / Engine,

M01 Monticello 545 12/10/70 6/30/71 MN Bechtel
(50-263)

'

NM1 Nine Mile Point 1 620 9/5/69 12/69 NY Utility

(50-220)

OC1 Oyster Creek 1 650 5/3/69 12/69 NJ Burns & Roe
(50-219) +

PB2 Peach Bottom 2 1065 9/16/73 7/5/74 PA Bechtel
(50-277) |

PB3 Peach Bottom 3 1065 8/7/74 12/13/74 PA Bechtel
(50-278)

i

Pil Pilgrim 1 655 6/16/72 12/72 MA Bechtel j

(50-293)
,

QCl Quad-Cities 1 789 10/18/71 2/18/73' IL Sargent & Lundy '

(50-254) |

QC2 Quad-Cities 2 789 4/26/72 3/10/73 IL Sargent & Lundyi

(50-265)
,

VY1 Vermont Yankee 514 3/24/72 11/30/72 VT Ebasco
(50-271)

104
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_

d)

utd) _

DG kW
Remarks

Constructor Manufacturer Rating _Popul ation _ y

Bechtel General 2500 2

Motors

Stone & Webster General 2560 2

Motors

J. A. Jones General 2500 2

Motors
3 /

Bechtel Fairbanks 3250 |

( 4 available for use byMorse I

> 4 either Unit 2 or 3
Bechtel Fairbanks 3250 I J

Morse i

>

Bechtel Alco 2600 2

United Engineers General 2850 1
,

e '

1 dedicated to Unit 1
& Constructors, Motors i

I J 1 shared betweenInc.
3 < Units 1 and 2 ;

[ !

United Engineers General 2850 i 1 dedicated to Unit 2
j

i
& Constructors, Motors j

;L

Inc.

Ebasco Fairbanks 3000 2
' Morse

!
. ;

.
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_

VEN PLANT CONTROL NO. FAIL NUM

C M12 014164* 2
|

| C MI2 017837* 2

I G FP1 015050* 4

G P83 018059* 3

W DC2 021634* 2

W S01 017760* 2

W Sul 022919* 2 -
,

This field is nonnally used for counting events rather than sorting
them.

Component Type

The Conconent Type field distinguishes different components within the
data file. We used the code, DG, to identify diesel generators. Since the
code is t;te same for all diesel-generator events, it is not displayed on
the computer printout of the diesel-generator one-line LER descriptions.

,

This field can be used as a sort key. |

1
I

Event Date (Fall DATE)

We used a six-digit field to record the date of the event: two digits
each, for the month, day, and year. The event date corresponds to the
EVENT DATE listed in the LER for each event. The month, day, and year can
be used as sort keys.

,

1

Manufacturer (MFG, KW)

A four-character field identifies the diesel-generator manufacturer
and the size or kW output rating of the unit. This is accomplished by
dividing the four-character field into two, subordinate, two-character
fields. One of the two-character fields (MFG) is used to identify the

105 '
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manufacturer, the other (KW) is used to identify the continuous generator
output rating. The four-character field or either of the two-character

fields can be used as sort keys. A list of the manufacturer and kW rating
codes is given below.

Code Manufacturer

AL Alco

CA Caterpillar

CB Cooper-Bessemer

DL De Laval

FM Fairbanks Morse

GM General Motors

NM Nordberg Manufacturing

WO Worthington

Code kW Rating

02 200-400 kW

10 500-1000 kW

18 1750-1950 kW

25 2500-2850 kW

30 3000-3500 kW
4

40 4000-4418 kW

Subsystem (SUB/SYS)

The diesel-generator unit support systems (subsystems) discussed in
the " Component Definition" in the text, were identified and coded according
to the following scheme.. We used a single-character field to indicate the
subsystem in which -the event occurred. 'This field can'be used as a sort

j key.

i 106-
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Code Subsystem

A Fuel Oil System

B Lube Oil System

C Starting System

0 Cooling System
|

E Scavenging Air System

| F Engine Frame / Internals

G Governor

H Exhaust System

I Shutdown System

J Output Breaker

K Exciter / Voltage Regulator
|

L Generator

M Other/ Unknown

|

Failure Code (FAIL MODE, FAIL MECH) 1,

A three-character field indicates the failure code. A single-character
subordinate field indicates the f ailure mode. And a two-character subordi-
nate field indicates the failure mechanism. We used the following scheme
to encode the various failure modes and mechanisms identified in the LERs.
These fields can be used as sort keys.

Code Failure Mode

A Does Not' Start

B Does Not Continue to Run

U Unavailable /Nonfailure

Code Failure Mechanism

00 Unknown

107
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'

Code Failure Mechanism
,

i

01 Personnel Operation

02 Personnel Maintenance

| 03 Personnel Testing

i 04 Design Error

05 Fabrication / Construction / Quality Control

06 Procedural Discrepancy

I 07 Defective Fuel Injector (s)

08 Corrosion / Erosion

09 Foreign Material Contamination
|

| 10 Mechanical / Electrical Control

11 High/ Low Ambient Temperature

12 Lube / Fuel / Water / Air Leakage

| 13 Vibration
i

14 Out of Adjustment / Calibration

'

[ .

Type of Event (TYPE)
i

A single-character field indicates the type of event identified in the
LER, that is, random, recurring, common cause, etc. A blank in this field
implies a random event.' Otherwise, we used the following scheme to identify
the-event types. This field can be used as a sort key.

Code Type of Event

B Recurring Common Cause
t

C- : Commmon Cause
,

,

'R Recurring

| S Connand Fault
1

T. Recurring Command Fault

~108
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Failure Classification (CLASS)

We used a single-character field to classify the events as " time
| related" or "denand related." A "0" in this field was used for demand

related events, and a "T" was used for time-related events. If no identi-

fication could be made, a "U" was inserted in this field. This field can
be used as a sort key.

Repair Time (REPAIR)

The REPAIR field indicates the approximate time interval necessary to
return the diesel generator back to service (i.e. operable condition).
This is a single-character field with the following coding scheme. This
field can be used as a sort key.

Code Repair Time

1 All times greater than 0, but less than or equal
1 hour

4 All times greater than 1 hour, but less than or
equal to 4 hours

8 All times greater than 4 hours, but.less than or
equal to 8 hours

D All times greater than 8 hours, but less than or
equal to 24 hours

G All times greater than 24 hours

U Unknown /Not Applicable

Method of Discovery (DISCOVERY)
:

We used a single-character code to indicate the activity taking place
when the event occurred or was discovered. The coding scheme for this
field is as follows.

I
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Code Method Of Discovery

M During Maintenance

N During' Normal Operations

R During Records Review

T During Testing

U Unknown

Failure Mode Description (FAILURE MODE)

We condensed the LER narrative sunnary of the fai~ lure mode into a
50-character alphanumeric field. This field provides a short, concise
description of the failure mode. It is not a sort field.

Failure Mechanism Description (FAILURE MECHANISM)

We used a 41-character alphanumeric field for a narrative description
of the failure mechanism. If no mechanism was reported, this field provided
an additional description of the LER. It is not a sort field.

For convenience, these codes are summarized on a single page and

included at the beginning of each listing of one-line LER sorts given in
the appendices of this report.
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APPENDIX C

LER RATE ESTIMATIONS

To estimate the LER failure rates for components, we used the
following well-known statistical methods for Type-I censored data with
replacement (for example, see Reference C-1).

The general methods for estimating rates on an hourly basis and on a
demand basis are

1(hourly)=f (C-1)

1(demand)=h (C-2)

where

i estimated failure rate=

N number of reported component failures=

|
T total time accrued by all components '=

D total number of demands on all components.=

The general computational formulas, Equations (C-1) and (C-2), may be
applied to particular situations. The failure rate for a component in a
particular plant is estimated by setting

i

N=N
g

T=T
4

0=O
g

1134



where

g the number of component failures in plant iN =

T the total accrued hours of all like components in=
g

plant i

total accrued number.of demands on all like compo-D =
3 nents in plant 1~.

In a similar manner, failure rates may be estimated for components
manuf actured by a particular vendor, for components in a particular plant
type (for example, PWR or BWR), or for components present in all plants.

We based confidence limits for hourly failure rates on the assumption
that the underlying component failure distributions are exponential, so,
the resulting LER data are representable by a Poisson process. In demand

evaluations, N is binomially distributed. However, when the probability of
failure is small and the number of demands is large, the Poisson
distribution may be used to approximate this variable. The generalized
formulas for estimating 90% confidence limits on the failure rates are

X (2N) X0.0 0.95 (2N+2)s 1(hourly) s (C-3)
.

2T

and

X (2N) X0.0 0.95 (2N+2)
s 1(demand) s .(C-4)g 20

where

0.05(2N) the chi-square variate at 0.05 cumulativeX =

probability with 2N degrees of freedom

0.95 (2N+2)- the chi-square variate at 0.95 cumulativeX =

probability with'(2N+2) degrees of freedom.

i

!

l
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'In this work, when we-observed no failures, we estimated an upper 95%
confidence limit for the failure rate by

|-

2

0.95 (2'X
'

i(hourly) = (C-5)
I

or by

X (2)0.
1(demand) = (C-6)

.i

depending on whether temporal data or demand data are involved.
1.

In estimating the above confidence limits, we assumed that all compo- )
-

nents in the sample had exactly the same true failure rate. No effort was I

made to account for possible variations arising from the mixture of popula- ~|
tions having different true failure rates. For further discussion of the I

assumptions and limitations of these confidence limits, see Reference C-1.

I

Reference

C-1. L. J. Bain, Statistical Analysis of Reliability and Life-Testing
Models, New York: Marcall Dekker, Inc., 1978, p. 157.

|

|

I

l

|
.

.j

|
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APPENDIX 0

FACILITY OPERATING LICENSES ISSUED WITH

STANDARD TECHNICAL SPECIFICATIONS

.

117



-

._-

APPENDIX D

FACILITY OPERATING LICENSES ISSUED WITH

STANDARD TECHNICAL SPECIFICATIONS

Facility Vendor issue Date

Crystal River Unit _3 8 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 Cor. version) 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

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

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 M. Farley Unit 1 W June 25, 1977
North Anna Unit 1 W November 21, 1977
Salem Unit 1 W August 13, 1976

'

Trojan W November 21, 1975
Yankee Rowe (STS Retrofit) W January 1, 1977

|

.

e
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APPENDIX E i

DIESEL-GENERATOR EVENT DATA FILE

,

121 |



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

COCE5 USED IN LER UNk-LINE DEALRIPII0h5
s a

s s

---.LUR E.C.L A251 F d.? T.I.O.NfAI
..--.IMkI .. .F A I LUR L.MO.D.tREPAIR : a

s ------ .. s --- . --. - -

s s

: a

-.E S C.R I P T IOND .. .-----CODL D 8 CODE D E.S.C R .I P.I I GN
CLDE

-.E .S C R.I .P.i.l 0M.. -. s -. - - ----- .---

: 8

1-0 LO I HOUR a A - 00E NOT START 0 - DEMAND
4- 1 04 HOUR : 8 - 001 NOT CON!!NUE TO RUN : I - IIME
8 -4 ''O 5 HUUR U - UNA AILABLE / NUNFalLORL s 0 - UNkh0hh
D-8 C 4 HCONS : a

G - GatAlc(R THAN 24 HOURS :

U - UhAho.N / Noi APPLICAaLE s
s

---.... ...- ..h-..-----.. . _- --s s.-.-...-..-. . ..---.... .

s

SUS-$fsitM - - .-- -----.-- .-.-----s

---.------.Di&COVlRTMETHOD OF---------- a a

.F AILUR E MECHAN.IS.M
: -.------

- - s:

CODE DESCRIPTIDM : :
----.RIPIICN---.E DESCCOD-.-- =====. e

'EM a CODE DESCplFTION aA - fuel UIL
1YD

------

---- ----------- s

- s AR1' cit
,s tMt 4.-

gNG hyk tM s M - DUR hG MAINTEhANCE
- C OL .hG SYS hM : GO - UNKh0hh a N- CUR NG NORMAL GPENAi!Oh>

02 - PgRa$UNNEL OPERA!!LN
DbR hG REC 0mDa StWituE - 4CAWLNGlhG A k SYSJEM s 01 - PER a R .

thhEL Ma thit hahCE a T - Dum.NG TE5flNbF - thGINE FRAME # ihltRNAL) a

G - 60(ERNOR s 03 - PtR50hhtL ILSilNG 0 - bhMNCuN
H = EXHAU C4 - DL>IGN ERROR :
I - 3HUID)1 SYSTEMLbH ST5TtM s 05 - FasmICATION / C0hb1RbC180m # CLAL117 C LMIR LLs

$3 dIhkkka WO($AGERkGOLATOR hI.~DEffffY:t,312'i!:0215658 8:
ca L - GENEWATOR

08 - CURR0510NMA(SERIAL
EdOh!LN a

: 09 - fLHEIGN FCNTAMINATICh :M - UTHER / UNKNO.WN.--.-.--- --.-------s LO - MLCH ANIC AL / ELLClRICAL CONIRCL s-.----.... .-----.----..--==--

al - HI / LOW AMSIENI ltMPERAIURE s

: L2 - LLBE / FUEL / Walth t AIR LEAKAGE :
WB N55) WENDOR

k DUkNAIlONAUJb5TMENT / CALIBRAllCh :TYFE OF EVENI :
Ofa .- -.----.--- - ---

8

s a

CUDE DtSCRIPTION : a CODE .D.E.S C R I P i.l.Uh,

a : ---- --.-- .

s e

6 . htCURRihG COMMUh CAdhE s e 8 - BABCUC5 L *ILCCA
C - LOMnUN CAU5E : s C * COMSU5s!UN ENGINEERING

G - GtNtRAL ELE IRIC
CUMMAND FAULTS a b - mL581NGHUba(tRtCURRlhG aR .

3 -
1 - htCURR ING CLMMAND FAULib : s

DG MANUFACibutR KW MAllNG

C00t DESCRIPTION CCDE DESCRIPII0h

AL - ALCU 02 - 2CC-4CC KW
CA - CAltRP!LLAR G- S C-3CCC Eb
CS - CCOPER-8Eh5EMER e- 1 S0-1930 Re

2 00-teto su04 LatAL SDL --

GM- IAIRSANn5 MORSE 30 - 3000-350C Re
GM - GthERAL MOTORS 46 - 4CbC-4418 Fw
NM - NORDBERG MANUFACTORING
hu - WORTH!NG10N

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
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ONE-LINE DESCRIPTION OF DIEstL GENERATOR EVENIS

F F 0

$
uL L R G

MM i
e A M S0Ef A A E
& N COslNUL FAIL FK Y OCP $1kN i NO. DAIE GW $ EH E3 # f FAILbat MODE F AILbRE MECH ANISM
$ ANI J146a8 CS1176 GM25 C A10 0 e T DG el FAILO 10 START CN SIMutTED E.5. AtibaTICN FAILp ulCLE IN AUTO 314UT~~5RCLIT
8 AR1 016461 112276 GM25 M 904 C08N sA LG ..;.;1? ALE OLE 10 BET CIRCullav INA0VRihi UPER OF F 1RE OktuGE 575 TEM
8 &#1 ulad47 0805 77 GP23 M Ug3 R 00R MONTHLT SURtE!LLAn!* TEST NGI PERFGBPED ON IIME THIS 15 A REPE11 Tite OCCUR.'ENCE
8 AR1 J19S78 102 37 7 GM25 C A14 I I e i 81 OG FAILO IO SIARI80wlFI CF TO ELLar SETP0th) AL5C DIDDL CR-1 FCOMO $N0 DIE 3
$ AA1 021C63 032C78 GM25 E 800 i G i DG 82 DN FIRE Out TO LUBE DIL GETTING Ihic EXHAU5T IuR80CHGR BRNG F AIL EDecad5NG $!at F AILORE
8 CH3 018231 060277 FM30 4 A13 T4 I "A" OG FAILO TO Siani CN MONTHLY 1EST LOC 5E INJECICA HOLD-00mM NUTS

8 C#3 G18365 072677 FM301 A06 3 0 1 i "38" OG FAILD TO SIARI DIESEL TRIPS hkRE ND1 NESET REWISED PROCEDURES TO RESET TRIP 5
3 Cd3 0193G2 092877 FM30 s A10 5 0 8 T 38 OG FAILO 10 START DLE 10 START PERMISSIVE tu5I O siaRI PEaM. OLE To Los Lu8t Ott PRE 550R

$$ 8 Cd 3 620221 12217 7 FM30 G A09 R 08 I 38 CG FAILO 70 START--3RD OCCURANCE SMALL PIECE 5 of IN5utaI10N PREthi GOVENOR
h CR3 L2 270 010378 FM30 G A09 R 0di 38 OG F AILO 10 ST ARI --4TH CCCupahCE FOREIGN MATTER IN SERtc 8005fa ,

8 Cd3 023166' 111778 FM30 M A00 A u 1 i E0G=$ FAILO 10 FAST STARI ON TWO CONS. AIIEMP15 STARTED $LCCE55 FULLY IWICE AFTER ANOMALY
d 081 019816 122977 GM23 G A14 5 0 4 N UbRIN LD5P DG 1-1 siARIO AND TRIPPD ON CyER5 PEED 3MPp0PER SETTINGS CF HI SPsiD AhD OWt=5PO
a 081 02e273 01C978 GM25 F AG9 I 4 I DG 1-1 TRIPPD ON HI CRahKCASE PRE 55bt6 OlkiY CRAhKCASE VtNT ClL CGLLECIQR
d 081 G20708 02G878 GM25 E BO S 0 G I 1-1 OG st0 DuE 10 h015V TURBOCHARGER DESIGNitABRICIN CR COMPNT F AILuRE.REPL ACO
8 081 021580 050978 GM25 E 800 0 G T GEN LOAD FLUCiu AithG AIR INianE Lo Puth$ AtARM cab 5E uhRh0mN EsIEN5gyg MagNg ptRFORMED
e 081 G21eS2 060478 GM25 K A10 04i 1-1 DG F AILD 10 OPER ATE mIIH PROPER FRE6/v0LT FAILD PRIPARv PCTEhilAL FuaE FLR OG 1-1
8 081 G22G46 071978 GM2S M 006 0 u i D15EL 31 ART ilME NOT CHECKED PRCCERLRE5 M001FIED;

t e ud! 022692 091478 GM25 M U03 00R OG 1-1 005 FOR PMe5 $bpVEILL ANCE 1Ebi NOT PERFCRMO PERSONhEL ERR 0k
| 8 081 0230G7 103178 GM23 M 811 5 0 4 i 1-2 DG 5/0 00E TO ROOM TEMP RCSE TO 116 DEG. Cu1510E AIR DAMPER W0bL0 NOT OPEN

e M51 C13AS9 071376 GM23 M A00 u O I SiVERAL ATIEMPTS TO SIART "8= DG hERE bh5bCCE55FUL No OEFIN!1E CA45E CCbLO BE FOUND

l-

|
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ONE-LINE DESCRIPTION OF OIE5EL GEhERATOR EVENIS

1
h5 I 1

ULL RC
P S CEO

v M 0 A
E N CDNIROL. FA F D 5I R
" _1. .."9:_ 9t,l,h, g,Kg__lg,CPHg3 RI gAgguR$_Mggt galgbgg,MggMAN!3M
8 dal 01:t22 080ET6 GM23 C A10 04 T "A" DG F AILED TO ST ARI 00 RING SPECI AL TEST IMPRLPER GEAR ENGAGEMENT-Alk STRI MTR 00C
6 R41 0166S6 '120676 GM25 G 810 08i DG "A" IRIPPED OFF-LINE 25 MIN INTO IEST SPEED Cohl 5m FLD CLOSE085PD DECR to TRIP
S R$1 018853 082477 GM25 M A00 R U 1 1 DIESEL GENERATOR "B" FAILED TO START NO SPECIFIC CAu1E COULD BE DETEuMINED
8 R41 022613 10G478 GM25 A 801 5 0 1 N "A" DG 5/D DUE To SPR AY OF F0EL Ott: "B" DG db5 FULL LE AR-ERC5tLF LOOSENED SINR PKG GLND
6 R51 022827 110278 GM23 K v10 08i aA= DG Lost FOR 7dDUR58"B"DG INOP. PLANT h45 StD BLCoh CUhl. P0mER FU5E IN VCLI. REGUL ATCR
8 !!! 014298 022176 FM3w J A06 5 0 1 T "18= DG CLTPbi 8REAnER FAILED TO CLOSE FACCED ERRoa-IMP GCb SEITING-FREG TOD LCs
8 Til 017650 020377 FM30 8 L10 0 8 N DETERMINEu THAT "A" DG hDULD NOI START CN LOSF h/0 AN E5 SIGNAL-FALLTV PRE 550Rt ShilCH

gg 8 I!! 020295 0112F8 FM39 8 A14 5 1 4 T EDG 18 F AILED TO SI ARI CN SIMULATED Abio E5 TEST CIL PRES 5 Lin 5v PRESS SETTING DRIFIED
Ln ' 8 Til 02G997 031878 FM3G S A10 I 8 T EDG FAILED TO START DEFECilkt Ott PREsabRE LIMEI SalICH

8 il2 021t09 042578 FM30 F $90 R U 1 I "B" DG (RIPPED CN Hi CRNN5i PRE 55 AFTER 32 MIN RUN NG ASNQhPAL PAR AMETERS hERE F0bMD
8 TI2 021607 052076 FM30'F AOS C D G i DG 8 FAILED TO STAkT %ERT SHFT Sik LP E Luf CR ANKS F LD-tMP MIL
8 TI2 021005 052378 FM3d F 809 R T b M DG B IRIPPED ON HgGH CR ANKC ASE PRL55 - 32 MIN RLN .PART PLbGC CRIFICE PLATE *TO-CRMSE WAC EJs
8 T!2 023430 122878.FM30 A A09 1 8 T OF-a-id DAD MOT START PARTI ALLY CLCGGED FUEL CIL FILIER

C CC1 013287 072976 FM2$ 0 A02 a D 4 N 812 DG F AILD 10 al ARE AUTO F AILD ALSO FROM CONl RM J ACKEI COOLING H2O SYS AISBCUND NOT DENID
C CC1 013584 080776 FM2$ J A02 $ 0 G T 11 DG FAILD TO SENSE "Ai WOLTAGEeCONG.-0UTPUI 8KR. h!LL NOT CLOSE--COLD SOLDER Cut,N TO EkA
6 CC1 U1640 102576 FM25 M 800 4 01 T 812 DG 5tD DOE 10 DG VENT F AN STOPPED-BLOhN f 0SE cab 5E FOR BLOhN F05E NOT DETERMINED
C CCA wl7iA3 111876 FM25 M A00 R U 1 I 812 DG 5/D 00E 10 !!5 VENT FAN NOT bTARI!NG SLCth Fuse--REPLACED CONTROLLER COIL ft
. ... I'**** 0515T7 FM25 M A09 R I e T 812 DG FAN FAILD TC SIARI WHEN GLN RECEIVD SIGNAL DIRT ON FAN MAIN SKR CONIACTS
C CL1 wl8C41 060377 FM25 8 U13 R T4N 812 OG PLACED 005 TO REPAIR 2 MINOR fu(L CIL LEAK 3 FIIIING5 V18 RATED LOOSE --TIGHIENED THEM
C CC1 0183G6 061777 FM25 F 802 D 1 i 811 DG iTARfD;LATER D15 COVE *4 86 CTLINDR RELIEF WALWE blBRATED LOCSE AND FELL OFF DG

_ _ - .__________________________-__ -_ - ____ _ _ _ _ _ _ - _ _ - - - _ -- - - _ -- _ _ _ _ __ _
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ONL-LINE DESCRIPTION OF DIESEL GENERAiod EVENT 5

FF 0
A A

bff R C i

P S CEU
L /MM i L Py

W A M &CgiA A t

7 D$kEN GW k HE FAILURE MGOE FAILURE MECHANI5MM

.C CC1 uts468 071177 FM25 8 D02 C D 4 M 811 DG ON FIRE cue 10 L.D. H1 TING HDI EAHAu$I U-RING SEAL ON SIRNA NOT GLUED PROPERLY

C CC1 01d467 071377 FM25 0 802 $ 0 1 I ell DG TRIPPO ON L0u JACMET CCOLN1 PRESS kHEN b!Ab SIGNAL REPOWEDIDP $m!TCH 150L AIE D
C CCA 019592 101077 FM23 K A13 i 0 i 812 OG FAILO TO REACH VOL1 AGE WITHIN 10 SEC. 2 LOOSE FLSE HLOR5 IN ERCITAf10N CIRCU1T

C CC1 U196%S 111577 FM25 8 U13 R T 0 i s12 OG 00% 00E TO MINOR FUEL LudE C00LikG H2O LE AK LOOSE F1IIINGS DLD GASKET 5 LOOSE FL ANGEh
.C CC1 01973s 111677 FM25 8 U13 R I4N s12 DG 005 IO REPAIR MINOR LEAKS FUEL L LUSL O!L 11GHTENED FliTING$eFLANGES

C C C 1 021660 ' 0 410 78 F M25 L A00 b 1 T 812 DG UWER$PLO E 1 RIPPED RESTARTED 30CCE55 FULLY CALSE N01 DE1 ERMINED TENTED 3AT NEXT IIM
C CC1 G21L95 041378 FM25 M A00 U1N 911 DG F AILD TO $I ARI CN LOSS OF LFF5tTE POWER SIARI/ FAILURE ALARM D15PLAVO NO A8MORMAL5

pg C CC1 023300 121878 FM25 M 800 R 01 1 sal DG 5 Hut 00hN DUE TO ROOM VENie F AN FAILO TO 31RT F AN F AILbRE -RESET OVERLOAD 3
Ch .C CC2 G16722~121576 FM25 C A09 i 4 i 821 DG F AILD TO 4TARI FROM CONTROL 800P E LOC ALLY CLOGGEO AIR STRT 015tateut0R PILOT VALVES

G CC2 G18422 022277 FM25 C A00 0 8 i 821 F AILO To si ART L A55UME R ATED SPEED IN 10 SEC AIR START SYS D15A$$McLO LINSPECTED
.C CC2 L174ST C31777 FM25 M A00 R U 1 i s12 OG WENT FAN FAILD TO START ON SIAS $1GNAL OWERLOAD$ TRIPPD ON FAN 3 RESET GWERLOAD5

C CC2 U17966 060177 FM25 0 A12 I O I 821 DG FAILD TO MEET SIART TIME CRIIERIA SkRWICE bATER INLET VALVE LEAKING ERCEatt
C CC2 018428 062177 FM25 8 U13 i 4N 821 DG 005 OUE TO MINOR CIL LEmK5 FULL OIL LE An$ FROM LGO$E FlitINGS
C CC2 0164e9 071877 FM25 8 U12 I8N 821 DG 00$ TO REPAIR CRACRED OULL5ETEIGLA553 REPLACED GLA$$ h!TH PLENIGLA$5 hINDOW

C CC2 C19481 110177 FMZS O U13 i 0N 821 3/D FOR 7 HRS. FOR PM'S LE AKS ON H2O JACK 1 REL 1/4" FUEL O!L TLdN |0 INJ TIGHTENED
C CC2 020226 011C70 FM2S J 810 f 1 i 821 DG TRIPPED AFTR 29 MIN. 00E TO GEN FAUL1 LOhi 0F FIELD L REWER5E POWER RELAub

C CC2 624'v91 080178 FM25 0 810 $ 0 4 T e21 OG IRIPPD ON Hi JACRET COCLNT TEMP SERB H2O $LPPLY W ALW F AILD to OPLM
AC FC1 G14tt9 040776 GM2% M A06 5 U 1 T stARf DN SECONORf AIR REQUD 1C.6 SEC5.V3. 10$EC3. PuGCEDURE WA$ INADEQU TE

C FC1 C1459G 042776 GM25 C A02 i D e U OG-2 PNlMART A[R $1 ART MTR FAILED 10 DISENGAGE IMPRPR SEING FOR MAG PMUP ON $mICHG (ACH

ARMATU L NAD OPEN u!NOINGAC FC1 915014 081176 GM25 G 810 1 8 M SMCkE COMING FROM DG-2 GOWENOR MUICR ENCLCSURE

_ - _

_ _ - - _
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ONt-LINE DE5CRIPT10N OF DIESEL GENERAT0R EVENTS

$$
41 1
ULL R

P 8 Cg0
! CON!ROL FAIL K P
M a NO. DATE GW 5LM E $R Y FAILURE MODE FalLURE MECHANISM

C FC1 U13722 081576 GM2S C A14 I D 6 U DG-2 PRIMARf AIR STARI MIR FAILED TO D15 ENGAGE SETNG FOR M AG PKUP CM SWTCHG ( ACH DRIFILD

C F C1 017t628 04C677 GM25 C A09 W T 4 T DG-1 FAILD TO SiuT hTHN lb TECe5 TRIO OK ON PRI AIR 04P05111 FOUND ON SECONDART AIR MOIORJ
C FC161F661 04d777 GM25 A u01 0GR FtEL O!L STORAGE READING 5 $La;%TLY SELCW TECH.5P. 015CCURD FO R DAYS L ATEReT ANK5 stuE FILLDU

C FCI Glibc2A 041477 GM25 C A09 R I*I DG-2 FAILD TO 4 TART IN 10 SEC STRI. OK ON PRIMARY DsP051T5 IN SECCMOARY AIR MOTORS
C FCI C21t92 061978 GM25 K A10 R D 1 i DG-1 FAILED TO NEACH RATED TERM WLIG OM 5TARibP JLCuN FUSE IN GEN FIELD CIRCUIT
C FC1 421199 071278 GM23 K 81G R D 8 i DG-1 FRELO WENT TO MAR EXITATION - UNII SHUID0hN 3 EXC11ER 508CCMPONENT F AILURE5tC0!NCIU18

C FC1 022249 080978 GM25 K 810 R D 6 1 OG-1 FIELD WENT TO MAX ERCIIA110N - UNIT 3HbiDLeF REF ER WCL14GE IENER DIODE DUIPLI 04 tF TED
p- C M42 014164* 012876 FM25 M U03 08 i UG 12U L 130 005 W/0 PENFORMANCE 0F SURb TESTIN, OPER TH0bGHI SLRV IkSI UNNEC IF 005 PMS

C$ C Mll 61446G A C21776 FM25 A A09 8 i 1 M OG 12U FAILED 10 START - SIMILAR CCCbReLER 87'-238 D1RIF FLEL DIL FLIReC AR80N IN CNKC5E VENT
C M12 G142608 021876 FM25 A 809 8 1 1 N DG 124 IRIPPED 0FF-LINE - SIMILAR CCCumet75 238 OIRIr FLEL CIL FLTR.C AR8ON IN CRnC3E WENT
C M12 014260C 022076 FM25 A 809 8 I 1 N DG 120 TRIPPED OFF-LINE - SIMILAR OCCUReliS-238 0181V tbEL OIL FLTR, CAR 8ON IN CRKC5k WLN!

C M12 0142600 022376 FM25 F B04 8 I G M DG 12U IRIPPED OFF-LINE - SIMIL AR OCCURe875-238 CPPER ROD OE ARING F AILORE - L ACK OF LURRE

C M12 01**S2 032476 FM25 M 003 DbN DS 130 NOT IE5 FED AFTER DG 120 DECLARED IN0PERA8LE OPER UNAhARE OF REGMI IC TEST ALI DIESEL
C M12 015106 0602T6 FM25 F 809 b i 1 i DG 13U TRIPPED ON HI CR ANKC ASE PRE 55 - Il MIN RUN CRMCSE AIR EDUCIOR FOUNC OIRIT
C M12 013216 061776 FM25 8 Ull 4 I 4 N 230 DG ST8T Lo PMP TRIPPE0e La TEMP CECREAaED h0 Cab 5E FOR TRIPeIEMP ebbLD PRkt OG STRI
C Mt2 015383A 0816T6 FM25 G A10 8 i4 i OG 120 FAILED TO SIART Cdit0 LEATHER ba5HER IN 8005IR SEdvCM0f04
C M12 91)S638 081776 FM25 G A10 e i 4 I l'G 12u FAILED TO START ORIED LE ATHER WASHER IN B005TR 5ttv0MOIOR |

' C MI 2 015 be 3C C A2 376 FM25 G 810 8 I4i iG 12U IRIPPE0 CFF-LINE CRIED LEATHER h4$HER IN B0051R SERV 0 MOTOR

C M12 015906 09C176 FM25 8 812 C i 1 N DG 13U 5HUIO0mN - FIRE GM EXHAUST MANIFCLO LUSL & FLEL OIL ACC M UNDER MANIF INabtATU

C M12 C16036 091976 FM2' 8 812 8 0 4 N 120 DG HAD TO 8k SECURED AND DECLARED INLPERABLE EXC5V LEAKAGE Cf LUBE Olt FILTER GAaMET

i

1

I
!
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ChE-LINE DESCRIPTICN OF CIE5EL GENER ATOR EVENIS

FF 0
A A i

5 1 I 5
ULL R C

P a
.i L P W

CE O
L / M M

W 4 M S0EY A A E
E N CCNiuCL Fall F K Y DCP 4I AN i 40. DAIL GW 5kMEak f FAILbSE MODE FAILbRE MECHANISM
C M12 016G31 092{76 FM25 0 BJ9 8 i G 1 120 DG RECVO L0m CW FLO AL A-Uhtt bhL0ADED, SECURED EXC5V Mb55EL FCUL!hG CF DG HT E3LHANGF 5
C MI2 016o26 12G176 FM2S 0 A09 8 i G 1 13U DG STARTEDe h0 Cm FL0he SECURED EEC5V Mbn5EL FCLLING CF DG HI EXCt' '45

C M12 016735 121876 FM25 F 806 0 G T DG 130 e3 UPPER PISTON CON ROD ORhG CAP 3HEARED C AP5 CREWS F AILED - PROS DUE TO DRY 5' r.15

C M12 017020 011077 FM25 F 813 5 D G T DG llu 5HUTD0bN DbE TO HIGH WISRATION 5K1D Muchl Ik RE5ONANCE u!TH ENG FREQULN
C M12 021371 02C977 FM25 8 ble D8U 13U DG akMotED FROM SERWICE REMDbE C RECALS LU8E CIL TEMP SulTCs
C Ml2 0118378 O!!S77 FM25 4 002 5 0 b N SOTH DG'S FULL SUPPLY VLW5 FOLND SHUT-8CTH DG INOP RE A5CN FCR SHUT VALVE 5 b4$ UNKhD,h

C M12 018923 081077 FM2S G A01 S 0 1 N DG 12u FAILED To RESTART CN DEMAND G0bERNOR STILL 1h "No FuELa FRLM PREW 5tp

$$ C M12 018972 081777 FM2S D 809 8 i G T 12b DG Law Ce FLOW AL AR >s DG QNLUADED AhD SECbSED EAC5V Mb53EL FCbLING CF DG HI EXCHANG R5
~

E
0 C M12 013974 082377 FM25 M U03 0 b N 12U DG RETURNED T3 SERVICE WifHOUT CPERASILITY Tsi OPER Dichi KNOW TEST REORD ArgER PREV MIN

C Ml2 G18976 A 082677 F425 D UJ9 8 i G T DISCOVERED 13U DG 5W HX MUSSEL FOULED IN50F CL INJEC110N FOR 400 MUSSEL CONIRCL
C M12 0189768 0920FF FM25 0 809 81 G N CCULING hTR LQW FL0s ALARM - 120 DIE 5EL GEN IN4UF CL INJEC110N FOR ADQ MU55LL CCNTROL
L M12 0192SS 092477 FM25 1 814 3 i e T 12U DG APPE ARED TU TRIP DN GEh CWERCORRENT MICR0 Su Cu) of ADJ ON DG OW5PD 1 RIP MECH
C M12 U19929 11C977 FM2h n A01 5 0 1 T DG 13U TRIPPED bHILE PARALLELING WITH 4160V 805 IMPROP&R 40LTAGE SETTING PR10R TO PARALL
C M12 021386 0$0878 FM25 0 809 8 i G T 120 DG Lob Ce flow ALARM, DG bMLUADED AhD SECLRED EXC5t ML55EL FCULING OF OG HI EACHANGLks
C M12 022191 080378 FM25 A 807 T 8 T DG 13U 5HUTD0mN DOE TO LEAKING thJECTOR CRACK Ih INJ PLMP 015CH v&LVE CAGE
C MI2 4232A3' 12C'78 FMZS D 809 8 I G i 12U DG 5/D DUE TO Lou CCCLI>G WArER FLom PuSSEL 5 HELLS th THE HEAT EXCHANGLp

C MY1 G20733 021878 GM2$ G Ad9. I 8 T D6-1A F AILED TO RESP 0hD DURING TE5 3 RUN FCR IRAlhG CIRIV CLhT ACI CN SPEED CUNIREL ". 80ARD
C Mt1 02271S G92578 GM2$ A A06 5 0 1 T DG-18 COULD NOT BE LOADED DURING 1EST AFTER MAINI AIR WA5 NC1 PURGED FuCM FUE' LihES
C PAA b17219 021177 AL25 C b12 C i 4 I DG 1-2 HAD 1 0F 115 AIR > TART MurCRS CTCLE DEPLETED AIE 5LPPLVe mAgr4 LKG Chiu MOTOR

C'PA1 0194G9 0823FF AL25 A b06 C T 4 N LEbEL IN DIESEL FUEL Uit SIG TANK DECR50 TO 53 PCT 5UPPLIER F AILED TO Ok8. ten PER SCHECULL

,
_ _ - - _
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ONL-LINT DE5CRIP11CN OF Ditbat GENtRATOR EvENIS

f F D
A A

$ 11
yL L 8

MM 1 P
W A M $0E f a& E
t- N CCNIROL FAIL FK f DCP a1R
N 1 NO. DAIE GW 5L M L 5af FAILLRE MODE FatLURE MECHAN 15M
C SL1 01)uo3 051876 GM30 C Uu9 I 6 I "A" DG PLACED OUT CF SERT!CE AIR 51 ARI SYS b ALWE5 & LINES CLO60 m DIRT
C $L1 C16881 11C276 GM3h n Aul i 0 4 i la DG FAILED TO START PEuSLhNEL ERROR - INCCRRECT VAlbE LINEUP
C SL1 017134 011877 GM30 E 804 R I C i 18 DG RAN FOR Sh MIN THEN TRIPPED UN LCCKOLI IUk8CCHARGER $HAF T AhD CIL 5E AL Gag AGED

C SL1 0171354 011977 GM30 A A09 R I 1 T THE la UIESEL GENERATOR FAILED TO 5IART rialf FUEL R ACK LINKAGE =R ACK STUCK ortM
C S L 1 0171358 011977 GM3G A A09 R I 1 i IHE LA DG FAILED TO START AGAIN - LAIER SANE DAY DIRIT FbEL RACK LIhKAGE-RACK $IUCK CPEN
C 5L1 017441 030177 GM30 1 A01 $ 0 1 i la DIEaEL GENERATOR FAILED TO STARI CPER FAILED Io dE$ti GWLd3 PEED IRIP
C 5L1 019511 092677 GM30 E 804 R i GT1A DG 5HUID0hN WHEN $MOKE 153 LED FROM TUR80 CHARGER FAltt0 TLR80 CHARGEN LNilp.,

Cj C SL1 G24532 09CS78 GM30 J A10 I8 T "A" DG OUTPUI 8 BEAKER'uCut0 MCI CLOSE REMU1ELY DIRTV CChTACTS ON IT5 OPERATION RELAT
G B F 1 414102 011476 GM30 G A12 i 1 T F AILD TO RESPOND IC ELEC. GOWhR $lGNAL5 DG 8D Cit DR AthD FROM Hf 0RALLIC ACIDAIOR
G BF1 916261 110376 GM30 G 809 C T 4 I D DG ERR AIIC $ PEED SEHAVIOR Uh DE R LUAD DIRIT OIL IN GCtERNOR
G Sil wi6396 112276 GM30 C 002 U 4 M ONE $ FART circuli CN 8 DG INOP3 2hD START CMI. CK BRLKEN SILD HOLDER UN BREAKER, REPLACED

- G 8F1 422004 07G978 GM30 K U11 4 0 4 i IC DG FIELD 8KR TRIPPD 30G INCPEAABLE GvEkHEATING CF BKR DOE TD IMOPR8LE FAN
b 8 F 3 016 817 112676 GM3G C 002 u 8 M START CRI. 1 0F DG 3D INOP DUE TO RELAT FAILURE NOT AOLE 10 SEN5E SPtED IN START CRT.
G 8FA L19133 091977 GM30 K A10 0 1 I 3D DG IRIPPD ON OWLR$ PEED IGOVERNCR INCPERABLE 10 FUSE CPEN 015 ENABLING FIELD C1kCb!T
G 8F3 021760 070678 GM30 J U10 U 8 N 4 Kb $f AND8T POWER CMT SKR DEFECTitti 06 IN0 PARA 8L AHCRI IN h1MDING GF A SPRING CHARGN MOTUR
G BP1 014417 032476 CA02 0 809 R i 8 i DG IRIPPD ON H1 COOLING WATER IEMP h&IEk PUPP SUCT SCREEN PLUGGD

G 8P1 L14oW4 051676 CA02 D 809 R I G N DG 1RIPPD ON HI COCLN WATER TENP PUPP hHAFI 3CCRED INLEI 3CREEN PARI! ALLY PLUGGED
G SP1 G15448 08GS76 CA02 M A03 R U U T DG F AILD TO 31 Aal RIININ 15 3EC NCI RETESTED CPEkAT0u h0i AbaRE OF $1GNIF UF iTART 11M
G 8P1 01$449 080576 CA02 D A00 R U8N DG FAILD TO START h1 THIN 15 SECONDb DURIN WEEMLY P05518LL HATER JACKET HE4TER FAILURE
G SP1'015444 081276 CA02 C 410 R I e i mEEktf TEST FAILD 10 START * TARTING 8A1 TERT CABLE FAILD LOOSE CONNEC

_ _______ ___________ _____ ______ - _ _ - _ _ _ _ _ _ - _ - _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - . --- - - - _ _ _ __
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.ONc-LINE.OL3CRIPTION OF DIEikL GEhERaiDR EVEhi5. . .-__ _=_ =

F F
A A

58 1
uL L R C

P 8 CEO
L / M M i L P W

$fkE CONisCL FA K P
N Nu. DA GW EH E aR T FAILtRE MODE FAILtRE MECHANISM

G 8P1 [ 6(ik Ukhhhh CA05 5 A30 5 u E i F AILD 10 MEET 15 SEC 5f555'ftb5 OLRIhG WEEKLY TEST P05518LE Fbit'55555k'F51Lb55
~

G API G16304 1C2876 CA02 G A00 R u b T OG FalLD TO Siaki bliHIN 1S SEC POSSIBLE FUEL GCVERNOR C0mIROL PROBLEM
G BP1 016460 110476 CA02 G A00 R u O I SIART TIME 2 2 3EC SLCmER THAN RECb! RED P05el8LE FUEL GOWERh0p PRC8LEM

G 8P1 016587 111876 CA02 C A10 R 04i fallo 10 ST ART IN AUTG TESTI STARTER MCTUR PRC8LEM ORCKEN SPRING IN WEhDIR MECHAhl5M
G 8P1 U16 97 120276 CA02 G AGO R u L T FAILD 10 MEET 12 SEC START TIME DURING AUTO TEST FUEL GLvtRhuR REPLAC40 CN 12#19476
G BP1 916913 122076 CA02 G A04 R ub i START llME EACEEDED CRITERIA SY 4 SEC GobERNCk Lb8E EFUEL 5t3 UNOLR lhtE5f!GTh
G 8P1 016912 122776 CA02 A AC4 R U U T START IIME GT. CRITERIA 15 b5 12 FUEL Got. LLBE Olt SUPPLY M00lFIO 1s10/77

[] G 8P1 016911 122876 CA02 C A!G R 04 M DEFtCT1WE STARILR DRIVE, DG FAILt0 10 51 Api ORCKEN 5PalhG DELCO PART c1945487
CD G SP1 C10410 010377 CAG2 6 AJO R d d I FAILD 10 STAR [ IN AbIu TEsf cab 5E Uhkh0bN Lb8E Ott RETENTICN IN GOV.1

G 8P1047( 22 011077 CA02 G bb4 RUbh REMCit0 FROM SERVICE FOR CORRECT!WE MC0!FICAllCh LUBE DIL SUFPLY TO G06. MGOIFIED
G 8P1 02ui9e 032477 CA02 G A00 m u o T EDG STAkTING IIME EXCEEDED 12 SEC. af .8 SEC. GubERhLk Lb8E Srs MODIFIED Oh tI acs77

G SP1 018102 051877 CA02 0 A00 R I4i H2O JACKEI HEATER FAILURE--EDG TE5|E03 OID Ndi Mkt 1 IIME CRITERI AIE ACEt0E0 8f 12 SkCONDh
G BP1 918.u3 C52677 C402 A A0C R O b i START llME 16.S 3ECs SH00LD 8E LT 13.9 3EC Full C0hiput WAttk MODIFIED

G BPI 018742 080177 CA02 J A04 a D G T IELIED EDG el1H 2A-28 SkR RACK 0 OLII Abl0 IkANSFk ANO MAN IRAh5FR FAILD TC CLO5E oulPLI enk
G HP1 019S41 102077 CA02 C A00 R O b I Siaki IINE 21.8 SEC Vs. 13.9 SEC CHECK 0 bCLT AGk ORcp ch sl ARg C A8tts

b DPi 049993 112 47 7 C A02 A Ac0 R d 1 i Siakt IIME 33 stCS IESTED 1AT W11Hlh GNE HCUR FUEL CHECkE0 Ok PREM GRADE OF FUEL O5LO
4 BP1 02957) 020278 CA02 M Au0 R O b i SfART !!ME 28.5 4ECS b5 13.9 SECS cab 4E uhMh0hN
G eP1 020$80 020978 CA02 0 812 I 4 T DG IRIPPD ON H1 WATER TEMP AFIR 25 MIN CF UP) AIR LEAKAGE ON PUMP COOLING d43ER SHAFI
4 8R1 0168544 010477 NM30 8 A04 C D4 5 03 OG IRIPPD R/A AT PohEM Loh LueE CIL TEMP Luk SEIPCINI F GR PRE-FILTER HEAlta eJACK!
G 8R1 0168348 0104 7 7 NM3D 8 Au4 CD4 i e4 DG IRIPPO R/A AT PChERa 10 SWIICH NGT RESEI L.0. PRE 55 Sh!TCH llME DELAY INC0EREtl



_ _ _ _ _ .

.O.N.i- L I N E ..D.E .S C..R I .P .I ! O N..O..F ..D.I .E .5.E.L..G.E .h E R A T.O.R ..E.%.E N T S.... .. . .. ....

F F 0
A A I

5 11 5
UL L R C .

MMi P

hbh$N 'CCNTROL FAIL K
N I NU. DATE GW 5EHE5R V FAILLRE MODE FAILURE MECHANISM

G SW1 0192 75 A 091277 NM30 M b01 R D b N R/X AT P.R 81 DG RIMDbED FROM SERWICE FOR ANN.INSP 1.5.4.5.F NOT PERFORMED ON 9/13#77
G BR1 0192758 092877 NM3G M 001 R D O N sJ DG Uui FOR AhN. INSP. T.S.4.F NOT PERFORMD e4DG UPER AICA ERRCd
G BW1 019391 101177 NM30 G SOS D8 i s2 DG ONABLE TO MAINIAIN LOAD CYCLING 500Kb 3H0kiED LEAD 5 IC GCVERNCgg gNcckpgcy anns

G 891 02JDG8 12C977 NM30 C A09 i D i 83 DG STARI TIME 1C.2 SEC V5 1G CAR 8CN BLILLUP ON AIR WALVE STUCK Shul

G BR1 019948 121C77 NM30 J B00 0 D I 4MOKE COMING FRCM 32D RELAf AND 86D8 SktAt FLAMIN4 REPLACED AND CALIBRATED RELAf5

G 841 020246 010e78 NM30 1 U01 5 0 4 N 82 LG 5ECbRED OPERAIUR F AILD TO RE5Li LOCK 0bi 82 DG INCPROLE f uR 1.5 NOUR5

G BR1 022454 C91178 NM30 A 807 T4i s1 CG CVLINDER s1 hai FIRING--HEAtf LOACING F11 FALLif FbEL PUMP REPLACED

G BR2 014136 010976 NM39 J A10 04 N el DG SI ARTED BUT Chirut anR F AILD To LLOSE IC E-1 SRLKEN LUG b!RE Dbf TO STRE55p.

h3 G 8R2 014614 031476 MM30 A 812 iDi AT 96: P0hER 82 DG STARTED TO CTCLE IN LOCAL-MANUL FUELCIL 5HIFT kALtE LEAkN GASKET RENEmED
4 8R2 0140G9 032576 hM30 M b01 D G H RLFbEL MODEe 30G SEING PM'03 FAILD TO TEST $86T 8 '8" IRAIN NOT 1ESTED TILL 3/29/76
G BR2 415461 061176 NM30 A A02 C D D i el DG 51ALLED E FAILD TO TIL INTO E-8US R/E Al PR 40 GAL H2O IN 5 ADDLE E 4 Daf TAhn
G Su2 016399 111176 NM30 C A08 i D I DG FAILD CPER TESI-12.2 ON s2 AIR REC 1 EWER CHECK WAlbE RU5 FED 5Hbi

G ed2 CIL823 122976 NM30 G 810 I8 I 82 DG FAILD OPERA 81LITY TE11 --LOSS OF SPEED CONI. CLbICH ADJUSTED AhD STATOR 90LIMTR dEPLAC
G BR2 018177 06G777 NM3G M U03 D U T kHILE SECURING D41 OPERATOR REDUCED LLAD T00 FA31 BAR TRIPPD ON REWERSE P0mER AND DG LOCoul

G RW2 449612 021378 NM30 K A01 3 D1N FOLL0m!NG SCRAM ON UNii 1 ist DG LC RELAY WDulDNei REstisLD55 CF EXCITATION RELAY NOT RLSEI
G C 01 C 158 72 C82376 C840 A 800 U8i FUEL LINE TO AN INJECIOR OF 81 DG BUR 5I cab 5k bNCETERMINED

G C01 L16560 110776 C840 K 808 I0i DG-1 LOST ELLCT G0bERNOR CONTROL AND WOLTAGE POT. IR ANSF SMR Fb5E CONTACTS DAID12ED
G Col 016712 111076 C840 J A03 & D 8 T EG-1 ObiPUT SkR F AILD 10 CLOSE--8LCbN Fb5E 59ptL AY DISCCNNECID ONL Y ONE m!RE ON 11#8/76

G Cul C ATC64 121576 C840 J UIC 8 D U l COMPLEID DG 1E5I3 8MR. IF5 W0blD NOI CLOSE AulL IF 8KR 1AF CR 1FA TRIPPD--AUX CONTACTS POOR
! G Col wi9A17 091277 C64G A but D G N FbEL OIL REIURN LINE 5HE ARD AT INLkT 10 DAf STOR AG RIG 10 HANGER m0Rkl0 LOOSE CAUSN EE MOVEM

-
_ - _ _ - _ - _ _ _ _ - _ _ __ __
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Cht-LINE DESCRIPTICN OF DIL5EL GiNERAIGk EtENI5

FF
A A

51 1

CfbP
L

! k CONINOL {MM i L P Vhbp $fFAIL M

I .1_ - UNI.. 3$1b. S.U. b.H Eggg ggj{gRg,[ggg gggggRg,gggHA}{{M
G Col G20Bb3 011778 C849 J W10 8 0 b i AUA SWIICHE5 FAILD TO CLCSE ON OG CUTPLI 8KR IHIS 600LD PkEbEh! 5HUIIING SKR5. 1F5 AND 145
G Col 023044 091278'C8*0 F A09 I G I 82 DG TNIPPD APPROA 1 MIN AF TR REACH RATED $ PEED MAIN BEARING FAILD Out TO LOW LUBE OIL
G 041 414*34 G22776 FM25 8 412 R i 0 T 5 MALL FIRE ON E1HAL31 MANIFOLO OF DG 1G21 OIL LE AK FRUM FRONI CCVER PLAIEs

G DA1 014337 031776 FM25 H B12 R IO I 5 MALL FIRE NEAR EXHAUST MAN-IUR8CCHRGR FLANGE IGZ1 LEARY FLANGE GA$ MET

G DA1 014953 062276 FM25 0 809 C i 8 T IG-31 DG TRIPP0 CN H! JACKET TEMP-DECLARED Ih0PROL E5h LOW FLOW 00E IG MUD IN ${RAINER
G DA1 015993 1CG776 FM25 F AGS 0 0 i 1G21 BRCKEN LGWER WERT ORIVE C0dPLhG HUS HJS MADE OF hRChG MAIERIAL
G DA1 U16449 110276 FM25 M uo6 0 G R 1G-21 L 1G-31 ANhUAL INSPECT NOT PERFORM CN TIME COMPLETED 10/21/Te W5 9/15t 6i

[[ G DA1 016432 110476 FM25 A B04 0 0 T DG 1G-21 5/0 00E TO FIRE -FUEL LINE FRACTURE INADE0 BATE DE51GN
PO .G DA1 017750. 051077 FM25 J Alb d06 ( 1G-21 DG OUTPbf SKR F AILD TO CLOSE AUX C0h1ACI5 0F $IN08Y TRANSFCRMER OFtN

G Dal G17963 CS1277 FM25 G 806 5 0 1 T 1G-31 DG =0ULD hai REACH FULL LOADING OhtV 250c Km SPEED SElithG ADJosinNI NOT RESEI
G DA1 019448 10C677 FM25 A bo4 0 0 N 5th08V DG FUEL STRGE TAhK thoICATOR thCCRRCTLY CAL AtluALLY 2600 GAL Lk35 THAN INDICAIED

,G DA1 021171 040378 FM25 F A06 0 G A BEARING h! PED ON 4/13/77 NOT CUE 10 MISALIGhMEhi LUBE Olt FILIEk DRalM VALVE mA5 CPEh
G DA1 023593 122778.FM25 M uC1 0 G N CORE LOA 0!NG 1G-21 th0P3 f.s.3.7.8 tIOLATED 1G-31 hCT 115i0 DAILY--12/25 TC 12/31
G on1 01616 7 093076 GM10 A 002 C D 8 M SACM-HOE SEVERED FbEL OIL TRah5FR LINE 10 Uhtil OG AND FIRE PUMP 3 PRUMPILY kEPA1 RED
G OR1 0204088 012778 GM10 M All C 0 1 N 0-1 8/U DG FAILD TO START 1$f 5 TIMES-LCh.IEMPERAT mthlER kEATHER
G OR1 020408A 012978 GM10 M All C D G N b-1 F AILD TO 5 TART 00E 10 COLO ut ATHR 6 HEATPS INSIALLED L ROCM hthTER12ED
G Ddi 0206:2 030478 GM10 C A10 0 G I 0-1 Stu F AILD TO START RtX IN HOT $/0 PODE SfhCHRL START $hlfCH FAILO
G DR1 021518 CSC378 GM10 C U02 3 0 0 N Lum SIARTN AIR PRESS 00E 10 LE AKING PILCI AIR REG. IMPROPERLY FOSITIchED 0-RING
G OR1 021517 05G778 GM10 8 A10 i 0 N TEMORARV DG FAILO 10 START DUE TO Low LUBE DIL PR3 L.O. PUMP COUPLING DAMAGED

G DR1 021S16 0*1178 GM10 A AIG k 0 G I TEMP. 06 F AILO TO 51 ART-8Lud Fb3E5 1N CONT L OGIC SHCRTED 01006 ACROS5 FUEL PRIMING PUMP

- _ - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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ONt-LINE DESCRIPTICN OF DIESEL GENERAIDR EVENIS

F F D
A A I

5 1 1 4
ULL R C

P S CEO
kb M ~ 0 A

E N CONINCL FAIL F M f DC P
N ..?. ..NL.. .. ..D.A T .E ..G..k. $. .E.H. .E .,41 k.R .T F.A IL O.R t.MO.D.E .F .A.I .LU..R .E..M.E C.H.A N.I .S.M. . . ... . .. . .

G DNA 021$37 06C678 GM10 A U91 a D GN BACkbP DG D Af IANK EMPTT AND IR ANSFER PLMP hA5 OFF PUMP ATARTER F AILD AND PtROLNEL ERROR
G Ok2 a14913 CS2376 GM25 C Ado U 1 i bNil 2/3 DG FAILD TO START Cab 5E bHNh0hN Bui POSSIBLE AIR aTART SYsi
G DW2 GIS242 071076 GM25 D Ull D L N 0-2 DG COOLING H2O PbMP 8KR FCUND IRIPPD EACEa5W ILMP IN Skp ChulCLk

G 082 016010 090516 GM25 M U08 C I G N H2C LEAKAGE INTO O 2/3 DG ROOMS SM ALL Hott IN HPCI TLai REibEN LINE 8 CHLORIDE SIRESS COMR05N
G DP2 016168 G93076 GM25 K eG 9 i D i 2/3 DG OUTPUT ERRAllt AFIR CONTRO PLACED IN "$1LP" 3H0RTD SELLNIUM RECTIFIER DOE 10 DIRT
G DN2 016943 102976 GM23 I A14 3 i D I LNil 2 DG FAILD TO SIART Tu1CE MALFUNCT 5tD SELEND 50LEh01D PLUNGER Obi 0F ADJU5IMENI
G DR2 0166S4 121876 GM25 A su2 3 u D i LNIT 2 DG F AILD TO CARRY RE00 LOAD 12000Ku MAX H20 IN F0EL SUPPLY FROM FLb5HING UPERATCN

ha G DR2 v17397 032277 GM25 C A10 R D 1 i UNil 2/3 Fr.lLED TD START att alART MOTCR PINION GEAR JAMMED
kN 4 DN2 0162e3 063077 GM25 G A00 R D 1 I 2/3 DG IRIPPD ON OVERSPEED DORING 2 ATIEMPIS PUS $18LE CDI-OF-ADJb5I GOWENN C MPENSATINC

G DN2 018444 071277 GM25 G A00 R D 1 T U 2/3 D/G TRIPPD ON OVERSPEED--0CCbpD ALSO 6/30s 77 PR08A8tE CUT-OF ADJUST GubEN0R C OMPE N5 f l N
4 DP2 G196S1 103C77 GM25 E But i G i bNil 2/3 UNLUADED IRIPPC GN LCW H2O PRESS RESTART IUk80-CHARGR CLUCTHESHAFI StAk!NG
G OR2 0197J2 11167 7 GM25 I A00 $ D 1 i AUTO-5T ART SIGNAL SENT IO UN!! 2/3 Obglh CORE SPRT RESEI SIARI FAILORt RELAY E Dif5EL STARID

G DR2 019726 112977 GM25 D B12 C D D i 2/3 DG 5/D DuE TO COOL H2O PUMP TRIP 1CMIN. LOADED HATER LEARD GR0bNDED PUMP SIAIGR
G DR2 319723 120277 GM25 C A13 R T 1 I ONIT 2 DG AIR RECIkWR LCW PRESS TERMINAID $1ARI LOC 5E WIRE AT IERMINAL 23AS
G DR2 019014 120 3 77 GM25 C A12 04 i 2/3 DG F AILD 10 ROLL OVER--LOh STARI AIR PRE 55LMt puPIbato RE6btAIUR DIAPNRAM
G ORd U19903 120477 GM25 J AUQ U L T U2 DG DuiPUI 8KR F AILD TO CLOSE--NO APP ARENT C AUhE 3 SU85EGhi IE315 WERE $UCCE55FUL
G UNd 02J242 01G378 GM25 C A13.R I e i bhli 2 DG F AILD To al ART WEEKLY SUNV IL5T LOCSE MIRE AT IERMINAL 25A5

G DR2 G21ste D30778 GM2S C A00 5 0 8 I UPtR AIN SHOOK AIR STAki 30LLN0!D Luh!T 2/3 STARIED P05hl8LL hlRE DAMAGED DLE IC FREO IN5PtC
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G UH2 02iS38 052278 GM25 G A02 0 6 T u-2 DG IRIPPD 4 TIME 5 ON OVER5PEEDipta IN StD MCDE G0bMR SElllhG FOUND SET [00 HIGH
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G EN1 G14196 051576 FM25 M Aut U b i 18 DG FAILD TO START CN FIRST AffEMPI bNah0bN blLL 00 WEiktY START 10 DETERMINE
G EN! DISSS7 062676 FM25 8 802 5 0 8 i DG IC IRIPPD Dut TO LLBE O!L SWIILN NOT CALIBRATED Pth5CNNEL CID NOT Call 8 RATE Sm!!CH
G EN! 01))68 08C576 FM25 K A06 5 0 1 i DG 1A IRIPPED DuE TO LOS5 OF ExcliATION DRNG afhCH CLFLCilVL PROCEDURE - PARALLED OUT OF SfN
G ENA 015947 081476 FP25 M A00 N D u T IC DG F AILLD 10 5TARI DURING SURV TEST - RECbRalNG EA ACT C AL5h CF SI ART F AILURE NOT KNUhN
G EN1 01606) 091176 FM23 G A10 R D 1 l 1A DG FalLED 10 STARI - SLRb IEST - DCCLRRED PREW LOh,GIL LEVIL IN GOWERNGR
G E N ! 0168 42 122S 76 F M25 M 800 R b U T DG IC IkiPPD APPROR 45 MIN. OF SUN IIME; REPETITVE CHECKNG CUT LOGIC ON IC DG

G ENA G16t43 123176 FM25 M A00 R D 1 T MAN SIANT OF 1A DG FAILD TH15 HA5 HAPPND SEFORL INSPECILD C RETESTED SAT 15FAC{CRILt
[] G LN1 018141 052877 FM25 M A00 ubi 1A DG FAILD 10 COME UP TO RATED bCLI IN REGO. IIML IOCK 16 SEC b5 12 SEC RtTE5IkD SAI15FAC
'"

G EN! 018644 061377 FM25 D 814 i 04i IC DG TRIPPD RESTARTED SAlI5F ACT LO JACKET CLNI Lob COOLhi PRf55 &m!TCH IO BE CALIBRAIED
G ENA G15640 061877 FM25 D 814 I04 i IC DG ik! PPD ON LO COOLNI JACMET PRE 51URE P05518tE INCLR6ECT PRE 55URE SEIPu!NIS
G Eh! u18047 0625 7 7 FM25 0 814 i D4 N AC DG IEIPPD CN LD COCLhi JACMT PRESS CPERT PRL55bkt bA5 ASCVE IRIP SEIPOINI
G Eh1 018e39 081277 FM25 K 810 D e i la DG Lb5T MANUAL buti AGE CbMIROL MAN REG MIR OPER XFMR PtR $bP OIODES FAIL
G LN1 020031 081877 FM25 F 804 R DGi DURING 50RV TE5flNG, DG 18 GEN IN80ARD 84NG F AILED BE ARING CbERNE ATED - LX ACT CAUSE UNkNCbN
G EN1020C13 111977 FM2) K 8U2 3 04 I 18 DG ObiPUT bOLTAGE 100 HIGH - 18 DG SNUTD0hN IMPROPER ADJL5IMENI 0F Abi0 REG 5ETPOINI
G EN1 020214 112577 FM25 G A08 i eIAA DG F AILD TO ST ARI;5 TUCK GOVNR BUGhTR SEPT 0 MOTOR AIR P!biDN bA5 CORRODED

G EN1 024191 126P77 FM25 A UU1 i D u N 1A DG FLEL OIL XFEN PUMP DISCH VLb5 F0bhD 5Nul Peh5CNhEL ERROR - IMPROPER VALtE LINEbP
G EN1 021449 033078 FM2) M uG4 C D 4 i 805 2F FDR BRLAKER CONI PeR DESIGN CCblD Cab 5L A LUSS CF 2 del 5 IF SATT LCal C0thCI b LOSP
G EN1 021430 033078 FM25 M UO4 C D U i DhL LDAD SEQ TIMER DESIGN COULD RE5bt! IN OWLD OF DG 18 IF LOCA FOLLh5 Ld5P OR WICE VERSA
G EN1021476 06C278 FM25 M UJ4 C D U T VLIG LOGIC UN DG5 1Aa18,1C 5UCH INAI blBRIN OF TIE 8RER DCOR mLD CAUSE SRMR TO CLUSE

G EN1 621719 062778 FM2S M 002 C u 6 U IC DG 8ATTERY Pti CkLL SURV NCI CCMPLETED IN INTWL SPECIF lh IECH SPEC-PERSONNEL CVERSIGHT
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F i D
A A i

bLL R
P 5 CEO

kbShAV 'A M
E N CUNIROL FAIL F K VDCP5iR.h i NL. DATE Ge stHEakV FAILURE MODE F AILLRE MECHANISM
G E55 5524i5~ 09i558 755i 5 bon C D E R DG5 IHAT FA,IL IQ $1ARi CE~ IRE"5/D CLRING LOC A OR LU5P M AY 605~kiki5Ei~iROM CCNTRdt ROOM

~

,

G EN2 022213 080978 FM2S M 003 DUR SURhitLL ON DG "B" NOT PERFCRMED PE R$GNNLL 0%ERSIGHT

G EN2 L22493 092078 FM25 M UQ4'C D L R DG5 IHAl FAIL TC START OR ARE $/D Obk!NG A LCCA OR LCSP MAY kOI RESIARI FRCM THt CONlRCL RM
'G EN2 c22731A 102678 FM25 G A10 R D 8 I "C" D1LSL FAILD TO REACH 2*ORPM IN 7 5EC. STICEING 60%NR R005TR SERVO
G EN2 G227 SIB 103178 FM25 G A10 R I6N "C" Dit1L F AILD 10 RE ACH 250 RPM th 7 5EC. FAULlY ELEC1RONIC 5 PEED SWITCH $4GNAL
G EN2 021o35 111378 FM25 M UQ3 D e N P0hER AT 1464 Mme TE511NG 2C DGe 15.4.8 1 1.1.A SuRb TIME LIMIT DN OTHERS RAN UUT--S Heb4
G FP1 GASLSG* 061676 GM25 K U14 C D U i AeB,CeED DG5 hERE UNSIABLE DURING TE511NG DRIFI IN ORCOP CRT-NOT NECSRt FCA EMERbCV
4 FP1 wl6496 111776 GM2S 1 A10 R Dbi "B" EDG FAILED 10 START CURING SURbEILLANCk IEST GEN TACH kELAT DID N01 OPERAIEe OEF CNVIR,,

gg G FP1 016t00 121576 GM2' 8 A10 R 01 I DbRING TESTING "A" EDG F AILED TO STARI Lab LbsE Clt PRESS - RELIEF VLV LEAKAGE
G FPI G16971 011977 GM25 8 A10 R D 1 i 00klNG 59RVe EDG IRIPPED ON EMERGENCY 51 ART Lab Lb8L CIL PRES 5e SECCND ATTPPC SUCC$FL
G FP1 C17125 042G77 GM25 1 A10 R D e i Duk!NG NouilNE SURV T15fe EDG FAILED 10 51ARI 1ACHCMETER RELAf FAILED
G FP1 020S18 021578 GM25 J 810 I 1 i "A" EDG IRIPPED DURING 50RVE!LLANCE IEST BLOWN FU5L th SINCH CR) FOR OUIPUT ORRR
G FP1 0i2115 073178 GM25 8 003 p 4 i L.O. SAMPLE S NOT I AKEN IN RE00 IIME INILRVAL 5 APPLE ECb!PPENT FAILb4E

; G FP1 C22276 G82878 GM25 8 UOS D G N EDG INUPERA8LE SEC AUSE OF NOISY LUBE UIL PbMP PUMP - MCICR MISALIGNMENT
j G FP1 023101 120578 GM25 G A02 5 0 4 i "A"DGTRIPPD uHEN BEING PANALLED M!iauJuSIMENT CF GOVENOR'

G Mil 016999 020177 FM25 A U12 R i 4 U DG DECL ARED INOPER IN ORDER TO REPAIR FbEL DIL LA SMALL CRk IN PIPE N1PPLE TO NU. 12 INJ
G Mll 01908G 092777 FMZS A U12 R I 1 U DG DiCLARED INOPER IN ORDER TC REPAIR Fbkl CIL LK SMALL CRk IN PIPE N!PPLE TO kJ. 12 INJ
G Mll 019820 121077 FM25 1 bio u 8 N DIESEL GENERSIOR BECAME INOPERABLE GOV SHW100mN 50LON010 M ALFUNCy!ON
G M01 G16166 101C76 GM23 C A09 I D T 811 DG F '.aliD 10 ji AR T ON 82 STARl!NG SV5 TEM 82 STARI sTS AIR CONT CCMP FO LED w RU$iU

G OCA G14447 030376 GM25 K A10 D e i DG 2 JTARTED Bui DID HOT DEV 50FF VLIG 10 LOAD mL5IH5E FFC0 RELAY FLD TO EN8G2 FLD FLA>H
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ONE-LINT DESCRIPTION OF DIE 5EL GENERATOR EvtNI5

F F 0
A A I

h kL R
P 8 CEO
L / MM ILP y

W A M $0EY A A t
E N C DMI R OL FAIL FA Y DL P S Ia
N { Nu. DAIE GW $EHE5R Y FAILURE MODE F AILORE MECHANISM
G DC1 G11042 Ct0076 GM2' C A00 01 T OG 82 F AILEL TO STARI dup!NG CPER ASILIIY TEST CONTRCL SEu FALLI - HCWEWERe Stu CURRELI
G OC1 023119 113078 GM23 K A10 08 i 810G ST ARTED SUT GEN FAILO TO EXCITE--AbiO ACT.TE5 bMLSED T ARGE T PECH LINKAGE IN RELAT 81NON
G PS2 013991 011176 FM30 C 001 4 D 1N E-3 OG ut F EED anR FOUND OPEN - PRE %ENTS STARTING CetR LEFT OPEN AFTER OC GRND 15CL PROCLO
G Po2 018686 082677 FM30 D av- 5 0 1 T E1 DG FAILED 10 START DUE TO HI JMi CLG wiR TEMP CPER RESET TRIPPED PMPe8uf NOT DIESEL TRP
G PS2 018887 082677 FM30 i L.;2 ; D 4 ( k4 DG IRIPPED ON ObERSPEED CW5PD TRIP SET 3ELos DE31GM WALuE
G P82 G19414 101877 FM30 D A02 4 01 M E3 OG TRIPPED FOLL0h!NG MANUAL 5(ARI 3 WALVE5 10 L0m PRESS 1m LEFf 5HLI
G P82 019560 110177 FM30 8 U12 i 8N E-4 DG CECLARED IMLPERASLE CLEANUP ACCOM CIL UNDER MACHINE-FIRE HZD,

G Ps2 C1983G 112277 FM30 A b12 I4N E2 DG OLCLARED IN0PERA8tE REPAIR Fbcl OIL LE AN IN PLUG CN CuMO FLIR
[3 G PS2 624w9C 121977 FM30 L Awe U u T E1 OG IRIPPED ON " A" PHASE O!FF AfiER PARALLELING CAL 5E CCutD MOI SE DETERMD AFTER EXIV IST'

G P82 023167 010378 FM30 8 Wil N O 4 N E-4 UG DECLARLD IN0PERA8LE LC L U8E CIL TEPP-REPLC LUBE DIL HTR ELEMI
G P82 b20161 011878 FM30 8 Ull R D8N E2 OG DECLARED IN0PERA8LE LD LUBE CIL TEMP-REPLC 2 COIL 5 IN HIR ELE
G 782 G2J665 022878 FM30 8 812 C D 8 T E-2 DIE >EL TRIPPED ON HIGH CRANKCASE PRE 554Rk HATER IN CIL D APORIZE0 - LE AKY Ott ORUM5
G PS2 022462 083078 FM30 G A10 I l' T E-3 DG 4 TART I!ME DID NOT MEET IS REQb1REMENT LEARY CNR %LV IN AIR 80C5 fem RELAY Hv0 av.
G P82 023349A 122178 FM30 G A10 D 1 i E 3 OG al ART TIME 13 SEC. WS. REQUIRED 10 SEC. E3 DG GUWERNOR REPLACc0 ON 12/28/78
4 P82 0233498 122178 FM30 G A00 0 1 T E2 DG START TIME 11 SEC. WS. 1G SEC POS$18LE GonERNOR PR08LEM5 I

G P83 0186S9* 061377 FM30 C U10 C i b N 3 0F 4 DIESEL GENERATOR 5 INCPERABLE STAR [ AIR COMPLE55CR$ TRPD - AIR [ANKS M1
G P11 010966 092276 AL2) H 804 8 T D T "A" DG EXHAUST MANIF LE AMING BL ACK SMORE EXPANSION BELL 0ws CONNECIOR SEPARATED
G Pil 016368 111776 AL25 H 804 8 T 0 i "8" OG EXHAU5I MANIF LIAKING SLACK SPOKE EXPANSION SELLCuS CONNECTOR SEPARAIED
G Pil 922128 080278 AL25 n 801 08i 8 DG BECAME INUPkRASLE AFTER CNE HOUR RLM CPERATOR CAUSED DICDE F AILURE5 IN VLT REG
G GG1 014120 011276 GM25 C A10 0 8 I ONIT 1 DG F AILED TO ST ART WHEN MODE 5e IN START MD AIR START 50L WLW OIRif-NOT OPEN FutLY
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A A
$1 1 5

CEbP $

i (3tIii!v M
E h CLNIROL FAIL FK V UCP

E a) R
!A

N I NL. DATE Gh 5 EH f FAILLkE MODE FAILURE MECHANI$M

G QC1 G14426 031176 CM25 M 902 C D 4 M 1/2 DG 005 IOD LONG FOR PREbENTAi!WE MAINTENANCE COMMbMICATIONS PRotLEM SETmEEh OPER-MAINT
G QC1 G157tS 072776 GM2S M 006 D 1 M bhlt 1s2 CG 003 FOR LONGER THAN I$ ALLChahCE MAINT MAk UhatARE CF IIME LIMII-PROCED ER
G QC1 016904 120276 GM25 0 902 C D 8 M CCCL1hG hTR HDR FOR OG 1 CW PLMP - AIR 600ND Alp LlhE All ACHD TO RHR PUMP-CDPMCN HEACR

G QC1 W18412 042577 GM2% K A10 D G T kHILE ItSTING INE DG. 1HE FIELO FAILED TO FLASH CAPACITCR ACRO $$ %tTG Sur RELA DEFECT!WE
G QC1 Clo114 OSC677 GM25 A 412 i 8 U LEAh D!ato IN TAP OFF FbEL LthE IG FUEL PRE 55 GAGE Fut 1s2 cG - CRAcu$ ATTRaic To hRML $1R$5
G 0C1 G19100 082477 GM25 L A13 i 4 i Ohlt 1 DG STARIED AND RANeSUT NO WLIGe$tNCHeFREO thEG GEh IACH 5ET $CREs$ VI8 RATED LOOSE
G QC1 019994 112e77 GM23 K A10 0 4M 1/2 DG bObtD h0i $ TART $UCCESSFLfeFIELD 8KR DEFECI FAILED DICDE th FLD SKR INILK CIRCUIT
G QC1 W22666 092878 GM25 A 044 0 D M ON!1 1 FUEL AFEk LINT $ NEM0 REC-T3 DECLARES DG th0P 730 CAL Dar IAhn FbtL-utESEL mLuto RbN{g

00 G JCs 018745 081077 GM25 0 012 IGN "A" DG REMVD FRM SEkw CLE 10 DECR5 th EhG WIR L)L EAST Ch HI E3CbER HAD A IUBE LEAR
G QC2 020$9S 012478 GM25 0 012 a I D T bMIT 2 DG Cd PUhP DRAINS FAILED 10 5Hui AIR 5bPPLY 50LCNQ10 VALVES FAILED
G et! 914740 05C676 FM30 F A09 R I 4 N "8" Dit3EL GENERATOR 1 RIPPED CN Hi CRhn5E PRES $ CLCGGED CRNESE EJ $bP QRIFICE CR kJ 80Dy

G vf1 C15739 082576 FM30 A s13 i 1 i "a" DG C05 TO IAGHTEN FLEL HEADER FilithG$ ENG1ht t18RATICN LCOSENED MECHANACAL CONN
G Vf1 016323 062377 FM3G F B13 R I4 i "d" DG TRIPPED ON HIGH CRANRCASE PRE 250RE W1BRTN CAUSED HOSE CLMP CH AIR EJECI FAIL
G vf1 0178$8 072677 FM3h C AW9 I 4 Y "A" 01E5EL GENERATOR FAILED TC START AIR $1Ak1 SQL DALet3 800hD CLSD 8t CEARi$
G vf1 020194 12197 7 F M 30 F 813 m I 4 i "d" OG IdIPPED CN HIGH CRANKCASE PRE 55uRE ENG t!B CAUSED Att EJECT HOSE 10 LOOSEN
G bT1 020464 012478 FM30 0 809 I4 T DIE 5st GEhENATOR "A" IRIPPED CN Hi janet CLNG IEMP 3-bat tLb eLOCRED 10 8vPa$$ CLh1 4RhD Ha

d 861 014963 052076 GM25 C A09 R i 4 N DG el F AILD 10 $T ART 3 TIMES cG R2 $i&RIED On .A1ER ACCOMutAitch IN AIR STAR $v3TEMa
e dol 015w13 090376 GM25 J ADO b 1i8A OG OUTPUT BREAKER F AILD 10 CLOSE ha APPAREhi CabSE
a 8W1 J17383 022477 GM23 L BOS D4 i DG CUirbi 8REAKER 1R1P*EOs1NTERNAL LC$$ Of FIELD IkiP h01 Ot$C0khECIED DURING ACCEPT.TE5I
h evi 917348 031477 GM25 J A04 804 i R2 uG ObiPUI BREARER FAILD TO CLOSE DikiT LChiA6Tb CN SKR CCNT Sm!ICH
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DNE-LINE DESCRIPTICN OF= - = _ _ _ ..!.L.5.I .L.G E.N.E.R A T.OR.. ....b.ENi.sO E
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F F
A A

5 1 I

C hP
hM M i L PWL

V A M 5OLY A A E
L N CON 4ROL FAIL F K f DL P aI R
N I NC. DATE GW 5EHE&R Y FAILURE MODE FAILbRE MECHANISM
e 5V5 GIEE55' 04555) dM55 J 505 5 9 i el DG UUTPUT BREAKER i5iLD iO CLD5E--OlbiY CONT ACI OsilGN CHANhk k[0b[hk iO5 5kALLD REL AYS

~

W Bwl 017493 042677 GP25 J A34 80 4i el DG ObiPUT 8KR. FAILO TO CLC5E--DESIGN REQUESTED DIRIV CONTACis CN NFLDAINO FIELDI RELAg

a 8W1 017096 042977 GM25 C A09 R I 4 N OG 81 FAILD 10 5IART REPETITIVE Mul510EE IN STAATING AIR
b BV1 017827 OSC977 GM25 J A04 R D4 I 82 DG ObiPUT 8KR. FAILD TO CLOSE--RLPETIT!vE STICKING RELAf(MSR23 IN MANUAL START CRI.
e SW1 018C68 C6C377 GM25 J A04 8 0 1 i s2 OG OUTPUT SKR. F AILD TO CLO5E CN FIRST ATIEMPT CLCSED CN NEAT ATIEMets STICKT NFL A RELAD

W 8W1 01sL69 C62277 GM25 M Lo! D U N MODE 3 (HCI SIND8Fl TO MODE ltPmR OPS) 10G 005 REG Gbl0E 1.le-C.2.8 428 MI51NTEPPLito
W NV1 018628 071777 GM25 K A10 R 1 8i 82 DG ST ARTED AND CLOSED ONTO sus 3Cb1PUI WOLT5 =0. LdOSE CONNECIlONi IN AUTO FIELD FL ASH CRT

[j e BW1 G2s437 011178 GM25 J A04 R D4i 82 OG OUTPUT Ska. FAILD TO CLOSE IN EREAC15E M00E NO CAUSE COULD SE DETERMINED
WD W 8v1 02132b 0418F8 GM25 A 812 10N 81 DG has 3/0 AND DECLARED INLPERA8LL--CIL LEAKS FLAh IN FULL DIL PLMP DISCHARGE PAPE NIPL

W BV1 02164F 060178 GM25 8 802 0 1 T 82 OG LUBE UIL LEAK AT ENGINE CONTROL P ANEL GAUGE G AUGE W AS C ALIBR ATED ON 5/21; LOOSE CONN.

W 8V1 022137 OT2S78 GM25 K A10 R D1N 82 OG FAILD TO FLASH OuRING SI AND LU)P EVENI ATICKf F IELO F L A>H CU10bT RtL Af s ALTD CRT.

W 8V1 G22395A 090578 GM2$ M 003 R D U T 2 DG 004 FOR TESTN OltSL AIR AND GIL RELIEF 5 el DG 8RKR FAILD TG CLCSE AUiG 00kN Ikhl
e BW1 C22J958 090578 GM25 J A00 R D1i 81 DG OUTPUT 8KR. FAILD TO CLCSE s2 DG 005 BKR CLD5ED MANLALLYe1 HCUR RUN AT FULL LO
m SW1 G22394A 091278 GM25 M 003 R DUi s2 OG 005 FOR TESTN AIR AND RELIEF 5elESTD 01 OG 1 OG 8RKE FAILO TO CLC5E USIN CCNIROL Sb.
m 8v1 0223948 091278 GM25 J A00 R D 1 i el OG OUTPUT BKR. F AILO TO CLG5E USING CONT. 5mICH CLOSED L A1ER NEGAi!NG TR0d8tE5H00llNG
J 001 0144134 040176 WO30 M U12 R I G N 2CD OG NEAR BANK AIR AFTRCOOLR HAD TUBE LEAK C0CLER NEPLACED ON 4-6-76
d OL1 4144158 04C176 h030 M U12 R I G N 1A8 DG REAR BANK AIR AFTERC00LER HAD,ILBE LEAK EREPLAC O cg 4 24 76

e DC1 016e47 120976 WO39 K A10 0 1 i C-D DG 1RIPPD ON ObERaPEEO--8 LOWN FL5h CN INVERTEN FAILD $3LICONE RECTIFIER IM OG INVERTER
e DC1 C20 2C 120977 bO30 M U11 C D 8 N b! THIN 3HR5 3 APUR1005 05 IRIP SIGNALb ON 1A8elCD DG OPERA 8LE CHECKD TRAF POINis OG COLD
w DC1 022946 110778 h030 K 004 01N A8 DG INOPERABLE DbE 10 INADW. REMOVAL CF CKI.8 CARD CRT.80Ak0 SNAGGD CN CLOTHING 80EblGN CHANG
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ONE-LINE DebCRIPi!0N OF O!E1EL GENERA 10h EbENTS

FF 0

5ff
RgU LL

MM T b
V A M $0E Y A A E
L N CONIROL FAIL F M t DCP b I A
N i ML. DATE GW 5EHE&AT FAILbRE MODE FAILbRE MICHANibM
e DC2 u20981 031978 WO30 C 810 04 i 2CD DG GASKETS ON AIR LINE TO 85 Ctt 8LEW DUT FRACTURED AIR STARI CNECK VALVE

w DC2 021217 041578 uG30 M UJ3 D G H $bRtkILLANCE TESTING OF CD DG NOT PERFORMED OPLRATCB THOLGHI IkSI SCHEDULE IN ERFLR
W DC2 022280 061378 h030 M 001 D G N MODE 1 eA8 DG INOP. FROM 2100 HR. 6-13 TC 1030 Nub. 6-14 --- INtERTER SEING REPalRED
d DC2 021634* 061tT8 h030 M bO2 G 0 4 N SOTH EDG'5 PLACED IN A COND. CF NCI Abic STARilNG IAGGED CLI hR0hG 4TARI!NG AIR FILUT VALba
d DC2 021675 061778 h039 D 005 i G N NORMAL OPNS. dELD CRACK ON ESW OUILEI ON 2A8 L.0 C00LReIDCE 2A8 DG C05 TO REPAIR
t DC2 021681 061778 h03G A 80 7 I 6 I 2CD DG sIDELY VARflNG CTLNDR TEMP IAGGED 00T FUEL INJECT, PLMP FAILD

e DC2 022026 072878 h030 G 810 d T4 i s2 A8 DG DVERSPED hML bHLOADG PREWl005 0CCURRENCEI hukN LINN AGE C AP $CREh 8ROKE IN G0diNOR
u OC2 022330 09G178 h030 A U12 08i 02C0 DECLANED INOPERABLE OUE TO L.D. VISCCSTY WIOL REPLACED 4 INJ. PMP3 E1 INJ Ab THk AN$hER,

jg W DC2 622SC3 091178 h030 C A13 I4 i 2 A8 SI ARTED FOR LOAD TEST WAS TRIPPED OFF MANbALLY Pl$iCN 8CLT FOR AIR CHECK Walt LOOSE
e DC2 022839 101978 WO30 A A00 01 T 2A8 F AILD TO ST ART DuE TO L ACK OF FLEL 10 INJECTR$ bMKNCuN 8bi REPLACED FUIL FILigR ELEMENg

W HN1 014162 020376 GM25 A A02 3 01 I EDG-28 IRIPPED CN CVER$ PEED WHILE >I ARi!NG CALIB IOCL LEFT IN FbEL RACE-RACK HLD CPN

s HN1 G21376 050878 GM25 M 004 C D U R IF CNE DG F AIL 5 TO ST ART CURING CClhCDI LCC AtLD5P LOADING CN RMNG DG MAT EXCLED SPEC 5
w IP2 016041 121276 AL18 8 ull R i 4 I LOSE CIL TEMP FCk 22 EDG $ELOW MINIMUM FOR CPERATM CHR0MALOR HIR MIO-330A FOUND SHCRTED
e IP2 018913 022677 Allo 8 bl4 5 D 4 N 23 EDG REM 0tED FROM SERVICE - DEFECilth PRE 3h $WCH PRL55 Sh SElithG ha$ FOUND 10 8E INCORACI
d IP2 (18914 0829TF AL18 0 012 T G N 23 LDG NEMVD FROM SERV 10 REPAIR JACnti WTA C0CLER AMER SID HAe MOD 12GS-6CPe DEWLPD Iu8: LK4
W IP2 019244 091pTT AL18 H U10 i G N 22 EDG DEVLPD PHAaE-TO-PHASE 3HCRI IN EXH HOOD Mia UEFCIVE 05L EXN 8thR MIReGE SK44HG61A
W IP2 C19598 101971 AL 18 8 Ull R i 4 N 22 EDG FOLND 10 HAbE Lab LUBE O!L TEMPERATURE CEF TERMINAL BLE $HORTED CHROMALOx HIR$

W IP2 ba3ti9 121978 Alle C U16 1 4 N 21 EDG IMOP ObE TO AIR START MOTOR PRC8LEMS MOTOR $ CLEANEDeCG TE51ED SAI

e IP3 015120 061576 AL18 M 003 $ 0 1 i Lo3T AC ALK FOR EOG 31 FCM 19 MINCIES MsCHANIC CAUSED & $LCCE3510N OF 8KR TRIP 5
W IP3 015733 083076 Alle G 802 i D 1 I EDG 31 8EGAN CfCLING BEftEEN 56 AND 63 CPb GOV Olt ORAIN %LV NOT $ HUT TIGHILY
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ONt-LINE DESCRIPil0N OF CIEh!L GENLRatup EWLNIS

FF D
A A 8

h R
P 8 CEO

E N CONIROL Falt hK f0W A A
V DCP 3IRN I NO. DALE GW 5EHEsk Y FAILLRE MODE FAILURE MECHANISM

W IPJ b46035 092476 AL16 G 892 i D 4 i EDG 31 UUTPUT FREO INC TO 62 H2eCCut0 NCT CONT ELE Alk IN GCW Uit LINE3 FROM PREWIDuS REPAIR
a IP3 016286 102176 AL18 L 810 h D 8 T bNASLE TO CONIROL SPEED CF ND 31 DG P0NII/ AR A REL AT OPER INTRM!I-DESECIV CUNN
e IP3 C22430 082978 AL 18 A UIC 3 T U N WALWE FAILURE CAUSED AN INSALANC6D DIST OF FUEL AMCNG THE 3 CEN TRS-DG 33 Li PERMil BY 85
W JF1 bl9th$ 081777 FM40 C A10 8 D U T DG 18 IRIPPED DURING AflEMT TO WERIFY CPENA8ILITY MAIN AIR WALVE FAILD 10 SHUTpCAUSED OWR 5P
W JF1 019062 082877 FM40 C A10 8 0 U T DG 18 IAIPPED ON OW5PD DLRING MANLAL STARI MAIN AIR ST ART Vt W F AILED 10 Fut L Y Shui
4 JF1 0193S9 091377 FM40 C Blu 8 D D N DSL GEN 18 EVENIUALLY TRPD 04 Uv5Pu AFIER START MAIN AIR START v&L WE F AILED TO FULL r SHUI I

W JF1 Q19360 091677 FM49 C 810 8 D 8 N DSL GEN 1-2A EVEhfUALLY TRPD CN OW5PD AFTER START Malk AIR START WALdE FAILED to F0tLY 5Hui
ra w JF1 019368 100277 FM40 G A10 0 6 I DSL GEN 1-2A FAILED TO SIART Lb41NG TEST APLED SWITCH F AILED - 120V V5 130W R ATING
f5 w JF 1 020291 010378 FP40 C U10 5 D D N DG 18 DECLARED INOPERABLE BOTH AIR COMPRE550R5 A550C w 18 hERE 005

m JF1 020992 030278 FM40 C A09 C i D I DSL GEN 18 FAILED 10 ATIAlN RATED SPEED CoakO510N PRODLCIS CLOGGED AIR START VLv5
m JF1 C20996 03C878 FM25 C A09 C i 8 T 05L GEN AC FalLED TO START DURING IEST CORR 0510N PRCD CIS CLCGGEO AIR STAal WLwsL
a JF1 02118S 032378 FN40 C ADZ D D M DSL GEN 18 F AILED 10 COME UP TO SPEED PER TECH SP MAIN AIR START WLW PUSHER A55Y MISSING

k JF1 022215 081278 FM40 J A10 5 0 8 N 00iPuT SKR FOR OG 18 FAILED TO CtobE AUTOMAIICALLY CPER MECH FOR AuA ShTCH3 OUT OF ALIGNMI
t JF1 C22374 082778 FM25 G A1C R D 8 N 2C DG WCULD NOT RESPOND TO AUID OR MAN hPEED CHG SLLhN Fb5ES FOR MOP AND MOI
t JF1 022J73 090578 FM4D G A10 R D8M 1-24 DG WOULD NOT RESPOND TO auto WLIG CR SPD CHGb gl0dN FU5ES FUR MOPeCAUiED ST FAIL DIODLa
a JF1 023132 091478 FM40 C U10 0 4 N 18 DG DECLARLD {MOPERABLE 1AE18 AIR RE5VB5 MERE SLED 00mN-ktF WLW
d JF1 022630 091773 FM40 G A10 04 i 18 DG FME0 C0utD NLT SL INCR ABOVE $8.S H2 CPLNG BEI DC MTR AND GOW P05 POT mA5 LCoa
e JF1 022987 100378 FM25 J AD2 5 D 1 T AC DG OuiPUI SRKR F AILED TO CLOSE ON START - JUMPER FOR UNIT!4uMIT2 &EPARelNCRCTLY P05
m Kel bidv41 082477 GM25 1 010 5 0 0 M Pb5H-8UTION TIMER IM CARCOR FIRE PROT 575 FAlLED IN INTER POSII-CCNT 54D 31GNAL 10 DG 18
d KE1 019171 092077 GM25 E 806 C D 4 T DSL GEN 1A 5tD bHEN 5MONE & FIRE E85WD IN IbROCCHG CAE80N $b!LDUP DuE to SHORT DURAi!ON CPEN

I
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ONt-LINE DESCRIPitCN OF DIESEL GEhERATOR_E%ENIS

F F 0

5ii l
oLL uC

P 8 C & O
L /MM i L P

Nu hkP $$g5h CON 4 POL FA hGh R
N i MC. 0A EH LaR f FAILbRE MOCE F AILbut MECHANISM
e mEl 019119 1025 7 7 GM25 M A00 b U T 0/G 1A SiaaTED E das AT 70 RPM usEN ti STOPPE0 COLLO N01 DETERMINE CAUSE OF FAILURE
d EE1 G20C95 122177 GM25 G 802 h D4 i DtG 18 m0UL O NOT PICn up MORE TH Ah 1SCO Kh LOAD SYNCHR0 POILR ttMil SbCH3 ADJUSTED IMPRCP
e PRI b48342 061777 FM39 G d10 i 8 i D2 DG FAILED TO RESPOND TO LOAD CHANGE SIGNALS Lihn LEttR mEr Mt341NGeCAP5CREd5 LOO 5e
u PR1 019919 120977 FM30 N U01 C 01 U SCTH 061 INOPER FOR APPRCXIMATELY 10 Mihuiti LPERATOR ERROR IN CE5ETTING MC A RLL AYb

d PR1 0217C4 062278 FM3u a U02 C 0 G N ROOT DLW 01 01 03L uit DAT IK INhl LtL COLMh-5Hui IMPROPER nLb LtL Ub88NG IEST ON JUNE 93H
w Pks 414 706 04C276 FM3G M UC2 C 01 M 01 OtESEL GENERATOR MCMLNTARILY LCCRED Cui DURING MalNieIECH ACTLATED mRONG RELAT
e PN2 0157A5 091076 FM30 F 802 04 i 01 DG Ik!PPs0 DN HIGH CR ANKCASE Put$$URE HohE CLAMP 3 ON PIPE NCT CONN AFIER MalNI

}[ s PR2 017618 041277 FM30 M U10 C 0 4 U LIGHI SUCMET FOR 04 02 GOV REA0f LITE SHORTED CAuS ING 2 Hour Lois of CONIROL power

DJ s PR2 021356 C32978 FP39 0 002 C D 1 M NO. 12 01ESEL Cu PLMP LOCKED CUT APPECA 1 MINu1E MAINT Mah PLACEO JU PER SEFCRE 5DPPs0 toM

a Pil 011146 020977 GM25 J A10 R 0 w i 30 EDG 001 POI 8 REARER WOULO NOT CLD5E OLRihG TE5I DIRT IN LbR BRNG OF ObRCRT RELaf IMG Ogic

h Pil 018417 062977 GM25 ! A14 5I4i 30 01ESEL GENERATOR F AILED TO ST ARI - LOGIC F AILUR SPEED SENSING A55Y SETPOINT ORIFIED
m Pal 021443 CS1778 GM25 J A10 R 0 0 1 40 EDG DUTPUT 8REAKER WOULD NOT CLCSE CORING IE5i ht&T 662A143 Hot LAICH*CHKNG SW DE5ECTitt
a RG1 015126 070976 AL18 J U10 0 u i 18 EG ObiPUT BREAKER COLLO N3T BE CL10 RMILT AFIER 1E513 Sh!TCH BEAR PuEDENTED BRKR ELEC R)!
e RG1 021023 03C478 AL18 A U10 T4 N mae OG FUEL XFER PUMP LCST-0G STILL H AD 3HR F UEL POOR ELEC CONN cad 5ED THRMs DEVICE IRIP

b kG1 422450 081678 AL18 J A10 I 8 I 8 EDG OuiPUT BREAKER WOULD NOI CLC5E 840 CONN AT Cahi Fwa FJbE 8 LUCK SiuS5
e R02 C14823 030176 F925 A 807 R T 8 i "B" EMER DIEhEL DID NOI REACH RATED C APACIIV 8 12 CTL INJ PLbMGER & 8ARREL GALLED
e 402 019314 091377 FM25 A 807 m i 8 I "A" OICSEL GEN FAILED TO A550ME FbtL LDAD SEVERAL FLEL INJ R003 hERE SilCRIhG
e 402 021313 041078 FM25 G 813 14 I EDG LOAD FAILE0 TO INCRE A5E ABOVE 9tCKb COMM 8RO$H %186&ILD 0b1 0F Got 5PD CHGR

d Sal 0187994 073077 AL2S A A10 C i 4 N la 01EJEL IN0P-FAILE0 TO REACH RAIED SPEED ON SIRT 8th01NG Futt RACE LhKG - LACK OF LU5RICAI
e sal 0187998 073077 AL25 A A10 C i 4 N 18 DIESEL INOP-F AILED TO RE ACH RATED SPEED ON STRI 8th0!NG FbEL R ACM LNEG - L ACE OF LW8 PICA
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ONE-LINE DESCRIP110N OF DIE $EL GENLRATGR EbENi$

F F
A A

$ I 1
UL L R C

P a CEO
L /MM iL F W

W A M $0Ef A Ai
E N CONln0L Fagg F K yUCP 4 1R

$ 5 G5 k~ 5 5ill L 5 5 1C DItacL DEWELLPED [ J T LLAN CRACK F0bhD " PLE

w SA1 619924 12C277 AL25 E Bu t I G T 15 DIEstL DECLARED INOP-TUR80CHGR C ERH ERP JI FLD CAU$E DE1 ERMINED TO 8E luRS SLADL FAILbRt
u $Al 022870 101178 AL2S 8 U12 DGN 18 DIEhEL DECLARED INGPERAsLE-PRE-LUSE MIA FAILED haler JKI CLE LENG CNIO PRELUBE PUMP MIR
h $U1 01776C* 051077 DL10 A DOS DUR 2 DIE $EL$ HAD FUEL DIL BYPA$$ LINE $bPPCRi$ MI$5NG IN ADV QMITTED CURING A$$f 0F SVPA5$ PIPNG
h $D1 621316 032878 DL1G A Ark R i 1 I NO 1 DIE $cL GENERaiCR FalLED TO $1Aki FUEL LNmG 88MDING = SEARING $ IN LNKG bRY
w $01 022160 371878 DL10 A A06 0 1 i NO 1 DIESEL GCN!RATOR FAILED TO $1ARI FULL RAGK SINGING-INCCAP PROC TO EXERtlas
h aul 014669 041e76 GM2S F AD1 R D G i el DIESEL GENEdATOR DAMAGED ON $IARI 817 CVL FLOODED - CAUSED SROKEN INTERNALS,,

fj W $U1 U14e40 050876 GM25 F U12 R DGN 81 CYLINDER IN el DG mA$ FOUND FLCCOED CRACM IN 81 CVL HD THRU 10 mAIER JACKET
w Sul 01$321 07C276 GM25 F b12 N D G N 819 CYLINDER IN 81 DG W AS FCUhD FLOGDED CRACN IN 019 CIL HD THRU TO mAIER JACREI
e $U1 01S$23 072376 GM25 F U12 R DGN 07 CfLINDER IN s1 04 hAS F0bMD FLOODED CRACK IN 87 CVL HD THRU TD m AIER JACKEI
e au! 022919* 10J178 GM23 M 006 DbR Pi 10 INSPECT DG5 DOMING LUTAGE NCI PERF FOR AL3 ADMIN!bfRai!WE $CHEDULING ERROR
u (41 014668 042076 GM40 A 006 C i G U SCIH Det tbEL DIL TANK $ LT T3 LIMII 0F 33000 GAL PRLCEDURE NCI REVI$ED TO INDIC CORRCT LIM
e IR1 014929 053276 GM40 A 006 D u u PERIOD >URWEIL 80 $ AMPLE L WER D$L FukL Nui PkRFMD PRCC FOR PRCPER $CHt0 C RECURDKPG INADEu
o IR1 014930 052176 GM40 A bd6 D1N EMcR Dik3EL F0 DAY TANK Lbl WA$ LE55 THAN in REuMT AUTO Mtu $EIPOINT mA$ $ET LOW
e IRI 018007 042977 GM40 M A00 0bN EOG F AILc TO hTART UN LCSP IPARTIAL) IHL 2ND IIME ho LER FCR DG FAILURE JU5T THE LOSP
W IRA 018447 G62277 GM40 G 810 I4N ht$1 DG F AILLD 10 A$$UME MIN REQUIRED LOAD BRb1H FALLtN Obi 0F DC COW DRIWh MuiOR
w TR1 C 2s44 2 C21778 GM40 L bo6 00R DG PHASE DIFFNTL IRIP NOT WERIFIED SYPASSED ON $TA DEFECT!WE PROCEDbRES
k Ib3 014879 030676 GM25 J U1D 8 D 6 N DISCOVD THAT 38 EDG ObiPUT 8RNR INDIC NCT CHARGED CNG MTR DRlWE PAUL Mi$ ALGND w CMG >PRIhG
e TO3 b1S963 09L976 GM25 J U1G S D 8 U 3A DG OUTPUI BRER ha$ NOT IN CHARGED P051 TION eUbH NfLCN BU$HING-DRb MIR ECC/RATCHT WHL
e Ib3 016136 10G276 GM2D D bO1 D 1 N DG "A" C0 CLING hiR $ URGE INK LO Lbt ALARM PARilALL7 OPEN $AMPLL VALWE-OPERIR %RRCR
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l



_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _

.

ONE-LINE OLSCRIPTION OF DIESEL GENERATOR EVENTh

kA A
5 1 1 5
ULL R C

P 8 CED
L / P Mi L P W

IN CCNTROL FAIL $K bbh$fk
N T NL. DATE GW kH E5R Y FAILbRE PODE FalLURE MECHANISM
e Tb3 017591 020377 GM2S & A12 R I U T OG '8" FAILED TO SIART PRC888LE-AIM IN FUEL AUPPLT LINT 3
s 193 U1814F 033177 GM2S A A12 R T 4 T OG *88 OIO NOT REACH SPEED E WLIG m1TH1h SPEC TIME AIR IN FbEL LINE-CRACKS IN 50Cl10h TL8thG
e IU3 019423 061077 GM25 D 000 1 U M FOUND PINHOLE LE AK IP '8" OG RADIAICR LRT ENVIRCN C0hD - INCOMPLETE CHEM mix 1NG
W 103 021919 060178 GM25 A 810 i * T S OG HI LEVEL IN FLEL 1ANK (ENG.MCUNTDI DG &#0 LEWfL bu!TCH PALFUNCTICN==RkPLACEO Sh11C

Rh fk1 017316 03C177 GM02 C Ato D4 T 81 kDG F AILO TO 5TARI DUE TO FAILO SIARIER MOTOR ARMATURL SHAFT 8 OKEN--REPLACED h $ PARE

w VR1 018653 080277 GM02 0 809 C i U T el DG utERHE ATED--RUMMING F OR APP 50s 23 MINUTE & SLUDGE AhD SCALE IN 67% OF RADIATOR IUSES
h Yul 018654 08C277 GM02 D 809 C T 0 T 83 OG DVERHEATD AFIR 30 MIN. CF OPERATICN 721,0F RADIATCR Tb8E5 8 LOCKED SLbOGE SGAL

[[ W TA1 020476 012878 GM02 0 001 0 8 N MCDE Ide1DG TAKEN 005 TO REPAIR WTR HEATER HEATR Call F AltuRE--T.5. VIOL ATD (3 DG'5)
4* a 211 G1318e C62176 C840 A 813 14N 14 DG HAD F0 LE AKAGE AT THE SL FULL INJ PUMP %18 cab 5ED CRACKED FTNG ON LINL TO INJ

h III 016179 092476 C840 M A00 U b T "0" DIE 31L GENERATCR FAILE0 TO SIART No CAU5E COULO Sk UEIERMINED

w 211 02025$ 010378 C840 K 810 R T D T 18 DG OUTPUI WOLTAGE PEGGED HIGH-CCLLD NOT LOhER PC 80AND FAILURE IN THE %CLIAGE REGLLATOR

W 211 020A484 011678 C840 8 b12 8 0 G T 1A OG INCPERABLE - H1 OELIA-P ACRC55 LUBE CIL CLR GIL CLR TL8E LE CCNTAMINATED CIL h haler
a 211 0203488 011678 C840 G 810 I4 1 OG "O" STARIED E LCADEDe SUT DECLARED Ih0PERA8LE LO CONIRCL AIR PRES 5-TRIP %Ld "Da RING in
b 211 G21968 - C7 778 C846 8 U12 8 D G I la CG IN0PER A8LE - HI DELI A-P ACROS5 Lb8E DIL CLR Ott CLR Tb8E Lu CONTAMINATED CIL h WATER
h 211 022110 08C178 C649 C A10 t 1 T 18 01E5EL GENERATOR FAILE0 TO 5TAkl Alk LEAK 1h STARTING AIR PILOT bALVE
W 211 02251$ 090278 C840 C A10 0 4 T 18 DIESEL GENERATOR FAILED TO SIAR1 STARTING AIR 015T BUSHING ROTATED IMPROP

= 211 G22846 091478 C840 8 402 C G 4 h la DG CAME UP IO SPEED AND THEN TRIPPED - 5 TIMES RAG IN Dil STR AINER CAUSED LG OIL PRE 45 I
W 211 0233G8 122078 C840 M A00 0 0 N 18 CG FAILD TO &lART CURN AN INADbR1h1 &&FTT INJEC EKIENSIVE TESTING REVEALD NO CAG5L
e 212 017808 042777 C840 G 810 R D 1 i GOVERNUR SPEED CONTROL F AILED ON 28 O!E5EL GEN 60% SPD CCNT GEAP JAMMED AGN$1 HL SPD 510

m 212 01Fe09 05C677 C840 I 813 C T 4 i DIESEL GENERATOR 2A TRIPPED FROM FULL LCAO LEAK IN AIR LINE TO MASTER SHUT 00eN WALbs
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APPENDIX F

DIESEL-GENERATOR EVENTS CLASSIFIED AS DOES NOT START FAILURES
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COCES b5k0 IN LeR Oht-LINE DiSChlPI!Uh5
a

a :
.R E P 41.R f lhE - .ILURE MGDE .F.A I L UR E C L.A5 51.t .I.C A T I.ON

FA*
- - . . - - - 3 s _ -- --

a :
: a

CODE DESCRIPi!UN : CODE
DESCRI.Pi!CN CODE ------.T I ONDESCRhP

--- ~ ~ ~--- -- - - - - - - s -- ---

: e

!-o 0 1 HOUR A - 00E5 NO START s D - DFMAND
1 04 HOUR : a - Out5 hu C0ht!NUE TO RUN : I - IIME4 -

e-4 0 e HOUR U - UNAWAIL SLE / NONFAILLAE : b - Whkh0mN
D-8 'O 24 Hour 5 e
G - GR;AltR IMAN 24 MCUES a :

U - UhnhceN / hat APPLICAstE a a
a

. - - - . . . . - . . - . - - . - . . - - . - - . - - . . - . - . . s -.. .- --

a :
Sue-5YSTEM - - - - - - - - - - - - - - - - - - - - - - - - -
------ - - : a METHOD OF OlaCuttRT

a FAILbkt MECHANISM s ----- - --------
- - - - - - - - a

CODE DE5CRIPTION : s

a CUOL DESCRIPTICN---- ---- --

A- FUEL Olt St|p 'tM s CODE DESCt!P110h e --- ---------

a - L 9E clL 5 t|L''tm : a- - - - - - -

UthG y
'

't M s M - 00R NG MAINT NAhC-5 AR lhG $ 5;,l0-4 OL M s CG - UNMhChN N = LUR NG NORMA 0F A 10h5
2CavhMGlh A, R SYSTEM s 01 - Pta5LNNEL CPERATICM a Rt OLN h6 RECCR $R 1m- -

F - ENGINE F R AME / lhlkRNALS : 02 - Ptm5UNNEL PAINikhahCE s I - DURlhG (t311NG
b - bOWENNOR s 03 - PtR5LhhtL Itsfl%G s U - bhKNDeN
M - tRHAU$f 5"5 FEM US - Fa%1GN

04 - DL ENRCR a
1 - sH IDubN ;>TSIEM culCAI10h t C0h5TRbC110N / CbALITF CCNTRLLs
J - ['J PUI BRhantu : 06 - Puutt!UdAL). lee fuit015C R t P Ahg1"" K- sa IIER / WOLIAGE REGULAILR U7 - OteEC thJtCILRI51 s* L - GENERATOR s De - CORW0aLCh / ERG 510h 8* M- CIHtR / UNRh0Rh 09 - FORElbN MATERIAL CChlAMihAT10h s

-- s 10 - MtCHANICAL / EttCimICAL GhlRCL - - - - - - - - - - - - - - - - - - - - - - - - - -

h1 - N1 / fOn AMSIENT IEMPERA uRE :
P tutL / WATER # Al LEARAGE aa ; 2-L SE ,

ITPE OF EWENT a 63-W ARA ' 10 N s M555 WEh00R,

- - - - - - a . 4 - 0 I 01 A0Ju51MEhi / CALIsRATICN s ==----

a e
: a

- - - DESCRI.PTION--- a :
CODE s a

-.E 5 C R IPI Ich-

_ C C.D.E D
-- - - - - - - - -

e

3 - atCURRING CCMMoh CAU5E 8 - SABCOC5 L dILC RL - LUMMON CAU5E 8 a C - COneu5s10M ENG hEER1hG
e - RLCORRING : 4 - GENERAL ELECTR C
I - atCuRRING (Li$tcMMAho FAbtT5 s s
2 - COMMAND FA e s W- histlhGHubJt

OG MANLFACTURER RW RATING

|

C00L DESCRIPitch CCDE DESCh!Pi!Oh

AL - ALCO 02 - 2 -400 MW
CA - CAIERP!LLAR C- S -ICC Kh
CB - 500PER-sE55EMER p- 1 C-19 C muo
OL - uk LAbAL oz - 2 0-28 G uw
FM - F AIRsAhn5 MOR E 30 - 3000-3SCO Km
GM - GENtdAL MOTUR 40 - 4000-4418 RWNM - nLR0stRG Mahu AcibRING
u0 - m0RIHINGTON

I
1
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| 22!5_"21.51t!!

!! t
j 5 11 4

uLL RC
P 8 CEu
L / MM i L P

fN CUNIROL FAIL K hbhhfR
t _I_ __c2:__ _2!!!_ '_!_ ! !_t ! ! I !!!!u!!_"221 te!!utL_a!EHea!!"
8 AR1 914b36 0$1176 GM23 C A10 D e i DG el FAILD IO START ON $1MULTED E.$. ACTUAI!CN FAILD DILDL IN AUTC START CIRCLil
8 AR1 019578 lu2377 GM2S C A14 I T e i el DG Falta 10 START;DRIFI 0F TD RELAY SETPOINT AL60 DILDL CR-1 FUbMD SHOR TED

8 CH3 016231 060277 FM30 A All .T4 I "A" DG FAILD 10 4 TART ON MONINLY TE5I LotsE ANJECTCR HCLD-DOWN NUIb

8 CR3 018565 072677 FM301 A06 5 01 i "38" DG F AILD TO ST ARI DIESEL TRIP 5 hERE NOT RESET RE%ISLD PROCEDLREh 10 RESE1 1 RIPS
8 CR3 019302 092877 FM30 8 A10 $ D 6 T 38 DG F AILD 10 $T ARI DUE TO $TARI PERMIShlWE LCSI D 61 ART PERM. DUE 10 L0u LO8k O!L PRESSUR
8 CR3 620221 122777 FM30 G A09 R D 6 T 38 DG FAILD TO STARI--3RD OCCLRANCL SMALL PIECE 5 0F IN5ULATION PREVNI G0btNU4

8 CR3 0202 78 010378 FM30 G A09 R D 8 i 38 DG F AILD TO ST ART --4TH OCCUR ANCE FORLIGN MAllER IN SERV 0 800 SIR

[q 8 CR3 023166 111778 FM30 M ADD R u 1 T EDG-8 FAILD TO FAST 51ARI ON TWO CONS. ATTEMPTS si,ARTED SLCCkS5FULLT Td!CE AFTER AN0nALI
C3 8 Del 019816 122977 GM25 G A14 5 0 G N OURIN LOSP DG 1-1 STARID AND TRIPPD ON OVERhPEED IMPNCPEk SETTING $ OF HI SPEED AND OVER5PD

8 081 020273 010978 GM25 F A09 i4 i DG 1-1 TRIPPD ON HI CRANKCASE PRESSURE DIRTY CRANKCA5E VENT CIL COLLECIOR

8 DBA 041eS2 060478 GM25 K A10 D4 I 3-1 DG FAILD TO OPERATE WITH PROPER FRE0/VOLI FAILD PRIMANY POIEhll AL FUSE FOR DG 1-1

8 Rs1 015319 071576 GP25 M A00 u O T SEVERAL ATIEMPT5 To SIART "B" DG hERE UNSUCCE55&ul NO DEFINITE C AU5E CDULD BE FouMD

8 Rh1 bl5022 cec 676 GM25 C A10 D4i "A" DG F AILED TO ST ART DURING SPLCI AL IEST IMPROPER GEAR ENGAGEMENT-AIR 51RT MIR 00C

8 RS1 016o53 082477 CM25 M A00 R u11 DIE 5EL GENER ATOR "8" FAILED TO START Nu SPECIFIC CALSE COULD SE DElERMINED

(11 014298 022176 FM30 J A06 5 0 1 I "1B" DG OLTPut BREAkEN F AILED TO CLC5E PROCED ENR0R-E MP GOV SETT ING-F RED TOO LLd

'-11 u2029) 011278 FM30 8 A14 5 T 4 i (DG 18 F AILED TD ST ART ON $1MUL ATED AUTO E1 IEST CIL PRE 15 LIM $w PRES 5 SETTING DRIFTED*

C' e ''rd d 020997 031878 FM30 8 A10 i 8 T EDG FAILED TO STARI DEFECllbt DIL EdE55URL LIMll smII H
d 007 021tG7 052078 FM30 F A05 C D G T DG S FAILED TO ST ART WERT $Hfi 81b UP b LWR C ANK$ F L D-!MP MILR

8 F12 023430 122878 FM3G A A09 i 8 i DF-A-18 DID NOT STARI PART!ALLt CLOGGED FUEL O!L FILIER

C.CC1 C13367 072976 FP25 D A02 5 0 4 N 812 DG F AILD TO START AUTO FAILD ALSO FROM CONI RM JACKEI CCCLING H2O ST1 AIRBOUND NOT WENID

- - _ - _ _ _ _ _ _ _ _ .
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0 0.E .5..N O.T ..S T.A R I. . . ..

FF 0
A A 1

uLf fR
P 8 C40
L /MM IL P V

5fkt N CUNIROL FA L K O P
N I NO. DA t GW LH Ea N f FAILURE MODE FAltuRF *ECHAN15M
C CC5 h55564~h8h756 FMkh h 5hk 5 D G E 11 DG F AALD 10 SEN55 55~VOLiEGE"CCND.-0uTPUI 8KA. h!LL NOR CL[5[II EEh~5hLDER

~

C CONN TO ERA
C CC1 017213 111876 FM2D M A00 R u 1 T 812 DG 5/D 00c 10 115 WENT FAN NOT STARI!NG BLLhN FUSE--REPLACED CONTROLLkR Cult it
C CC1 017622 C515 7 7 FM25 M A09 R Tb I *12 DG FAN FAILD TO 31 ART WHEN GEN RECEIWD &lGNAL DIRI ON FAN MAIN 8KR CONTACIS
C CC1 019592 101077 F M25 K A13 i e T #12 OG F AILO TO hE ACH VOLT AGE WITHIN .45tC. 2 LOOSE FUSE HLOR3 IN ERCITATION CIRCQ41
C CC1 021C00 041C78 FH25 L AGO

u1i s12 DG OVERSPED L TRIPPE0 RESIARTED SUCCES5 FULLY CALSE N01 OETERntNED TESIED SAT NEXT IIM
C CCI 021bS2 041378 FM2h M A00 u1N ell OG F AILD 10 START ON LOS$ OF CIFSITE P0htm Stanl/F AILLRL ALARM 011 PLATO NO ABNORMALj
C CC2 016722 121576 FM25 C A09

i( T 821 DG F AILD IO ST ART FROM CONTROL NOCM L LOCALLY CLOGGED AIR STRT 015faibuiOR PILOT WALmEs
{; C CC2 G18422 022277 FM25 C AdC U e i e21 FAILO TC >[ ART C AS5UME RATED SPEt0 IN 10 SEC AIR 51AR1 575 015A55MBLO EINSPECit0F"

C CC2 011437 031777 FM25 M A00 R u ! T 012 D G t L NI F A N FAILD 10 START ON al4S blGNAL OvtRLOA05 IRIPPD CN F ANs RE4E1 DVLRLCAph
C CC2 011966 060177 FM23 0 A12 i O1 821 OG FAILO 10 MEET START IIPE.CpliERIA aERVICE MATER INL E I W AL %E Lk AKING EXCLayL

C FC1 014339 040776 GM2D M A06 5 0 1 i START ON skCONORY AIR REcuD 10.6 SEC5.tn. ICSEC5. FRLCE0dRE WAS INADEQUATE
C FCI 01+S9G 042776 GP25 C A02 I O 8 d DG-2 PRIMARY AIR SIARI MTR FAILED 10 015 ENGAGE IMPRPR SETNG FCR M G PKLP DN gmTCHG IALHA

C FCI Ulti22 081576 GM23 C A14 T 0 8 U DG-2 PRIMARf AIR siARI MTR S AILEO IU DISENGAbk SE1NG F OR MAG PKUP DN SWTCHG TACH DRIFILD

C F C A 0176628 040677 GM23 C A09 R T4 i DG-1 FAILD TO $iRT WTHN 10 SECeblRIO OK ON Pkt AIR DEPuSIIS FDLND ON SECONDARY AIR MOTOR 5
C F C 1 61706d A 041477 GM25 C A09 R T4i DG-2 FAILO TO SIARI IN 10 S E C 51980 OK ON PRIMART DEP051i5 IN SECONDARf AIR MOTOR $
C FC1 021t92 061978 GM25 K A10 R U 1 T DG-1 F A ALEO TO RE ACH R ATED TERM VLTG ON STAkTLP BLOhN Fb5L IN GLN F IELD CIRCUIT
C Ml2 0144604 021776 FM2$ 4 409 8 i 1 N DG 12U FAILED TO SIART - SIMILAR OCCUR,LER 875-233 u!Rif FUEL OIL FLTReCAR80N IN CRKCSE bkNI
C Ml2 u15363A 081676 FM25 G A10 8 I4 T DG 120 FAILED TO START ORIED LLalHER hA5HtR IN 8004TR aERV0 MOTOR
C MI2 01tte38 081776 FP25 G A10 8 T4 T DG 12U FAILED TO START DRIED LEATHER MASHER IN 8005TR 5tRv0 MOTOR
C M12 L16026 126176 FM25 D A99 8 T G T 13U DG STARTEU, NO CW fLOWe SECURED

LACSV MUSSEL FOOLING OF DG HT EACHANGER5

. _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ -_ - _ - _ _ _ _ _ _
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0 0.E .5.N..O.T S.T.A k 1..

F F 0
& A

5!! A C
P 8 CEO
L / M M i L PW

V A M S0E y A A E
E N CONTROL FAIL F K Y DCP 5I RN I Mb. Dale GW 5EH Ea k f FAILURE MODE FAILURE MECHANISM

C M14 018923 081077 FM25 G A015 01 N DG 12b F AILED to RESI ART CN DEMAhD GOVERNUR STILL IN *NU FbEL" FNOM PdEW sto
C M12 019929 110977 FM25 K A015 01 T OG 13U IRIPPED WHILE P AR ALLELING hilH 4160W 8b5 IMPkOPER nGLIAGE SETTING PRIOR 10 PARALL
C MY1 020733 021878 GM25 G A09 18 i DG-1A FAILED TO RESPONO DURING TEST RUN FOR IRAING DIRTV CONTACT LN SPEED CONTROL PC 80AND
C Mil 022715 092578 GM25 A A06 5 0 1 i DG-18 COULO NOT 8k LOADED obRING TEST AFTER MAINI AIR WA5 BOT PURGED FROM FutL LINES
C SL A 016881 110276 GM30 M A01 5 0 4 i 1A DG F AILE D 10 ST ART PERSONNEL ERROR - gnC ESECT WALVE LIhiUPC

C 5L1 G171354 011977 GM30 A A09 R T & T IHE 1A DIE 5EL GENERATCR FalLED 10 START DIRTT FUEL RACK LINEAGE-RACK h1bCh OPEN

C SL10174 358 011977 GM30 A A09 R I 1 i THE 1 A DG FAILEO TO STARI AGAIN - LATER S AME DAf O!Rif FbEL R ACK LINKAGE-RACK STUCK OPEN

C SLI 017441 030171 GM30 1 A01 5 0 1 i la DIE 5EL GENERATOR FAILED 10 STAki OPER ratttD To REsti CVERSPEED IRIPg; -
ro C 5L1 022532 09C578 GM3e J Alb T a i "A" OG OUTPUI 88EAKER eCULD NCT CLO5E REMOTELV O!RIT CONIACIb ON 115 OPERATION RELAY

G 8F1 014102 011476 GM30 G A12 i 1 T FAILD to RESPOND TO ELEC. G0fMR &lbNAL5 DG 80 Ott DR AIND F ROM HYOR AUL IC ACTU AIGR

G SF3 019133 091977 GM30 K A10 0 1 i 30 OG IRIPPD ON OVERSPEED 3GOVERNCR INOPERABLE ID FUSE CPEN DI5 ENABLING F1kLO CIRCURI

G 8P1 015448 080576 CA02 M A03 R U b i DG FAILD TO START hlININ 15 SEC NOI REIESTED GPERAICR NUI AtARE OF SIGNIF 0F sdART TIM
G SP1 015449 080576 CA02 D A00 R U e H DG F AILD TO ST ART WilHIN 15 5tCON05 DURIN WEEMLT POSSIBLE HATER JACKEI HEAIER FAILbRk
G RP1 615444 081276 cab 2 C AAC R I8i hEERLY TEST FAILD TO START STARIING BA1 TERT CA8Lt F AILD LCCAE C0hNLC
G BP1 G16072 090276 CA02 A A00 R U b i F AILD TO MEET 15 SEC SI ARI TIME OLRING MEEKLY 1EST Pub 518LE FUEL SYSTEM FAILbRE
G 8P1 016304 102876 CA02 G A00 R U U T DG F AILD 10 START mlTHIN 15 3EC P05318LE FJEL GOWkRNOR CONIROL PROSLtM

G 8P1 G16460 110476 CA02 C A00 t u U T 51 ART IIME 2.2 SEC SLOWER THAN REQUIkED POSSIBLE FUEL GOWERNOR PROSLEM

G 8P1 016387 111876 CA02 C A10 R D4 i FAILD TO hTARI IN Auf0 TESTI SIARTER M01DR PROBLEM 8ACKEN SPRING IN BEN 011 MECHAN 15M
G SP1 016597 120276 CA02 G A00 R U b T F AILD To MEET 12 SEC START TIME DbRING AUTO TEST FUEL GutLRNOR REPLACED CN 12/1 #769

G BP1 016913 122C76 C402 G A04 R U U i SIART TIME EXCEEDEO CRITERIA BY 4 SEC GovERNCR LUBE LFLEL eT5 UNDER thvESTIGIN

.
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0 0.E $ .N C.I..$.f.A R .).. . . . .

FF D
A A

5 8 1
uL L R

P S [Ct 0
L /MM L PWW a M & 0EY A A EE N CONIROL FA F M F 0CP & 1R".l..."9:...!*.IL! 5.! I !." ! ! " I ti!!'!!.a!!! LA!!2"!."!!"*"11"

G 8P1 U16912 122776 CA02 A A04 R U b I SIART IIME GT. CRITERIA 15 VS 12 FUEL GOW. LUBE GIL SUPPLY MODIF ID 1/10/ 77
G 8P1 016911 122876 CA02 C A10 R D 4 M DEFECilvE SI ARTER ORlWE, DG F AILED 10 31 ART 880MEh APRING OtLCO PART 81945487
G 8P1 616916 G10377 Caf2 G A00 R O b I FAILD TO STARI IN AUID IEST cab 5E'uNnh0bN LL8E O!L RETENI10h 1N Gub.7
G BP1 02U296 032477 CA02 G A00 R b U I EDG LIANI!NG llME EACEEDED 12 3EC. ST .8 SkC. G0bEENCk LUBE 5f5 MODIFIED ON 11/ G/77
G 8P1 018102 051877 C A02 0 A00 R i + 1 H2O JACKET HEATER FalLURE--EDG TESTE03 DID NOT MEE i IIME CRilERI A3EECIEch0 BT 12 SECONDa
G 8P1 918103 052677 CA02 A A90 R U u i SIAR1 IIME 16.5 SEC, 5HCULO 8E Li 13.9 3EC FULL C0h1ROL bALVE MODIFikD
G BP1 018742 000*77 CA02 J A04 5 D 6 I Its1ED EDG WIIH 2A-28 BKR RACND Obli AUTO | rah 5FR AND MAN IWANSFR FAILD TO CLCSE GLTPUI 8MA
G 8P1 019541 102077 C A02 C A00 A U U I SIART TIME 21.8 SEC WS. 13.9 SEC CHECkD WULTAGE DALP DN STARI CABLES

bn G BP1 019993 112477 C A02 A. AGO R b 1 i START IIME 33 3EC5 IESTED 5AT WITHIN ChE HOGR FUEL CHLCkED OK PREM GRADE OF Futt U560
G SP1 G2GSTS 020278 CA02 M A00 R b b i START TIME 28.S SECS %1 13.9 SEC5 cab 5E UNkNotN
G 6d1 016814A 010477 NM30 8 A04 C D 4 I s3 DG ik! PPD R/A AT PC ER LOW LOSE Olt IEMP LOh SEIPDINT FCR PRE.p!LTER HEAIEN ,JACKi
4 sul 016e548 010477 NM30 8 A0 4 CD4 i 84 DG IRIPPD R/A Al P0mER, ID Sw!ICH NOT REbET L.D.PkE55 Sh!TCH TIME DELAT INC hRECIG

G 8R1 020068 12C977 NM3G C A09 T D T 83 DG START TIME 19 2 $EC v5 10 CAN8CN 8LILDUP GN AIR WALWE 31LCK SHbl
G 8R2 014136 010976 NM33 J A10 04 N 81 DG $1ARTED 8b1 Ob1PDT BKR FAILD TO CLOSE TO E-1 BROKEN LLs h!RE DOE TO STRESS
G 8N2 01>461 061176 MM30 A A02 C D D I 81 CG $I ALLED E F Alt 0 TO TIE INTO E.80$ R/M AI PR Ab GAL H2C IN 5ADOLk E 4 OAV IANK
G SR2 016399 111176 NM30 C A08 T U I DG F AILD CPER TEST-12.2 ON 82 AIR kECIEWGR CHECK VALVE RUSTED $HUI

G 8k2 020612 021378 MM30 K AGA $ 0 1 N FOLLOWING SCR AM ON UNII 1 3 81 DG LG RE L A f WDULDh'I RE SE1 SLO 55 0F. E ACliat10N RELAT NOT RE$ti
G Cut 016712 111076 C840 J A03 a D 8 f EG-1 OUTPUT 8KR FAILD TC CLD5E--8L0bH F03E '9RELAf 013CCNNkCID ONLY ONE h!RE ON 11/0/T6
G C01 023G4s 091278 CB40 F A09 IGi 82 DG 1RIPPD APPROX 1 MIN AFTR REACH RATED 2 PEED MAlh SEARING FAILU DUE TO L0w LU8E Olt
G DA1 013993 1C0776 FM25 F AOS O D T 1G21 8ROKEN LOWER VERT drive CDbPLhG HUS HUS MADE CF mRCNG MATERIAL

- __ _ _ . _ _ _ . ___. _ _ _ _ . _ _ _ _ . _ - _ _ _ . . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _
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l

DOES NOT STARI

F F 0

3ii i
U LL R C

P 8 CEO
L / MM iLP V

P5fRN CONTRCL FA L K
N I NU. DA E GW 5EH Ea R Y FAILURE MODE FAILbRE MECHANISM

G DA1 017756 051077 FM25 J A10 5 0 8 i 1G-21 DG DUIPUT SKR F AILD TO CLO5E Auk CONIACTS OF SihD81 IkAN5FCRMER CPEN

G Dal 021171 040578 FM25 F A06 0 G H BEARING WIPED ON 4/13t 77 NOT DUE TO MIS AL IGNMENT LUBE OIL FILIER DRAIN VALVE WAS OPkN

G DR1 0204G88 012778 GM10 M All C D 1 N 0-18/U DG F AILD 10 ST ART IST 5 I!ME5-Low TEMPERAT hihTER hE ATHER
G DR1 G20408A 012918 GM10 M All C D G N 0-1 F AILD TO ST ARI DUE TO COLD u( AshR 6 HEAIR$ IN51ALLEC L AUCM W1NTER12E0

G DR1 020852 030478 GM10 C A10 0 G T D-1 Stu FAILD TO START R/K IN H01 5/D MUDE SfhCHR0 STARI $htiCH FAILD

G DR1 021517 05C778 GM10 8 A10 IDN TEMORARY DG FAILD TO START DUE TO LOW LL8E DIL PR5 L.D. POMP COUPLING DAMAGED

G DR1 021516 . 051178 GM10 A Ato R DGi TEMP. DG F AILD TO START-8 LOW FU5ES IN CONT LOG 1C SHORTED DIODE ACROS5 FUEL PRIMING PUMP
G DR1 G14913 052376 GM25 C A00 U 1 i bHIT 2/3 DG MAILD TO START cab $E UNRh0hN 8bi PU)518LE AIR alART SYSIr.

$2 ~ G DR2 C16443 '102976 GM2S I A14 5 i D i UNIT 2 UG FAILD TD START TWICE MALFuhCT a/D 50 LEND 50LEN010 PLUNGER CUT CF ADJ45TMEhi
G DR2 41T39F 032277 GM25 C A10 R D 1 i DNIT 2/3 FAILED TO START AIR STARI MLISR PINION GEAR JAMMED

G DR2 018283 063077 GM25 G A00 E D 1 T 2/3 DG IRIPPD ON OVER5 PEED DURING 2 AITEMPTS PO55IBLE CUI-OF-ADJUST 60VENN COMPENSATIN

G OR2 018494 071277 GM25 G A00 R D 1 i b 2/3 D/G TRIPPD ON OVERSPE ED--0CCbpD AL50 6/30/77 PRCS A8LE Oui-OF ADJu$i GOVENOR COMPENSTIN

G Dk2 019732 111677 GM25 I A06 5 01 T AUIG-3T ARI SIGNAL SENT TO UNIT 2/3 DURIN CORL SPRV RE5Li SIART FAILURE RELAT & DIE 5fL alARID
G DR2 U19723 120277 GM25 C A13 M i 1 i UNIT 2 DG AIR RECIEVR LOW PRESS TERMINAID START LOO 5E h!RE A1 TERMINAL 25AS

G DR2 G19810 120377 GM25 C A12 0 4 T 2/3 DG F AILD TO ROLL UWER--LOW SIART AIR PRt5sbRL RUPIb8ED REGLLATUR DIAPHRAM

G DR2 619905 120477 GPZS J Aw0 U U T U2 DG OUTPUT 8KR F ARLD TO CLOSE--HU APP ARENT CAUSE 3 she5EQNT IE315 hERE SUCCES$FbL

G UR2 020242 01G378 GM2S C A13 R I e i UNII 2 DG F AILD TO SI ART mEEKLi $bRV IEST LOC &E m1RE AT IERMINAL 25AS

G DR2 021e48 03D778 GM25 C A00 5 0 8 i OPERATR 5H00K AIR 51 ART SOLENOID tbHIT 2/3 ST ARTED P05218LE stRE DAMAGk0 000 TO FRto INSPLC
G DR2 0200SS 03C878 GM25 G A14 5 0 8 I EhGINE OVERSHOT AT 1010 RPM dHILE 05 1El AT 1G20 H1 DVER5HC01 er Dul-OF-ADJU51 GovhR COMP

G DR2 021)J8 052278 GM2) G A02 08 I U-2 DG TRIPPD 4 ilME5 ON OVERSPEEDIRIX IN Sig MODE GOWNR 5LII1NG FLUND SET T00 HIGH

- .- _ _ _ _



__ _ - _ _ _ _ _ - _ - - - - - __

.D O E b.N O.T.$.1.A R T..... .. .

F F D
A A i

$ 1 1 $
UL L R C
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y A M $0L T A A t
L N CON 3ROL Fall F K yDCP $1 R
N I NL. DATE Gh & L H E4 k f FAILURE MUDE FAILLRE MiGHANi$M

E DE3 C25263 0824he.Gk55 C 51b E U 4 T 2/3 UNIT 005 UNIT k k5fLD kb bTARI DN ISI ATTEMP P!NION GkAR Nb5 EkG5Gib~bN 51R 4TARI MIR
G DR2 022389 092278 GM25 C ACb R U 6 I UNii 2/3 FAILD 10 $TARTI AIR SIR 1 Mip$ EhGAGED Alk-STAR 1 $Y$ ulLL BE MCDIFltD
G DR2 023337 121676 GM25 C AJU R D4 T 2/3 DG AIR SIAR1 MLIOR$ Ol$ENGAGt0 AFIER FEW $ECh. 102 RELAY CLEANED;ID2 AhD AIR WALWi I

G DR3'bl4439 03C376 GM25 G A13 R T4 i DG COULD NOT BE LUADED FRDM CONTROL RUOM GubHR CONTROL DIRE W18RAIED FREE FROM LOG

G DR3 Glo187 100976 GM2* G A13 k I4 i LCSS OF CONIROL ROOM $ PEED CUNTROL LOL$1 blRE ON GOVNR CONTROL circuli
G DR 3 017$09 C32277 GM25 K A10 D G H GEN FIELD F AILD TO FL ASH INitRMlllNT CAPACITOR $HCRT IN FLASH CIRC
G 083 414722 112277 GM25 G Alc R D e i 3 DG ST AR f D/ LOADED-DVERLOAD ALARM-DG TRIPPD 8AD CAPACITOR IN $ PEED $EN$ LNG CKT.I
G EN1 014778 031576 FM25 C A1D DDI 1A 04 FAILED TO STAki DURING $URWE!LLANCE 50L OPER AIR WLt IN $iARI $Y$ $ILCK $HUI
G EN1 014790 051576 FM25 M A00 0bI 18 OG F AILD 10 ST ART ON FIR $T ATIEMPI bNkNauN blLL 00 WEEMLT START TO DETERMINs

G EN! 015568 080376 FM25 K A06 $ 0 1 | DG 1A 1 RIPPED DbE TO Lo$$ OF EXC11A11CN DRNG SYNCH DEFECitbE PPOCEDbRE - PARALLED OUT OF $fN
G EH1 01*947 081476 IM25 M A00 d D U T IC DG FAILED TO $ TART DURING $URV it$1 . ALCUPRING EXALT CAU$i 0F STARI IAILURE NOI KN0hN
4 EN1 616065 091176 FM25 G A10 R D1 i 1A DG F AILED TO 5f ART - $URV IEST - OCCURRED PaEV LOh CIL LEVEL-IN GOVERNGR
G E N1 410443 123176 FM25 M A00 R u 1 i MAN START OF 14 DG FAILD THl3 HA$ HAPPhD BEFORE INSPECIED L REIE$ikD $ATISFACIORILY
4 LN1 016141 0*2877 FM25 M A0D U U T 1A DG F AILD TO COME UP To R ATED V0L1 IN REQD. TIME TOOK 16 SEC VS 12 $EC RETESTED SAII$FAC
G LN1 020214 112S77 FM25 G A08 (8 I la DG FAILD 83 $TARis$ TUCK GOWNR 800$iR SERVOMOTOR Alp Pl$TLN WAS COFRODED

G ENL 622 751 A 102878 FM25 G A10 R D o i "C* DIE $L FAILD TO REACH 250 RPM IN 7 $EC. bilCKING GOVNR 8005tR SERVO
G EN2 022 7*18103178 FM25 G A10 R T8N "C" DIESL F AILD TO RE ACH 2SORPM IN 7 $EC. FAbLif ELECTRONIC $ PEED $d!TCH $1GNAL
6 FP1 016496 111776 GM25 i A10 R D 8 T "B" EDG FAILED 10 START DURING $URVEILLANCE REST GE N TACH RELAT DID NOT OPERATEe DEF CNVIR

EG F r a 0166G0 121576 GM25 8 A10 R D 1 i DURING TE$ TING "A" EDG FAILED TO $1 ART Lot Lb8E Olt PRES $ - RELI F WLV LEAKAGE
G F P1 0169 71 011977 GM25 8 A10 R D 1 T DURING &ULV, EDG TRIPPED ON EMERGl.NCV START LUW LUBE GIL PRib>e SECOND ATIMPI $UCCSFL'

4

_ _ . _ _ _ _ _ _ _ _ _ - - _ _
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F F 0
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$1 1
P N CEO
L / MM IL P W

V A M $0LY A At
E N CCNIRCL FAIL F K Y0CP 1 1R
N I NC. Da:E GW aEN E$R r FAILLRE MODE FAILLRE MECHANI$M

G FP1 G17725 042077 GM25 I A 10 R 0 6 T DURING ROUTINE Suah TESTe EDG FAILED TO START TACHUMEIER RiLAY FAILED
G FP1 G23161 120578 GM25 G A02 5 0 4 T "A"DGIRIPPD hMEN 8EING PARALLED MISADJU5TMENT CF G0bEh0R

G M01 016186 -101076 GM25 C A09 T0i e11 DG FAILE0 TO START ON 82 $IARilhG $i3 TEM e2 51Aki STS AIR CONT CCMP FOULED W RU$l
G OCA 014447 03G376 GM25 K A10 0 8 T DG 2 $1 ARTED BUT 010 NOT DEV $UFF WLIG 10 LGAD bESTH5E "FCb RELAT FLO TO ENRG2 FLD FLASH

G OC1 0150 42 060eT6 GM25 C A0G u 1 i DG 02 F AILED 10 ST ART ObRING OPER A81LIIT T ESI CUNTROL SEO FALLT - HCWEVER, SEO CURRECT

G 0C1 u23119 113078 GM25 K A10 08 i 810G $IARTED BUT GLN FAILD 10 EXC11E--AbTC ACT.IES LNy5ED IgRGEI MECH LihKAGE IN RELAf SINDN

G P82 01db66 082677 FM30 0 AG15 01 1 El DG F AILED TO ST ART ObE TO HI JKT CLG h!R IEMP QPER RkaET TRIPPED PMPe8uT'h0T O!E3EL IRP
G PS2 018e87 C82677 FM30 1 A06 5 0 4 i 14 DG IRIPPED ON ObER$ PEED DV1PO IRIP $El SEL0m DE$1GN WALutg,

y} G P82 019414 101877 FM30 0 A02 $ 01 N L3 OG IRIPPED FOLL0stNG MANUAL ST ART 3 % ALWES TO LOh PRE 55 $s LEFT SHUT

G PS2 020G90 121977 FM30 L A00 u b I L1 DG TRIPPED ON "A" PHA5E O!FF AFTER PARALLELING CabSE CCLLO bOf BE DETERMD AFTER EXTV iSI
G P82 022462 083078 FM30 G A10 i 1 I E-3 OG ST ART IIME 010 NOT MEET is RE0utREMENT LtAKV CHK WLV IN AIR 80C5fER RELAY Ht0 AV
G PS2 023349A 122178 FM30 G A10 01 i E 3 DG START TIME 13 SEC. W$. REQUIRED 10 SEC. E3 UG G0bERNCR REPLACE 0 DN 12/26/75
G PS2 023349B 122178 FM30 G A00 01 i E2 DG 5( ART TIME 11 $EC. VS.10 $kC P05bl8LE GotERh0R PP00LEMS

G QC1 014120 011276 GM25'C A10 0 8 i UNIT 1 DG F AILED TO ST ARI WHEh MODE $m IN STARI MD AIR blART $LL DLV 01Rif-N01 QPEN FULLY
G OC1 018112 042577 GM25 K A10 0 G T kHILE TESTING INE DG, THE FIELO F AILED TO FL ASH CAPACITCM ACR05$ WLTG 30P RELAT DLFECl !WE

G OC1 L194CG 082477 GM25 L A13 T 4 i QNIT 1 UG $i ARIED AND R AN,8bi NO vtT Ge$ fMCH,F Rg g IREG GEN TACH $ET SCREm$ WIBRAIED LCC$i

G QC1 w19994 112677 GM25 K A10 04M 1s2 06 n00LO NOT START $bCCE$$FLf eFIELO 8KR DEFECT F AILED 0100E IN FLD SKR INILK circuli
G Wil 014740 O!0676 FM30 F A09 A I4 N "B" OIEaEL GENERATCR TRIPPED CN HI CRMK5E PRES $ CLCGGk0 CRNkSE EJ $UP ORIF ICE OR EJ BODY

G vf1 019e58 072677 FM30 C A09 i 4 T "A" DIL5EL GkMERATOR FAILE0 TO START AIR START 50L VALVE 5 80uMD CL50 Of OE8RIS

e 8v1 014903 . 052076 GM25 C A09 R i 4 N DG 81 FAILO 10 STARI 3 TIME 5 DG 82 STANIED On HATER ACCLMULAi!ON IN AIR 5 FART SV$iEM$ ,
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DOES NOT START

F F D
A A

4 I I
UL L R j

P 8 CEO i

L / MMi LPW
N C ONI R OL FA L hK kh5fRN I NG. DA E GW kH k aur FAILURE PODE FAIL 0RE MECHAN 15M

W 8v1 015913 090376 GM25 J AJu U 1 T 81 DG OUTPUT OREAKER FAILD TO CLOSE NO APPARENT CAUSE

W BW1 01F348 031477 GM25 J A04 8 0 4 I 82 OG OUTPUT SREAKER FAILD TO CLO4E DIRif CONTACTS ON skR CONT SWITCH

W SW1 017021 041177 GM25 J A04 804 ' 81 DG OUTPUT 8RLAKER F AILD TO ClosE--DIRTV CONT ACT Dt3IGN CNANGE EE00EST FOR SEALED RELAYS
b SW1 01T693 042677 GM25 J A04 8 D * T,81 DG OuiPUT 8KR. FAILD TO CLOSE--DESIGN REQUESTED DIRTY CONTACTS ON NFLDAINO FIELDI RtLAY
w evi 017696 042977.GM25 C A09 h T 4 N DG 81 FAILD TO START REPETITIVE MOISTURE IN SIARTING AIR
e 891 blF82F 050977 GM25 J A0 4 R O4 I 82 DG Ou1PUT 8KR. FAILD TO CLOSC--REPETIIIbE STICRING RILAYtM5829 IN MANbAL START CKl.
m 8 W1 018Ctf 060377 GM25 J A04 R D 1 T 82 OG LuTPUT SKR. FAILD TO CLC5E ON FIR $T ATTEMPT CLOSED ON NEXT ATTEMFis STICKY NFLDA RcLA,,

$] w 8V1 018823 071777 GM25 K A10 R T8i 82 OG SIARTkD AND CLOSED ONIO SU580UTPui WOLIS =0. LOOSE CONNE691CNS IN AUTO FIELD FLASH CKT
w 8v1 020451 011178 GM23 J A04 A 04 T 82 DG Ou1PUI spR. FAILO TO CLOSE IN EAERC15E MODE NO CAU5E COULD SE DEftRMINED

e Sol 022137 G72078 GM23 K A10 R 0 1 N 82 DG FAILD To FLASH DURING SI AND LOSP EWENT STICkT FIELO FLA5h CU10UT RiLATIAUTO CNT.
b 8W1 022J938 090578 GM2$ J A00 R 0 1 I 81 DG OUTPUT 8KR. FAILD TO CLCSEs 82 DG OC5 SKA CLCSED MANUALLT,2 HOUR RUN AT FULL LD,

w 8v1 U223948 091278 GM23 J AoD R 0 1 I 81 DG Ou1PUT OKR. FAILO TO CLOSE 051NG CONT. ShTCH CLOSED LATER NEGATING 19008LE5H00 TING
d DC1 016647 120976 WO30 K A10 0 1 I C-D OG TRIPPD ON ObER$ PEED--8 Lown FUSE ON INWERTER FAILD $1LICOME RECTIFIER IN OG INVERTER
e OC2 G22LO3 091178 h030 C A13 T4 T 2A8 STARTED FOR LOAD TEST WAS TRIPPED OFF MANU ALLY PISTON SCLT FOR AIR CHECK WALv LOOSE
h DC2 022839 101978 WO30 4 A00 U 1 T 2 A8 F AILD TO START DUE TO L ACK OF FbEL TO INJECTR5 bMKNCsM Bbi REPLACED FUEL FILTER ELEMEN]
k HN1 014162 020376 GM25 A A02 > 0 1 T EDG-28 IRIPPED ON OVERSPEED WHILE biARIING CAL 18 TOCL LEF T IN FU(L R ACK-RACK HLD OPN

h JF1 G190$$ 081777 FM40 C A10 8 D U T DG 18 TRIPPED 00 RING ATTEMT TO VERIFY OPERA 81LIIY MAIN AIR WAlbE FAILO TO 5HufeCAUSED OVR5P
h JF1 033662 082877 FM40 C A10 8 0 0 T DG 18 TRIPPED ON Ob5PD DURING MANLAL ST ARI MAIN AIP START vtW F AILED TO FULLY 5HUI
w JF1 G19368 10417 7 FM40 G A10 0 8 T 05L GEN 1-24 FAILED TO START DURING TEST SPEED SWITCH F AIL EO - 120V V5 130V R ATING
h JF1 020992 03G2F8 FM40 C A09 C T 0 I Dal GEN 18 FAILED TO ATTAIN RATED SPEED CORRC510N PR000CT5 CLOGGED AIR START VLt5

,

l

I
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e911_a91_!!A!!
F F 0
A A 8

bL fR
P 8 CEO
L / MMi L PV

hK 0kP $$k$N CCNIROL FA L kEH k4 N Y FAILURE MODE FAILURE MECHANISMN I NO. DA E GW
e JF1 020996 030878 FM25 C AD9 C I 8 i 0 5L GEN AC FAILED To STARI DURING TESI CORRD) ION PRODLCT5 CLCGGED AIR &lARI WLv5

P SHER A54Y MIS $1NGW JF1 02118S 032378 FM4e C A02 D D N DSL GEh 18 FAILED 80 COME bP To SPEt0 PER TECH $P Math AIR 51 ART VLW U

h JF1 022235 081278 FM40 J A10 5 0 8 N OUTPUT BKR FOR DG 18 F AILED IC CLCSE Aul0MAIIC ALLY CPER MECH FGR AUX ShTCH5 OUI ut ALIGNMI
a JF1 022374 082778 FM25 G A1D R D e H 2C DG mLULD NOT RESP 0hD TO AUID OR MAN SPEED CHG BLLuN FUSE 5 FOR MUP AND MOI

w JF1 022373 090578 FM40 G A10 R D8M 1-2A DG WCUL3 NOT RESPOND TO AbfD WLIG CR SPD CHG4 BLOWN Fb5ES FOR MOPeCad5ED Bf FAIL O!DULa
e JF1 J22o30 091778 FM4G 4 A10 D4 3 18 DG FREO CoulD NOT BE INCR ABOVE $8 3 HE CPLhG BET DC MIR AND GOW PCs POI .45 LOCS

a JF1 022987 10G378 FM25 J A02 3 0 1 i AC DG LuTPut BRKR FAILED 10 CLOSE ON STARI JUMPER FLR UNIT 1/uMIT2 SEPARsINCRCTLt PUS

e KL1 019S19 102577 GM25 M A00 U U T D/G 1A ST ARTED E W A5 AT 70 RPM uHth !! SICPPED COLLD NOT DEIkRMINE CAJ5E OF FAILURE

m Pil 01T196 020977 GMZS J A10 R D 8 I 3D LDG OUTPbi SPEAR &R # Cut 0 NOT CLOSE DLRING IESI Dahl IN LhR BRhG LF G%RCRT mELAf IMG DISCb$

h Pil ulo417 062977 GM25 I A14 5 I 4 i 3D DIE 5EL GENERATOR F AILED TO ST ARI - LCGIC F AILbR $ PLED SEN5thG A55t SLTPGIN1 DRifitD
D FhClles= Pil 021443 051778 GM23 J A10 R DDi 4D LDG ObiPUI BREAKER houtD NOT CLOSE DLRING ik31 mE55 662A193HC1 LAICH*CHKNG 4W E

b dG1 L224$b C 81 f. 7 8 Alld J A10 | 8I B tD4 DUTPUT BREAntR h0btD NOT CLL5e 8AD CUNh AT Cohl Pbd FUSE OLOCK SIUd5

m 5A1 L18799A 073077 AL23 A A10 C I4 N la DIE 5LL INUP-FAILED TO REACH waiku SPEED ON STRI 8thDING FLkt MACK LNRG = LACK CF LUBRILAT
SA1 4187998 073077 AL2S A A10 C i 4 N 18 DIEskL IMOP-F AILto 10 RE ACH R ATED SPEED UN SIRT BINDlhG ELEL RACK LNKG - LACK Le LQ8RICAe

e 501 021310 032878 DL10 A A1D R 1 1 I NO 1 01E5EL GENLRAIOR Fall *D 10 51ARI full LNKG 8thDING - 8 TARING 5 1h thKG DWT
I

m 301 022100 071878 DL10 a A06 01 I hu 1 DIESEL GLNER A10R F AILEU to 31ARI tutt RACM SINDikG-INCLRP PRUC 10 LAERC SL

a hul u14669 041676 GM23 F A01 R D G T 81 D!khEL GENERATOR DAMAGED ON alARI 017 CVL I LOCLED - C AUSED BROKEh INikRNAL5

IR1 01 elm 7. 0 42977 GM40 M ADO O b N LDG FAILD TO Siauf ON LC3P (PARilAll IHE 2ND TIME h0 L&R eLR DG #AILbRE Jb5! THE LOSPe

i e93 017t91 020177 CM25 A A12 4 i L T DG "B" t AILED TO ST ART PPCMAdLL* AIR lh FbEL SUPPLY LINES

m f u3 01d a4 7 033177 GM23 A A12 N I4 i DG "B" DID NOT REACH SPtED L VLTG hiiHIN SPEC IIME Alk IN FLEL LINE-CRACKa IN buCI10N Ib81NG

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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F F D
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4 1 1 5
uL L R C

P e CeU
L / MM i L P V

k N CONikCL FAIL K a
N ,1, __hu. DATE Gw stH &3 M T FAILLRE MODE FAILbat MECHANI5M,

_

e TN1 017316 034177 GMC2 C A16 U4 I 81 EDG FAILO TO START OLE TO FAILO STARTER MCTOR ARMATURE SHAF) dROMEN** REPLACE 0 e SPARK
W 211 016179 092476 C840 M A00 00I "0" DikSEL GENER AT OR FAILED TO STARI h0 CAUSE COLLD BE DETERMINED
e 211 022110 080178 C840 C A10 i 1i 18 DIE 5LL GENERATOR F AILED TO Siaki AIN LEAK IN SIARi!NG AIR PILOT WALVE
d Z81 422Sab 090278 C840 C A10 04 i 18 O!LSEL GENERATOR FAILED 10 STAR 1 STARI!NG AIR DIST Ob5HING R0fAIED IhPRCP[g

M3
W 211 022646 091478 C640 8 A02 C D 4 N la DG C AME UP TO SPEED AND THEN TRIPPED - 5 TIMEh RAG Ih DIL SIRAINER CAUSED LO UIL PRLas i
e 211 023300 122078 C840 M AQQ b0N 18 DG FAILD 10 START DURN AN INAD%RIhT SAFIY INJEC EXTEN51bE TESTING REvE ALD hu C AUSE

>
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CODE 5 LSED IN LER UNE-LINE DEsCRIPl10N5
s :
:

--- - .---..O.O.L F.AILUR E C.L AS$.1.F.IC A T10N-- .IR TIME
: FalLURE M :REPA

s . ..-.--- ... .-----.----- s
a

8

CODE DESCRIPTION CODE DESCRIPflGN : CCDE DESCRIPTION
---- ----------- s ---- ------------- s ---- -------- --

'
s :

1-G iO 1 HOUR A- DOE NO' $ TART s 0 - DEMAND
1 . 04 Hour : 8 - put NG" CONTINUE TO RUN s I - TIME4 -

8 -4 0 8 HGUR : U - UNA AILo8LE # NONFA! LORE s 0 - UNKNOWN
D-e'O 24 HOU 5 :
G - GkEATER THAN 24 Hour 3 s s

U - bhKNLuN / NCT APPLICABLk s e

s :
-s :------------------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------

: s

$US-$f5|EM s-------------------------- --- ==------- -

- - - - - - - - - - : s MElH00 0F 015COVERf
a FAILURE MECHANISM e -------------------

a8 ------------....-

CODE DESCRIPTION : s

----------- s : CODE DESCRIPTIch
---- FUEL 0il hY5'tM s CODE DESCRIPTION ---- -----------A -

SE CIL hY5 'tM : ---- =- - - -= s8-L

f0hkATIONSb Ob!kGShffM ! CO - UNKh0bN : M NO M

h - MG N(NAL5 bI~-Pk!h0NkLOAk!f!h!CE $Ibu0kNkikkk|kk "

R ME s :
L TESTING s 0 - bHKN0mNG- GOV Rhcp 03 - PE hohh ;PROR :H- 1HAUST 5 M s 04 - DE IGN h

I= HOTOUhN EM s US - F A RICA'il0h # CON 51RUC180N / GUAll1T CCNIRCLs
J- UTP T 8R R Oc - PROCEblilAL 015CREPANGf a

p.

OghggCTORI53Futn K - EN{fR{g0 v0LtAGE RECuLnt0R ^ * ~ bb
EhlALCONTAMINAT.0NM-OhMER s8 C9 - FCREI h MA-------------.-...# b.M K N 0 e h

AM61tNI {s EMPER ATUR;:/ jlEC RICAL CON RUL s-------*------- ~~-------10 - MLCH Ah! CAL- - .----..- ------- ......--
s: )1 - H1 / UW

: A2 - L L8E FUEL / MATER / AIR LEAKAGE 8

TYPE OF EVENT : 13 - VI8RA 10N s N355 VENDOR
s 14 - Obi 0F A0JUSTMENT / CALIBRATICN s -----------

8 :
: |

CODE D E S CR IP T.!C.N C CO.E
DESCRIPflCN8 :

---- ---..... - a --. - === I
: a

8 - RtCURR!hG COMMON CAUSE 8 8 8 - BA8 COCK E mlLCCN
C - LONMON CAUSE : a c - cLM8uST!0N EhGINEERING
A - RECuaRgNG : a G - GEN (RAL EL(ClRAC
5 - CUMMANL FAULT 5 8 w - wE511NGH005E

*

I - RECURRlNG CCMMAhD F AULTS :
a s

OG MANUFACTURER kh RA11NG

-.E 5 C R I P110.N--.D.ECOC00c O E 5 C R I P'.10.N
D

------ .==--

AL - ALCO 02 - 200-400 KW

kB Shubh!!sk5$EMER kk5 kh$0Ikf0Im
OL - CL LatAL 21 - 2*00-28to RW |
FM = FAIR 8ANK5 MOR E 30 - 3CCC-35CC kW .

GM - GkNERAL N010R 40 - 4C00-4418 Ku
NM - NORD8 EGG MAND ACIURING
ho - muRIMINGTON

_ _ _ _ _ _ _ . -_____ ________ - - _ _ - - _ _ _ - _ _ _ _ . ._ - --. __ -_ .-_____ _ - _ - _ _ _ _ _ - _ - - _ _ _ _ - - - - - -
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.D.u.th.hui CONT INuE IC .RU.N._ -.- .

F F 0
A A 1

LL R
P 5 C LC
L / M M i L P W

W A M $0E f A A E
i N. CCNIROL FAIL F M yDCP a1 d
N I NL. LATE GW $kH Esk V FAILbRL MODE tAILORE MECHANISM
5Akkhhkhh) Oh2CT8hh2h[80E k b 5 DG 82 ON FI AE DuE 10 LU8E all'2EfilhG IhTO EXHAU$i IUR80CHGR 85$h~iki[EbsCA33Nk SE AL F AILORE
B D81 G2070s 020878 GM25 L 805 0Gi 1-1 DG 3/D DbE 10 halbf IUR80 CHARGER DEstGN#FABRICIN UR COMPhi FAILLREeRtPLACC
$ Del 021*80 0*0978 GM2D E dOD U 6 i GEN LOAD FLuCTUATIh4 AIR INIAKE La rkE45 ALARM CALSL uhkhuwN EXTEN$lbE MAINT PERFORMED
8 D81 023007 103178 GM23 M 811 s D 4 1 1-2 DG $/D ubt TO ROOM TEMP RCSE 10 110 DEG. LulalDL AIR DAMFER h0bLD NOT OPEN
8 Rei 016050 120676 GM25 G 810 08 i DG "A" IRIPPED OFF-LIhE 2S MIh IN10 TEST setED CONT $w FLD CLOaEDeS/D DECK TO IRIP
8 Ns1 022e13 100478 CM25 A 801 5 0 1 N "A" DG 340 DLE 10 & PRAY OF F0EL DIL3 "B" DG 005 FUEL LEAm-EAC$WLT LOO $6NED $lhR PKG GLND
8 112 021609 C42578 FM34 F Swb R U 1 T "8" DG IRIPPkD Lh Hi CRhK$E PRE 53 AF1ER 32 MIN RUN hu ABNLNMAL PARAMElERS bERE FOLND

8 II2 02160$ 052378 FM30 F 809 R IB M DG 8 IRIPPED UN HIGH CRAhKCASE PRES $ - 32 MIN RUN PART PLLGD CRIFICE PLATE-To-CaksE VAC EJC
'E C CC1 016405' 102576 FM25 M 800 R U 1 I 812 DG $#D DUE TO DG Veri F AN $iuPPLD-BLOWN FU5E cab $E FOR BL0th fuse hui DETERMIhtD

C CC1 C183C6 061777 FM25 F 802 01 i ell DG STARTD3LATER DI!CatERD 86.CTLINDR RELIEF WALWE WIBRATED LOC $E AND FELL OFF DG
C CC1 018*88 071177 FM25 8 802 C D 4 M 811 DG ON FIRE DUE TO L.O. NITING HC1 E)HAUST C-k1NG SEAL ON $IRNk NOT GLUED PkCPEeLT

C CLI D1848F 071377 FM23 0 802 $ 01 i ell DG IRIPPD ON LCW JACKET COOLNI PRE $$ kHEN $1A1 $1GNAL REMDbED3DP Shl1CH ISOLATED
C.CCI G2338G 1218 78 FM25 M BOC R D 1 i 811 DG $HUTD0hN DUE *,0 ROOM WENiefah FAILD 10 Sial FAh FAILbRE--RESET OVERLOAD $
C CC2 bdu126 011G78 FM2h J 810 I 1 i 821 DG 1 RIPPED AFTR 29 MIN. ObE 10 GEN FALLI LOS% OF FIELD L REV&Rbt P0 MEA RELath
C CC2 021991 080178 FM23 0 810 $ D 4 i s21 DG TRIPPD ON N1 AACKET C00LNI TEMP 5Lkt H2O $UPPLY VALV FAILD IO UPFN

! C FC1 015614 081576 GM25 G 810 i 8N SMOKE COMING FROM DG-2 GOVEh0R MOIUR ENCLO$bRE ARMAIGNE HAD 0 PEN h!NuthG
C FC1 021799 0F12F8 GM23 K 810 R D8 i DG-1 FIELD PENT TO MAR ERITATION - ON!! $HUID0mN 3 EAC1IER $LSCCMPONENT FAILORE$1CUINCICil

C FC1 022249 080978 GM25 K 810 R D8i DG-1 FIELD WENT 10 MAX EXCIT ATION - UN!1 $HbiDLhN REFER tuliAGE ZENER DIODE OUTPUT DRIF IID
C MI2 0142608 021876 FM23 A 809 8 T 1 N DG 120 TRIPPED OFF-LINE - SIMILAR OCCbRe875-238 DIR1T FbEL CIL FLIRsCAR80N IN CkKCSE Whhi
C M12 01426GC 022C76 FM23 A 809 8 i 1 N DG 12U IRIPPED OFF-LINE - $lMIL AR OCCURe875-23) DIRiv tbEL CIL FLIReCARBON IN CRkbat VLNI
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V A M $0E Y A A E -t N CONF 6CL ' FAIL FK V 0CP 5 1R'
, ,i, ,,NO.,, ,0A,1E, G,W, ,5 L,H E aB,f FAILURE MODE TAILLRE MECHANI$MN

_

C M12 0142600 022376 FM25 & 804 8 i GN DG 12U IRIPPED OFF-LINE - $1MILAR OCCURe!75-23) LPPER R0D BE ARING F AILURE - L ACK OF LUBRI

C MI2 015146 C6C276 FM25 F BU9 8 T 1 i DG 130 TRIPPED ON H! CRANKCASE PRESS - 11 MIN RUN CRKC3E AIR EDUCTOR FUUND DIRIT
C M12 G1SS63C 082376 FM25 G 810 8 i4 i OG 12U TRIPPED OFF-LINE DRIED LEATHER WASHER IN 8005Tu SERV 0 MOTOR

C M12 015906 090176 FM25 8 812 C i 1 N DG 13b SHUIDouN - FIRE ON EXHAUST MANIFCLD LUBE E FLEL 01L ACCUM UNDER MANIF IM4ULAT
C MI2 016G36 091976 FM25 8 812 8 D 4 N 12U DG HAD TO 8E SECURED AND DECLARE 0 INOPERASLE EAC5V LEAKAGE OF Lb8E 01L FILTER GA3 PET

C MI2 91693,1 092276 FM23 0 809 8 i G T 12U DG RECVD LOW Ch FLO ALA-UNIT UNLOADEDe SECORLD EXCSV ML53EL FCULING OF OG HT EACHANGERS
C M12 01675$ 121876 FM25 F 806 0 G I OG IJU 83 UPPER P11T0h CON ROD BRhG C AP SHEARED CAP $CRLh5 FAILE0 - PROS DUE TO ORY STARTS
C Ml2 011C20 011077 FM25 F 813 $ o G i DG 130 $HUTDOWN DUE 10 HIGH VIORAll0N JK10 M0bhi IN RESONANCE WITH ENG FRE00EN

C M12 G18472 081777 FM25 0 809 8 i Gi 12U OG LOW CW FLOW ALARMe OG UNLOADED AND SECbRt0 EEC5V MU$SEL FCOLING OF DG HT EACHANGER$g
on G MI2 0189 768 092077 FM25 0 809 8 i G N COOLING WTR LOW FLOW ALARM - 12U O!ESEL GEN INSUF CL INJECTION FOR A00 MU35EL CONip0L

C M12 019255 092477 FM25 J 814 3 i e i 12U DG APPE art 0 TO TRIP DN GEN OVERCURRENT MICR0 5h CUT OF ADJ ON OG DVJPD 1 RIP MECH

C MI2 021386 050878 FM25 0 809 8 i G T 12U OG Lah CW FLOW ALARMe DG UNLOADED AhD SECbRED EXC3V MUSSEL FCULING OF DG HT EhCHANGERS
C MI2 022131 080378 FM25 A 807 i 8 i DG 13U SHUIDOWN OUL TO LEAKING INJECTOR CRACK IN INJ PLPP DISCH VALVE CAGE
C M12 w23213 12C578 FM25 0 809 8 i G i 12U OG 5/0 DUE 10 Los CCOLING WATER FL0h MU$3EL SHELLS IN THE HEAT EXCHANGER
C SL1 017134 011877'GM30 E 804 e i G T 18 DG R AN FOR SS MIN THEN TRIPPED CN LOCMCUT TURBOCHARGER $HAF T AND OIL SEAL DAMAGED

C 5L1 019S11 092671 GM30 E 804 R i Gi 1A DG 5Hul00WN kHEN $MORE 155UE0 FROM TURBOCH ARGER F AILED ILR80 CH ARGER UNIT
G 8 F 1 016261 110376 GM30 G 809 C I4 i D OG ERRATIC SPEED SEHAVIOR UNDER LCAD DIRTY OIL IN GCVERNOR
G BP1 014417 032476 CA02 0 809 R i 8 i DG TRIPP0 GN HI C0 CLING WATER TEMP haiER PUMP SUCT SCREEN PLUGG0

6 8P1 014694 Obl676 CA02 0 809 R I G N DG TRIPPD ON H1 CUOLN WATER TEMP PUMP $ HAFT SCORED INLki 3CREEN PARI! ALLY PLUGGED
G 8P1 L2U$80 020978 CA02 0 812 i 4 i OG TRIPPD ON H1 WATER TEMP AFTR 25 MIN OF OP5 AIR LEAKAGE ON PUMP C00 LING WATER SHAFT

+
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5 1 1 5
UL L RC

MMIkh
b A M 50ET A A
E N CONIROL FAtt FK fDCP 5 1R
N I NC. DATE GW 5EHk5AY FAILURE MODE FAILbRE MECHANISM

G Sk1 019391 101177 NM10 G SOS 0 8 I 82 DG UNASLE TO MAINTAIN LOAD CYCLING S00KW 5HCRTED LEADS TO GOVERNCR3 INCORRECT 43M8

G 8R1 019948 121077 NM30 J 800 D D I,5MOKE COMING FROM 320 RELAY AND 86D8 RELAY FL AMING REPL ACE 0 AND C ALIBR ATED REL Af 5

G BN1 022454 091178 NM30 A 807 T4I al OG CfLINDER 81 MOT FIRING--HE AVY LOADING ?!? FALLTT FLEL PbMP REPLACED

G BR2 014614 031476 NM30 A 812 T D T AT 968 P0mER 82 OG STARTED To CYCLE IN LOCAL-MANUL FUELOIL SHIFT bALVE LEANN GASKET REMEWE0

G BR2 016e23 122976 NM30 G 810 i 8i 82 OG FAILD OPERA 8tLITY TEST --LOSS OF SPEED CCNT. CLLTCH ADJUSTEC AND SIATOR WOLTMIR REPLAC

G CD1 013872 082376 CB40 A 800 u 8 i FUEL LINE-TO AM INJECTOR CF 81 DG BLRST CAUSE UNDETERMINED

G Cui 016560 110776 C840 K 808 i 0 T DG-2 LOST ELECT GOVERNOR CONTROL AND bOLTAGE POI. TRAN5FEMR FU5E CONTACTS ORIDI2ED

ps G Dal 014334 022776 FM23 8 812 R 1 0 1 SMALL FIRE ON ERHAb5T MANIFOLO OF DG 1G21 Ott LEAR FROM FRONT COVER PLATE

h$ G Dal 014337 031776 FM25 H 812 K I O T SMALL FIRE NEAR ERHAUST MAM-Tha80CHRGR FLANGE AG21 LE AKY FL ANGE GASKET

G DA1 014953 062276 FM25 D 809 0 i 8 T 1G-31 DG TRIPPD ON HI J ACKET TEMP-DECL ARED INCPR8L E5h L0s FLOW DLE TO MUD IN 4 TRAINER
G OA1 0165b2 1104F6 FM25 A 80 4 0 0 T DG 1G-21 1/0 00E TO FIRE -FUEL LINE FRACTURE INADEGUAIE DESIGN .

G DA1 017963 051277 FM25 G 806 5 01 i 1G-31 DG h0ULD NOT RE ACH FULL LOADING CNLY 2500 KW SPEED SETTING ADJUSIMNT NOT RESEI
G DR2 016168- 093076 GM23 K 809 T 0 T 2/3 DG OUTPUT ERRATIC AFTR CONTRO PLACED IN "$10P" 5HORID SELENIUM SkCIIFIER DUE To Dini
G 022 G16654 121876 GM23 A 802 5 0 0 T UNil 2 DG FAILD TO CARRY REQD LOAD 32CC0Kh MAR H2O IN FbEL SUPPLV FROM FLb5AING CPERATON

G ONZ 0196S1 103017 GM25 E 806 i G T UNIT 2/3 wNLOADED TRIPPD ON LCW H2O PRESS NESTART IUR80-CHARGR CLUCTHL5 HAFT SEARING

G 0R2 019728 112977 GM23.0 812 C D D T 2/3 DG s/D DUE 10 COOL H2O PUMP TRIP 10 MIN. LOADED mAIER LE AMD GRouMDED PUMP SI ATOR
G Da2 021o82 063078 GM23 0 814 T D G I 2/3 OG COOLING H2O PUMP TRIP DN H1 AMPS 3 REPLACED DVERLOAD IRIP SET CLOSE TO RbHNING AMP 5
G OR) G1691$ '092176 GM2S 8 809 T4 I DIE 5EL 3 RECIEVD HI TEMP ALARM PARTIALLT CLCGGD SIRA14R IN L.O. CIRC' Pnp

G DR3 0164SS 110576 GM25 G 810 R T8i LOST SPEED CONTROL FROM CONTROL ROCM F AILD OWERIR Abt LIMIT shtTCH ON GOWNR

G DR J 019 72 F ' 112977 GM25 G 810 R dan 3 OG FRIPPD 30 MIN AFTER START AND LOADING 5HORTED CAPICITOR ON SPEED SENSING 80ARD

.
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_ DOE 5 NOI_CONTINUt TO RUN
_ ,

F F- 0
A A I

511 5
UL L A C

P 8 CL0
L /MM TLP t

b A M >0E Y A AE
E N: CONIROL FAIL FK YDCP 41KN i M0. DATE GW b EH ear Y FAILURE MODE FAILURE MECHANI5M

G EN! 01479S 050176 FM25 M 813 3 T 6 T NORMAL SURV. IEST DG IC TRIPPDS LOOSE h!RE Nui W1BRATED OFF Wipk-PANEL R43-P001C

G EN1 015557 062676 FM2S 8 802 5 0 8 i DG IC TRIPPD DUE 10 LU8E OTL $mIICV NOT C AL18R ATED PtkSONNEL DID NCI C ALI8R ATE SWITCH
G EN1 bl6e42 122576 FM25 M 80G R U b T DG IC Ip1PPO APPROR 45 MIN. OF RUN TIMk; REPEi!TVE CHECENG CLI LOGIC ON IC DG
G EN1 G18644 061377 FM25 D 814 i D 4,1 10 DG IRIPPD RESIARIED SATI$ FACT LO JACKET CLNI LOh CCCLHI PRE 55 3misCH TO 8E CAtlBRAlto
G EN1 018646 061877 FM25 0 814 ID9 i IC DG IRIPPD ON LO COOLNT J ACMET PRES 5URE POSi!BLE INCORRLCI PRL55U E SEIPOINi$R

G EN1 018647 062377 FM25 0 814 i 0 4 N IC DG IRIPPD GN LO C00LMI JACMT PRk$5 CPERT PRE 3$bRL hA5 ABCVE TRIP StTPOINI
G E N 1 018 e 39 081277 FMZS K B10 0 8 T la DG LOST MANUAL bOLI AGE CONTROL MAN REG PTR OPEA AFMR pan $UP DIC0E5 FAIL

G EN1 020031 081877 FM25 F 800 R U G'T DURING SbHV TESTINGe DG 18 GEN IN8OARD 8RNG FAILED BEARING DVERHEA4ED - EKACT CAUSE UNKNumN

$[ G EN1 020013 111977 FM25 K 802 s D 4 I 18 DG OUTPUT WOLTAGE 100 HIGH - 18 DG SHuTOOWN 1APROPER ADJU$IMENT UF AUTO REG SETPGINI
'd G FP1 G2ubl6 021578 GM23 J 810 i 1 T "A" EDG TRIPPED DURING $bRWEILLANCE IEST 8LOhN FU$E IN StNCH CKT FOR ObiPUI ORkA

6 P82 02060* 022878 FM30 8 812 C D 8 T E-2 01ESEL TRIPPED ON HIGH CRANKCASE PRES 5URE HATER IN O!L VAPURIZED - LEAKY O!L DROMb
G P11 015966 092276 AL25 H 804 8 i D T "A" DG EAHAUST MANIF LEAKING 8 LACK SM0kE ERP ANSION BELLCa5 CONNECTOR SEPARATED

G Pil 016368 111776 AL23 H 804 8 T D T "B" DG EXHAU$i MANIF LEAKING 8 LACK SMOKE EAPAN5 ION SELLOWb CONNECTOR,$EPARATED
G Pil 022128 080278 AL25 K 801 08 I B OG SECAME IMOPERASLE AF TER CNE HCbR RUN UPERATCR CAUSED DIODE F AILURES IN VLT REG
G VV1 U19739 082576 FM30 A 813 T 1 I "S" DG 005 IO TIGHIEN FUEL HEADER FITi!NG5 ENGINE Wl8AATICH LOOSENED MECHANICAL CONN

G W11'018323 062377 FM30 F 813 R T 4 T "5" OG IRIPPED ON HIGH CRANKCASE PRES $URE W18RIN CAbbED HOSE CLMP DN AIR EEJ CT FAIL
G Vf! 020194 12197 7 F M 30 F 813 R T4 I "8" DG TRIPPED CN HIGH CRANKCASE PRES 5URE ENG VIS CAU5ED AIR EJECT HOSE TO LOOSEN
4 vf1 020464 012478 FM30 D 809 I 4 i DIE $EL GENtRATOR "A" IRIPPED ON Hi JANET CLNG IEMP 3-HAT VLV SLOCRED TO 8YPA55 CLNT ARND HA j
m 8b1 017683 022477 GM25 L 805 04i DG DUTPLT BREAKER TRIPPED 3!NTERNAL LOSS OF FI EL D TRIP MOT DISCONNECTED DURING ACCEPT. Test

]
W 8V1 021355 041878 GM25 A 812 ION 81 DG mA$ 3/D AND DECLARED INCPERA8LE--0IL LEAMS FLAW IN FUEL OIL PUMP DISCHARGE P!PL NIPL 1

.
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00E1 h0T CONTINUE IC RUN

!$ k
3I I $
ULL R C

P S CED
L / MM IL P W-

W A M >uEvA A Ek N CONINCL F AIL FK Y DCP 41 EN I 40. DATE GW $EHE38Y FAILhat MODE FAILORE PECHANI$M
h ska 021647 06C178 GM23 8 802 01 1 82 DG LUBE DIL LE Ak AT ENG1hE CCNTRCL PAhEL GAUGE GabGE mas CALIBRATED CN 5/21;LOLSE CONh.
W DC2 020981 031978 WO30 C 819 04 T 2CD DE GA$KEIS ON AIR LINE 10 e5 CTL BLEW OUT FRACIbRED AIR SIART CHLCR VAL %E
h DC2 021081 061778 h03D A 807 i 8 T 2CD 06 alDELT WARIING CYLh0E TEMP TAGGED OUT FUEL INJECT. PLMP FAILD
k DC2 G22u26 072878 WO30 G 810 R T 4 1 62 AS DG OVER$ PED hML UNLOADG PREWIDOS OCCLRRENCE7 BORN LINEAGE CAP SCREh S R 0k e' IN GOWEhuR
h IP3 C15733 083c76 AL18 G 802 T D 1 T EDG 31 BEGAN CYCLIhG SETWEEN S6 AND 63 CPS GOW OIL CRAIN %LW h0T $ HUT IIGHTLY

W IP3'016035 092476 AL18 G 802 T D 4 1 EDG 31 CUTPJT FREQ lhC TO 62 HIsCCbLD NCI CCNT LLE AIR IN GCW OIL LINE$ FROM PREV 10U$ REP AIR
w IP3 Gle2e6 102176 Alle L 810 $ 0 8 i UhA8LE TO CONTROL $ PEED OF NO 31 DG LNil/ PARA RELAY OPER INTRMIT-0EFECit CONN

gg a JF1 619AS9 091377 FM4b C 81b 8 D D h 03L GEN 18 EbENTUALLY TRPO ON OW$PD AFTER $1 ART MAIN AIR $iART WAlbk FAILED TO FULLY $Hbf
00

m JF1 0193t0 091677 FM40 C 810 8 0 0 N D$L GEN 1-2A EVENTUALLY TRPO CM Gb3PO AFTER START MAIM AIR START W ALWE F AILED 10 FULLY $HLi
e NEA G19171 092077 GM2S E 806 C D 4 T DSL GEN 1A $/D kHEN $MORE E FIRE 08$tD IN TURSLCHG CARBON Su!L0uP DUE TO SHORT DURAI10N CPtR
W KL1 GEJi93 122177 GM25 G 802 $ D 4 1 D/G 18 h00LD NOT PICK UP MORE THAN !$00 Ku LOAD SVNCHR0 MCTOR limit $hCH3 ADJb33ED IMPROP
w PRI 018342 061777 FM30 G 81G T 8 I 02 DG F AILED 10 RESPONO TO LOAD CHANGE $1GNAL$ LINK LEbER KEY MI531NG, CAP 1CREu$ LOGIE
s PR2 015735 091076 FM30 F 802 0 4 T 01 DG TRIPPED ON HIGH CR ANKCASE PRES $bRE HJ1E CLAMP 3 CN PIPE NOT CONN AFIER MAINI
w R02 C14823 03G176 FM25 A 807 R I 8 i "8" EMER DIESEL 010 hui REACH RATED CAPACITT # 12 CYL INJ PLUNGER C 84RREL GALLED
d R02 019354 091377 FM25 A 807 a T 8 T "A" DIE $EL GEN FAILED 10 A$$UME FULL LOAD &EWEhAL IUEL INJ RCD $ dERE $i!CKING
W RD2 021313 041078 FM25 G B13 T 4 T EDG LOAD FAILED TO INCREA$E A80VE 90GKW COMM Stu$h t18 RATED OUT OF Gur $PD CHGR
e 1A1 C19920 111777 AL25 0 813 8 T 4 T IC DIE 3EL DE4fLOPED WATER JACKET LEAR CRACK FCLhD ON 3/8" PIPE N!PPLE
W $Al 019924 120277 Al2S E 804 i G T 18 DIESEL DECLARED INOP-TUR80CHGR & EAH ERP JT.FLD CAL $E DETERMINED 10 SE TUh8 BLADE FAILuki
W TR1 Ols447 C62277 GM4G 9 810 14 N hE31 DG F AILED TO A$$UME MIN REQUIRED LCAD Skb3H FALLEN 00' CF DC GGV ORlWE MOICR
s Tua 921919 060178 GM25 4 810 T4i e DG HI LitEL th FUEL IANK IENG.MDbMTD) OG 1/D LEVEL $hlICH Li1Pu CIICN--REPLACED Sh!TC

!
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E h CCNTROL FAIL F K r D a!K
N I NL. DATE GW $EH L sRY FAILURE PODE FAILURE MECHANISM

W VR1 018653 080277 GM02 0 809 C T 0 T el DG OVERHE ATED--RUNNING FOR APPROR 25 MINUTES SLUDGE AND SCALL IN 674 UF RADIATOR 708:5

w (R1 018654 08C277 GPG2 U 809 C i D T 83 DG UvERHEATO AFTR 30 MIN. OF OPERATION 722 0F RADIATUR TuBEb 8 LOCKED SLLOGE SCAL

w 281 C15188 062176 C840 A 813 I4 N 14 DG HAD F0 LEAKAGE AT THE SL FUEL INJ PUMP WIS CAUSED CRACKED FTNG ON LINE IO IN)

W 211 0202S) 010378 C640 K 810 R IOI 18 DG OUTPUT VOLT AGE PEGGED HIGH-COULD NOT LOWER PC 80ARD FAILURE IN THE WOLIAGE REGULATOR

re W 21102034o8 011678 C84G G 810 t 4 T DG "0" STARTED C LOADEDe BUT DECLARED th0PERA8tE LO CONTROL Alu PRL$$.3RgP yLV "0" RING LK

b$ W 212 Glieve 04277 7 C840 G 810 R D 1 i GOVERNOR SPEED CONIROL F AILED ON 28 DIE 3EL GEN GOV aPO CONT GEAR JAMMED AGN4T N1 $PD SIO

m 212 0178C9 050677 C840 I 813 C T 4 T DIESEL GEhERATOR 2A TRIPPED F RCM FULL LOAD. LEAK IN AIR LINE 10 Master SHUTD0bH WALb6
m 112 019 714 111C77 C840 8 812 8 D G I "0" OlkSEL GEN TRIPPED ON LOW LUBE OIL PRES 5URE CAh!!AI!ON CF LO PUMP = WATtR IN LU8k Olt
W 212 019780 111777 C640 1 813 C T4 i "C" Olt>EL GENERATOR INIPPED OFF-LINE LEAK IN AIR LINE To MA4TER SHUT 00hN VALVE

u 212 U20258 010678 C640 K 810 R T 8 T 2A DG OUTPUT DULT AGE INCREA$ED AND Cout0 NOT LCWER 80RNED CCNTACT IN IHE VOLIAGE REGULA10R
w 212 020260 01C978 C840 G 810 R D 1 I 28 DG POWER OLIPUI OWLD - COULD NLI L0eER MAhbaLLV 606 SYNCN th0 GR JAMMED ON HI SPD $IOP
m 212 021544 051778 C840 K 814 i TeT2A DG GbiPUT VULTAGE CYCLED - COULD NOT CONTROL DRIFT OF WLTGE REGULA10A STA81L11Y CIRCUT

I

|
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CODES USED IN LER ChE-LINE DESCRIPT10MS
:
a a

RE--.P. AIR TIME .F.A.IL.U.R L..M.C.D.E .F.A.I .L .U.R E..C.L.A S 5.I .F.I .C.A.T.I .O N. -- a - . s . .. -

a e
s aCOUE

-.E S C RI.P.fl 0 N s C.O.DE
D

---- --- . - - E.S C R I P.T.I .Gh
D 8 CODE DE5CRIPfl0N----

- -- --- 8 ---- ==- -- -
s a1-u 'O 1 HOUR s

A-DOEgN0|khfNkkkkthkI p-|EMANDiTA41 a

5k b8Hbbp bI UNAVA$hA88 s F 6 UN OWNO-a C 24 HOU $ s s
GREATER THAN 24 HOUk5 8 sG -

U - UNKNuuN / NOT APPLICA8LE : 8
s s. ..... .........--..... .. ...... ........a s.............- ..............
s s

.$.U S-S.V 5.t t M
. -. .--....--.--.-- ..-- -....

--- . -- a : METHC0 0F 015 COVER
.---- .-----------.Ys FAI :.--.L U R E M E C H A N IS Ms .------.. s

CODE
CE S C R I .P T . ION

: s
---. .----. . -- : CODE .D E S.C.R I P l ! U NA - FUEL IL "EM :
g . LyR$ jL 'g M s .C.O.D.E DESCRIPIICN 3 ---- -- ------

C - JIART hG
'

't M 8
_ s

---

8 M- DURING MAINTENANCE
l 0 - COO lbG SV EM : 00 - NKNCWN s N

R - OURING NURMAL OP[ Rail 0NS
=

' L . )CA thGING AIR hYSTEM a 01 ERsCNhEL OPER TION
I

OLRING REConDi StVith.

tNG Ni FRAME / INT [aNALS * 02 - tR$0NhEL MalN thANCE aF -
DLR!hG TE5i!NGG - GOVERhCR s 03 . PLR)LNhlt IE5T NG O . LNKN0uNH - tKHAUSI SYST |M s 04 - Othl4N tRROR1 - $Hdi UuN S YS' EM s CS - FA8HI AI!ON # C 0 h 51 R L.C f 1N / GUALITY CONikOL:J - UUIP I SR[AKdA : 96 - PROCE URAL 015CNEPAhCe n

[] gagggggVOLIAGEREGULATOR gg ggggg ggg F,Ugg ghggCIGR
K 8 4

Lu M
-- - U.I.H E R..../ U.NKN0e.h a 99 . FORelGN PATER AL CONIAMINAl[Ch 8

...-........ .. ..--s 1G - M CHANICAL / LEC' RICAL UNskLL s--... ---......-. ---........== .- ....

11. LH / GW #MAI NT LMPERA URE 8:
12 BE FUEL / mAILR / Al LEAKAGEe

TYP * 13 - VISRA 104 NS$5 WENDOR--.L.OF E. VENT. .-- --. 8 14 - 001 0 A0J45fMEN) / Call 8RATICN -----------
s e
a

.C O.D.E D.E.S .C R IP i! ON .C .C.D.E .D.E.S.C.R I P.i .! ON..
: s

. . . . a ..'

s a

bM UN CU s - fu 10N' N NELRINbkkCURRlhG s : G - 6%NtWAL LLECIRICR .

| } - CONNAND F AULT5 a s b - htsl!NGHOUaE
| e - NECJRklNG COMMAND FAULT 5 a s

OG MANUFALibRER
.R.W.R AT.I.N.G- ==- - .. ...

C OD.E .D.E S.C.R.I .P T .I ON .C .C.O .E .D.E .S C.R .I .P.1 10.N-.. . . .. . .
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S AR1 416465 112276 GM2S M 004 C D 8 M el DG INOPERABLE DOE TO WET CIRCUITRY INADvR1hi OPEk 0F FIRE DELUGE 515|EM
S AR1 018847 0$C577 GM25 N 003 R D4R MON 1HLY SURWEILLANCE TEST NOT PERFCRMED ON IIME THIS 15 A REPETIT1tl LCCURRENCE
8 D81 022046 071978 GM25 M b06 0 b i D15EL STARI IINE NCI CHELKED PRCCERURL5 MODIFIED

e D81 C22692 091478 GM25 M 003 D D R DG 1-1005 FOR PM's $bRWkILL ANCE 1EST NCT PkRFCRMD PtR$0hkEL ERROR
8 R$1 C22817 110278 GM25 K U1G D 8 i "A" DG LOST FOR 7 HOUR 58*8"DG INOP. PLAN 1 WA5 $/D BLOWN C0hT. P0hER FU$E IN WCLT. REGbLAILR
8 fl1 017G50 020377 FM30 8 b10 0 8 N DE1 ERMINED THAT "A" DG dOULD hui 51 ARI ON LOSP w/u AN E5 3IGNAL=tAULif PRE 5SURE Sh!)CH
C CCI 014641 06C377 FM2S 8 U13 A I 4 N 012 DG PLACED 005 TO REPAIR 2 MINGR FULL OIL LEAK) Fi1 TING 5 b!8 RATED LOOSE --11GHTEhED THEM
C CC1 01969S 111577 FM25 8 U13 R TDi 812 DG 005 Dbt TO MINOR FUEL LUBE C00LlhG H2O LEAK Lf40SE F11 TING $ OLD GA5KEI5 LCCSE FLANGES

[3 C CC1 G19738 111677 FM25 8 U13 R T 4 h #12 DG 005 TO REPalR MINOR LEAKS FbEL E LUBE DIL llGHTENED FITTING $sFLANGES
#* 'C CC2 018428 062177 FM25 8 b13 T4N 821 DG 005 DbE (O MINOR DIL LEAK $ FUEL CIL LEAK 5 FROM LC03E FITTINGS

C CC2 018489 073 e77 FM25 8 U12 I8h s21 DG 004 TO REPAIR CR ACKED BULL 5EVEIGL A553 RLPLACED GLAs3 blTH PLEXIGLASS h!ND0h
C CC2 019481 110177 FM25 D U13 T D N 8 21 S /D F DR 7.HR$. FOR PM'5 LEAK 5 DN H2O JACRT REL 1/4" FUEL all 108N 10 INJ 11GHIENED
C FC1 917661 040777 CM23 A bwl DGR FUEL OIL STORAGE READINGS $ LIGHTLY BELOW TECH.5P. DISCOVRD Faba DAfS L ATEReI ANK$ hERE FILLD

C MI2 014164* 012876 FM2S M 003 0 e i DG 120 4 13U C05 W/0 PERFORMANCE LF SURV IE$ TANG CPER THLbGHT SURW TEST ONNEC IF 005 - PM5
C M12 0144S2 032476 FM25 M 003 D U N DG 130 NOT TESTED AFTER DG 12U DECL ARED INOPER ABLE GPER UNAhARE OF RE0MT TO TEST ALI DIESEL
C MI2 015116 061776 FM2S 8 U11 5 T 4 N 13U DG ST8Y LO PMP TRIPPEDe LC TEMP DECREASED NO CAU5L FOR TRIPpTEMP h0bLD PRtV DG STRI

C M12 021371 020977 FM25 8 U14 0 8 0 13U DG REMUVED FROM SERvlCE REMOWE E RECAL8 LUBL CIL TEMP SWIICH

C M12 017837* 051577 FM25 A U02 S 0 0 N BOTH DGe$ FUEL SUPPLY WL%S FOUND SHUI-80lH DG IMOP REA$0N FCR $HUI WALVES hA$ UNKNUuN
C M12 0189 74 082377 FM25 M U03 D U N 12U DG RETURNED TO SERVICE hlTH001 GPERA81LITY 15[ OPER DIDNT Khok TEST REGRD AFIER PREW MIN
C M12 018976A 082677 FM2S D U09 8 T G T DISC 0vkRED 13U DG SW HE MU$5EL FUbLED IN50F CL INJECTION FOR ADQ MuiSEL CONIROL
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ObP$,RfRK"N CONIROL FA kGW EH E Y FAILURE MODE FAILbRE MECNANISM )N 1 NO. DA

| c PIi 05ffi9~ 055555 5[E5 C U55 C i 4 5 LG 1-2 HAD 10F ITS 55k 55IRf MOTCR5 CYCLE DEPLETEDAlk~5LP[5,~55fER~[KG ON10 MOTOR |

C PA1 G19409 082377 AL25 A 006 C I 4 N LEVEL IN DIESEL FbEL Olt STG TANK DECR50 TO S3 PCI SUPPLIER FAILED TO DELIVER PER aCHEDULE '

1

C SL1 G15003 051876 GM30 C 009 i 6i "A" DG PLACED ObT CF 5ERtICE AIR SIAR) SV5 %ALWE5 C LINES CLOGD u Olki '

G 8F1 016396 112276 GM30 C 002 h 4 M ONE SIAki CIRCU!! OM 8 DG INOPs 2ND STAR 1 CkT. OK 8RCKEN STUD HOLDER ON BREAKER, REPLACED

G 8F1 Gi2084 070978 GM30 K Ull 5 D 4 1 1C DG FIELD BKR TRIPPD IDG INCPERABLE OVERHEA11NG OF BKR DUE TO INOPR8LE FAN

G OF3 616817 112676 GM30 C 002 0 8 M START Chi. 1 0F DG 3D IMOP DUE TO RELAY FAILURL N01 AOLE 10 SENSE SPEED IN STARI CKI.
G SF 3 021780 070674 GM30 J U10 U8N 4-KV 5TAND87 P0sER CKI SkR DEFECTIWL; DG INOPERABL $HORI IN WINDING GF A SPRING CHARGN MOTOR

[ G 8P1 017022 01107 7 C A02 G 00 4 R u8N REMCVED FROM SERVICE FOR CORRLCT!vE MODIFICAILLN LuSE DIL SUPPLT TO Gov. MODIFIED
'" G BR1 bl9s73 A 091277 NM30 M U01 R D L N R/X AT PbR el DG RLM0 BED FROM SER41CE FCR ANN.INSP I.S.4.t.t NOT PERFCAMED ON 9/15#77

G Sul 0192 758 092877 NM30 M 001 R DbN 83 DG Obi F OR ANN. INSP. T.S.4.F NOT PERFORND e4DG DPLRATOR ERROR I

G BR1 020246 010678 NM30 1 001 5 0 4 N 82 DG SECURc0 OPERATOR FAILD TO RESET LCCK001 #2 DG INCPR8LE FOR 1 3 HOURS

G BR2 G14609 032576 kM30 M bOL D G N REFUEL MODES 30G 8EING PM803 F AILD TO IE5I SBGI 8 "B" IRAIN NOT lEalED IILL 3/29s76
G 8R2 01L177 ' 060777 NM30 M bO3 D D T WHILE SECbR1NG DG1 OP1RATOR REDUCED LOAC 100 F Ah! BKR TRIPPD ON pkvER4E P0utR AND DG LOC 0bl

G C01 017064 121576 C840 J U10 8 0 b i CCMPLE1D Dc tstra sKR. 1F5 WOLLD NOT CLC5E AUID IF BKR 1AF LR 1FA 1RIPPD--AUX CONTAC15 PDON
G Col C19117 091277 C840 A b04 0 G N FUEL Ott RETURN LINE SHEARD AI INLET 10 DAY STORAG RIGID HANGER hCRutD LOOSE Cau1N ER MovEh i

G Cut 020sC3 011778 C840 J blu 8 0 b i AUX hullCHES FAILD ID CLOSE ON DG OblPUT BKR THIS h0LLD PREnENT SHbit!NG BKR5.1Fh AND 1G5
G DA1 016449 110276 FM2t M bob DGR 1G-21 L 1G-31 ANNUAL INSPECT N01 PtRFCRM CN TIME COMPLEIED 1C/21176 V5 9/15176 1

II G DA1 419448 1G0677 FM25 A UO4 D U N SIND8T DG FUEL SIRGE TANK INDICAIOR INCCRRCILY CAL ACTUALLY 2 Cut GAL LE55 IHAN INDICATED

G D A1023363 122778 FM25 M U01 D G H CORE LOADING 1G-21 INUPI T.S.3.T.8 b!DLAIED 1G-31 Nul TE51D DAILT--12/2" |0 12/31
G 0k1 016167 093076 GM10 A 002 C D 8 N B ACK-HOL SE VERED FbEL OIL TR ANSFR LINE TO LNIT! DG AND FIRE FUMPs PROMPILY REPAIRED

|
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G DR1 C21518 05G378 GM10 C 002 $ D D N L0m 5fARIN AIR PRES $ ObE TO LEAKING PILOT AIR REG. IMPRCPcRLY P051110NED 0-RING
G DR1 621537 06G675 GM10 A bO1 $ D G N Sackur DG DAY TANK EMPTY AND TRANSFka PLMP bA5 0FF PUMP $TARIER FatLD AND PERSONLL ERROR
G DR2 015242 G71076 GM25 D U11 D U N 0-2 DG COOLING H2O PUMP 8KR FCUND ThlPPD EXCE55W TEMP IN SKR CL81CLE
G DR2 016010 090576 GM25 N U05 C T G N H2O LEAEAGE INTO U 2/3 DG ROOM; 3 MALL HULE IN HPct IEST RETLRN LINE5 CHLORIDE sire 55 C0xR04N

G DR3 018449 G70177 GM25 K U10 i8i DAf [ANK F02 DIE 3L NOT AT N0tMAL LEbEL LOUSE h1RE IN LEVEL ShiiCH PREWENT PMPRLN
G DN3 015379 071277 GM25 D UD9 8 0 8 N 03 DG COULING H2O PbMP CMT.8KR. FCbhD TRIPP0sRESET Ik1 PPD AGAIN--hCRM PMP SEARINGS;RkPLACLD

G DR 3 018 3 70 071277 GM25 D Ull 8 D U N DG COOLING WTR PMP SKR. FOUND TRIPPD 3RESEf On 48NORMALLY HI AMS TEMP FROM CURREN! DEMNO

[[ G DR3 018986 091477 GM25 0 UG9 8 D D N DG COOLN hTR PMP SMR. FCUND TRIPPD3 n0RN Cul SkNGS DUE TO DETER!ATION OF IN-LINE FILTER
Ch G DR3 019318 100477.GM25 A UJ1 R D 4 N O 3 DIESL OIL STOR AGE L EvfL 87G0 95.10000 GALLCN5 LO LEVEL ALARM INCP--CPERATCR NCT 2NSCRMD

G DR3 019655 122877 GM25 M 003 5 0 4 M 2/3 DG 003-OPER ATOR PL'tLD 3Dic TO OuS 34-1 SWITCH Tu LOCK-PLACED 005 CARD-3H0bRS UNDERECID
G DR3 021461 060178 GM23 A b09 R D 1 N U 3 DIE 5L STOR AGE LEVEL 9D60 GALS.--hlbCK WALVL 2/3 FIRE PMP DAV INK LEVEL C0NIRL VAL %

G E N1 020191 12C877 FM25 A U01 3 D b N 1A DG FbEL Ott XFER PbMP DISCH WLb4 F0bhD $ HUT PERSOMMEL ERROR - IMPROPER WAltE LINEhP

G kN1 021249 03307,8 FM25 M U04 C D U T 801 2F FOR BREAKER CONT PWR DESIGN COULD CAUSE A LO5b DF 2 05L$ IF 8ATT LD5I COINCI W L0bP
G EN1 021250 033078 FM25 M U04 C D U t D5L LOAD SEQ 11MER DESIGN COULD RESULI IN OVLD OF DG 18 IF LOCA FOLLh5 LO5P OR v1CE WkR3A
G kN1 C21476 060278 FM25 M 004 C D u T VLTG LOGIC ON UG3 14,18,1C SUCH THAT WIORIN OF TIE BRkR 000R btD CAU3E SRNR TO CLO5E

G EN1 u21719 062778 FM25 M Uu2 C U b u 1C DG 8ATTERT PLT CELL $URV NOT CCMPLETED IN INTWL $PECIF IN TECH SPLC-PERSONNEL OWERSIGHT
G EN1 022416 092078 FM25 M U04 C D b R DG) IHAT FAIL TD 31 ART OR ARE 5/D DURING LOC A OR LOSP MAY NOT RESTARI FROM CONIROL ROCM

G E N2 L22213 080978 FM25 M bO3 D D R $URVEILL ON DG "8" N01 PERFCRMED PER5ONNEL 0% erb 1GHT
IG EN2 b22493 092078 FM25 M 004 C D U R DG5 THAT FAIL TO START OR ARE $/D DURING A LOCA CR LOSP MAT NOT RES ART FRCM THE CONTROL RM

G EN2 023635 111378 FM25 M UO3 0 8 N P0hER AT 1464 Mha TESTING 2C DGe Th.4.8.1.1.1.A $URW TIME LIMII ON OTHER$ RAN OUT--8 HOUR

.
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57505 55 055555 M55 k 5 0 i AeSeCet0 DG5 WERE U 555 ~0 NG TESI!NG DRIFT IN OR I y FOR EMERGCf

G FP1 022115 073178 GM25 8 003 D G T L.D. SAMPLES NOT TAKEN IN RE00 TIME INTERVAL SAMPLE ECLIPMENT F AILURE
G FP1 022278 b82878 GM25 8 005 D G N EDG IN0PERA8LE SECauSE OF NOIST LU8E OIL PUMP PUMP - MCTOR MISALIGNMENT

G Mll 016999 020177 FM25 A b12 R I4 U OG DECLARED INOPER IN ORDER TO REPAIR FbEL CIL LK SMALL CRk IN P!PE N!PPLE TO NO. 12 INJ
G Mil 019L89 092777 FM25 A U12 R i 1 U DG DECLARLD INOPER IN ORDER TO REPAIR FutL DIL LK SMALL CRM IN PIPE N!PPLE'TO NO. 12 INJ
G MIA 019820 121077 FM25 I U16 U 8 N O!ESEL GENERATOR SECAME INOPERA8LE GOV 3HUIOCWN 3CLON010 MALFUNCTION

G PS2 013991 011176 FM30 C 001 5 U 1 N E-3 DG DC FEED SKR FOUND GPEN - PREVENT 5 &IARTING CPER LEFI OPEN AFTER OC GRNO 15CL PROCED. g,

[j G P82 019560 110177 FM30 8 U12 I8N E-4 DG DECLARED INOPERABLE CLEANUP ACCUM CIL UNDER MACHINE-FIRE HZD
G PS2 Q19839 112277 FM30 A bit i 4 N E2 OG DECLARED INOPERASLE REPAIR FLEL 0"L LEAR IN PLUG ON CONO FLTR

-G P82 020167 010378 FM30 8 Ull R D 4 N E-4 DG DECLARED INCPERA8LE LU LUBE all TECP-REPLC LUBE DIL HIR ELEMI
G P82 020161 011878 FM30 8 bil R 0 8 N E2 DG DECLARED INOPERABLE LO LU8L Ull TEMP-REPLC 2 C0lli IN HIR Ett
G P83 018059* 061377 FM30 L U10 C T U N 3 0F 4 DIESEL GENERATCR5 INOPERASLE START AIR COMPREsa0R5 IRPO - AIR TANKS MT
G QC1 014926 031776 CM25 M UQ2 C D 4 M 1/2 OG C05 TOO LONG FOR PREVENTATitt MAINTENANCE LOMMyNICATICNS PROS $tM SEIhEEN CPER-MAINI

G QC1 015 705 072776 GM25 M bo6 01 M bNIT 1/2 DG 005 FOR LONGER THAN IS ALLCbANCE MAINI MAN UNAWARE CF VIME LIMIT-PROC D ERE

G OC1 016904 120276 GM25 D UO2 C D u M COOLING biR HOR FOR DG 1 CW PUMP - AIRBOUND AIR LINE ATI ACHU 10 RHL PUMP-COMMON HE ADR
G QC1 018 A14 050677 GM2S A b12 I 8 U LEAK 01sVD IN TAP OFF FUEL LINE TC FUEL PRESS GAGE FOR 1/2 DG - CRACKS ATTR816 'O NkML $1 Ras
G CCI 022ee6 092878 GM25 A UO4 0 0 M bHIT 1 FUEL AFER LINES REMOVED-T5 DECLARES OG INCP 750 GAL DAY TANK FULL-0!ESEL W0bt? RUN
G QC2 016745 001077 GM25 0 U12 T G N "A" DG REMVD FRM SERV DUE 10 DECR5 IN ENG WTR LWL EAST Ch HT EXCHGR HAD A fuse LEAK
G QC2 020 95 012478 GM25 D U12 5 T 0 t UNIT 2 OG CW PUMP DRAINS FAILED TO Shui AIR SUPPLY 50tCN010 VALVE 5 FAILE0
m Bul 018G69 0622 7 7 G925 f1 001 0 b N MCDE 3 IMOT &fNDBfl IO MODE 11PmR OPSI 10G 005 REG GUIDE 1.16-C.2 8 128 M!5INTkPRETED

_ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _-- - - _--_____ ______
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e BW1 0271w'A 996578 GM25 M UO3 R D L T 2 DG 003 FOR TESTN DIE $L AIR AND CIL RELIEF 3 81 DG BRKR FAILD 10 Cta$E AUiG OLRN TESI
W 8v1 62239'.A v91278 GM25 M 003 R D u i 82 DG Lua FOR TE$iN AIR AND RELIEF $eiESTD 81 OG 1 DG 8RkR FAILD TO CLCSE USIN CONIROL $h.
e DC1 014415A 040176 h030 M U12 R IGM 1CD DG REAR BANK AIR AFIRC0CLR HAD luSE LEAK COOLER REPLACEC ON 4-6-76

W DC101441$8 04G176 h030 M U12 R I G N 1AB DG SEAR BANK AIR AFTERC00LER HAD TU8E LEAK REPLACED ON 4-24-76
e DC1 626L20 12C977 h03L M U11 C D 8 N blTHIN 3HR$. 3 $PURIOUS 03 TRIP $1GNALS ON 148,1CD DG OPERABLt .CHECm0 IRIP POINTS DG COLD
e DC1 022946 110778 h030 K 004 01N 48 DG INOPERABLE Dbt 10 1MADW.REMCWAL OF Cui.RGARD CKT.8 ARu $N AGGD ON CLOTHI G3DE$1GN CH AhG0 N

W DC2 021217 041578 h030 M UO3 D G N SuR%EILLANCE TESTING OF Cu DG NOI PEPrCRMED OPERATOR THOLGHT TESI 3CHEDULE IN iRRORp.

$$ u OCZ 022280 061378 h039 M bG1 D G N MODE 1 eAB DG INGP. FROM 2100 HR. 6-13 10 1030 HR$. 6-14 --- INVER TER BEING REPAIRED
W DC2 021634* 061578 h030 M bO2 C D 4 N BCTH E0683 PLACED IN A COND. OF NOT Aul0 $TARl1NG 446GED CUT mRONG ? TARTING AIR PILOT WALT $
m UCZ 021675 061778 WO30 D 005 i G N NORMAL OPN$. WELD CRACK ON Esk Ou1 LEI ON 248 L.0 4'00LRsTCCK 2A8 DG CO3 10 REPAIR
W DC2 022440 09C178 bO30 A 012 0Ei s2CD DECLARED INOPERABLE DUE TO L.O. VISCCSTY %IUL REPLACED 4 INJ. PMP5 E1 INJ A& IHE AN$htR
d HN1 021376 C10878 GM25 M UO4 C D b R IF CNE OG F AILS 10 STA*T DURING CLINCDI LCC A/LLSP LDADING Ch RMNG DG MAY EXCEED $PEC$
e IP2 016641 121276 AL18 8 U11 R T4 i LUBE O!L TiMP FOR 22 EDG 8ELOW MINIPLM FOR OPER AIN CHROMALOR HIR MTO-330A FOUND $HORTED
h IP2 018913 022677 AL18 8 U14 4 0 4 N 23 EDG REMOVED FROM SERB!CE - DEFECitti PRE 36 ShCH PRESS at $ETIING ha$ FouMD 10 SE INCORRCT
m IP2 018914 082977 AL18 0 U12 i G N 23 EDG REMVD FROM SERW TO REP AIR JACKET wiR COOLER AMER SID HXeMOD 12J5-6CPsDEvtPD IuBg tu$

W I P 2 019 244 091477 AL18 H U10 i G N 22 EDG DEWLPD PHASE-ID-PHA$E SHORT IN EXH HOOD MIR OtFCTVE DSL EXH BLha MTRsGE SK49HG61A
w IP2 019hv8 2C1977 AL18 8 U11 R T 4 N 22 EDG FOLND TO HAVE LCh LUBE DIL IEMPERATURE DEF TERMINAL 8LK SHO TED CHRONALCA HIR$R

W IP2 023579 121978 AL18 C U10 I 4 N 21 EDG INOP DGE TO AIR START MOTOR PR08LEMS MOTCR$ CLE ANED DG it3TED $ Al
e IP3 015120 061576 AL18 M UO3 $ 01 i LO$i AC AbX FOR EDG 31 TOR 19 MINbsES CME HANIC cab 3ED A $bCCES$ ION OF enR TRIPS
h IP3 624410 082978 AL18 A U10 $ I O N VAL %E FAILURE CAUSED AN INBALANCED 01$1 0F FUEL AMCNG THE 3 GEN TK$-06 33 LI PEhMti af TS
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5 [. . 501.. .S$1k. b.5. b." b 5 $ 1 bb1bkUb.5bbb [$1bS$&.M{{{gg{{}
h JF1 G20291 010378 FM40 C bio & D D N DG 18 DECLARED INOPERAOLE BOTH AIR COMPRE51i95 A550C h 18 .ERE 005 ,

W JF1 023152 091473 FM40 C 010 D 4 N 18 DG DECLARED INOPERA8LE 1AE18 AIR RE5WR$ MERE 8 LED 00mN-RLF WL4

m MLA 018941 082477 GM25 l 010 s D b M Pb5H-8UTION TIMER IN CARD 01 FIRE PROI SYS FalLED IN INILR P0511-CONT 5/D SIGNAL 10 DG 18
W PRI 019919 120977 FM39 M U01 C D 1 0 8CTH DG5 INOPER FOR APPRCEIMATELY 10 MINb!ES LPERATOR ERRCA IN REstil1NG MCA RELaV5

W PRI 021704 062278 FM30 A bo2 C D G H R00I VLV CN 01 05L Olt DAY TK INSI LWL COLMN-SHUT IMPROPER %LV Liu DURING TEST Ch JbNt 91H
m PR2 G14706 040276 FM30 M 002 C D 1 M D1 DIE 4LL GENERATOR MCMENTARILY LOCMED CUT DURING MAINIeIECH 6CibATED mRONG RELAY

h PR2 017618 G41277 FM3D M bio C D 6 U LIGHI 20CkET FOR DG D2 GCW RE ADV L11L SHORTED C ALS ING 2 HubR LOS$ OF C0hTROL P0hEd
d PR2 021358 032978 FM3D D bO2 C D 1 M NC. 12 DIESEL Ch PbMP LOCKED CUT APPROX 1 MINUTE MAINT PAh PLACED JUMPER BEFCRE SL'PP50 TC
a RG1 G15126 070976 AL18 J ulo D b i 18 EG UuTPUI 8REAKER C0bLD NOT BE CL50 RMTLY AF TER 1E5f s Sh!ICH bE AR PREWENIED ORER ELEC N.I,

[j u Rbl 021C2$ C30478 Alle A L10 i 4 N =A" DG FUEL AFER POMP LC5T-DG STILL HAD 3HR FUEL PUCl.,ELEC CONN CAUSED THRML DEtICE TRIP
W 5A1,022870 101178 AL2S 8 U12 DGN 18 DichtL OtCLARED INCPEua8tE-PRE-Lb8L MTR FAILED MATER JKT CLR LKNG ONIO PRELUBE PLMP MIR
e 501 017760' 051077 DL10 A DOS DbR 2 DIEStLS H AD FbEL DIL 8YPA55 LINE SUPPCRIS Mi$ SNG IN ADb OMITTED DURING A55Y OF 8tPA55 PIPNG
> 501 G14840 CSC876 GM25 F U12 R DGN 81 CYLINDER IN 81 DG bA5 F00ND FLOODED CRACK IN el CYL HD THRU TO baiLR JACKEI
W sul 015S21 G70216 GM25 F U12 R DGN 819 C YL I N DE R IN 01 DG h AS FOUND FLOODED CRACM IN 819 CTL HD THAU TO mAlkR JACMEi
4 501 013523 072376 GM25 F U12 R DGN 87 CYLINDER IN 81 DG hAS FOUND FLCODED CRACK IN 87 CIL HD THRU IO salER JACkEi
a 3b1 022919* 103178 GM25 M 006 o O k Pi 10 INSPECT DG5 DbRING DUTAGE NOI PERF FOR IL3 ADMINI5TRAT!WE SCHEDULING ERROR

W i'4 014668 042076 GM40 A UO6 C i G U 801H DSL FUEL Olt 1ANK5 LT IS LIMII 0F 33000 GAL PROCEDURE NOI REVISED TO INDIC CORACI LIM
m IRA .'4929 051276 GM40 A 006 00R PERIOD sURWE!L TO SAMPLE C WER DSL SUEL NOT PERFMD FRCC FGR PROPER SCHID E RECORDNPG INADEC
e IR L G 14930 0*2176 GM40 A U06 0 1 M EMkR DIESEL FC DAY TANK LWL WA5 LESS THAN is REGMi AUTO Mtu SEIPOINT kAS SEI LOW
W IRA ks%992 021778 GM40 L 006 00R DG PH ASE DIFFNTL IRIP NOT WERIFIED BYP ASSEC ON $I A DEFECTIVE PROCEDURES

1
_ _ _ _ _ _ _ _ _ _ _ l
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4 4 M $0EV A 4 EL M CCNTROL FAIL ln T DGP&1RN I NO. . DATE G W' 5kHL5R T FAILORE MODE
F AILURE ME_CH ANl&_M

m 103 elta 79 G3C676 GM25 4 01G 8 D 6 N 01$00VD THAT 38 EDG ObiPUT BRkR 1hDIC NET CHARGk0 CHG MTR ORi%E PAWL MISALGND W CHG $PRING
_

d TU3 015963 09C976 GMZ) J uto a D e U 3A DG Guipui tant WAb NOT IN CHARGED P051T10M DORN MTLCN SU5HING-Opt MTR ECC/P ATCHT WHL
W 103 016138 1CC276 GM25 0 00A 0 1 N DG "Aa COOLING biR SURGE INK LO LVL ALARM PARTI ALL T OPEN 5 AMPLE WALVE.0PERIR ERROR
e T03 014423 061077 GM25 0 008- i U M FCuhD PINHOLE LEAK IN "8* DG RADIAIOR kRT ENvlRLN COND - INCUMPLETE CHEM MIRING

$$ t TR1 020476 012878 GM02 O U01 0 8 N MODE 33810G TAKEN 005 TO REPAIR mIR HEATER HEAlk COIL F AILt#L--T.S. VIOL AID (3 DG'h!CD -

e 211 U20348A 011678 C840 8 U12.8 D G i la DG INOPER ABLE - HI DELTA-P ACROSS LUBE Ott CLR DiL CLu Ib8E Lk CONTAMINATED OIL w W ATE R
W 211 021968 071778 C840 8 012 8 D G i la DG INOPERA8LE - Hi DELIA-P ACROSS LL8E Utt CLR Dit CLR ibsE LE CONIAMIhAIED Ott u WAitu

i

|
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APPENDIX 1

DIESEL-GENERATOR EVENTS (FAILURES) SORTED BY FAILURE MECHANISM
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bbbbk bbbb b5 bbb bib ~(lME DE3C_RIPTL;a5- _ _

a

REPAIR llME : FAILURI MLDE 3 F AILLRE CLLSSIFICATION- - ------------ s ----------_ _ _ _ _ _ - - -
: :
: a

C00k OESCRIPi10N : CODE DESCRIPIICN CCCE DESChlPi!ON---- ----------- s ---- ------------- ---- -----------
a :

1-6 10 1 H0ut : A - Out NOT START : 0 - DEpahu
4 - 1 (L 4 H00R : B - DOE hui Cghilhuf ic RUN a T - li>E8-4 50 8 HOUR U - UNA AILABLt / NONFAILbkk a U - LNkN0dMD-6 fu 24 HOLw5 s

G - GutAIER THAh 24 HOUs5 : 8
y - Ohnh6mM / hCT APPLICatLE :

3 s
---- -- - - - - - - - - - - - - - - - - - - - - - - - - --s :-------------------------

Sue-575 TEM s----------------------------- -- ===-----s
---------- : Mt! HOD OF DISC 0h!RT: FAILUkE MECHAh15M : -------------------

------------ a
CCDL DESCRIPTICM
---- -- -------- a : CODE DESCRIPT10h
A - FUEL OIL SYT;Eh a CCDE DESCRIPi!Ch a ---- -----------
8 - LUBE CIL hfL en : ---- ----------- a

0 - biARIlhG hVLD - C00LlhG Sf 5i l'M
kM a a M DupthG 4AIhlENAhCE-

: '00 - UNRhuhN s N - OLR NG NoeMAL CPfuafl0h5
f

SCAVEhGihG Alt 6k - $Y1 TEM 91 - PLR1LNhgl. CPEd4TICH s g - OuR h6 RECGN01 WEVIEm
thGINE FRAMt / thlERNAL5 3 U2 - Ptu50NNtl MAINikkAhCE 8 Y bbM hG lt311h4-

G - GovtR R 03 - PER>Chh L TESTING : b - OhkN0e4
H = XHA $ STEM 94 - DESIGN RRoa :
I- Hyf M ViiEM a OS - FAmalCA 10N / CON 5INUCTICN / OUALIIT CCNIRCLs
J bsP SR AREN s Oc - PkCotDLRAL 015CatPAhCr a-pa

ao K - E CI ER / VCLTAGE REGULalDR : 07 - OtFECilvE Futt thJECTC#158 :
og L - G NE ATOR Co - CuRR0510N / EROS 10M

M - 0 HER / UNKh0hh a 09 - F CRElGM MAIERIAL CChlAMINA410h :
-------------------------------------------------s to - MtCHAh! CAL / ELECIRICAL CONTRCL s-- -----------------------

a m 1 - HI / Cu AM81ENT IEMPt6ATUN[ s
a 2-L DE FUEL / WAIEk / AIR LL ARAGE a

TYPE OF EWENI :
m

,,3 - V tRA 10h 3 M555 VEND 0m
8 o4 -0| 0 ADJUSTMENT./ CALIBRATICN 8 --------------- - ---

a
a a

CODE DESCRIPTICN s a CCDE DESCRIPTICN
---- ------_---- 3 s ---- ----.---

C - C(CURR1hGC& Oaf a C * CCMuu5)(Oh thGINEEpthG
8-R COMMoh CAW 5E a a e - eAeCOCE & stLConLMMON
R - RECURRING a G - GgN[RAL El(ClRIC
1- CGMMAND FAULT 5 s a m - bass!NGH00ak
I - BLCURRlhG COMMAND FAULI5 a a

s 3

DG MANUFACTURER Kh RAilhG

CODE DESCRIPI10N C0DE DESCp!PIION
---- ----------- ---- -----------

AL - ALCO 02 - 2Co-400 th
CA - (AltRP!LLAR IC - S -It U RW
Ce - C00Pth-SESSEMER 18 - 1 0-1 S0 nh
DL - 04 L AV AL 25 - 2 0-2 to um
FM - FAIReahK5 MOR$E 30 - 30GC-JSCO kw
GM - GkhEMAL N010R4 40 - 40GC-4488 Ru
NM * MUR08E RG M ANuF ACIUR11G
w0 e0PIHlhGTON
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F F 0 ,

'A A

bff R C

i khh(
fMMUE7 4 A Ev A M

L M CLhlRCL FAIL FK VOCP 3 1K
N I.' NL. DAIE GW 5EH E5R v FAILORE MODE F AILURE ME CH AN15M

S A R A L 214 63 032C 78 GM25 E But iGi OG 92 DN FIRE ObE 10 LUBE DIL GhillhG lhTO EXHauSI ibR80CHGR BRMG FallE0eCauhNG SEAL FAIL 4RE
8 C k 3 0 d 3166 111778 FM30 M A00 K U1 i EDG-8 FAILD 10 FAST $1AR1 ON ib0 CONS. ATTEMPTS STAMIED SbCCE5hFbtLT IWICE AFTER ANOMALT

8 081 G215eu 050978 GM25 E 800 0 G i GLN LOAD FLUCTU AIING AIR INI AKE L O PRESS AL ARM Cabbt UNah0hN EXTEMal%E MalNT PERFORMED

e R31 C15359 07.%76 GM25 M AOC UDi SEVERAL ATTEMPT 5 10 5fani "8" DG hkRE bh50CCEbaFbt hu OEFlhliE cab 5E C00LO BE FOUND
d dal 018813 082477 GM25 M A00 k U 1 i OlESEL GENERATON "B" F AILE D 10 STARI hu SPECIFIC Cabst COULO BE DETERMINED

8 112 0216C9 042578 FM30 F 800 R U 1 i "8" DG 1 RIPPED CN 01 CRNKSE PRESS AFTER 32 MIN RUM NO Ash 0RMAL P AR AMEitRS MERE FUuMD

C CC1 010405 1C2576 FM25 M 800 R U 1 i e12 DG 5to DUE To DG DENT F AN 310PPkD-8LOhN Fb5L Cab 5E FCR BLCbN F0$E hui DETERMIhip

C Chi 017213 111876 FM25 M A00 R U 1 i s12 UG s/0 DUE 10 IIS WENT FAN NUT STARTING BL0mN FUht**RE PL ACED CONTROLL ER COIL 11

o$ C CC1 02106G C43C78 FM25 L A00 U 1 i e12 DG OWtR$ PED L TRIPPED RESIARTED SOCCE55FLLLY cab 5E NOT DETERMihED TESTED 541 NtAT IIM
C CC1 C210$$ 041378 FM25 M A00 U1N ell DG FAILD TO ST ARI ON LOS$ OF OFF5ITE P0bER >TARI# FAILURE AtakM 0!$PL AVO NC AONORMALh

G GG1 6sJ300 121878 FM25 M 800 R 0 1i ell DG 5HbiDOuN DOE TO RUGM VEhleF AN F AILD TO SIRT F AN FAllbaE--RE>El OVERLOADS
C CC2 016422 022277 FM23 C A00 08 i 821 FAILD TO STARI & ASSUME RATED SPEED IN 19 SEC AIR 5IART SV5 OI5A55MBLO LIN3PECitD
C CC2 v174b7 031777 FM25 M A00 R U 1 I sit bG WEhi FAN FALLD TO SIARI ON ilAS $1GNAL OVERLUADS TRIPPD ON FAN 3 RESEI CttRE0AD5

; G 871 015449 080576 CA02 0 A00 R U8N DG FAILD 10 STARI WITHIN 15 SECONDS DbRIN hEEELY POSSISLE HATER JACKET HEATER FAILURk
G BPA G16072 090276 CA02 A A00 R U b I FAILD IU MEET 1$ SEC 51Aki TIME DbRING hEEutY 1E31 POSSISLE FUEL Sf5IlM FAILURE
G Bel vl6304 1C2876 CA02 G A90 A Ubi DG FA!LO TO START blTNIN 15 SEC pus 518LE FUEL GOVERh0R CONTROL PRC8LtM

G #P8 0164e0 11C476 CAD 2 G A00 R U U 1 STARI TIME 2.2 SEC SLOhER THAN REQUIRED P05588LL FUEL GOVERNOR PR0ulEM

G 8P1 616397 120276 CA02 G A00 R O,u i FAILD TO MEET 12 SEC START TIME ObRING AUIO TEST FUEL G0bERh0A REPLACE 0 CN 12/19/F6

G 8P1 016910 010377 CA02 G A00 a u U T F AILD TO ST ART IN Abio TEST CAUSE LNEhOWN LUBE Cil REIEMI!ON IN GUV.7

1 6 BP1 02029s 032477 CA02 G A00 R U U T EDG STARTING TIME EXCEEDED 12 SEC. 8Y .8 SEC. GOVERNOR LUBE SY5 MCO!FIED CM 1/10/77
l

i-

f

1



-_

bIIIbII
F F
A A

31 1
C$bP

(- L / M M i L P yt A M 5Gk Y A A t
= t N-CONIROL FAIL FK V 0CP5 IAN l hL. DAIE GW 5EHE&k Y FAILORE MODE F AILURE MECHANISM

G 8P1 01d1C2 OS1877 CA02 0 Asb R 1 4 I H2O J ACkEI HE ATER F AILuRE--EOG IESTE0; 010 NOI MEE 1 TIMk C6tTERI A;E ACEEDED ST 12 SEC0h05
6 S P1 C 1610 3 05267F CA02 A A00 P U L T START IIPE 16.5 SECe SHCULO BE LT 13.9 SEC Futt C0h180L baLWL M001FIED
G dP1 019141 102077 CA02 C Au0 R u u I SIAki I!ME 21 8 SEC D5. 13.9 SEC CHECR0 WCtTAGE ORCP Ch START CA8tts
G BP1 019993 112477 CA02 A A00 R U 1 i SIART IIME 33 SECS TESTED 5AT ul1HIN ChE HDLR Futt CHLCRED OF PRsM GRADE OF FULL USLO
C 8P1 020S7S 02C278 CA02 M A00 R u U T STARI 11ME 28.5 SEC$ va 13 9 5ECS CAL 5E uMFh0eN
G 881 019948 121077 NM30 J 80G 0 0 T SPOME CUMING F ACM 3s0 RELAY AND 8608 RELAT FL AM!hG REPL ACE 0 AhD C ALIBR AILO REL Af 5
6 Cut 0130 7,1 082376 C840 A 800 U 8 T FLEL LINE TO AN INJECTOR OF 81 DG stRST Cab 5E uh0EIERMINED

$$ G DR2 &l4913 052376 GM25 C A0G u 1 i UN11 2/3 DG F AILO To ST AR1 CAust uhaMonN SUI POSSISLE AIR START ST5T'"
6 0R2 018283 033077 GM25 G A00 R 01 T 2/3 DG IRIPPD ON OtER4 PEED DURING 2 AllEMPf3 PusstBLt CUI-OF-ADJLSI GOVENR COMPtM5AIIN
G OR2 018494 071217 GM25 G A00 R 0 1 i O 2/3 OtG TRIPPD ON OVERSPEED--0CCup0 ALSO 6t30/77 PRLn ABLt OUT-OF A0Jb5I GOVENOR COMPEN5tlN

G 0R2 vl9732 111677 GM25 i Awo 3 0 1 i ALTO-START $1GNAL SEhi 10 UNII 2/3 DURIh CONE SPRT REaEl 5fARI FAILORE RELAT G DitatL 31Akl0
6 DN2 u199GS 120471 GM25 J A00 U u i b2 DG OUTPUT SKR FAILO TO CLD5E--hD APPARENT Cab 5E 3 sLs5EQhi IE515 bERE SUCCE55Fut
6 Ok2 021848 030778 GM2S C A00 5 0 8 i UPERATR SHUDK AIR START 50tthat0 tuNil 2/3 ST ARito POSSISLk blFE CAMAGED 00E 10 FRLc th5PEC
G DR2 022389 092278 GM25 C AGO R U 8 i bh!1 2#3 FAILD TO START: AIR Sial Ml%3 ENGAGED AIR-5 TAR 1 STS htLL BE MODIFILO
G DR2 u2333F 121678 GM25 C A00 R 0 4 T 2/3 DG AIR START MClues DISENGAGED AFIER FEu SEch. IG2 RELA 1 CLEAhE01102 AND AIR WALbt i
G E N1 014 796 051576 FM25 M ADO U U T 18 06 FAILO To sTARI CM FIRST ATIEMP1 uNkh0mN blLL 00 utENLV 51 A81 10 DEIERMlhE
G E h1 613947 Gel 476 FM25 M AG4 R 0 0 T 1C OG FAILE0 10 START DURING SURb Ital - RECORR1hG ER ACT C ALak CF &lARI FAILURE NOT RN0tN i

G EN1 016e42 122S76 FM25 M 800 R u U T DG IC IRIPPD APPR02 45 MIN. OF ROM IIME3 REPETITWE CHECMNG Lbi LOGIC ON 1C 06
G E N ! 01684 J 123116 FM25 M A00 R U 1 i MAN $ TART OF 14 DG FAILO IHIS HA5 HAPPNO skFORE INSPECIED G NE115fE0 sail 5FACTORgty
G E N1 018 3 41 052e77 FM25 M A00 UUi la 06 F AILD TO COME OP TO R AIE0 t0L1 IN RE00. TIME 100n 16 SEC V5 12 SEC RETE 5fto SAit3FAC
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FF D
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C$0P S

b A A EW A N
E h CLN1kGL F e ll F K Y D P $1M

..NO.. .. .'D.AI.E. G..e. 5. .t.H. .E 2.R. .Y F .A I .L U.R L..M..O.C E .F .A.I .L O..R E...e.t C H A N.I.S.M. ..i.N
.. . ... . ..

,

G 'el G20CA1 081677 FM25 F 80C R u G T DURING $URV it>IINGe DG 18 GEN INBOARD SRNG F AILEU SL ARING ChERHL AIED - ERACT CAbbt UNRh0bh
G DC1 015G42 060876 GM23 C A00 u 1 I DG 02 F AILED 10 hT ARI OURING CPER ABILITY TEST Coh1ROL SEO FALLY - H0etttRe 5to CouRECI
4 P82 020090 121977 FM30 L A00 U b 1 t1 CG BRIPPED ON "A" PHASE O!FF AFIER P AR ALLELING C&ubt CCLLD h01 SE DETERMD AFIER tRIW T3l

G PS2 0233998 122178 F.130 G Aa0 u 1 i E2 DG > TART TIML 11 SEC. 43 10 htC P01bl8Lt G0wtRhcR PRu8ttns
e Swl Cl*913 09C376 GM25 J A00 0 1 i 81 DG OwfPUT OREautR FAILO TO CLOSE NO APPAREhi CAust

e 8V1022a998 09CS78 GM23 J A04 R D 1 i el DG OUTPUT Suk. FAILD TC CLO$Es 82 DG 005 Ona CLC5E0 MANbALLTe1 HCUR RUN Al FULL LDgy-
Ch avl 0223948 091278 C#2S J A00 R D 1 I el DG ObiPUI BKR. FalLD TO CLC4E UbthG Cuhl. &biCH CLC$ED L AIER NEGAT1NG Th0b8LE3HCCithGe

e OL4 922eJ9 101978 h030 A A00 U1| 2A8 FalLD TO * TART Duk TO LACM OF FUEL 10 INJECIh5 LNANCeN Sul REPLACE 0 FUEL FILTER ELLMENT
e AE1 019S19 102577 GM25 M A00 U U 1 DIG la $1 ARTED C WAS AI 70 RPM mHEN 11 STCPPED CubtO h0i DEIERMihE Cad &E OF FAILyuE

b ikt 016buT 042977 GM40 M A00 U U N EDG FAILD TO STARI ON LC&P IPARTIALI THE 2hy TIME hy LLR FLR CG F AILyRE Jbii THE LCar

a 211 010179 092476 C840 M A00 U b T "U" DIL5EL GEhEualCR FAILED 70 $lART NG CAU5L C0ut0 BE DETLRMINED

d 211 023348 122078 CB4C M A00 U D N 18 DG FalLD TO START DURN AN INAD%R1hi $AFIV 1hdEC EXIsh51th TEsilhG RtvEALD NO CauSL
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NUMAN ERR 0k

F F D
A A I

51 I a
bLL R C

( !MM hhiy A M $0E T A A E
E h CCNINCL FAIL FK f00F a IRN 1 NL. DAIE Gu 6 EH E3 R f FAILLRE MODE FAILURE NECHANISM
S A51 G22613 1CC478 GM25 A 801 & D 1 N "A" DG 5/0 Dut TO sprat OF FUEL Olts "B" OG 005 Futt LEAR-tXC$tLY LOCathtD hihn PKG GLND
C CC1 G15367 072976 FM2S O A02 5 0 4 N 012 DG FAILD 10 Steal ALIC F AILD AL50 FROM Cahl RM JACmEt CCCLING H2O SYS AIR 8COND NOT bENID
6 CC1 01S;84 080776 FM25 J A02 5 u 6 T 11 DG FAILD TO SLMSE "Ai WOLTAGE"C0hD.-0UTPLT SKR. MILL hul CLCSE--COLD SOLDER CONN 10 ERA
C CC1 018 3C6 061777 FM25 F 802 0 1 T 811 OG >IART03LaitR DISCOVERD 86 CVLihDR RELikF DAltE W18AA1ED LOOSE AND FELL OFF DG
C CC1 Olette C 71177 FM25 8 SJ2 C 0 4 M ell DG ON FIRL DUE 10 L.O. HII[NG HOI ERHA45T 0-NING 2EAL ON 5tahR NOT GlutD PR0rgply

C CC1 018487 0 71377 FM25 0 802 5 01 T 811 DG (RIPPD ON L La J ACKET CCOLMI PRESS kHEN SIA5 51GhAL REMOVED 50P SWITCH 350LAtt0
C FC1 614590 042776 GP2S C A02 i D e U DG-2 PRIM arf AIR ST ARI MIR FalLLD 10 015 ENGAGE IMPtPR SEING FCR MAG PKbP DN &blCHG IACH
C M12 b18923 081017 FM25 G AOL & 01 N OG 12b F AIL ED TO RE5I ARI CN DEMAND GOVERNCR &TILL IN "No FLEL" FdCM PktV Ss0p.

03 C M12 019929 110977 FM25 K A01 S 0 1 I OG 13U 1 RIPPED hHILE PARALLELING n!IM 4160v 895 IMPROPER WCLTAGE SETTING PRIOR 10 PARALL
C SL1 L16 del -11C276 CM30 M A01 5 0 4 T 1A DG F AILED 10 STARI PcRSCNNEL ERROR - thCORREC1 UALuk LINEbP
C SL1 017441 030177 GM30 I A01 h D 1 T 1A DIEbEL GENER ATOR F AILE0 TO SIARI CPER FAILEC TO kE5ET CtERSPEED relp
G SP1 01S448 080576 CA02 M A03 R U U T DG FAILD TO START WITHIN 15 SEC NOT REIE5 FED OPERATOR hai abaRL OF alGNIF OF START tan
G SR2 015461 C61176 NM3G A Ad2 C DiD i s1 DG 51 ALLED E F AILD 10 IIE INTO E-801 R/R Al PR 40 GAL H2C IN SADDLE & 4 DAT IANK
G ON2 G20b12 021378 NM30 K A01 s 01 N FCLLOWING 3 CRAM ON UNIT 1 5 81 OG LO NEL AT w0wLDh'T mt&EisLO15 CF ERCITai10N RELA 1 hCI RE5LI
G C01 016712 111C76 C840 J A03 5 0 8 I EG-1 QU1PLI 8KR FAILO TO CLOSE--8t0WN FUSE $98LLAY 015C0hhECID ChlV Cht b!kE ON 11#8/76 (G Dw2 01*e>4 121876 GM23 A 802 h D 0 T ON!12 DG F AILD 10 CARRY RE00 LOAD 32000Mk MAR H2O IN FLEL SUPPLY FRCM FLUSHIhG DPERalCM
G 042 021538 052278 GM25 G A02 08 I b-2 DG TRIPPD 4 TIME 5 Oh DVERSPEEDIR/X IN SdC MCDE G0thR stillhG FOLMD SET (00 HIGH
G E N1 01S> $ 7 062676 FM25 8 842 5 0 8 i DG IC IRIPPO Duk TO LUBE DIL SWITCH h0! CALIBRAiko PER5CNhEL DID hCT C ALIBRAIL Sh!ICH
G 4N1 020013 111977 FM2S K 802 4 04 I 18 OG OUTPUT WOLTAGE 100 HIGH - 18 DG ahuiDDhh IMPACPER ADJUSTMENI 0F AUTO ELE aETPCINI
G FP1 021101 120S78 GM2S G A02 5 0 4 I "A"DGTRIPPO dHEN BEING PARALLED MIbADJu$tMEh! Of GOVEh0R

i

.
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l
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HU. MAN ERRUR.. .. _ .

F F
A A

$1 &
UL L R C

P 8 CEO
L / MM iL P W

b A M ,UEf & Ak
i N CUNIRCL FAIL F K TDCP h 1R
N I Nu. DAIE GW 5EHE4 M Y FAILORk MODE FAILURE MECHANISM

G PD2 016586 C82677 FM3G D A01 $ D 1 I El CG F AILED 10 5t ARI DUE TC Hi JR1 CLG eTR 1EMP OPER RESE1 TRIPPED PMPe801 h03 U1ESEL IkP

G PB2 U19414 101877 FM30 D A02 3 0 1 N E3 CG IRIPPED FULL 0alNG MANUAL SIARI 3 WALVE4 TO LCh PRE 56 Su LEFI SHUI

G P11 022128 080278 AL25 K 801 08i 8 DG 8ECAME INOPkR ASLE AF TER CNE H0 R RbN UPERATOR CAUSED DIODE FAILURE $ IN VL) REGh

e es! 92164# 06G178 GM29 8 802 01 I 82 DG LUBE OIL LE AR AT ENGINE CONIRCL P ANEL GabGE G44GE ua$ C AL18RAf k0 DN S/218 LOOSE CCNN,

w HN1 (14162 02C376 GM25 A A02 5 0 1 i EDG-28 1 RIPPED ON CWERSPEED dNILE ST AR11NG CALle TOCL LEFI IN FbEL RACK-RACK HLD OPN
,,

W IP3 bit 7A3 083076 AL18 G 802 1 D 1 i EDG 31 BEGAN CTCLING BETWEEN $6 AND 63 CP5 GOV OIL ORAIN WLV NOT SHUT I!GHILTgg
e IP 3 G1603S 092476 Alle G B02 I O 4 T LDG 31 DUIPUT FREQ INC 10 62 H2eCCbLO NOI CONT ELE AIR IN GL% DIL LihES FROM PREbluuS REP A1R

e JF1 02118S 032378 FM40 C A02 DDN 05L GEN 18 F AILED 10 COME UP 10 SPEED PER TECH $P MAIN AIR START ttV PUSHER A$af MIS $1NG
e JF1 022987 100378 FM25 J A02 5 0 1i IC DG OUTFUT 8Run FAILLO TO CLOSE CN START JUMPER FLR bMIT!/ UNIT 2 SEPARetNCRC ty PCsi

a Kt1 C20L95 122177 GM25 G 802 b D 4 i D/G 18 m0ULD NDT PICK UP N0af THAN 1506 Km LOAD SYNCHRD P010R LIMII $hCHS ADJU$lkD IMPaCP

. PR2 L12735 C91f76 FM?C F 802 04i D1 CG BR1PPED ON HIGH CRANKCASE PRt3SbRE HOSE CLAMPa ON PIPE NOT CdMM AFIER MAINI

m SL1 01%e69 041676 GM25 F A01 R D G I #1 DIEsLL GENERATOR DAMAGED ON 5IARI 017 CTL FLOODED - CAUSED BRO EM INTERNAL $R

e til 022646 091478 C840 8 A02 C D 4 N la 0G CAME UP IQ $ PEED AND THEN 181PPE0 - S TIMES RAG IN OIL sir AINER C AUSED LO CIL PRE $h 1

_ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



DESIGN ERROR

FF
A A

$1 1
P I C$b
L # MM i L P v

! $ CCNIROL FA L K P $

k 2 01 $D0 5M 5 50 OG 12U IRIPPkD OFF- 1 5 AR OCCute t 75-2 3 8 b7PER 200 8 i 5 LACK OF LU8ut

C SL1 917134 011877 GM30 L 804 R I G T 18 OG R AN FOR SS MIN IHEN TRIPPED ON LOCK 0ui IUa80 CHARGER SHAFI AND OIL SE AL DAMAGE 0
C SL1 019 tat 092677 CM30 E 804 A i G i 1A DG 5HuTOOWN bHEN SMOKE 155uED IRCM IUR80CMsRGER F AILLO TbpB0 CHARGin UNIT

G 8ea 016913 122C76 CAC2 G Aa4 R U u i START flME EACEEDED CRITERIA er 4 $EC GOVERNOR LUBE EEULL STS bMDER INbESTIGlh

G 8P1 016912 122776 CA02 A A04 R u 0 i Siaki IIME GT. CRITERIA 13 V5 12 FufL GO). Lb8E Ott SUPPLY M001FID 1/10/ F7
>

G 8 P1 018 742 080t T7 C402 J A04 5 0 G I TE51E0 EDG ulIH 24-28 BER R ACRD ObT s AUTO TR Ah5FR AND MAN IRAM5FR FAILD TO CLOSE UUTPut 8KR
G BR1 bl66344 010477 NM39 8 AJ4 C 0 4 i 03 OG IRIPPO R/R Al POWER LOW LUBE CIL TEMP Loh skiPolM1 FCR PRE-FILTER HEAIER eJACKI

. o$ G Sul 9168$48 010477 NM30 8 A04 C D 4 i e4 OG IRIPPO R/R Al P0mER, 10 5kI1CH NOT RESE1 L.L. PRESS ShliCH IIME DELAY INCORRECT
U3

G Dal 016452 110476 FM25 A 804 D D T DG 1G-215/0 Out TO FIRE -FUEL LINE FPACTURL INADE00 Alt DESIGN

G Pil 015966 092276 AL23 H BJ4 8 i 0 i # A* DG ERHAUST MahlF LE ARING SLACA SMORE E Arah5tch 8ELLCh5 CCN>EC10R 4EPARatic
'

G Pil 016368 1117T6 AL2) H 804 8 I O I *8* OG ERHAUSI MANIF LEAKING 8LACR 3MOKE EXPAh& ION 8tLL0m3 CONNECIOR SEPARAsEO

u dV1 01734b 031477 GM25 J A04 804i 82 DG ObiPUT BREARER FAILO TO CLO5E DIRif CONIACIS ON 8KR CONI 5WIICH

u Sul 01To21 041177 GM25 J A04 8 0 4 i 81 OG uuiPUT BREAKER F AILD 10 CLOSE--DIRif C0h1 ACI DE51GM CHANGE REQUEST FOR SE ALEO RELAf5
m BV1 017693 042677 GP23 J A04 804 i el OG Outruf ena. FatLO TO CLOSE--DE5tGN Rt00E5 FED DIRif Coh1 ACIS UN hf LDAINO F ALLOS RELAT
a 8v1 017827 050977 GM23 J A04 h 04 i 82 DG ObiPUT SKR. FAILD TO CLO5E--REPElli!WE SIICKING REL AYlM5R2) IN MANUAL &IAR[ CKI.
e 8W1 C18w68 060377 GM25 J A04 R 0 1 I 82 DG OUTPUI 8KR. FAILO TO CLOSE Lh FIRST ATTEMPT CLOSED Ch MEAT AlikMPil jilCET NFLOA RsLA

e 8v1 62.437 011178 GM25 J A04 R 0 4 I s2 04 OUTPUT Ska. FAILD TO CLD56 IN EXERCISE MOOL h0 CAuak COLLO BE OLIERMINLO
w 541 019924 120277 AL2' E 894 i G i 18 O!ESEL DECLARED INOP-TUR80CHGR & EkN EXP JT FLD CAUSE OLTERMINED TO 8E TbR8 SL ADE F AILbkt

|.

i.
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FA8RICATION / CCh$lkUCTICN / GbALITt C0hltCL

F F 0
A & 1 *

5 1 1 h
uLL R C

P 8 CEO
L /MM IL P v

W 4 M $uEY A A E
E h CL11ROL FAIL F K T 0CP 3iR
N i NO. DATL Ge &EM t5R Y FAILLRE MODE FAILURE MECHANISM
8 081 C20708 020078 GM25 E 80$ 0 G T 1-1 DG 3/0 Duk To h015Y TUR80CHAkGER DE51GNtFABRICTh OR COPPhi FAILLREeREPLACD
8 I!Z 9216ti C52678 FM3C F AOS C D G I DG 8 FAILE0 TO START btR) 4HF1 81h LP L LkR CRANK 5 FLD-IMP MIL
G 8R1 019391 1G1177 NM30 G 805 08i 82 DG UNASLE TO MalNIAIN LOA 0 CYCLING $00RW hMLKIED LE ADS TO GOVERNCR; INCORRICI A$P8

** G DA1 015991 10C176 FM2$ F AQS 0 01 1G21 BROKEN LOWER WERT ORIVE CouPLNG HL8 Ho8 MADE CF skCNG MATLRIAL
u 861 017d83 022477 GM25 L 805 0 4 1 DG CUTPUT BREAKER TRIPPED 8thTLRNAL LC15 0F F1 ELD TRIP N04 014C0hhtCIED Db inG ACCEPT.ithiR

|

|
,

_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I k CONTkCL hnFA L
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8 CR3 G18S6S G72677 FM;J 1 A06 & D 1 i "3s" DG FAILD TO 51 ART DIESEL TRIPS WERE NOT RESET ret 13ED FROCEDLREa TO RESET TRIPS

8 Ill 014298 022176 FM30 J A06 5 0 1 T "18" DG Cuirul 8RE AnE R FAILED 10 CLOSE PRCCED EREOR-IPP GOW SEif1NG-FRED TOO LOW

C FC1 014539 040776 GM23 M AD6 5 D 1 I START ON SECONDRf AIR REQUD 10.6 SEC5.b5 1CSEch. PRCCEDURE WA5 INADEQJATE
C M12 0167:S 121876 FM25 F B06 0 G T DG 134 83 UPPkR PISTON CON ROD MNG CAP $HEARLD CAPSCREh5 F AILED - PALS DUE TU Der SIART5

C MF1 022715 092S78 GM25 A AD6 h D 1 T DG-18 COULD NOT SE LO ADED DURING Test AFTER M AINI AIR W A5 h0T PURhED FuCM FUEL LINES
ra G D A1 C1796 3 051277 FM2S G 806 > D 1 T 1G-31 DG WOULD NOT RE ACH FULL LOADIkG CNLT 2500 Mm SPEED SEITIhG ADJU5IMNT NUT RESET
U3 G QA1 021171 04C578 FM2% F A06 D G M BEARING WIPED ON 4/13/77 Nui DOE 10 M15 ALIGNMENT LUBE OIL FILTER DRAIN VALVE WAS OPEN

G DR2 0196S1 103C77 GM25 E 836 T G l DNii 2/3 UNLOADED 1RIPPD ON LCW H2O PRt35 REbi ART iue80-CHARGR CLUCTHE5 HAFT SEARING
G EN1 015 $68 080576 FMZS K A06 a D 1 T DG 1A IRIPPED DbE To LD55 0F ExCITATICN ORNG STNCH DEFECittE PRCCICbat - P AR ALLED CUT OF Sf N
4 PS2 018887 Ob2677 FM301 A06 504i E4 CG TRIPPE0 ON OtERSPEED Ov5PD IR1P SET BELOW DESIGN VALUE

W KE1 019471 092077 GM25 E 806 L.D 4 i DSL GEN 1A 5/D bHEN SMOKE & FIRE L85tD IN TbRSCCHG CAR 8CN ShlLOUP DOE TO SHCRT CORATION OPER
e 501 922190 071878 0L10 A Ab6 01 i ho 1 DIE 5EL GENER A10R F AILED TO 31 ART Futt RAtm BINDING-1NCORP PROC TG ERLRCIAE

.
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FF 0
A A I

51 1 3
U LL R L

( !MMi khh *

$ CONEROL FAIL M hkP 3fkt
N 1 NL. DATE- GW ENEaE V FAILURE MOOL FAILURE MECHANISM
C M12 022231 080378 FM25 A 80 7 T8 T DG 13U SHUTD0mN DOE 10 LEAK!hG INJECTOR CRACK IN INJ PLMP DISCH WALwE CAGE
G Bal L22454 091178 NM30 A 807 T4 i el DG CYLINDER si h0T FIRING..HEAbf LOADING fit Fablit FUEL PUPP REPLACED
W DC2 021081 061778 h030 A 807 I8 I 2CD DG mtDELf W arf!NG CfLNDR TEMP 1 AGGED Cui FUEL INJEC1. PLMP FAgtD
e 402 w19623 03C276 FM25 A 407 R I 8 T "B" EMER DIESEL DID h0T REACH RATED CAPACITV e 12 CTL INJ PLUNGER & BARRLL GALLLD

U$ e R02 C19354 091377 FM25 A 807 K I 8 T "A" DIESEL GEN FAILED TD A5$dME FbLL LOAD 3EVERAL FLEL thJ Rob 5 dERE STICKING~

_ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _
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FF D
A A E

a1 1 $
ULL aC

P e CtQ
0 /MM ILr v

V A M &OtY A 4 E i

E N CONIROL FAIL FK V OL P h !R '

N ( Nu. DAsE. G W SEH t 5R Y FAILUAE PODE FAILLBE MECHANISM
G BR2 010399 111176 NM30 C AOS I D T DG F AIL D OP ER TEST-12.2 ON 82 als aECIEVEa check W AttE abblED SHbi
4 C01 016560 110776 CB40 K DO S T D I DG-2 LOST ELECT GOWEth0a CONia0L AhD %0LTAGE POT. TuA>3FRMR FUSE CCNIACTS ORIDilED
G EN1 U20214 112577 FM25 G AOS I 6 i 1A DG FAILD 10 STARI4314CK GOWNR 8005fa SEmbOMCT04 AIR P1&ICN WAS CORkODEO

w
40
Gb

|
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, FOREIGN MATERIAL CONTAMikA11CNi

II k
b!i ni

P 8 Ct0
L #MMTLP

V A M 30E V& A
& N CON 180L FAIL F M f DCP ii

..T. ..NC.. .. ..D.AT.E. .G..m. 5 .E.H. E .5 R
N

.F A..I L U..R E.M..O D.E
y

...I L U.R E ..M.E C H A N.15.M
FA. .

8 CR) G2Jz21 122777 FM30 G A09 R.
.. . . . .. . ....

D 8 I 38 DG FAILD TO SIARI--3RD OCCURANCE SMALL PIECES CF IN5ulATION PREbMT G0tENGa
8 CR3 02u278 010378 FM30 G Ak9 R D8I 38 DG F AILD TC Statt --4tH OCCUR ANCE FOREIGN MATIER IN Stego 800$it
8 081 024c73 01L978 GM23 F A09 I4i DG 1-1 TRIPPD ON H1 CRANKCASE PRE 55uRE LinTT CRANECA$E WENT CIL COLLECICR

S TI2 0216uS 052378 FM30 F 809 R i 8 M DG 8 TRIPPED ON HIGH CRANECA$E Pkt$5 = 32 NIN RON FARI PLLGD CRIFICE PLATE-TO-Can5E VAC EJC
8 T12 023430 122678 FM30 A A09 i 8 i DF-3-1B DID NOT START PARTI ALLY CLOGGED tbEL CIL FILIEW
C CC1 017622 051577 FM25 M A09 W I8i 812 DG FAN FAILD TO START mHEN GEN RECE1VD SIGNAL DIRT DN FAN MAIN SER CCNTACT5
C CC2 016722 121576 FM25 C A09 i 4i 821 DG F AILD 10 $TARI FRCM C0ktRCL ACCM & LOC ALLV CLCGGED AIR STRT DiafR180!AR PILOy GAL,E5

U$ C FC1 017e628 040677 GM25 C A09 R I 4 T DG-1 F AILD TO $1Ri hTHN 10 SEte5tkTo UK ON PRI AIR DEPO $1is FQbND ON $ECCNtaRY Ala Mut0Rb
C FC1 L17662A 041477 GM25 C A09 R T4i DG-2 FAILD TO ST ART IN 10 SEC STATD OK ON PRIM ARr DE PC5115 IN 3ECCNuaR* AIR MOTOR 5

C MI2 G14260A 021776 FM25 & Au9 8 T 1 N DG acu FAILiD TO 514R1 - 51MILAR CCCLReLER 175-23I DIRTT FLEL CIL FL7eeCAR8CN IN CRRCSE DENI
C MI2 0142668 021876 FM25 A 809 8 I 1 N DG 120 TRIPPED OFF-LINE - $1MILAR CCCbEeI75-238 CIRTY FLEL CIL F.Te CAR 80N IN CRkCat VENIe

C M12 014266C 022C76 FM25 & 809 8 T 1 N DG 12U 1 RIPPED CFF-LINE - SIMILAR OCCha,875-238 DIRTY FbEL CIL FLTReCAR8CN IN CRRCSE WENI
C M12 913146 0602F6 FP25 F 809 8 | 1 i DG 13u TRIPPED ON H1 CRANKCASE PRESS - 11 Mih AbN CRECSE AIR ErGCIOR LFO ND DipTV|

l C MI2 016031 092276 FM25 0 s09 8 i G I 12U OG RECVD L0h Ch FLO ALA-UNIT LNLCADEDe SECLRED EXC5, Mb55E'. FCut1NG CF DG HT EACHANGER5

| C MI2 016c26 120176 FM25 0 A09 8 T G I 13U DG b1ARIEDe NO Cs FLCne SECURED ExC5V Mbs5LL FCULING CF DG HI LACHANGEk3

C M12 U18972 081777 FM25 0 809 8 i G T 120 DG Lok Cu FLOW ALARMe DG LNLOADED AhD SECUkED EECat MUSSEL FCULING CF DG HT E ACHANGERa
C M12 0189768 092077 FM25 0 809 8 i G N COOLING eIR LOW FLCa ALARM - 12U 31E3EL GEN IN50F CL INJECTIbN FOR ADO MUSSEL CCNIROL
C M12 021386 050878 FM25 0 809 8 T G T 12U DG L0m Cd Flow ALARM, DG LNLOACED AND SECURED EXCbt Mb53EL FLbt!NG CF DG HT EACHANGENb
C MI2 023213 12C578 FM25 0 809 8 i G i 12u DG 5tD DUE TO LCu CCCLING WATER FL0m MuS4EL > HELLS IN THE Mtaf ERCHANGER
C Mf1 620133 021878 GM25 G A09 i 8 T DG-la FAILED TO RE3 POND DURING TEST Rbh FOR TRAlhG CIRTV CCNTACT CN SPEEC CONTRCL PC 80ARD

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FOREIGN MATERIAL CONIAMINATICN

F F
A A

bLL R
P 8 CEO

0$ fW M 4
E N CONIROL FAgg F K DCP g1R

5 5 05 55 0 955 k o 5 0 i i IHE 1A DIESEL GENERI 5 i TO STARI DIRif tbEL N k $1UCK UPEN

C JL1 0171358 011977 GM10 A Ace R T 1 i THE 1A DG F AILE0 TO ST ARI AGAIN - L AikR $ AME DAI DIRTY FUEL RACM LINEAGE-RACK $1UCK OPtM
G 8F1 L16201 1103F6 GM30 G 809 C T 4 i 0 OG ERRATIC $PEko BEHAW10R UhDER LCAD DIRTY Utt IN GOVERNOR
G SP1 014417 G12476 CA02 D 809 R I 8 T OG TRIPPD ON H1 C00LIhG HATER TEMP baTER PLMP $0CT SCREEN PLUGGD

G SP1 G14894 051676 CA02 0 809 R IGH DG 1RIPPD ON HI COOLN WATER TEMP PUMP 3HAFI SCORLD INLET SCREEN PARIIALLY PLUGGED
G 8H1 6196b8 1209F7 NM34 C A09 T 0 T 83 OG 3 TART TIML IC.2 SEC vs to CAR 8CN BLILOUP DN AIR WALVE STUCK 5 hut
G C01 023L44 091278 C840 F AJ9 i G T 82 DG IRIPPD APPRUR 1 MIN AFTR REACH RATED SPEED MAIN SEARING F AILD DUE TO LOW Lbet DIL

G D A1 01495 3 062276 FM25 0 809 C i 8 i 1G-31 DG IRIPPD ON Hi JACKET TEPP-DECLARED INOPRSL E5m lum FLos OLE TO MLD IN SianthkR{g
LA G DR2 016165 093C76 GM25 K 809 T 0 f 2/3 OG OUIPLI ERN AIIC AFTR C0hTRO PL ACED IN "5ICP" 5HCRTO hELEh1UM RECTIFIER OLE to OtRT

G DR 3 G16C15 092176 GM25 8 809 T4i O!ESEL 3 aEC1EvD HI TEMP AL ARM PAallALLT CLCGGD STRAINR IN L.C. CIRC PMP
G M01 G16166 1C1076 GM25 C A09 I O T 811 OG F AILED TO 31 ART ON 82 STARTING SYSTEM 82 STARI STS AIR CONT CCMP FOULkb a RUST
G VV1 014740 0'0676 FM3D F A09 R I 4 N "B" DIE 5EL GENER ATCR TRIPPED CN HI CRhK5E PRESS CLCGGED CRNK$E EJ $bP ORIFICE CR EJ BODY
G Vf1 0198$8 072677 FM30 C AQ9 I4 i "A" DIESEL GEhERATCR FAILED TO START AIR STARI SOL t&LVE5 80LND CL4D 87 OkSRIS
G vf1 020464 G12478 FM3G 0 809 i 4 i DIESEL GkNERATOR #A" IRIPPED CN HI JAKEI CLNG TEMP 3-nAt WL% SLCCkED TU BYPA$3 CLNI ARND HR
N 8v1 014903 0 2076 GM25 C A09 R T 4 N DG 81 FAILO TO > TART 3 TIMES OG 82 STARTED OK WATER ACCLMULAT10h IN AIR STARI 5V$iE 5M

m 8V1 017696 0*2977 GM25 C A09 R I 4 N DG 81 FAILD TO START REPETITIWt M0151bRE IN biARTING AIR
m JF1 C20992 030278 FM40 C AQ9 C T U i D$L GEN 18 FAILED 10 ATTAIN RATED SPEED CORRL510h PRCDLCTS CLCGGED AIR SIARI WL%$
= JF1 020996 130878 FM25 C A09 C I 8 i OSL GEN IC FAILED 10 STAR 1 00 RING TEST CORR 05ILN PRODLCTS CLOGGED AIR SIART VLbb
d YR1 Gl#6s3 080277 GM02 D 809 C T D T 81 DG OVE RHE AIED--RUNh!NG FOR APPROX 25 MINUTk5 SLLDGE A>D $CALE IN 67t UF RADIATOR TU8L5'
s fR1 0186S$ 080277 GM02 D 809 C i D I 83 OG DVERHEATD AF1R 30 MIN. CF CPERAIILM 72% OF R ACI ATOR TL8E5 8 LOCKED StuDGE SCAL

|

N ..= .- , _ . _ - - _ _. __ . _ _ _ . ._ _ -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - - - - _ - _ _ _ _ - - _ _ - _ -
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MECHANIC AL / ELECTRIC AL CONTROL

F F D

yLL R

( fMMi hh
hkP fbN CONEROL Fagt K

5 AE5 05 58 0 56
~

M 5 50 0 5OGelFAILO10STARi M D E.3. ACTUA!!ON FAILO DICOE c5 RCU1T

d CR3 019402 09287T FM30 8 A10 5 0 8 I 38 DG FAILD TO START CLE Tu SIARI PERMIS$1vE LC&T 0 51ARI PERM. DUE TO Lom LU8E CAL PRE 350a
e 041 02Ae>2 060478 GM25 K A10 04i 1-1 DG F AILD TO OPERA 1E WITH PRCPER FREQ/V0li FAILD PRIMARV POTENTIAL FUSE FCR DG 1-1
8 Mal 015622 080676 GM25 C A10 0 4 i "A" OG FAILED [0 START ouRING $PECIAL TEST IMPRCPER GtAR ENGACEMENT-AIR STRT Mik CCC
8 Ra1 C16636 120676 GM25 G 810 0 8 i OG "A" 1RIPPLO OFF-LINE 25 MIN IN1b lint & PEED CCNI Sh FLO CLOSEcesPU DECA TO TRIP

S I!! ude997 03tS78 FM10 8 A10 i 8 i EDG F AILED TO START DEFECT!bE DIL PRES 5URE LIMIT Sh11CH

C CC2 020226 011078 FM25 J 810 i1i 921 DG 4 RIPPED AFIR 29 MIN. OLE TO GEN FAULT LO310F FIELD L REVERSE P0tER RELafS
ra C CC2 021991 080178 FM2s 0 810 h 0 4 i 021 DG 1RIPPD ON H! JACEEI C00LNT TEMP SERB H2O SbrPLY WALW FalLD TO CPEN

US C tC1 015614 087576 GM25 G 810 I8N 3MonE COMING FROM OG-2 GovENDR MOTCR ENCLCSURL ARMATURE NAD OPEN WINotNG

C F C1 021692 061978 GM25 K A10 R D 1 i OG-1 FAILED 10 REACH RATED TERM WLIG ON STARIUP blCWN FO$E IN GEN FIELD CIRCu!I

C FC1 G21799 071278 GP25 K 810 u 0 8 i OG-1 FIELO MENT TO MAX ext [ATION - UNil $HUIOChN 3 EXCITER $LBCCMPONENT FAILURE $(COINCIDil

C FCI 0222+9 080978 GM25 K 810 R D 8 i OG-1 FIELD WENT TO MAX EAC11ATION - UNii $HUTD0hN REFER WOLTAGE ZENER 0100E OuiPUT ORIFTED
C Mt2 01S5834 081676 FM25 G A10 8 i 4 I DG 120 F AltiD TO START ORIED LEATHER hASHkR IN 8005TR SERdOMOIUR

C M12 LAS5e38 081776 FMZS G A10 8 i 4 i DG 120 FAILED TO $1 ART DuttD LEATHER mA3HER IN B003IR SERtCMUTOR

C M12 01SSe3C 082376 FM25 G 810 8 I4 i OG 12u TRIPPED OFF-LINE DRIED LEATHER hA5HER IM 800$iu $ERVGMOTCR

C SL1 022332 09C578 GM30 J A10 i e i "A" DG Du1Pul BREAKER h00LO NOT ClosE REMolkLT DIRiy CLNIACTS ON 115 OPERATION RELAT-

G 8F3 0191AJ (91977 GM30 K A10 01i 30 DG IRIPPD UN ObER$ PEED 3 GOVERNOR INOPERA8th TO Fb3E OPEN 015ENASLING FIELO CIRCU11

G 8P1 015444 081276 CA02 C 410 R I8 i hEERLY TESI FAILD 10 51 ART STARTING SATTERT C tBLE F AILD LOOSE CONNEC

G 8P1 016Ser 111876 CA02 C A10 R D4i FAILD TO START IN AUTO TESTS STAREER MOTOR PROBL M SROKEN SPRING IN SENotA MECHAN 13ME

RG BP1 016911 122876 CA02 C Alt R 0 4 M DEFECT!WE STARTER ORibEe DG FAILED 10 START S CEEN SPRING DELCO PART s19454d7

_ . - - - - _ _ _ _ - _ _ _ _ _ _ _ _ _
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MECHANICAL / ELECTRICAL CONTROL

k!
51 I o
uLL R L

P 8 CEO
k kM FDkP51RV 0

t N CONIROL FAIL F K
N I NO. DATE GW 5t Hk 5R V FAILURE MODE FAILURE MECHANISM

G BR2 G14136 010976 MM30 J A10 04 N el DG SI ARTED 801 ObiPUT SER F AILO 10 CLO5E TO E-1 BROKEN LLG MIRE DbE TO SIRE 55
G SR2 016e23 122976 NM30 G 81G f8 i et DG FAILO OPERA 81LITT TEST --LOS5 OF SPEED CCNT. CLbTCH ADJb5TED AND STATOR VOLTMIR REPLAC

G 041 017756 051077 FM25 J A10 > 0 a i 1G-21 DG DUTPUT SKR F AILD TO Clost Aun CONIACTS OF STNDer TRANSFORMEA CPEN

G Dh! 020012 030478 GM10 C A10 D G T 0-18/o F AILD TO ST ART R/R IN HOI $/D MODE SYNCHR0 START SWIILH FAILD

G DR1 021317 050778 GM10 8 A10 i D N TEMORART OG FAILD 10 STARI DUE TO L0h Lb8E DIL PR5 L.D. PLMP CCuPLING DAMAGED

G 081 021516 051178 GM10 A A1G R D G T TEPP. DG FAILD TO ST ARI-BLCd FU5ES IN CONT LOGIC SHCRTED CIOCE ACRC55 FUEL PAIMING PUMP
G DR2 017397 032277 GM25 C A10 R 0 1 T bM11 2/3 FAILE0 TO STAR 1 AIR START MOTOR P!NION GEAR JAMMio

G DR2 C22262 082478 GM25 C A10 R U 4 T 2/3 WHIT 005 UN!! 2 FAILD to STARI ON 15T A1IEMP PINION GEAR N01 ENGAG D ON AIR START MIRE
g,

$3 G DR3 616455 110576 GM25 G 810 R T 8 i LD51 SPEED CONTROL FROM CONTROL ROCM F AILD OVERTR AVL LIMIT Sh!TCN ON GOWNR

G DR3 01/S99 032277 GM25 K A10 0 G M GEN F1 ELD F AILO To FL A5H IN1ERMITINT CAPACITOR $HORT IN FLASH CIRC

G DN3 G19722 112277 CM25 G A10 R D 8 T 3 DG SIARTD/ LOADED-DVERLOAD ALARM-0G IRIPPD 8AD CAPACITOR IN SPEE0 SENSING CRI.I

G Ok3 019727 112977 GM23 G 81G R 0 8 N 3 DG TRIPPD 30 MIN AFIER START AND LCAOING 5HORTED CAPICITOR ON SPEE0 SENh!NG 80ARD

G EN1 014778 031576 FM25 C A10 0 0 I 14 DG FAILED IO START ObRING SURVEILLANCE 50L CPER AIR WLW IN SIARI St3 STOCK SHUT

G EN1 016665 091176 FM25 G A10 R D11 14 DG F AILED to ST AR1 - SuRW TEST - UCCURRED P EW L0b OIL LEVEL IN GOIERNCR |R
'

G EN1 (18e39 081277 FM25 K 810 08 I la OG LUST MANUAL WOLT AGE CCMIROL MAN REG MTR CPER RFMR Ps4 $bP O!CDES F AIL

G EN2 C227S1A 102878 FM23 G A10 R D8 T "C" DIEst F AILD TO RE ACH 250 RPM IN 7 SEC. ST1; KING GOVNR SCL51R SERtc

G tN2 0227318 103178 FM25 G A10 R T 8 N "C" DILSL FAILD [0 REACH 25tRPM IN 7 SEC. FAULif ELECTRONIC SPEE0 SsIICH SIGNAL

G F P1 016496 111776 GM25 I A10 R D8 i "8" IDG F AILED TO START DURING SURtEILL ANCE TEST GEh ' ACH REL AY DID NOT CPER Af te DEF CNbia

b FP1 v16600 121576 GM23 8 A10 R D 1 I OURING TESTING #A" EDG FAILED TO START Low LOSE CIL PRE 55 - RELIEF vtV LEAKAGE

G F P1 G169 71 011977 GM25 8 A19 R D 1 T OuRING SURWe EOG TRIPPED ON EMERGkNCV START LOh suSE CIL PRES $e SECOND AIIMPT $UCC$tL

I

i

- _ . - _ _ _ _ _ ___
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FF 0
A A

hL RN
P B CEO
L / M M i L PWW A M $0E Y A A E

E N CONINOL FAIL FK V DCP 4I a
N F NO. DAlf Gh 5EHE5R y tAILbRE MODE FAILbEE McCHANISM
G FP1 017725 042077 GM25 I Ato R D8 i DURING EOLTINE AURt IE5Te EDG FAILED TO STARI TACHOMETER RELAT FAILED
G FP1 020$18 021578 GM25 J 810 | 1 i " Aa EDG TRIPPED DURING 50RVEILLANCE TEST BlonN FUSE IN SINCH CRT FOR DUTPUT 8RKR

^

G OC1 G14947 030376 GM2$ K A1G D8 i DG 2 SI ARTED 801 DID NOT DEW SUFF VLIG TO LOAD mE5fH5E FFC0 R4Lar FLD TO ENRG2 FLD FLA5H
G OC1 023119 113078 GM25 K A10 0 8 T elDG &lARIED 80T GEN FAILD TO EXC11E--ALTD ACT.TE5 LMUSED IARGET MECH LINKAGE IN NELAf 81NDM
G P82 022=62 083078 FM30 G A10 I 1 i E-3 DG SIART TIME DID NCT MEET T5 REQUIREMENI LEAKV CHu WLV IN AIR 80C5fER RELA HYD 5F
G P82 023349A 122178 FM30 G A10 01 T E3 DG START TIME 13 SEC. V5. REQUIRED 10 SEC. E3 DG GCVERNCR REPLACED ON 12/28/7e
G QC1 014120 011276 GM25 C A10 08 I UN!! 1 DG F AILED TO ST ART WHEN MODE SW IN START MD AIR blAR1 50L VtV DIRif-NOT OPEN FULLY
G QC1 018112 042577 GM25 K A10 0 G 1 kHILE TESTING THE OGe THE FIELD FAILED 10 FLASH CAPACITOR ACROSS vLIG 5LP RELAY uEFECT!vEp.

d$ G QC1 019994 112877 GM25 K Alt D4M 1/2 DG h0LLD NOT START SUCCE55FLfeFIELD 8KR DEFECT #4ILED OICDE IN FLD SKR INILE CIRCUIT
a Sul 018828 071777 GM25 K A10 A T 8 i 82 DG ST ARTED AND CLOSED ONTU BU5800TPUT WDLT5 *0. Laust CChhECTICNS IN AUTO FIELO #LA5H Cui
n 861 C22137 CF2878 GM25 K A1G R D1N 82 DG F AILD TO FLASH DUPING 51 AND LCSP EVENT STICKt F IELD FL ASH CUTOUT REL Af 3 AUTO CRT.
e DC1 01o647 120976 t030 K A10 D 1 i C-D DG 1RIPPD ON OtER5 PEED--8L0sN Fb5E ON INVERIER F AILD SILICOME RECTIFIER IN DG INVERTER
d DC2 020981 031978 h030 C B10 0 4 Y 2CD DG GASKETS ON AIR LINE TO e5 CVL 8Ltd 00T FRACTURED AIR SIART CHECK VALVE

e DC2 022026 072878 WO30 G 810 R I4 I 82 AB DG DVERS7LD hML UNLOA0G PREt10U5 CCCuRRkNCEI h0RN LINNAGE CAP SCREh Stout IN C0VENOR
e IP A 016ce6 - 1C2176 AL18 L 810 5 0 8 i bNA8LE TO CONTRGL $ PEED OF NO 31 OG LN!ItPARA RELAY CPER INIRMIT-OtFECiv CCNN
h JF1 01903 081777 FM40 C A10 8 0 0 i DG 18 IRIPPED DLRING ATTEMT TO WERIFY CPERA81LITY MAIN AIR WALVE FAILD TO SHUTpCAU5ED UvR5P

W JF1 019962 082877 FM40 C A10 8 D u i OG 18 1 RIPPED ON Ob5PD DbRING MANLAL STARI MAIN AIN START VLv FAILED TO FULLY 590T
= JF1 G193S9 091377 f M40 C 81G 8 0 D N DSL GEN 18 EVENTUALLY TRPD CN OV4PD AFTER &lART MAIN AIR STARI WAL%E FAILED 10 FbLLY SHbf
k JF1 019360 U91677 FM40 C 810 8 0 8 N DSL GEN 1-2A EVENibaLLY TRPD CN OV5PD AFTER STANT MAIN AIR START VALVE FAILED TQ iulLT 5Hbf
a JF1 u19366 100277 FM40 G A10 0 8 i 05L Geh 1-24 FAILS 0 To START DdRING TEST SPEED Sh!TCH FAILED - 12Dv,VS 130s RATING-

_ _ _ _ _ _
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MkCHAh! CAL / ELECTRICAL CONTROL

F F D

>ti i
P N C$b

IOk7hAk
fN CCNikCL FA F K

M A

e_i___ae:___2t!L!_i_!_l1_Hi ttI FArto!! M221 te!!E!!_c!CHea!!"
D 41R

W'JF1 022I3S 081278 FM40 J A10 $ 0 8 N OUTPUT 8KR FOR DG 18 F AILED TC CLCht AUTOMAilC ALLY GPER MECH FOR AUA SuTCH3 Obt OF ALIGNMT
u JF1022374 082778 FP25 G A;0 R D 8 N 2C DG eDULD NOT RESPOND TO AUTO OR MAN $ PEED CHG BLCwN Fb3ES FOR MCP AND MOT

u JF1 C22373 090S78 FM40 G A10 R DeM 1-2A DG h00LD NOT RESPOND TO AUTO WLIG OR $PD CHG3 SL0mh FU$ES FOR MCPeCAU$ED ST F AIL D100ES .
e JF1 G22cs0 091778 FM40 G A1G D4 i 18 OG FRE0 CouLD NOT BE INCR ABOWE 58.5 H2 CPLNG SEI DC MIR AND GDW PU$ Pai tA$ L003

,

w Pd! 018342 061777 FM30 G 810 T 8 T D2 DG F AILED TO RESP 0hD TO LOAD CHANGE $1GNALS LINK LEVER ktY MIS $1NGeCAPSCREwh Loose

e Pil 017146 020977 GM2S J A10 R D8 T 30 EDG DUTPur 8RLanER h00LD NOT CLO$t OLRING TEbi DIRT IN Lb4 ORNG OF 0%RCRT RELA TMG DISC
W Pf1 02144$ 051778 GP2S J A10 R D D T 40 EDG UUTPUT BRE AkER WCULD NOT CLCSE OLRING it$i hi$i 662 A143HG1 L ATCH-CHKNG $W DEFECIlvt
m RG1 9244*0 081678 AL18 J Ato T 8 T S EDG buTPUT BREAKER WOULD NOT CLCSE B AD CONN AT CONI Phu FU$E 8 LUCK siUS$

e S A1018 799A 073077 AL25 A A10 C T 4 N 14 DIE 3EL IN0P-FAILED TO REACH Raik0 $ PEED ON STRi Oth0thG FLEL RACK LNEG = LACK OF LUORICAT
h SA1 0167998 v73677 AL2S A A10 C i 4 N 18 OIESEL IN0P-FAILED TO REACH RATED $ PEED ON STR) 8thDING FLEL R ACK LhKG - L ACK OF LuBRICA,,

dg . a 301 021310 032878 DL10 A A10 h i 1 i NO I DIESEL GENLRATOR FAILED TO SIARI FUEL LhKG 8thDING - BEAklNG& th LNKG ORY

w TR 1 018 44 7 062277 GM40 G 810 T 4 N hEsi DG FAILED TO A$$UME MIN RE0JIPto LCAD 8RO5H FALLEN OUT OF DC GOW OR!vE MuiOR

d TU3 021919 060178 GM25 A 810 T 4 I B DG HI LEVEL IN FLEL TANK (EhG.MCbMID) e5 $10 LEttL Sh1TCH MALFbhCI!ON--RkPLACED'3h!TC
w IW1 017316 030177 GM02 C A10 D4 T 81 EDG F AILD IO $TARI DUE TO FAILD $1ARTER MCTUR ARMATURE $ HAFT 8ROKEN--RtPLACED h $ PARE

e 211 u20?>3 G10378 CB40 K 810 R T D T 18 OG OUTPUT WOLTAGE PEGGED HIGH-COLLO hui L0mER PC 8 CARD FAILURL IN THE t0LTAGE RtGdLArea

a 211 02J3488 011678 C840 G 810 i 4 i OG "0" & TAR TED L LCADED. Bui 01CLA4LO th0PERABLE LU CCNTRCL AIR pat $3-TAIP bLW "0" RANG LK

d 211 022110 08C178 C840 C A10 i 1 T 18 DIE 3kL GLNER ATOR F AILED TO ST ART AIR LEAK IN $ TARTING AIR PILOT VALvt
d 211 L225AS 09C278 C840 C 410 04i 18 OIEnEL GENERATOR FAILE0 TO START START!hG AIR 0!$T ebbHING ROIAILO IMPROP

w 212 01Tb0s 042777.C840 G 810 R D 1 T GOWLRNOR SPEED CONTROL F AIL ED CN 28 DIE $EL GEN GDb $PD CCNT GEAR JAMMED AGNat HI $PC $ld

W 212 0 44$8 010678 CB40 K 810 R T 8 I 2A OG OUTPUT VOLTAGE INCRE ASED AND COULD NOI LUdLR BJRNED CONTACT IN IHE VOLTAGE REGULABOR
e 212 CL.260 01C978 CB40 G 81G R D 1 I 28 DG POWER OUTPUT OWLO - CDULD NLT LohER M ANuaLLy GOW $YNCH IND GR JAMMED ON H1 $PD STOP
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LO8E / FULL / WATER / AIR LEAKAGE

A A

uff hR
P $ CEO

k0b A M A
E N CCN1h0L Fall F M iDC P& IA
N I NU. DAIE GW 3 EHEak F FAILLRE MJOE FAILURE MECHAN!$M

C CC5 [57955~ 06u177 iMi5 0 552 i 0 i 821 OG F AILD TO MEti~5fA55~ii5E CRITERI A StRVICEbAi[R 55[[5V5[5['[EARINGEXCEstL
C M12 C139Go 090176 FM25 8 812 C i 1 N OG 13U SHUID0hN - FIRE ON EXHAUST MANIFOLD Lu8E E FLEL CIL ACCOM UNDER MAhlF lh5LLAI
C M12 016b36 091976 FM25 8 812 8 D 4 N 12U DG HAD TO BE SECU6LD AND DECLARED INOPERA8LE LEC5V LEAKAGE Of LU8E OIL FILTER Ga$KEl

G 8F1 0141G2 011476 GM30 G A12 i 1 i FAILD 10 Rs3 POND TO ELEC. GOVNR $1GNAL$ OG 80 GIL DRath0 FROM HVORAULIC AClua(OR

G SP1 020$80 02C978 CA02 0 812 I 4 i OG TRIPP0 ON HI uATER TEMP AFIR 23 MIN OF OP5 AIR LEAKAGE ON PbMP CCOLING WATER 4HAFI

G Sk2 014614 031476 NM3D A $12 i O I At 96: P0hEd #2 OG STARTED To CYCLE IN LOCAL-MANUL FUELOIL SHifi V ALVE LEARN GA3 NET RENEWEDpg

$3 G DA1 014334 022776 FM25 8 812 R T D i SMALL FIRE ON ERHAUST MANIFOLO OF DG IG21 O!L LEAK FROM FAONI CGWER PLATE

G Dal 314337 031776 FM23 H 812 R I D i $ MALL FIRE NEAR EAHAU$i MAN +TUR80CHRGR FLANGE 1G21 LEART FLANGE GASREI

G DR2 U19728 112977 GM25 0 e12 C D 0 f 2/3 UG StD OUE TO COOL H2O PUMP TRIP 10 MIN. LOADED WATER LEAmo GRCUNDio PUMP STATOR
G DR2 GliS10 120377 GM25 C A12 04 i 2/3 DG F AILO 10 ROLL GVER--L0w ST ART AIR PREbblRk RuriuRED REGULAIOR DIAPHRAM
G P82 020t85 022878 FM30 8 812 C D 8 i E-2 DIEskL 1 RIPPED ON HIGH CRANKCASE PRES 3 bat halkR IN Cil VAPORIZED - LEARY Ott DauMs
m ev1 021325 041878 GM25 A 812 ion 81 OG wA$ $tD AND DECLARED INCPERA8LE--CIL LEAK 5 Flab IN Futt att PUMP DI5CH ARGE PIPE N!PL
e lu) 017591 020377 GM25 A A12 R i b i OG "B" FAILE0 to START PR08A8LE-AIR IN FbEL SUPPLY LINE5
m IU3 G18A47 033177 GM25 A A12 R T 4 T DG "S" 010 NOT REACH $ PEE 0 & VLTG k!IHlh $PEC 11Mk AIR IN TblL Llht-CRACRs IN SUCIION Ib8ING
= 212 019714 111077 CB40 8 812 8 0 G T "0" DIE 5FL GkN TRIPPED CN LOW LUBE DIL PRESSURE CAvilATION OF LO PUMP - WATER IN LuSL 01L

_



i

b.18.R AT.10.N. ..

FF
A A

5I 1
0 L L- k

P R Ct 0
L / MM i LP v

W A M 50EYA A E
t N C ONT R OL FAIL F K f DCP 4 1N
. ..I. ..NL.. .. ..D.A T E ..G.W. .$ .E.H. .E .$ .R .Y .F.A I.LU..RE MOD.E .F.A.I .L.b.u t.M E CH A N I.S M
N

.. . . . . ....... .

8 CH3 016431 060277 FN30 A A13 i 4 i "A" DG F AILD TO START Ch MONTHLY TEST LOCSE INJECICR HCLO-0GWN NWIS
C CC1 019:92 1010 77 FM25 K A13 1 e i 812 OG F AILD 10 RE ACH bOLTAGE W1IHIN 10 5EC. 2 LOC 5E FL5E HLOR5 IN E ACII AllCh CIRCU!I
C M12 017020 011077 FM25 F 813 5 0 G 1 OG 13U 5 HOT 00mN UUE TO HIGH WiaRAIION SKID MCLkt th RE50 HANCE elTH ENG F REQUth
G Od2 L19723 12C277 GM'25 C A13 R T 1 I bMIT 2 OG AIR REC 1EvW lcm PRE 55 itRMINAID START LUCSE uthE AT indMINAL 2SAS
G DR2 G20242 010378 GM25 C A13 R T 8 T UN11 2 DG FAILD TO ATART MEEKLY SURV TEST LOC 5E h1RE AT TERMINAL 2345
G Dh3 614439 030376 GM25 G A13 R T4 i OG COOLD hui SE LOADEO FROM CCNTRCL ROCM GOWNR CCNTROL m!RE vier ATED FREE FRCM lug

C$ 4 Dm3 916187 10C976 GM23 G A13 e i 4 i LCSS OF CONikCL ROCM 5 PEED CONTROL LOLSE WIRE ON GOVNR CLMIROL CIRCUIT
G kN1 014793 050176 FM25 M 813 5 i 8i h0RMAL suRV. TEST DG 1C TRIPPD3 Loust h!RE hui vi8kaltD OFF WIRE. PANEL Rg3-PC01C
G QC1 L19169 082477 GM25 L A13 I4 i Lhli 1 DG STARIED AND RANe8bT hu WLIGe$YNCHeFREO FRE0 GEh TACH $ET SCREWS VISRAILD LOO 5E
G Vfl 013739 082576 FM30 A 813 i 1 I "B" 06 00h IU TIGHTEN FLIL HEADER Ft1 TING 5 kNGIME t!8RATILN LOCSENED ME H NICAL CONNCA
G wT1 018323 062377 FM30 F 813 A T4 i "B" DG TRIPPED CN h1GH CRANKCASE PRE 55URE b18RTh Cab 5ED HOSL CLPP CN AIR EJECT Fall
G wil 020194 1219 77 F M 30 F 813 R I4 I "B" DG IRIPPED ON HIGH CRANKCASE PRESSURE ENG b18 CAUSED AIR EJEC1 HOSE TO LOOSEN
e OC2 022*03 091178 WO3D C A13 T4 1 2A8 aTARTED FOR LOAD TEST W A5 TRIPPED OFF MANyaLLY P15 ION BCLT FOR AIR CHCCE WALV LOOSE

u R02 021J13 041078 FM25 6 813 i 4 I EDG LOAD F AltkD TO INCRE ASE ABOVE 96Cku CDPM 8Rb5H W18 baled Obi 0F Gov SPD CHGR
= 5AI 01992C 111777 AL23 0 813 8 1 4 T 1C DIE 5kL DEbi'0 PED hAIER JACKET LEAK CRACK FOLhD CN 3te" PIPE NIPPLE
h 211 CISide 062176 C840 A 813 i 4h 14 DG HAD F0 LE AKAGE AT THE dL FUEL INJ PUMP W18 CAUSkD CRACKED FThG ON LINK 10 INJ
m 212 G11M 9 cst 677 C844 1 813 C I 4 T DIESEL GENERaica 2A TRIPPED FROM FULL LCAD LEAR IN AIR LINE TO MA5fER 5HbiD0hN VALvt
a 212 019feu 11177 7 C840 1 813 C i 4 i "U" DIESEL GENENATCR TRIPPED CFF-LIht LEAK IN AIR LINE TC MA$fER 5HuTOCmM VALWi
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CUT OF ADJOSIMENI / CALIBRATION

F F D

5 f k
uL L R C

P 8 CEO
L / MM i L P W

b A M 1UEV A A t
E N CCNTRCL Fall F k f DCP $1RN 1 NU. DATE Gh 5LH E2 N f FAILORt MODE FAILLRE MECHANISM

5 5k5 6595ia' 5C55}} GMk5 C 554 i i 5 i 81 DG FAILD TO >TARIiERIFI CF iD RELat SEIPOINT AL50 DIODE CRIi'ibENb~5H3kT[D
8 Del 019516 122977 GM2$ G A14 &DGN DURIN LD5P DG 1-1 STARID AND TRIPPD CN CVERSPEED IMPRCPER SETTINGS OF HI SPEED AND DVER3PD

8 III 020295 O!!278 FM30 8 A14 5 I 4 I EDG 18 I AILED |0 START CN SIMULAIED AUID E5 TEST DIL Pek15 LIM Sw PRESS 3ETTING DklFTED
C FC1 915722 081576 GM25 C A14 I D 8 u DG-2 PRIMART AIR STARI MIR FAILED 10 DISENGAGE 5 TING FCR MAG PKLP QN hmICHG 4 ACH DRIFTEDn3

[3 C MI2 G192t3 09247F FM21 1 814 5I8 T 120 DG APPEARED TO IRIP CN GEN OutRCbRRENT MICR0 Sh CUT OF ADJ ON *G OVsPD TRIP MICH
4 DR2 L10443 102976 GM231 A14 5 I D i bNil 2 DG F AILD TO ST ART ImICL MALFLNC1 5/D SCLEND 50LEN0!D PLLNGER Chi CF ADJU51 MENT
G DR2 42tuS5 030878 GM25 G A14 5 D 8 T ENGINE OvER5 HOT At 101C RPM WHILE 05 SEI Al 1G20 HI GbEuSPC03 81 chi-UF-ADJU3I GCbHR COMP
G DR2 021882 063078 GM25 0 814 I O G i 2/3 DG LOGLING H2O PUMP IRIP CN Hi AMP 38 REPLACED CvkkLCAD TRIP SEI CLOSE TO RUNNING AMP 5
G ENA 018644 0613 7 7 F M 2$ D 814 I 0 4 i 1C DG IRIPPD RE5 TARTED SA!!$ FACT LO JACKET CLNI 10h C00thi PRL55 Sh!TCd TO Si CALIBRAIED
G EN1 Gaso46 G61677 FM25 D 814 i D4 i IC DG IRIPPD QN,LO C00LMI JACMET PRE 5)bkE POSSISLL INCCRRfCT PRE 55uRE JETPOINTS
G EN! 018647 062577 FM2S D 814 ID4 N 1C DG IN! PPD LN LG COCLhi JACKT PkE55 CPERI PRESSURE has ABCVE TRIP SEIPolNT
W PIA 018417 062977 GM25 1 A14 5 i 4 i 3D DIESEL GENERAIOR FAILED 10 STARI - LOGIC FAILOR SPEED SEN51NG AiSY bETPOINI DRIFit0
m 212 621544 051778 C844 K 814 i T e i 2A DG Guirui WOLTAGE CYCLED - COULD NOT CCMTROL CRIFT OF WLIGE RtCULA10R STABILITY CIRCbt

,

.
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APPENDIX J

DIESEL-GENERATOR EVENTS (FAILURES) SORTED BY SUBSYSTEM
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CODL5 05L0 IN LER CNc-LINE DE2CRIPl10N5
s e

a :
FAILLRE CLA351FICAT10NRCPalR [tMs a FAILURL MODE :
'--------------- --

- - - - - - - - - - - s ------------ a

a s
a a

..t.5 C P I PI I LM-.E.S.C.R I P110.N C O D.E D.E.S.C R I.P I.I.C.N C..CD t
DD : :

---.ECOD ===-.-.-- s . . .. . ..

:
1-C 'C 1 HOUR $ s A - 00E5 NOT START s 0 - osMAND
4 - a u4 Huuta a s - 00E5 NOT CONTINUE 1G AbH I - IIMk

a u - UNAVAILABLE / NONFAllbRE a 0 - LNKNOWN8g gH0g{g
4 - GRealER THAN 24 Hours : a

u - UNENUnN / NOT APPLlCABLk :
a :

. ... ........ . .. -. .... a 8..... - _.............

s s

$Us-$YSTEM s----------------------- - - -------- ------s
-- ------- a~ MEIHCD UF DiaC0vtat

a FAILukE PECHANISM s *---------~~-------

8 ..... s

l CC06 DESCRIPTION a

a CUDE DESCRIPTICNl ---- -----

l A - FUEL DIL SY$"' E M a CODE DESCRIPit0N 8 ---- -----------

B-L E UIL |iVo tM a ---- ----------- 8

L-4 R11NG bYS~EM s : M - DURING MAINIENANC
0-L LING SY3: kM a CG - UNKNOWN : N - DURANG NORMAL Ovk All0NS
6 - SCAVENGING otR 5YSTEM s 01 - PER50NNEL CP RATILM s 8 - uualNG RECORDS RE Its
F - ENGINE FRAME # INIERNAL5 8 02 - P&hacNNtl M4 NTENANCE I - DURING (t&IENG
G - GOVERNCR s 03-P R$0NN L IE TINb 8 U - ONKMCeN

LAHALSI Sf$iEM s Os - D SIGN RRct :H *
I - >HufD0bN 5taTEM : 03 - F sklCA luN / CLNSTRLC11CN t CUALIIY CCNTSCLs

CU T OREAKER De - P6L dAL DISCkiPANCY :J -

E,$ L ER / VOLT AGE REGUL AIOR 7 - Okt WE tuEL INJEC ICR E S SK -

tRostLM sL - G ATOR s s - C0R UN
PakERIAL CONIAMINAT.ON 8a a 9 - FLRtl N

_

M -
0..HER...-./UNKN0uN

A M81(L t C I R IC A L CON
' R CL s--------- ------= ----

-- _ . . -.. .. .. : go - MECH ANIC AL /- =_

tMI ItMPERAluph as 11 - HI / LOW
a 12 - L t tuft / WATER # AIR LlanAGE a

TYPE OF LVENT s 13 - V RA 104 : MS$3 WENDOR
------ =-- s 14 - 0 0 ADJUSTMENT / CAL 18 RATION : -----------

a :
e

CCDE DESCRIPT10N : CCDE---- DESCRIPitCN
===--- a 8 ==---

a a

8 - bECUukING CCMMON CAg5E IICN (tt0EN(jNiiRINb
E E si: -

C - COMMON CALSE : : -

L ELEClastR - AtCURRING s
- hE518NGH005E: a h -

g CUMMAND t autigAND F AULTSAtCURRING CCM s e

DG MANUFACTuutR nh RAftNG

C00t DESCRIPf10N C CO E DESCR1PIlON

AL - ALCO L2- 2te-4(6 mm

5C0-100!CemCA- CAIERPILLAR 10 - sh
li>0-19C5 - 00uPER-6E35EMER 16 -

OL - DL L AW AL 25 - 2S00-28SC RW
FM- FA1NBANKS MOR$E 3G - 3L0C-35C0 kW
GM - GtNERAL MOTow5 4e - 4t66-4418 as
NM - NGRDBERG MANutACTURING
=0 - mORININGTON

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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FUEL Olt 5f5 TEM

F F 0
A & 1

hff af
P 8 CEU
L / MM i LF V

W A M SUE I A A L
e N (CNIRCL FAIL FK f0L P 3 1R
N I Mb. DATE GW 5EH h5m f FAILbRE MODE FAttuRE M2CHANISM
8 CN) ble2J1 06C277 FM3G A A13 T 4 T =Aa DG F AILD TO STARI UN MohTHLV It3I LOOSE INJEC10R HOLD-00WN NUIS
8 851 022t13 100478 GM2 A 801 5 0 1 N "A" DG 5#0 DuE IU SPRAY OF FUkL GILs as" DG 005 FUEL LEAN-Enc $tLV LC05LNs0 $ INN PKG GLND
6 I!2 U23430 122878 FM30 A A09 i 8 I 0F-A-18 010 NOT SIART PARTIALLT CLOGGED FUEL 01L FILLER

C M12 u1426GA 021776 FM25 A A09 8 I 1 N DG 12U FAILE0 TO ilARI - SIMILAR LCCbReLER (TS-23) DIRTT FbEL 01L FLf rec ARSCN EN CRKCSE %LMI
C M12 0142tC8 021876 FM25 A 809 8 i & N DG 120 (RIPPED CFF-LINE - $1 MIL AR CCCbRo(7S-238 01RTY FLEL DIL FLTReCAR80N IN CRkCSE D&NT
C MI2 014260C 022G76 FM25 A 809 8 | 1N DG 12U IRIPPED 0FJ-LINE - SIMILAR OCCLRelTS-233 O!Riv FbEL GIL FLTReCAR80N IN CRKCSE WENI
C M12 022431 08G378 FM25 A 80 7 I 8 T DG 13U SHbT00hN D'aE TO LE AKING INJEC10R CRACK IN INJ PLMP DISCH DALWE C&GE

ha C MT1 022715 092578 GM25 A 406 4 0 1 T OG-18 CCULO *iOT uf LO ADt0 OuRING TEST AFitR MalNT AIR .45 hCI PORGE0 FRLM FUEL LihESC3 -

00 C $L1 01l1354 0119 77 GM 30 A A09 R I 1 i THE la DIESEL GENERATOR FAILED 10 51 ART DIRIr FLEL RACn LINKAGE-R CR SibCK OPENA
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8 AR1 014838 011176 GH25 C A10 08i DG 81 FAALD 10 STARI CN 31MULIED E.5. ACTUATICh FAILD 01C06 IN AUTO $1 ART Ciutb!T
8 AR1 C19578 1C2377 CM25 C A14 II8 T R1 DG FAILD TO 5tARisDRIFT OF TD ELLAY SETPCthi ALSO D100E CR-3 F0bhD $HORTED
8 Ra1 013622 08C6T6 GM25 C A10 04 i "A" DG FAILED TG $1 ART ObRING $PECIAL IE$f IMPROPLR GEAR ENGAGEMENT-AIR $1RI MIR GCC
G CC2 016722 121576 FM25 C A09 i4i 821 DG F AILD To ST ART FROM CONTROL 800M L LOCALLY CLCGGED AIR STRI DISTRIObioR PILO 1 %AltES
C CC2 C18422 022277 FM25 C AGG U8 I 821 FAILD to START & A3$LPE RAIED SPELD IN lb SEC AIR $TARI $Y$ Ol5A55 MOLD LIN5PECIED
C FC1 014290 0427F6 GM23 C A02 i D 8 0 DG-2 PRIMARY AIR STAR 1 PIR FAILED 10 DISEhGAGE AMPRPR SEING F OR MAG PKbP DN bhiCHG IACH
C FC1 015722 0815 76 GM25 C A14 I D 8 U DG-2 Pk! MART AIR STARI MTR FalLED Id DISENGAGE SEING FOR M AG PauP DN setCHE T ACH DRIFIED

[$ C FCI b176648 C4(677 GM25 C A09 R I4 I DG-1 FAILD to STRT mTHN 10 $kCe3TRID OK LN PRI AIR OcPoalT3 FOLND CN 3ECONDART AIR Muf0R$
"' C FCI 017662A 041477 GM25 C A39 R I 4 I OG-2 FA!!D 10 SIAR1 IN 10 SEC 41kib Un ON PRIMARY DEPC11T4 AM 5LCCN6 ART AIR MOILA$

-G 8P1 015444 0812 76 CA02 C A10 R T8 I mEERLT TEST FAILD 10 START st ART!hG 841 TERT Caets F AILD L005t CONNEC
G 8P1 61650F 1118T6 CA02 C A2G R D 4 i FAILD ID $[ ART IN ALTO Tests STARTER MOTOR PROSLEM SuCREN SPRING in SENDia MECHAhlhM
G BPA 016911 122876 CA02 C A10 R D4 M DEFECT!vE STARIER ORivE, DG FAILED 10 $IARI SRLMEN $PRING CLLCO PART 819454t7
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C CC1 61s,87 971377 FP.25 0 802 5 0 1 T 811 DG IRIPPD ON LOW JACkE1 CCOLM1 PRES 5 hMEN 51A5 SIGNAL REMUWEDIDP $m13CH I$CLAIED

C CC2 U11986 060177 FM25 D A12 1 D T 821 DG F AILD TO MEET START TIME Ch1IERI A SERWICE HATER INLEI WALDE LE AKING EMCEavt
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G MP1 320>8C 020078 CA02 0 812 I4 i DG 1RIPPD ON HI WATER TEMP AFIR 2$ MIN OF CPa AIP LEAnAGE ON PUMP COOLING WAILR SHA6i

G ual 414953 C62276 FM25 0 8v9 C T8 T 1G-31 DG TRIPPD ON H1 JACMET IEMP-DECLARED INOPROL E5m LUw FLos DLE 80 MUD IN SIRAINkR
G DR2 014728 11297T GM25 0 812 C D D-f 2/3 DG StD DUE IO C00L H2O PUMP Tk1P 10 MIN. LLADED malEE LEAND GRLbhDED PUMP STATCR

G Du2 021882 063D78 GM23 D 814 i D G T 2/3 DG COULING HZu PUMP IRIP CN HI AMP 53 REPLACED LvERLOAD 1 RIP $El CLOSE 10 RUNNING AMP 3
G tN1 cid644 061377 FM25 0 814 i D4 I IC DG s RIPPD kE5f ARIED Sall5F ACI LO J ACMET CLh1 Luh COCLNI PRESS SWITCH Tu BE CAL 18RAlsD

G EN1 Q18646 0618TF FM2S 0 814 i D4 I IC DG IRIPPD ON LO COCLNT Jacket PRES 3uRE t05>18tE INCChkECT PRE $$URE 4EIPU1NIS
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CLOLING $Y$ltM

F t D
A A

5 1 1
uLL R

P d CED
L / MM i L P V

W A M 50t Y A A EE'N CONTROL FAIL F k OCP 4 1R
N I NO. DATE Gu $LH Eak i FAILURE MODE FAILURE MECHANISM
G E55 b55 5~ 052575 iM25 5 555 i b I E IC DG TRIPPD ON LO Cbbl55'J5Cni PREa5 OPER] PRE $$hk['e5$ 58hvE'iEiP SEIP0thi

~

G P82 Cidee6 0826T7 FM3e o A01 S 01 I El OG FalLED 10 START DUE TO HI Jk1 CLG mIR lEMP CPER RESEI IRtPPED PMPeBUI h0I DIE *El IPP
4 PS2.019414 101877 FM30 D A02 & D 1 N L3 DG TRIPPED FOLL0 MING MANUAL SIARI 3 %ALWE3 IO LLk PNL$$ &h LEFI SHUI

C3 G VT1 020464 012476 FM30 0 BG9 i4 i DIESEL GthER AIOR "A" TRIPPED ON Hi JAMEI CLNG IEMP 3-kAY VLW 8 LOCKED 10 8vPA35 CLhl ARND HX'"
a SA1 G19920 111777 AL25 D 813 8 I 4 T IC Dik$EL DEWELGPE0 HATER JACKET LEAK CRACn FOLMD Oh 3/8" PIPE NIPPLE

YR1 cases 3 080277 GM02 0 809 C i 0 i el DG OutRHE ATED--RuNh!NG FOR APPROR 25 MINLILS $LLOGE AND 3C ALk 1N 675 0F RADI Al0A Tuot$
e fal U180b4 080277 GM02 0 809 C I D i #3 DG OVERHEAID AFTR 30 MIN. OF OPERATION 72% OF RADIATOR TuSES BLOCKED $LuoGE SCAL

I
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F F 0
& A 1

5 1 1 }
O LL R L

P S CEU
L / M M i L P y

* A M $0LY A & t
E N CON 1kOL Fall F K T uCP j 1R
M I No. DATE GW &EHt aR Y FAILbRE MODE F AILURE MECHANISM

B ARI 021C63 032078 GM25 E 800 t G i DG s2 LN FIRE OuE 10 lb8E OIL GETilhG IhTO E AHAU5T TupeCCHGR BRhG FAILE0pCAU5hG SEAL Faltb8E

5 081 020768 02GeF8 GM23 E BG5 0 G I 1-1 OG Sto 00E TO N015Y TURBOCHARGER DESIGhtFAsRICTM OR COMPhi FAILbRg,REPLACD

5 081 G21560 CSG978 GM25 E BJG u G I GEN LOAD FLUCIU Ai!>G AIR INTARE LO PRESS ALARM CA45E Uhnh0bN EATEN 51bE M&lhi PLRFORMED

C SL1 017434 011877 GM30 E 804 A IGi AB DG rah FOR 55 MIN IHEN IRIPPE0 Oh LOCKOUT TUR BCCH AR GE R 5 HAFT AND OIL SEAL DAMAGLD

no C SL1 019311 092677 GM30 E 804 R T G T 1A DG 5 HUT 00WN kHEh SMOKE !$5 LED FROM ibRBOCHARGEk I AILEO 14880 CHARGER LNil

b$ G 082 G196!1 103077 GM25 E 806 I G T bull 2/3 DNLOADED 1RIPPD ON LOW H2O PRkS5 RESTART IURBO-CHARGR CLLCIht3 HAFT SEARlhG

m K E 1 0194 71 092077 GM25 E 806 C04 1 05L GEN 1A 5/0 kHEh SMORE E FIRE Ou5b0 IN TUR80CHG CARBCh SblLOUP DUE TO SHORT 00 RATION OPER
d 541 0199 24 12L277 AL25 E 804 T G T 18 DIE 5EL DECL AREO INOP-IURBOCHGR E EAH ERP JI FLD Cab 5E DE1 ERMINE 0 TO SE IURB BLADE FAILuft
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F F D
A A 1

S1 1 4
U LL R C

P 8 Ct D
W A M 50 A
t N CONIROL

~ FA|L
F K ToCP + 1R

D 1Dib2 3 0 98 M 5F 0 i DG l-1 TRIPPD ON HI $ A RES$bRE DIRif CRANK E EN i bLECTOR
R II2 0216G9 042578 FM3d F 80b R u 1 T "8" DG 1 RIPPED ON HI CRNK5E PRE 55 AF1ER 32 MIN RUN NO ABNORMAL PARAMETER $ kERE F0bND
8 T12 021607 052078 FM30 F A05 C D G I DG B FAILED IO bTART WLRI 5HFI SIW LP C LWR CRAnKb FLD-INP MIL
8 112 021605 052378 FM30 F 809 R T e M OG 8 TRIPPED UN HIGH CR ANKC ASE PRE 55 - 32 MIN RbN PARI PLUGO ORIFICE PLATE-TO-CRKSE WAC EJC
C CC1 01u3C6 061777 FM25 F 802 0 1 i ell DG JTARiosLATER DISCCbEkD e6 CvLINDR RELIEF bALVE WIBRATED LOLSE AND FELL OFF DG
C M12 C142000 022376 FN2h F 834 8 i GN DG 12u IRIPPED OFF-LINE - 5IMILAR UCCuR,175-238 OPPER RLL SEARING FAILust - LACK OF Lwed!
C M12 015106 060276 FM25 F 809 8 T 1 T DG 130 TRIPPED ON Hi CR ANKC ASE PRESS - 11 MIN RLN CRKC5E AIR EDUCTOR FubND DIRTY

C$ C M12 0167bS 121576 FM25 F 806 0 6 I OG 13U 83 UPPLR Pl$ TON CON ROD BRNG CAP 5HEARc0 CAPSCREbh FAILLO - PR06 OuE TO ORT STARI3'
C M12 017C2w 011C77 FM25 F 813 5 D G I DG 230 SHOT 00hN 00E TO HIGH VISRAllCN SK!D MOLMI IN RE30 NANCE mi1H ENG FREGuth
G Cd1 023044 091278 C840 F A09 T G I 82 DG TRIPP0 APPRUX 1 MIN AFTR REACH RATED SPkED MAIN BE ARING F AILD OUE 10 LUw LLBE Olt
G Dal 01399 3 10C776 FM25 F AoS 0 0 T AG21 BRUKEN LOWER %ERT OR!tE C0uPLNG HUS Hu8 MADE CF WRCNG MATERIAL
G UA1 021171 C4CS78 FM23 F A06 0GM BEARING hlPED ON 4/13/77 NOT DUE 10 MISALIGNMENT Lb8E DIL FILIER OR AIN WALVE mA5 CPEN
G EN1 020G31 081877 FM25 F 800 M u G T ObRING $URV TESTING, DG 18 GEN IN80ARD BRNG F AILED 8E ARING OVERHE AIED - EA ACI Cab 5E UNKNOmN
G #f1 G14740 050676 FM30 F A09 k T4N "8" DitSEL GENERATOR 1 RIPPED CN HI CNNK5E PRESS CLCGGED CRNNSE EJ $bP OdIFICE OR EJ 8001
G tf1 013323 C62377 FM3G F 813 R I4 T .8" DG 1RIPPE0 ON HIGH CRANKCA$E PRE $5uRE t! BRIN CAL)ED HC5E CLMP DN AIR EJECT FAIL
G vf1 020194 1219 7 7 F M 30 F 813 R T4 I "B" DG ikiPPED ON HIGH CRANKCASE PRE 550RE ENG W18 CAUSED Alk EJECT HOSE TO LDJ EN3

W PR2 013733 091076 FM30 F B02 D 4 I D1 OG TRIPPED ON HIGH CRANKCASE PRE 55URE HOSE CLAPP5 ON PIPE NOT CONN AFIER MAINI
m 501 014669 041676 GM25 F A01 R U G T el DIE)LL GENERATOR DAMAGED ON $ TART 817 CfL FLOCDED - CAUSED 8ROKEN INTERNAlb
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A A
5 1 1 )
U LL k C

P o CEo
L /MM IL P b

fN CONIAOL FA hK OGP
U .1. .."b* 3$ I.f. I." I "1 b"1bU"b."SS$ I"1bU"b.M{{H3N{$M.

8 CR3 620241 122171 FM30 G A09 N D6 I 38 DG FAILD 10 LIARI--3RD OCCURANCE SMALL PIECs) DF INSULAll0N PREVNI 60 BEN 04

8 CRJ 446278 019378 FM3G G A09 R D e f 38 DG FAILD IO h[ ART ==4TN OCCURANCE !FORLIGN MATIER IN SERWO 8005IR
8 D81 019816 122977 GM25 G A14 3 DGN ObRIN LOSP UG 1-1 &fARID AND TRIPPD LN OVERSPEED IMPACPER SETTINGS CF H1 SPEED AhD DVER.P0

e R$1 016656 120676 GH25 G 810 08i DG "A" (RIPPED OFF-LINE 25 MIN INTO IL51 SPEt0 CONI Sw FLD CLO5LDe5PD DiCR TO TalP
0 FC4 GIS614 C81576 GMZ) G 81b i 6N SM0kE COMING FROM DG-2 GOWE NOR MOTOR ENCL 0iuMk ARMATURE MAD OPEN e!ND1hG

C M12 01)Se3A 081676 FM2S G A10 8 I4 I DG 120 F AIL ED 10 51 ART LAltu LLAIHER hASHER IN 8005tP stRVDMuTUR

C Mid 015$838 081776 FM25 G A10 8 i 4 i UG 12U F AIL ED 10 START ORIED LL AIMER BASHER IN 8005TR 5tavCMOTOR

C M12 615563C 082376 FM25 G B10 8 i 4 T DG 12U TRIPPED OFF-LINE DRIED LEATHER bA5HER IN 80031R SERWOMUTCR

gy C M12 01e923 0C1077 FM25 G A01 3 D 1N DG 120 FAILED [O RESTAMI CN DEMAND GOVERNOR STILL IN *NO Futta FRcM PREW n/D

L Mf1 620 33 021878 GM25 G A09 T8 I DG-14 F AILED TO RESPUND DURING IE55 kuN FOR TRAING DIRif CONIACT CN SPkk0 CONIROL PC 80ARD
G BFA 614162 011476 CM3d G A12 i 1 I FAILD 10 RESPOND TO ELEC. G0WNR SIGhALS DG #D CIL DuathD FROP HYDR AULIC ACibAICR

G dF1 ul6261 110376 GM30 G 809 C T4 T 0 OG tkhAIIC 2 PEED BEHAh!CR UNDER LCAD 01RTY CIL IN GCVERN0R

G BPA ulo304 1C2876 CA02 G A00 W u u i DG FAILD 10 biART ulIHIN 15 SEC POSSISLE Futt GobERNOR CONIRUL FP08LEM

G SP1 016466 116476 CA02 G ADC R o u I 3 TART TIML 2.2 SEC SLUWER THAh RE001 RED P0&sI8tt FUEL G0btNNOR PROBLEM
G 8P1 016byt 120276 CAD 2 G A00 N UU [ FAILD TO MEil 12 SEC blART TIME DLuthG AUTO TEST FUEL GOVERN 0d REPLALED UN 12/19176

G 8P1 016913 122076 C A02 G A04 R U U T START TIML EXCEEDED CRITLRIA BY 4 SEC GOVEkNOR LUBE LFULL Sfa UNDER INbESI! GIN

G'8P1 016v10 01C377 CAC2 G AJO R U U I F AILD 10 ST ART IN Ablo IE5T CAL >t uhkh0hN LuBL DIL RLIENT10N IN GUW.T
0

I G BPI C2wd98 032477 CA02 G A00 R UU i EDG hiARIING |lME EACELDED 12 SEC. ST .8 SLC. G0bERNCR LUBE 3r5 MCDIF AED CM 1#1 /y7

| 6 Ski 019391 101177 hM30 G bus Dbi s2 DG bhAblE TO MAINTAIN LUAD CYCLING SCCkW SHONTED LEADS 10 GOVERNCH3 (NCORRECi A5M8

G 8R2 016623 122976 NM3h G B10 . I e i s2 OG F AILD OPER ASILITY TEST --LUSS OF SPEED CChi. CLUTCH ADJubiED AND STATOR WOLIMTR REPLAL
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_.OVERN0d
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FF D
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51 I 5
uL L R C

P S CEU
L /MM iL F V

!N CONIRDL FAIL K

t _1. ..tu:__ _otit_ E_!_ i !_" ! ! " I ti!!ERt_"EE! !!!'ERI"!!"e"15"
G DA1 017963 051277 FM25 G B06 & D1I 1G-31 OG h0ULD NOT REACH FutL LDADING DhLY 2500 Kh 5PEEb SEITING ADJU5IMhT Not RE5Li

^

G Uk2 0182e3 063077 GM25 G Auu R D 1T 2/3 DG TRIPPD ON ObERSPEE D DURING 2 AllEMPT5 POSSIBLk 00T-OF-ADJd51 G0vtNR COMPeN5ATIN
G DR2 018494 071277 GM25 G AUG R D 1 i U 2/3 D/G TRIPPD ON OWENSPEED--DCCbkD AL50 6/30/77 PRLBA8LE Ogi.0F ADJU5T GOWENOR CLMPENal!N
G Du2 920tS) 030878 GM23 G A14 5 0 e I LNGINE LVERSHUI AT 1010 RPM mHILE 05 SEI At 1020 H1 DVEN5NCGT 8Y 09T-OF-ADJUSI GCWNR COMP
G UR2 021SJ8 052278 GM25 G A02 D e i U-2 DG TkIPPD 4 TIMES CN OVER5PELD;R/R IN $/D MODE GdWNR atitlNG F0uhD aET TOO HIGH

G DRJ 014439 03C376 GM25 G A13 R i4 I 04 COULD NUT BE LOADED FROM CONTROL E00M LOVhR C0hTR0L b!RE bl8R ATED FREk FROM LbG
G D R 3 016i 8 7 100976 GM25 G A13 R T4 i 1045 0F CONTROL RUCM aPEED CONTROL LOCat m!EE ON GuthR CONIROL C1kCU!!

h$ G uk3 0164$5 110576 GM25 G #10 N I8 i LOST SPEED CONTHOL F WOM CUhiROL ROCM FAILD UbERIRAWL LIMIT SWITCH ON C0rNR
G DR3 011722 112277 GM23 G Alb R D e i 3 DG STARID/LCAD2D-DVERLOAD ALARM-DG TRIPPD 840 CAPAL!!CR IN SPEED SEN51NG CKT.!
G DW3 G19727 112977 GM25 G B10 R Db N 3 DG TRIPPD 30 MIN AFTER SIART AhD LUADIhG $HCRTED CAPAC11CR CN SPEE0 SEh51NG ODARD
G EN! 016bo) 091176 FM25 G A10 R D 1 I 1 A DG F AlltD 10 > TART - 5bRW TEST - CCCORRED PREW Law OIL LEvtt IN GOVERNOR
G EN! G20214 112577 FM25 G A06 i e i 14 LG FAILD 10 5fApil51UCK GOVNR 5005IR SERbOM010R AIR PISICh hA5 CORRODED
G EN2 022Fb1A 102878 FM2$ G A10 M'D 8 I "C" DIEst FAILD TO REACH 2*0 RPM (N 7 SEC. SIICKING GO%NR BCCSTR SERVO
G Eh2 0221518 103178 FM25 G A10 R I.6 N "C" DIL5L FAILD IU REACH 2SCRPM IN 7 SEC. FALLir ELECTRONIC $ PEED 5 WITCH SIGNAL
G FP1 G231u4 12C578 GMZS G A02 5 0 4 I "A"DGIRIPPD WHEN BLING PARALLED MiaADJUSIMENT OF GCVEh0R
G P82 0224t2 083078 FM30 G A10 i 1 i E-3 OG START 11ME DID NCI MEET T5 REQUIREMEhi LEAKY Chk viv IN AIR 8005fER RELAY HYD Sf
G PS2 s23349A 122178 FM30 G A10 01 i L 3 DG S TART TIME 13 SEC. V5. REQUIRED 1G SEC. E3 OG GCbERNCR REPLACED ON 12/20/78
G P82 L253498 122178 FP30 G A00 u 1 i E2 DG START TIME 11 SEC. W5. 10 Stc Pd5518tt GOVERh0R PR08tEMa !
w DCZ 022026 072878 WO30 G 810 A i4 I 82 As pG OVER5PLD kHL UNLOADG PREV!Ub5 CCCbRREhCE7 m0RN Lihk AGE C AP 3 Chem BNOKE IN GOVENon

u IP3 01S733 083076 at!" C 802 1 D 1 i EDG 31 SEGAN Cf CLING BEikEEN $6 AND 63 CPS 'GUW Cll DBAIN bt) NOT 5 HUT I!GHILV

i
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GOVERNOR

FF 0
A A &

5 1 1 5
UL L R C

P 5 CtO
L /MM ILP W

W A M 50LrA A E
Fagg F K g0CPgiRt N CCNIROL

i 5 v~5 4 5~ 0 5475 5[ 5 G 555 0 iEDG31CUTPUTFREQ I 5 eCLULO NCT CONT ELE AIR IN G0W 0 Ni k Ev10U5 REPatt
h JF1 019368 100277 FM40 G A10 D 8 T 05L GEN 1-2A FAILED 10 $1 ART DURING TE51 SPEED 5mliCH F AILEO - 120V WS 130% R ATING

m JF1 622374 082778 FM25 G A10 R D8 N 2C DG h00LD NOT RESPOND TO AUTO OR MAN SPEED CHG BLChN Fu$E$ FOR MOP AND M01

m JF1 02237J 09(S78 FM4C G Alb R O 5 M 1-2A DG mVULD NUI RESPOND TO AUTO tLIG CR SPD CHG3 BLChN FLSES FOR MoreCAUSED 8F FAIL 010045
PJ b JF1 022630 0917F8 FM40 G A10 04 T 18 OG FREG COULO NCf BE INCR A80VE 58.5 HZ CPLNG SEI DC MIR AND GOV P05 POT 4A5 LCus
tu
C3 e nel 020C9S 122177 GM25 G 802 > D 4 i DtG 18 WOLL O NOT PICK UP MORE THAN 1500 KW LOAD 5fMCHR0 MOTOR LIMIT SWCHS A0JU51tD IMPROP

e PHI wl8342 061777 FM39 G B10 t 8 T 02 DG F AILED TO RESPOND 10 LOAD CHANGE $1GNALS LINK LE%ER KEY M15$1NGsCAP5CREm3 LOOSE

w RU2 021J13 041078 FM25 G B13 T4i EOG LOAD FAILED TO INCREA&E ABOVE 900Km COMM SRUSN b18 PAT'O QUT OF GOW SPD CHGM

d TN1 018447 062277 GM40 G 810 14 N WESI DG F AILED To ASSUME MIN REQUIRED LCAD BRL5H FALLEN 001 0F DC G0t DRIVE M010R
w !!1 C20J468 011678 C64G G 810 i 4 I OG "0" >TARIED L LOADED, BUT DECLARED IMOPERA8tE LO'CCNIRCL Alk PRE 55-1 RIP VLv "C" atMG LR

h !!2 017e08 04 2 F F 7 C t 40 G 810 R D 1 I GOVERNOR SPEED CONIROL F AIL ED ON 28 01ESEL GEN GO% SPD CCNI GEAR JAMMED AGNSI H1 SPD SIU

h 212 020260 0109 7 8 C 8 40 ' 810 R D 1 1 28 DG P0mER OUTPUT OVLD - C00LD NOT LOWER MANUALLf G0b 5YNCH IND GR JAMMEO ON HI SPD STOP
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F F 0
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ii 1 3
ULL R G

P S CtU
L / MM iL P W

W A M & DEY A A E
& N COMIROL FA|L FK ( 0CP$1 R
H I MU. DATE GW $kHk aR f FAILbEE MODE FAILURE MICHANi$M
6 OA1 414337 0317T6 FM25 H 812 R I O I SMALL FIRE NEAR EXHAuni MAM-TUK80CHRGR FLANGE AG21 LEaKT FLANGE GA3EEI
G Pil 015966 092276 AL25 H 804 8 i D I "A" DG ERHAU$i MANIF LEAKING 8 LACK SMOKE LEPANSIch SELLOh$ CONhECTOR 4EP AR ATED

na G Pil 016368 111776 AL25 H 804 8 i D i "B" DG EXHaubi MANIF LEAKING 8 LACK $MONE EXPAN510h SELL 0h5 CONNECTOR SEPARATEDN
W

:

a
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.S H u.T Du.b N..S.Y.i .1.E M.. .. . .

F F 0

$$$ $
oL L h C

P 8 CL 0
L / MM l LP d

W A M 5 ULT A A E
6 N CONINOL FAIL FK F 0C k)NP 1W
N I NU. DAIE GW 5 EH a Y FAILURE MODE F AILURE ME CH ANISM

5 C55 655555 055555 iM50 5 Ah5 5 0 5 5 "38" DGFAILDTO$1555"b555tLiR1P5hERENOTRESLTREt!5EDPROC5DbkiSIOREatiIRIPS
~ ~

C MI2 019c55 092477 FM25 1 814 s T 8 I 120 DG APPEAkED TO TRIP DN GEh atERCbRRENT MICR0 $m CUT OF ADJ ON DG Ov5PD 1 RIP MLCH
C ill G A7441 03C177 GM30 I A01 5 0 1 T1A ORE 5LL GENERATOR FAILED 10 STARI UPER FAILED TO RESET ObERSPEED TRIP

4 DR2 010443 102976 GM25 I A14 5 I D T ONil 2 DG FAILD To SIART TulCE MALFbhCT 5/D SCLEND 50LEh01D PLUhGER 0L1 0F ADJU5IMENI
$ G orc 0197J2 111677 GM25 I A00 5 D 1 i AbiG-5IART SIGNAL SENT IO UNIT 2/3 CURlh CORE 5PRV Rt5k1 START FALLURE RELAY C DIESEL STARio

tu
G FP1 016496 111776 GM25 I A10 R D8 I "B" EDG F AILED 10 ST ART' 0URING SuRWEILL ANCE BEST GLN IACH RELAt DID NOT CPERalE, DEF CNvia

G FP1 G17725 042C77 GMZS I A10 R D 8 i DURING ROUTINE SURV TESTe EDG FAILED To START 1ACHUMEIER RELAY FAILLD

G Pd2 01888T 082677 FM301 A06 5 0 4 I E4 DG TRIPPLD ON ObEP5 PEED CV5PD TRIP SET BELOW DESIGN VALUE
w P (1 018 417 062977 GM25 i A14 3 4 4 T 3D Dikset GENLRATOR FAILED TD STApi - LCGlc FaltuR SPEt0 SENSING A35T SE1 POINT DMIFIED

h 212 blit09 OSC677 C840 1 813 C T 4 i DIESEL GENERAIOR 2A TRIPPED FROM FbLL LCAD LEAh IN AIR LlhE 10 MASIER SHuTDomN VALVE
e 412 019780 111777 C840 I 813 C T 4 I "0" DIE 5EL GENERATOR TRIPPED OFF-LINE LEAK IN AIR LINE 10 MASTER SHulCOsN WALvE

,
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A
51 1 5
U L L R C

P o Ct 0
L / MN IL P W

v A M & OEV aA E
E N CONINOL FA F K f DCP b 1W".1..."0*...!.".gtb. ..U. k b." $ 3 $ 1

, bbdbbbb.Sbbb b1bbbb.5bbU$$1k$. .

FM30 J A06 3 0 1 i "18" DG OUTPUT BREAnta FAILED TO CLU5E PRLCED ERROR. IMP GCW SETI!NG-FREQ TOO LCW8 III 01429s 022176
C CC1 015 84 08C776 FM25 J A02 s D G i 11 DG FAILD TO SENSE "Ai WOLTAGE"CCND.-00TPUI BKk. m1LL h0! CLOSE--COLD 50LDER CONN {d gR A

C CC2 .20.2% 011078 FM25 J Blu i 1 i s21 DG TRIPPED AFIR 29 MIN. DLE 10 GEN FALLT Los5 of FIELD E REVER5E P0mLR RELAf 5

L ALI O22:J2 090578 GM30 J A10 i 8 i "A" DG DUTPUI 8REAKER WCULD NOT Ct05E REMuiELY DIRTY C0hTACTS ON IT5 OPERATION RELAV
G BP1 018/42 080S 77 C A02 J A04 a D G 1 IL5 FED kDG WIIH 2 A-28 8KR R ACED Obi; AUTO TRANSFR AND MAN TRAh5FR FAILD TO CL0if LLTPUI 8KR

G BR1 U19948 121C77 NM30 J 800 0 0 i SM0kE CLMING FROM 320 RE14f AhD 86D8 RELAT FLAMING REPLACED AND CALI6 RATED RELAf5
6 dai 01*1Jh DIC976 MM3D J A10 D4 N 81 DG STARikD BUT CUTPUT 8KR F AILD TD CLUSE 10 E-1 BRGKEN LbG hlRE Duk TO 51RE55
G Col 016742 111076 C840 J A03 2 0 e i EG-1 QU(PUT 8KR F AILD 10 (LOSE--8LOhh FLSE 59 RELAY DISCLNNECID Ohtf DNE u!Rh ON 11/8/76
G DA1 017150 051077 FM25 J A1G a D e i 1G-21 DG uuiPUT 8KR FAILD 10 Cluat AUA CohTACTS OF STNDer IRAN)FDPMER CPEN

G DR2 u1J961 120477 GM2' J A00 U L T U2 DG OviPUT 8Ku F AILD IG CLO5E--hD APP AWENT CAUSE 3 5b85LGhi TE51b MERE SUCCE55FUL

na G FP1 U2dL16 021578 GM25 J 810 i 1 i "A" kDG [ RIPPED DuRING SURVEILLANCt IL5T 8 LOWN FLSE IN 5fMCH CRT FOR CUTPLI SRKR

b$ m s u l 015 913 09C376 GM23 J A00 011 el DG UUTPUI BREAKER FAILD TO CLOSE h0 APPAWE>T CALSE

m BV1 017348 031477 GM25 J A04 b D 4 i 82 DG CuTPUT 8RLAKER FAILD T0 CLD5h 01 PIT CGNIACT5 ON 8KR CONF 5WIILH

u 8bi 017621 041177 GM2S J A04 804 i el DG OUTPUT BREAKER F AILD TO CLOSE--Olaf f CONI ACI DE51CN CHANGE Rc00EST FOR SE ALED REL AYS
= Rv1 OITE93 042677 GM25 J A04 804 i el DG GulPUT BKR. FAILD TO CLOSE--DESIGh REGUEh1ED DIRly C0h1ALIS ON NFLDAINO FIELDI RELAf

a 8%1 u17827 050977 GM25 J A04 R D4 I 82 DG UuIPUT 8KR. FAILD TO CLOSE--REPEitTIVE Si1CKIhG RELArtM5R2p IN MANUAL STARI CKI.

e 8b! 01ei68 06J377 GM23 J A04 R D 1i 82 LG OUIPUI 8KR. FAILD TO CLOSE Ch FIR $1 ATTEMPT CLU5ED Ch NEXI ATIEMPT3 SitCKV NFLDA RhLA
= 841 uiO*47 011178 GM25 J AD4 R D4 I 82 DG UUIPUT SkR. FAILD TO CLO5E IN EXERCISE PGDE hu CAU5k COLLD SE DETERMINED
e 8V1 022J918 094578 GM25 J A00 R D 1 I 81 DG UUTPUT BKR, FAILD TO CLOSES 82 DG 005 BKR CLO5ED MANUALLYp1 NOUR RUN AI FULL LD

e Bei G223948 091278 GM25 J AGC H D 1 i 81 OG QUTPUT BKR. FAILD TO CLOSE L5th4 CONI. 4hTCH CLOSED LATER NEGAI!NG ip0 8LE5HOUTING0

e JF1 L2223S 081278 FM40 J A10 5 0 0 N OUTPUT 8KR FOR DG 18 FAILED TO CLL5E AL10MAi!CALLT CPER MECP FOR AUX SmTCH5 00f DF ALIGNMT
h JF1 022987 100378 FM25 J AD2 3 01 i AC DG OUTPUT BRKR FAILED TO CLOSE ON START JUMPER FCR UNIII/Uh!T2 SEPARe1NCRCTLY PCs

u Pil 017446 02C977 GM2S J A10 R D 8 i 3D EDG OUTPui BRt AKER mCULD NOT CLO5E DLRING IEST DIRI IN LhR SSNG OF OtRCRT RELAY TMG D14C
u Pil 021445 051778 GM2h J A10 R D D i 4D EDG OUIPUI BREAKER h00LD NOT CLOSE DORING IE51 HEST 662 A143H01 L ATCH-CHKNG su DEFECT!WE
w RG1 0224 0 081678 AL18 J A10 i 8 i 8 EDG COIPUI BREAKER WOULD NOT CLD5E 8AD CONN AT CONT PkR FUSE 8 LOCK 51U85

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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FF 0
A A I

R
P 8 C k 0

b $W A M A
k N CONTROL Fall FK f DCP & 1R
N I NC. DAlf GW $t H k4 k T FAILURE MODE FAILURt MECHANISM
B Del 021eS2 060478 GM25 K A10 0 4 T 1-1 DG F AIL D TO OPERATE WITH PROPER FRE0/ VOLT F AILD PRIMap t POTENilAL FU$k FGR DG 1-1

C CC1 GivS92 101f 77 FM25 K A13 I8 i s12 DG FAILD 10 REACH %CLIAGE WITHIN 10 $EC. 2 LOOSE FL$E HLOR$ IN E ACITAf!ON CIRCU11
C FC1 621692 061978 GM25 K A10 R D 1 I DG-1 FAILED TO REACH RAlkD TERM VLIG ON $fARibP SL D N 505L IN GEN FIELO CIRCblih

C FCI 021799 071278 GM25 K 810 R D 8 i DG-1 FIELO hENT TO MAX Ex!T ATION - Uh!I $HU100hN 3 EXClikR SueCCMPONENT FAILORESICOINCIDil
C FC1 022249 08C978 GM23 K 810 R 08 T DG-1 FILLD htNT 10 MAX EXCII Ail 0N - bMIT $HLIDCuN REFER bOLTAGE ZENER DIODE QUIPut DRiflED
C M12 019929 11C977 FM23 K A01 $ 0 1 1 OG 130 TRIPPk0 mHILE PARALLELING u!)H 4160t 803 IMPROPLR 60LTAGE $ETTING PRICR (0 PARALL
G eF3 C191J3 091977 GM30 K A10 D 1 T 30 DG IRIPPD ON OVER$ PLED 860VERNGR INUPER ABL E ID Fb5E UPEN 01$ENA8 LING FIELD CIRCd!!
G BR2 C20012 021378 NM3G K A01 $ 0 1 N FOLLud1NG 5 CRAM ON UNIT 1 181 DG LC RELAY sbOLON8I RE$k31LO$$ OF EXCliATION RELAY NOI REsti
G C01 916560 110776 C840 K 808 I D T DG-2 L0sf 6 LECT G0bERNCR C0hTROL Ahb VCLTAGE POT. [ rah 5FRMR FOSE CCNTACTS 0xtDIZED
G DW2 016468 093076 GM2S K 809 i D I 2/3 DG OUTPui ERRAllC AFIR CONTRO PLACED IN "STOP" $duRIO 5tLENibM RECTIFIER DUE 10 DIRIp3

Gj G DR3 617509 032277 GM25 K A10 0 6 M GEN FIELD FAILO TO FLASH INTERMillhi CAPACITOR 3h0mi IN FLAiH CIRC
G EN1 U15568 080576 FM25 K AD6 5 D 1 T OG 1A INIPPED Dbt 10 LO$$ OF EXC11 ATICN ORNG SINCH DEFECTI%E PRCCEDuRE - P AR ALLED Gbi 0F ifM
G EN1 Glee 39 083277 FM25 K 810 06i la DG LO51 MAhuAL bOLTAGE CONTROL MAN REG MIR OPER AFPR PbR $bP O! ODES Fait
G k N1 0 2#.13 111977 FM23 K 802 5 0 4 T 18 DG UUIPUT 90LTAGE TCO HIGH - 18 OG SHOIDOWN IMPROPER ADJu$iMkNT OF AUTO REG $tiP0thi
G UC1 014447 030376 GM25 K Ato D8 I DG 2 sIARTED 803 DID NCT DEW $UFF WLIG 10 LUA0 bESTHat FFC0 REL AY FLD TO EhRGl FLD FL ASH
G OC1 023119 113C78 GM25 K A10 08 i s10G $IARTED BUI GEN FAILD TO Esi!TL--Ab10 Act.TE$ LNb3ED IARGhi PECH LlHKAGE IN RELAY BINDh

'

G Pil L2212e G80278 AL25 K 801 08i 8 DG BECAME lh0PERABLE AFTER ChE HOUP RLN OPERATOR cab $to DICDs FAILURES IN VL1 REG
6 QC1 018412 042577 GM25 K A10 D G I hMILE TESTING THE DG, THE FIELO FAILED 30 FlahH CAPACITLR ACRO $4 DLIG $bP RELAV DEFECT 1st
G QC1 019394 112077 GM25 K A10 04M 1/2 DG m0ULD NOI $1 ART $UCCES$ FLY, FIELD BKR DEFECT F AILE0 01CDL th FLO 8KR INTLK CIRCUIT

e udl L18e28 471777 GP25 K Alc R f 8 i e2 DG 2 TARTED AND CLOSED ONTO SU$10biPUT WOLi$ =0. LOasE CCh>ECIICh3 IN AUTO FIELD FLASH Cki
e Sv! 022137 072878 GM25 K A10 R D 1 H s2 DG FAILD 10 FLASH OLRING $1 AND LO$P EVENT $TICKY FIELD FL ASH CU10bT REL AYI AUTO CMT.
W DC1 016647 1209 76 WO30 K A10 0 1 i C-D DG TRIPPD ON OVER$ PEED--BLOWN FUSE ON lhWER1ER FAILD $1LICONE RECTIFIER IN DG IhWERTER
u 211 020255 01D378 C840 K Blb R I D T 18 DG OUTPOI WOLTAGE PEGGED HIGH-C0btD NOT L0tER PC BOARD FalLURE IN THE WOLTAGE RtGuL ATLR

4 212 0202S8 01C678 C64D K B10 N f 8 I 2A DG OUTPUT VOLTAGE INCREASED AND COULD h0T LOWER BURNED CUhTACT IN THE WOLTAGE REGULATUR
W 212 021S44 051778 C840 K B14 i I 812A DG OUTPUT WOLTAGE CYCLED - COULD NOT CONikCL DRIFT OF WLTGE REGULATOR STABILITY CIRCuT

i
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.G.ENER AT.OR ,
... .

F F fl
A A

a1 1 ,,

OL L R L
P d CEO
L / MM 1 L P y

V A M $0L f A A E
E N CUNikOL FAIL FK f 00P 1R
N I NO. DATE GW $EH E)Ra Y FAILbRE MODE FAILURE MICHANI$M
C CC1 G21060 041078 FM2) L AOL U 1 i 812 OG GVERSPED E TRIPPED RESTARIED 59CCE55FLLLY cab 5E NOI DEIERMINLD TESTED SAI NEAI TIM
G Pd2 020090 121977 FM39 L A00 0 L 1 El DG INIPPED ON man PHASE O!FF AFIER PARALLELINC CAbaE CCULD N01 BE DETERMO AFTER EATV Tel
G 001 019100 082477 GN2S L A13 i 4 i UNIT 1 OG 3rARTED AND RANeBUT NO VLTGe5YNCHe/ REQ FREQ GEh TACH SE1 SCREm3 VIBRal(D LOOSE

$ d abi 017883 022477 GM23 L BOS 0 4 i OG OUTPUT SAEAMER TRIPPED 3 INTERNAL LC55 0F FIELD 1 RIP NUT DISCONNECTED DURING ACCEPT.TESI
W IP3 016286 102176 AL18 L B10 5 D 8 T' UNABLE to CONTRCL SPEED OF NO 31 DG bMII/ PARA RELAV OPER INTRM11-DEfECTV CCNN

-

.
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01HER /.. ......L N K H L .h N..... .

FF D
A A I

$ I I h
b L L R C

fMM T P
W a M $0ET A A E
E N CbNTROL FAIL F K F0C P 5 I R
N 1 NU. ,DAli GW $EH Ea R f FAILURE MODE FAILbRE MsCH&hl5M

o swi~02M h6 _111778 FM30 M A00 R O 1 i EDG-8 F AILD 10 F AST START ON TWO CCNS. ATICMPTS STAkiED 5LCCE5atuttY lo!CE AFTER ANOMALF
~

6 081 023097 1C3178 GM23 M &&1 A 4 i 1-2 UG 5/D DUE 10 ROOM TEMP ROSE 10 110 DEG. Dul > I DE AIR DAMPER WOLLD NOB OPE h
8 954 4AS354 071576 GM25 M AGG u 0 i SLvEM AL AlienrT5 !C SI ARI "8" DG ERE bh50CCE55FuL NO DEFINI1E CAUSL Cout0 8E FOUND
8 Ra1 018uS3 082477 Gh25 M ALC R U 1 1 DIE 5EL GENERAIOR "8" t AILED TO 51 Ani ha aPECIFIC CAUiE Cout0 BE DiikkMIMtD
C CC1 C164CS 102576 FM25 M 800 R u 1 T 812 DG $/D Duc To DG WENT F AN SICPPED-BLOhN Fb5E CAUSE FCR CLU64 FU5E hGI DEIERMINEO
C CCI 917113 111876 FM25 M A00 R u 1 i 812 DG 5tD DUE To IT5 WENT FAh N01 51AR11NG SLChh FOSE--REPLACED CONTROLLER C0!L ??

C CC1 017e22 CSIS77 FM25 M AG9 R T8 T 812 DG F AN FalLD 10 ST AR1 kHEN GEh RECEltD SIGNAL DIkT ON FAN MAIN BKR CON |ACIS
C CC1 62;sSS 041378 FM25 M AGO O 1N s11 DG FAILD 10 iTART ON LOSS OF UFFS1Ti P0hER START / FAILURE ALARM DI5 PLAID NO AaNORMALS

L CC1 023380 121878 FM23 M 840 R D 1 i 811 DG aHUIDUuN DbE 10 ROCM WENieFAN FAILD 10 STET tah FAILLRE--RESEI OtkRLDAD5
C CC2 01745 7 U31777 FM25 M AGO R U 1 I 012 DG WEh! FAN FAILD TO STARI ON SIA5 51GNAL CvERt0 ADS.TRIPPD ON FAMI RLSEI UVERLOACS

fj C FCI G14SS9 C4C776 GM25 M A06 5 D 1 i START UN SECONORY AIR REQUD 10.6 3EC5.v5 10$EC5. PRCCEDURE hA5 INADEQUATE
CD

C att closel 110276 GM30 M A01 3 D 4 i la DG F AILED TO ST ARI PER$0hNEL ERROR - INCORRECT %AttE LINEUP

G SP1 015446 08C576 CA02 M A03 k u O I DG FAILD 10 STARI b!!HIN IS SEC NOT kEILSIED OPERATOR NOI AeARE 0F $1GNIF OF START 11M

G SP1 02D>75 G20278 CA02 M ACG k U U T START I!ME 28.5 $ECS v5 13.9 SECS CALSE ONkNUhN

G Ddi 02unc88 012 778 GM10 M All C D 1 N b-1 Std DG FAILD 10 START 15T S IIMES-LCW TEMPLRAT hihiER HEATHER
G DR1 b204 coa 012978 GM10 M all C D G N b-1 FAILD TO 5tARI DuL 10 COLD uc ATHR 6 HEATR) IN51ALLED L ROOM blNTERIZED

1

| G E h! 014 793 CSD176 FM25 M 813 $ i 8 i NCRMAL $URV. IEST DE 1C IRIPPDs LCOSE h!RE hul WISRAftD CTF b!RE-PANEL R43-PC01C

j G EN! O A4 796 051576 FM25 M AGO U b i 18 DG F AILD 10 STAR 1 ON FIR $f AllEMPI UNKNOWN h!LL 00 WEEKLY START TO DETERMINE

G EN1 C15947 081476 FM22 M A00 R D u I IC DG F AILED TD ST ARI DURING 50RV IEST - RECURRING EX ACT cab 5E OF START FAILORt NQi KN0mM
G Eh! 01oo42 122576 FM25 M 830 d u u i DG IC IRIPPD APPROR 4S MIN. OF RUN TIMEi REPEL!TWE CHECKNG Chi LOGIC ON 1C DG
G EMA G160%) 123176 FM25 M A00 R u ! T MAN START OF 1A DG FAILD THI$ HA$ HAPPMD BEFORE INSPECTED L RETE 51ED SATI5F ACTORILY

G E N A 018 L 41 GS2877 FM25 M A00 u u I la DG FalLD TO CUME UP IO RAIED WOL1 IN REQD. TIME lOGK A6 SEC v5 12 $EC RETESTED bAI!SFAC
. KE1 G19:19 102S77 GM25 M A00 v u i D/G 1A ST AR TED E WA5 AI 70 RPM WHEN IT SICPPED CubLD NOT DETERMINE CAUSE OF FAILURE

e IR1 C18&CI 042977 GM40 M A00 o b N EDG F AILD TO ST ART ON LOSP IPARTIALI THE 2ND IIPE h0 LER FCR DG FAILURE JUST IHE LUSP
n lla 910179 092476 C640 M A00 U U T "C" DIEstL GEhERATLR FAILED TO START ho CAUSE CotLD 8E DETERMINED

e 211 0233C8 122078 C840 M A00 00N 18 DG FAILD TL START DURN AN INADDR1hi 5AFTY IhJEC ERIEN51WE IESTIhG REVLALD NO CauSE

_ _ - _ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX K

DIESEL-GENERATOR EVENTS (FAILURES) SORTED BY TYPE OF EVENT

1

227
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CO. DES USED IN LER UNE-LINE DESCRIPTIONS-- . - ___

s a
a

REPAIR IIME : FAILURt MODE 8 FAILURE CLA351FICATION----------- s ------------ s ----------------------
a e

eCook DESCRIPTION : C00E DESCRIP110N 8 CODE DESCRIPT!CN---- ----------- ---- ------------- 8 ---- -----------
a e

1 [u 4 HOURL 1 HOUR $
s A1-0 00E NO" START 0 - DEMAND-

4- s 3 8 - 00t NO" CON T INUE TO ALN s ! - 11ME6-* 6 8 HOUR s b - UNA A!LoBLk / NUNFA1 LURE s U - UNKNOWN0-a G #4 HOL 3 a e
G - GW AltR THAN 24 HOUR $ 4 s
u - UhMN0sN / NOT APPLICABLE : a

s s
------------------------------- ___-----------s - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

a
SUB-$f5 TEM s ---------- --------------------------------s
---------- a a METH00 0F DISCOVERY: FAILUEE MECNAN!bM a -------------------

s - ------------ a
CODE DESCRIPil0N s

e a CODE OL5CRIPTICN
----

=-75"En : CODE DESCRIPTION : ---- -----

= ---

FUEL OttA -
(USE ott v5' tM i ---- ---

: 250 tilt'sliLk" s Oo - UNxNO.N : O:88:10828ANIt"8pflArichs
L - StavFNGING AIN SIhfEM s 01 - PERSONNEL OPERATICN # - UuRIMG N ECONOS NtWlE WF - tNGINE FRAME / INItNNALS 3 02 - P(N50NNtl MAINTENANCE : I - DURsNG (E$31NGG- GOVEM*0R : 3 - PLR DNNtt TE5IING s 0 - UNKN0eNH - L AHAU)I $f$f1 M s 4 - DE$ bN ENRCR e! - SH IDUhN 5T$ kN $ * FA8 ILAlluN / CONSTRUCTICN / GUALITY CCNTRCLs

k Cf P VO AGE REGULAIOR II O!kkkkIE Fh($NJE bRIS) a

M-Ukhp be~h!!IkN MafEk!!k kCNTAMINATION !
~

UNKN0hN :
--------------------- -- -------- -8 10 - MtCHANICAL / ELEC RICAL CONTROL s------------------ ---------

a 11 - H1 / LUw AMBIENT 'EMPERATURg a
SE FUEL / WAIiA / AIR LtAKAGEs ; 2 -

TYPE OF EVENT : ,3 - BRA ION 8 NS$$ VENDOR,------------- a m4 - TC ADJUSTMENI / CALISRATICN : -----------
a e
s

Coot DESCRIPTION : * C00E DESCRIPfl0N---- ----_------ 3
; ---- -----------

8 - kECURRING C0MMON CAU$E s f 00MoukKIION NG NEERING
gABCO & w LC AC - LUMNON LAUSE :

k - RECURRING s s G = GENERAL (LECIRICh - CCMMAND F Abti$ s a h - mL514NGH0b>ET - mLCURRING CGPMAND F AUL T$ s e
s :

DG MANUFACTURER Me RATING

C 00h DE3CRIPI!ON CCDE DESCRIP110N---- ----------- ---- -----------

AL - ALCO 02 - 200-400 kuCA - CATERP!LLAR ..C- SLO-1tCL KbCB - COUPER-sESSEMER
.;5 - 2509-2e50 kh
a- 1756-1950 mmDL - OL LavAL ;

en - FAINeahn3 MORSE ;lO - scu0-3500 Km
GM - GENERAL MOTORS 40 - 4000-4418 RtNM - NOR0sENG MANulACTURING
ho - huRINING10N

l
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I

.EC.U..RR ING C.OMMON C.ab.5.E
R

. .... ......

F F D
A A I

5 I I 5
uL L M C

P 8 C t u

$bv A M A A

kY DAfk G = fkb k$ FAILbRE MODE FAILURE MECHAN 15MN .

C Mas 014se0A 021776 FM25 A A09 8 I 1 N DG 12U FAILED TO STAng - slMILAR CCCUReLER 175-233 Dip".f FLEL UIL FLTReCARBON IN CRhCSE VENT

C MI2 0144648 021876 FM25 A 809 sT1N DG 12U IRIPPED GFF-LINE - SIMILAR OCCbRe l TS-2 3 8 DIkit FLEL Ott FLIReCARBON IN CNBC5E bENI
C M12 414260C 022076 FM25 A 809 8 t 1 N DG 12d IRIPPED OFF-LINE . SIMILAR GCCUReI75-233 DIRIY FblL DIL FLTReCARBON IN CRKC)E WENI
C MI2 0142600 022376 FM25 F 804 8 i GM DG 12U Ik!PPED OFF-LINE - $1MILAR CCCbReI75-231 LPPER ROD BEaklNG F AILURE - L ACK OF LU8RI

C M12 015106 060276 FM25 F B09 8 I 1 T DG 130 IRIPPED ON Hi CRANKCASE PRE 55 - 11 MIN RUM C8HC5E AIR EDUCTOR FOUND DIRIf
C M12 va5583A 081676 FM25 G A10 8 [ 4 T DG 120 FAILED TO START DalED LEATHER hA5HER IN 80058R 5eRVGMcICR
C MI2 015)b38 081776 FM25 G A10 8 ( 4 I DG 12U FAILED TO 31 ART' DRIED LLAIHLR WASHER IN 80051R SERWUMOILR

C M12 015583C 082376 FM25 G 840 8 I4i DG 120 ikiPPED OFF-LINE DRIED LE ATHE R mA5HER IN B005tR StRVOMOTLR
C M12 016036 091976 FM25 8 812 8 04N 120 DG HAD TO BE SEcupED AND DECLARED INOPERABLE E AC5W LE AEAGE CF LUBE OIL FILIER GA$ NET

UC M12 016031 092276 FM25 0 809 8 IGi 12U DG RECWD L0m Ch FLO ALA-UN!! LNLCADEDe SECUREu LXC&W ML&SEL FO LING CF DG HI ERCHANGLR5

[j C M12 016026 120176 FM25 D AD9 8 i G T 13U DG STARTEDe NO CW F L 0s, SECURED EXC5v Mb55EL FCULING OF DG HT LACHANGER4
C3 C M12 014972 081777 FM23 0 809 8 I G I 120 DG LOW Ch FLOW ALARPe DG UMLOADED AND SECbRED EXCSD MUSSEL FOULING LF DG HI EACHANGER5

C M12 Cle9768 092C 77 FM25 0 809 8 i G N C0 CLING WIR LOW FL0k ALARM - 12U DIESEL GEN INSUF CL INJECil0h FOR 400 Mun5EL CONikGL
C M12 021386 0*0878 FN25 0 809 8 T G T 12U DG LOh Cm FL0s ALARMe DG LNLOADED AND SECURED EXChb MUSSEL FC (ING OF DG HT EXCHANGER)U

C MI2 423213 120578 FM25 D 809 8 T G T 120 DG $/D DUE 10 LOW C00LihG haler ILOh MUSSEL 5 HELLS IN THE HEAT EACHANGEN

G Fil 015966 092276 AL25 N 804 8 i D i "A" DG tXHAU5f MAN!t LLAk!NG SLACR SM0nk EAPANSION BELL Ch$ CUNNECTOR StPARATED

G Pil 016368 111776 AL25 H 804 8 I U T "B" DG EAHAUST MANaf LEAKING 8 LACK 3MCKE EXP ANSION BELL Uh5 CONNECIOR 5tPARATED
w 8v1 01T348 D31477 GM25 J Aug 8 0 4 I 82 DG UUIPuf BREAKER FAILD 10 CLO5E DIRTY COSTACTS ON 8KR CONI SullCH
d BW1 G1702. 041177 GM25 J A04 8 04 i el DG Ou1PUT BREARER F AILD 10 CLD5E--Diksi CONIACT DESIGN CHANGE REGutST FLR sE alt 0 RELAf 4
m SW1 017093 042677 GM25 J A04 8 0 4 I 81 DG UOTPUI BKR. FAILD TO CL0sE--DEstGN REQUESTED DIATV CONTACTS ON NFLD&lNO FIELDI Retag

a JF1 C19655 081777 FM4s C Als 8 0 U I DG 18 Tk!PPED DURING AITEMT IC VERIFY OPERA 81LITY MAlh AIR %ALVE FAILD 10 5HuleCALSED OtRSP
= JF1 C19062 082877 FM40 C A10 8 D b i DG 18 1 RIPPED ON ObhPD DURINw MANLAL SIARI MalN Alk START VLV FAILED IO FULLY 5HUI
e J F 1 O!9 J 59 , 09137 7 F M44 C 810 8 DDM DSL GEN 18 EVENTUALLY TRPD ON OV5PD AFTER START MAIN AIR ST ARI WALVE F AILED TO FLLLY SHUT

m JF1 010360 091677 FM40 C 810 8 0 8 N DSL GEN 1-2A kVENTLALLY TRPD ON Ob5PD AFTER STARI hAIN AIR START WALVE FAILED (O FULLY 5HLI
w 5A1 01992G 113777 AL25 0 b13 8 T4i 1C DIESEL DEVELOPED W AT ER JACEET LEAR CNACK FOLND ON 3/8" PIPE NIPPLE
W 212 G19714 111077 C840 8 812 8 0 G I "0" DIESEL GEN TRIPPED ON LOW LUSE Olt PRE 550RE CA%ITATICM OF LO PUMP - WATER IN LUBE DIL
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$A A
a 1 I 5

P 8 CEU
t / MM i L P W

W A M S0L T A A E
c N CCNTROL Filt F M fDL P ) 1 R
.N I N0. D*IE Gm $kH E>k Y

FAILORE MOD.E F.A.I .LU..R E.M E CH A N.! .$.M=_=.. . . ......

8 182 021607 052C78 FM30 F A05 C D G T DG 8 FAILED TO STARI WERT $HF1 8In LP E LWR CRANK 5 FLD-lMP MIL
C CC1 918%e8 071177 F M23 8 802 C D 4 M *11 DG GN FIRk DUE TO L.O. HIITNG HOT EXHAUST 0-KING SEAL ON $1RNR NOT GLUED PRCPERLV
C M12 015906 090176 FM25 8 812 0 i 1N CG 130 .H0iDOWN - FIRE CN EXHabST MANIFCLD LbbE L FLEL CIL ACCbM UNDER MANIF INSUIAT-
G BF1 010261 110376 GM3e G 809 C i 4 I 0 06 EER ATIC > PEED BEHAVIOR UNDER LOAD DINTY OIL IN GOVERN 0R
G BP1 0168$4A 01C477 NM30 8 A04 C 0 4 i 83 DG IRIPPD R/A AT P0bER LOh LUSk OIL TEMP LOh SEIPUINI FCR PRE-FILTER HEAIER eJACKT
G 8kl.0168:48 010477 NM30 8 A04 C 0 4 i og DG IRIPPD R/X AT P0bERe TD ShitCH N01 RESET L.b. PRESS Sw!TCH TIME DELAY INCukRECT

G Su2 013461 061176 NM39 A A02 C D D T 81 DG sl ALLED E F AILD 10 IIE INIO E-8U5 R/h AT PR 40 G AL H2O IN $ ADDLE E 4 OAY TANK
G DA1 0149$3 062276 FM2$ D 809 Ci8 8 1G-31 DG TRIPPD ON HI JACKET TEMP-DECLARED INOPR8L &ab Lou FLOh DUE TO MUD IN SIRAINER
G DR1 9204688 012778 GM10 M All C D 1 N 0-1 8/U DG FAILO TO STARI 15T $ TIME 5-L0w TEMPERAI blNIER bEATHER
G DR1 02J408A 011978 GM10 M All C D G N 0-1 F AILD 10 ST ARI DUE TO COLD WE ATHR 6 HkATRS INSTALLLD L ROOM m!NTERIZED

{j G DH2 C19748 112977 GN23 0 812 C D D i 2/3 DG 5/D DUE 10 CCUL F20 PJPP 181P 10 MIN. LGADED HATER LEAkD GRLUNDED PUMP STATCR
** 'G Pet 620e85 022878 FM3D 8 812 C D e i E-2 DIEaLL IRIPekD ON HIGH CRANKCASE PRES 5URE WATER IN Dit bAPURIZED - LEAKY OIL DRUMS

e JF1 020992 030278 FM40 C A09 C i 0 I DSL 6tN 18 FAILED TO ATTAIN RAIED SPEED CORROSION PROOLCTS CLCGGED AIR START VL65

m JF1 020996 030878 FM25 C A09 C i bi DSL GEN IC FAILED 10 START DURING IE51 CORRU510N PRODLCTS CLbGGED AIR >TAhl WLv5

m KL1 019171 092077 GM25 E 80e G D 4 i 05L GEN 1A J/O bHEN SMOKE E FIRE 085bD IN TUR3CCHG CAR 80N 8b! LOUP 00E TO 5HuR1 CURATION DPLR
W hal vi8399A 073C77 AL25 A A10 C T. 4 N 1A O!E5kt INOP-F AILLD TO RE ACH R ATE D SPEk0 DN >IkI DINDING FLEL R ACK LNKG - LACK OF LUBRICAT
e Sal 0467998 C73077 AL25 A AIG C I 4 N 18 DIESEL INOP-F AILED 10 RE ACH R AIED SPEED ON SIRT 81NDANG FLLL RACK LNKG - LACK OF Lb8RICA
= TR1 018653 080277 GM02 0 809 C I O T s1 DG OVERHEATED--kUNNING FOR APPNCA 25 MINOTE$ , SLLOGE AND SCALE IN 67C OF RActAIOR TUBL5
W eR1 018ES4 08G277 GM02 0 809 C i D T 83 DG UvkRHEAID AFIR 3C MIN. CF OPERATION 72C LF RADIAILR IU8E5 SLOCKE0 StuDGL 3 CAL
e 211 L2db46 091478 C640 8 A62 C D 4 N 1A OG CAME UP |0 SPEE D AND THEN TRIPPED - 5 TIME 5 RAG IN DIL STRAINER CAUSED LO DIL PRESS I
a 212 G17809 03067 7 C840 1 813 C i 4i UIESEL GENERATOR 2A TRIPPED FROM FULL LOAD LEAK IN AIR LINE TO M ASTER 5HUID0hN VALVt
W 212 G197su 111777 C846 1 813 C i 4 i =0= O!ESEL GENtRATOR 1 RIPPED CFF-LINE LEAK IN AIR Li>E TO MASIER SHUT 00mN bAL%t

i
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Y' D!hk G h f k N (fk !0 FAILURE MODE FAILbtE MECHANISMN

S CR3 Gdsd21 122777 FM30 G A09 R 0 0 T 38 DG FAILD 10 START--3RD OCCURANCE SMALL PIECES OF INSUL&ItbNPREVNTGOVEMbR
~

8 CR3 920270 010378 FM30 G A09 R D 8 T 30 DG FAILD TO START --41H OCCDRANCE FORLIGN MATTER IN SERB 0 8C03TR-

B.CH3 023166 111778 FM30 M A00 R U 11 EDG-8 F AILD TO F AST START ON Th0 CONS. ATTEMPIS ST ARTED SLCCE55 FULLY lulCE AFIER ANOMALT

8 N31 0188h3 082477 GM25 M Ac0 R U 1 i DIESEL GENERATOR "B" FAILED TO START NO SPECIFIC cab 5E C0dLD BE DETERMINtD
8 til 021609 '042578 FM30 F 800 R U 1 I "B" DG IRIPPED ON Hi CRNK3E PRES $ AF1ER 32 MIN RUN hu ASNORMAL PARAMETERS hERE FCUNL

8 (12 024e05 052378 FM3G F 809 R I 8 M OG B IREPPED ON H1GH CR ANKC ASE PRESS - 32 MIN RUN PART PLbG0 LAIFICE PL ATE-TD-Can5E W AC EJC
C CC1 C16445 1C2576 FM25 M 800 R u 1 T o!2 DG 3/D DUE TO OG DEhT F AN STCPPED-8 LOWN Fb5E CALSE FCR BLCuN FUbE NOT DETERMINED

C CC1 017213 111876 FM2$ M A00 R U 1 1 812 DG 5/D DUE TO 115 VENT F AN NOT STAR 11NG #LChN FUSE--REPLACED CONTROLLER C0ll #7n3

hj C CCA 011822 051577 FM23 M A09 R 18i e12 DG F AN F AILD TO ST ART kHEN GEN RECE!WD $1GhAL DIST CN FAN MAIN SMR CON [Acis
C CC1 023380- 121878 FM25 M 800 R D 1 i ell DG aHUTD0mN DLE TO ROOM VENiel AN F AILD TO STRT FAh F AILbRE--RESET OVERLOADS
C CC 2 01745 7 031777 FM25 M A00 R U 1 T 812 DG VENT F AN F AILD TO ST ART ON SI AS SIGNAL OWERLDAD$ TRIPPD ON FANI RE5ET OVERLOADi

C FC1 GliL628 040677 GM2S C Ac9 R I 4 T DG-1 FAILD 10 51RT WTHN 10 SECe5TRTO OK ON PRI AIR DiPOSITS F00ND ON SECCNDARY AIR M0 fur 5
C FC1 C11t62A 041477 GM25 C Av9 R T4 I DG-2 FAILD TO $1 ART IN 10 SEC 4 TRIO UK ON PRIMARY DEP01115 IN $ECONDARY AIR MOTGal
C FCA 021692 061978 GM25 K A10.R D 1 1 DG-1 F AILED TO RE ACH R ATED TERM VLTG ON STARTUP BLCbN Fb5E IN GEN FIEED CIRCUIT

C FC1 C21799 071278 GM25 K.810 R 0 8 i DG-1 FIELD WEhi To Man ERITATION - UNIT SHuTDonM 3 EACITER 308COPPONENI FAILbRiSIColNCloal

C FC1 022249 C8C978 GM2S K 810 R 0 0 T DG-1 FIELD hENT To MAa EacIT A11CN - bM11 3HUTD0hN REFER nULIAGE ZENER DIODE QUIPUT DRIFIED
C SL1 617434 011877 GM30 E 894 R I G 1 18 DG R AN F OR SS MIN THEN TRIPPED Ch LOCMCUT TURBOCHARGER 5 HAFT AND OIL $E AL DAMAGED

C SL1 01713SA 011977 GM30 A A09 R T & T THi 1A DIESEL GENERATOR FAILED TO $1 ART plRTY FLEL RACR LIMMAGE-RACK SIUCK OPEh

C SLA 01713SB 011977 GM30 A AQW R I 1 T THE la DG F AILED TO $1 ART AGAIN - L ATER SAME DAY DIRif FbEL RACM LINNAGE-RACK $10CK UPIN

'C SLA 019111- 092677 GM30 E 804 R T G T 1A DG SHuTOOWN nHEN SMOKE IS$tED FROM IbRBDCHARGER F AILED TLR80 CHARGER ONIT
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H I NO. DATE Gw n&H Eak V FAILURE MCOE FAILURE MECHANISM
G 8P1 014417 C32476 CA02 D 809 R i 8i DG TRIPPD UN Hi COOLING WATER TEMP bAIER PUMP SUCI SCRLEN PLUGG0

G SP1 b}Sb94 051676 C402 0 809 R T G H DG IRIPPD ON Hi COOLN b4TER TEMP PUMP SHAFI SCGRED INLET SCREEN P ARTI ALLY PLb6GED
G 8P1 012448 080576 CA02 M A03 R O b i OG FAILD TO ST ART blIHIN 15 SEC NCI REIEiTED GPERAIOR 601 AWARE OF SIGNIF OF START IIM
G 8P1 C13449 080176 CA02 D A00 R 0 8 N OG FAILD TO START hlIHIN 15 SECOND5 DURIN hEENLY P05518iE HATER JACMET HEAIER FAILORE
G 8PI u15444 081276 CA02 C Alu R i e I WEEKLt TEST FAILD TO START STARiiNG 8ATTERT CABLE FAILO LUO5E CCNNEC

G 8 P1 0160 72 090276 CA02 A A00 K ubi FAILD TO MEET 15 SEC START TIME OLRING WEEKLF TEST POSSIBLE FULL SYSTEM FAILURE
G 8P1 0163G4 102876 CA02 G A00 R b U I DG FAILD TO STARI h! THIN 15 SEC P055I8LE fuel GOVERNOR CONTROL P R 0g;L E M

b$ G $P1 01646C 11C476 CA02 G A00 R u u i SIART TIME 2.2 SEC SLOhER THAN REQUIRED P05518LL FUEL GOVERNOR PR08LkM

G 8P1 U16tS7 111870 CA02 C A10 R 0 4 i FAILO TU START IN AUTC TESTS STARTER M010R PROBLEM SRCKEN SPRING IN 8ENDIX MECHANISM
G 8P1 016S97 12G276 CA02 G AGO R Ubi F AILD 10 MEET 12 SEC ST Ati TIME ObRING AUTO TEST fuel GObgBNOR REPLACEO ON 12/19176

G SP1 c16913 122C76 CA02 G Ad4 R u b T ST ART TIME ERCEEDED CRITERI A SY 4 SEC GobERNCR LUBE EFuEL SV5 UNDER INVEST! GIN
G SP1 U16912 122776 CA02 A A04 R U b i START IIME GT. CRITERIA 15 W5 12 IUEL G0b. Lb8E DIL SUPPLY MCDIFID 1/10/ 77
G BPI 016411 122876 CA02 C A10 R 04M DEFECilvE STARiiR ORIVEs DG F AILE D IO STARi BROKEN SPRING DELCO PARI 81945487
G 8P1 =1o91G 01C377 CA02 G A00 R u u i F AILO 10 ST ART IN AUTO TEST cab 5E UNkh0mN LUBE CIL REIENT10N IN GOV.f
G 891 020298 032477 CA02 G A00 P U u i EDG STARilNG IIME EXCEEDED 12 SEC. 8Y .8 SEC. GO%ERNOR LUBE Sf3 MODIFIED ON 1/10/77

G 8PA cielt2 051877 C402 0 AOC A T4 i H2O JALMET HEATER FAILbRE--EDG TESIEDI 010 hat MEk i IIME CalIERIAIEACEEDED BY 12 StCCNDS
G 8P1 018103 0$2677 CA02 A ADO R U U T STARI I!ME 16.5 3ECe 5H00LD BE Li 13.9 SEC FUEL CONTROL VALVE MUDIFIE0
G 8P1 014>41 102077 CA02 C A00 R u u i START !!ME 21.8 SEC WS. 13.9 5EC CHECK 0 %0LTAGE DRCP DN START CA8tti
G 8P1 c19993 112477 CA02 A AGO R U 1 T START TIME 33 SEC3 TESTED 5AT u! THIN ONE HDUR FUEL CHECMED UK PREM GRADE OF FLEL b5c0
G 8P1 020)73 020278 CA02 M A00 R U U I 5 FART TIME 28.h SECS W5 13.9 SEC5 CALSE LNEN0bN
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c N CONTROL- FAIL F K i0CP sI N

. N I NU. . 0 416 ' G W & k Ht 5k Y FAILURE MODE FAILURE MECHAN 15M

i DAi Ci*~535~ Oliii5 [Eid 5 dii R ibibMALLFIREONERHAb5k~haklib[b0F DG AG21 OIL LEAK FRbb~iRb55CbiER~[AIEP

G DA1 014337 031776 FM2$ H 812 R I O i SMALL FIRE.NEAR EXHAUST MAN-TUR80CHRGR FLANGE 1021 LEAnf.FLahGE GA5kET
G DR1 021516 051178 GM10 A Alu R D G T TEMP. DG F AILD 10 ST ART-8LCd Fb5E5 IN CONI LUGIC bHORTED DIODE ACROS$ FUEL PRIMING PLMP
G Ou2 017397 032277 GM25 C A10 R D I i bNil 2/3 F AILED TO 5f ART AIR $1ARI MOTOR PINION GEAR JAMMED

.G DR2 01u2b3 063077 GM25 G A00 R 0 1 I 2/3 DG IRIPPD ON OWER5 PEED OURING 2 ATTEMPi$ P05bl8LE CUT-OF-ADJU5T GOVENA CGMPEN)AllN,

G DR2 018494 071777 GM25 G Abu R 01 i O 2/3 0/G TRIPPD ON ObER$ PEED--0CCURO ALSC 6/30/77 PR08 ABL E CUT-0F ADJL$I GGVkNOR COMPENSTIN
G DR2 019723' 120277 GM25 C A13 R I 1 i UN11 2 OG AIR RECIEVR LCW PRESS TERMINATO START LOCSE wlRE AT TERMINAL 2545

Po -G DR2 020&42 010378 GM2$ C A13 R T e 1 UN11 2 DG FAILD TO $lARI hEEKLY SLRV TEST- LOOSE MIRE AI IERMINAL 2SAS
w
Jh G OR2 022262 082478 GM25 C A10 R U 4 T 2/3 UNIT 005- LNII 2 FAILD TO Slaki GN 1$I AffEMP PINICN GEAR NUI ENGAGED ON AIR )TARI Mid

G DR2 022:59 092278 GM23 C A00 R U 8 1 UNIT 2/3 FAILO 10 STARII AIR STR1 MIR$ ENGAGED AIR-$ TANT SYS h!LL 8k M00lFIED

-6 DR2 G23337 121678 GM25 C AUD R D4 T 2/3 OG AIR ST ARI MOTORS DISENGAGED AFIEk FEW $ECh. IDL RELAT CLEANEDIT02 AND AIR VAttE t
G DR3 414439 03D376 GM23 G A13 R T4 i DG Cout0 N0f BE LOADED FRCM CONIROL ROCM GUkNR CONIRCL blRt VISRATED FREE IROM LUG

- G Dm3 016187 100976 GM25 G A13 R ( 4 i Lubb UF C UN T R OL ROOM SPEED CONTROL LOOSE WIRE LN GOVNR CGNIROL CIRChil

|G.DR3 01045S 11CS76 GM25 G 810 R T e T L0$1 SPEED CONTROL FPOM CONTROL ROOM FAILO 0%ERTRAVL LIMIT SWITCH ON COWMR
,

| G OM) G19722 112277 GM23 G A10 R D8i 3 DG STARID/LLADED-0WERLOAD AL ARM-0G TRIPPD 840 CAPACITOR IN SPEED SEN53NG Chi.I

| G ON 3 019 72 7 1129 7 7 GM 23 G 810 R D e N 3 OG TRIPPD 30 MIN AFTER ST ART AND LOADING adORit0 CAPIC110R ON $ PEED $tN$lhG 80APD

G LN1 G1Sv47 081476 FM23 M AWG R 0 b I IC DG F AILE0 TO ST ART DURING $URV IE$i - RECURRING ERACT CAL)s CF START FAILURE NOT MMUnN
G E N1 016u65 091176 FM25 G A10 R D 1 I 14 DG FAILED 10 51 ART - $URV TEST - OCCLRRED PMEW Lob UIL LEVEL IN GCVERNCR
G EN1 016842 122576 FM23 M 800 R D U T OG 1C IkiPPD APPROR 45 MIN. OF Ruh flMEl REPEllibt CHECKNG CUT LOGIC CN IC DG
G k N1 016543 123176 FM25 M AGO R U 1 I MAN START OF 14 DG FAILD IHl$ HA$ HAPPNO esFORE INSPtCTED C RETE >TkD Sail 5FACTLRILf

.
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l N I NL. DATE GW EH k a R f FAILURt MOCE FAILLRE MECHANISM
G EN1 C hC3 Ch58)h FM55 [ khu~ R u [ i DURING suRW it$ilNGe 05 [8 GEN 1N8 CARD BRNG F AILED BE ARING OtERHEAitb~5~5$5CI CAUSE LNKN0hN

~~

G EN4 022751A 102878 FM25 G A10 R D6 I "C" DIESL FAILD 10 REACH 250 RPM IN 1 SEC. $ TICKING GLnNR 800$iR servo
G LNJ 0227318 103178 FM2$ G A10 R i 8N "C" DIEst FAILD TO REACH 25CRPM IN 7 $kC. FAOLiv ELECTR0hlC $ PEED Su1TCH SIGNAL
G FP1 016496 111776 GM25 I A10 R P 8 i "B" EDG FalLED 10 alART DURING SURVEILLANCE TE$i GEN TACH RELAY DID NOT CPERAlke'Okf CNDIR
G Fel 916600 121876 GM23 8 A10 R D 1 T DuRING itSTING "A" EDG F AILED 10 51 ART LOh LU8L C1L PRESS - RELIEF WLW LEAkAGt
G FP1 C16971 011977 GM2S 8 A10 R D 1 i DURING $0kwe EDG TRIPPED CN EMERGENCf 5TARI L0h Lb8E CIL PRES $e JLCCND ATIMPT $UCCEFL
G FP1 017725 042077 GM25 1 A10 R D8i DURING N00 TINE SURV TE5Te EDG F AILED TU $ TART TACHOMETER RLlaf FAILED

{j G V(1 U19740 050676 FM39 F A09 R i 4N "B" DIESEL GENERATOR IRIPPED ON HI CNNKSE PRES $ LLCGGED CRNK$E EJ $UP ORIFICE CR kJ BODY
' 'A G VV1 Cl$323 062377. FM30 F 813 R i 4 T."8" OG IRIPPED ON HIGH CRANKCASE PRESSLRE %18RIN CAL &LD NO5E CLMP DN AIR EJECl FAIL

G Vf1 020194 121977 FM30 F 81J R I4 i "B" DG IRIPPLD ON HIGH CRANkCA$E PRES 5URE ENG WIB CAU$ED AIR EJECT H056 10 LOO $1N
m sv1 014903 052076 GM25 C Au9 R T4N DG 01 F AILD TO ST ART 3 TIMES DG 82 ST ARTED OK HATER ACCUMbLATILN IN AIR siART $f3 fema
w 8v1 G17696 042977 GN25 C A09 R i 4.N DG el FA!LD To $ TART RLPEillivE MathTLRE IN STAkilNG AIR
e SW1 017827 050977 GM25 J A04 R D4 T 82 DG UuTPUT 8KR. FAILD TO CLC$E--REPETIT!bE SIICKING RELAY!M3R2) IN MANGAL $i4RT CKI.
m SW1 01dC68 060377 GM25 J A04 N O 1i 84 DG OUTPOI enk. FAILD TO CLO5E ON FIR 5T ATTEMPT CLO5ED CN NtRT AITEMPis 5IICKV NFLDA kELA
e SW1 41d528 071777 GM25 K A10 R T e I 82 DG bl ART ED Aho CLOSED ONTO SU5 0LTPUT VOLib =0. LOO 5E C0hNLCilCNb IN Aui0 FIELD FLA$H Chi5

e 8v1 020*37 011178 GM25 J A04 R D4 i 82 DG OuTPUI skR. FAILD TD CLO$L IN EXERCISE MODk NO CAu$t CGbLD BE DETERMANED
m Bul 022137 072678 GM25 K Ato R D1N 82 CG FAILD TO FLASH DLRING $1 AND LOSP EVENT STICKT FILLD FL ASH CUl0UI RELAY 3Aui0 LKT.
m 8V1 0223958 090578 GM25 J A00 R D1i s1 OG UuTPUT 8KR. FAILD TO CLC$E8 82 DG 005 8KR CLOSED MANDALLTel HOUR RUN AT FULL LD

m 8W1 0223948 091278 GM25 J A00 R D 1 i el DG OUTPUT SKA. FAILD TO CLCSE U$1NG CONT. ShTCH CLOSED LATER NEGAllNG IRUuBLE$ HOOTING 1

m DC2 C22C26 072878 h030 G 810 R I4 T 82 A8 DG OVER$ PED WHL bNLOADG PREW1005 CCCURRENCL7 BORN LINKAGE CAP SCREm 8ROKE IN GUVENOR

|
.

|

|
|
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,

r

u JF1 G22374 082778 FM25 G A10 R D 6 N 2C OG woutD NUT RESPOND 10 AUTO OR MAN SPEED CHG SLCtN FUSL5 FOR MCP AND M01
j
| t JF1 022373 C9CS78 FM40 G A10 R 00M 1-2A DG WOULO NOT RESPOND To auto vLIG CR 5PD CHG5 BLChN FUSES FOR MOPeCAUSED ST FAIL 010GE5

m Pil u17146 020977 GM25 J A10 R 08 I 3D EDG OUTPUT 8 BEAKER h0ULD NOT CLC5E DURING ik51 DIRT IN LhR BRNG OF ObRCRT RELAf TNG Disc
m Pf1 021445 0$1778 GM25 J AIG R 0 0 I 40 EDG OUTPUT 8 BEARER =00LO NOT CLD5L DLRING 1L51 HEST 662 A143H01 L AICH-CHKNG hk OEFCCIIWL
= RU2 014523 030176 FM25 A 807 R I 8 I "8" EMLR DIESEL 010 NOT REACH RATED CAPAC11Y # 12 LYL INJ PLUNGER L 84RREL GALLED

W RU2 619354 091377 FM25 4 B0 7 R i 8 T "A" DIE 5EL GEN F AILED 10 ASSUME FULL LOAD SEVERAL FLEL INJ RUDs uERE STICklNG

b$ h Sul 02131G 032878 OL10 A A10 R i 1 i NO 1 OIE3CL GLMERATOR FAILED TO START FULL LNkG 8INDING - BLARING 5 IN LhKG URY

a 5bl 014669 041676 GM2S F A01 R DGi 81 OIESEL GENkRATOR DAN?GbD Oh 5fARI 817 CYL FLOODED - CAU5ED BROKEN INTERNAL 4

m lu3 011391 02C377 GM23 A A12 R i u T OG "B" FAILED TO START PR08A8LE-Alt th FUkt SUPPLY LINES

e lu3 018147 033177 GM25 A A12 R i 4 T DG "B" 01U NOT REACH $ PEED C %Ll4 h!IHIN SPEC TIME AIR IN FLEL LINL-CRACKS IN SUCil0N TU8thG
e Zal C2J2*S 010378 C840 K 810 R i D T 18 DG UUTPUT WOLI AGE PEGGED HIGH-COULD h0i LOWER PC BOARD FAILURE IN THE WOLIAGE REGULATOR

e 112 017e08 042777 C840 G 810 R 0 1 i GOVERN 04 SPEED CON 1ROL F AILED ON 28 01ESEL GcN GOV SPD CCNT GEAR JAMMED AGN5T H1 SPD $10

h 212 G20258 01C678 C840 K 810 R I 8 T 2A DG OUTPUT VOLTAGE INCRE ASED AND COULO N01 L0bER 80RNED CCNTACI IN THE WOLTAGE REGLLATOR
W 212 020260 010978 C840 G B10 R 01 I 28 OG P0wtR CUTPUT OWLD - COULD NOT LOWER MANUALLY GOW SYNCH INO GR JAMMED ON H1 >PO STOP

|

.

%
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4 CR3 018165 072677 FM301 A06 5 01 I "38" OG FAILD TC STARI Dik3EL TRIPS MERE NOT RESET REVISED PROCEDLRES TO RESET IRIPS
8 C H 3 019 302 092877 FM3e 8 A10 a 0 8 T 38 DG F AILD 10 ST ART DUE To START PERMIS$1WE LC$i D START PERM. QUE TO Lok Lb8E DIL PRE 5)uR
8 081 G19816 122977 GM25 G A14 5 0 G N OuRIN LOSP OG 1-1 51 ARID AND TRIPPD CN GVERSPEED IMPRCPER SElIINGb CF NI SPEED AND OnkR5Pu

a 041 023007 103178 GM25 M 811 5 0 4 T 1-2 OG $/D out 10 ROOM TEMP RC5E 10 110 DEG. CUISIDE AIR DAMPER WUULO NOT OPEN

8 Rh1 022613 100478 GM25 A 801 b D 1 N "A" OG 5/D DUE 10 SPRAY OF FUEL OILI "B" DG OCS FUEL LEAK-EXC5tLV L0osENED STNR PKG GLNO

8 Til 014298 022176 FM30 J A06 5 0 1 i =18" OG obiPUT 8AEAMER FAILED TO CLOSE PROCED ERROR-IMP GOW SETIING-FAEQ T00 LGW

8 ill 020295 011278 FM30 8 A14 hi4 i EDG 18 FAILED To START CN SIMULATED AbiC E5 IEST GIL PRE 55 LIM SW PRESS SETTING DRIFTkD

$$ C CC1 915587 072976 FM2S 0 A02 3 0 4 N 812 DG F AILD TO START AUiG F AILD ALSO FROM C0h1 RM JACKET CCCLING H2O 575 AIR 800ND NCT vf MIDF

'd C CC1 01$$84 08G776 FM25 J A02 i D G I 11 DG FAILD TO SENSE "Ai VOLTAGE"CONO.-CUIPut OKE. MILL NOT CLOSE--CCL0 SOLDER CONN TO ERA
C CCI 018487 071377 FM25 0 802 5 01 i 811 OG TRIPPD ON LCh J ACKET CCULNI PRESS WHEN 51 Ab SIGNAL REMOVEDIOP SWITCH ISD ATEDL

C CC2 021991 080178 FM25 0 810 5 D 4 I 821 OG TRIPPD ON HI JACKET CocLNI TEMP SERV H2O SLPPLT WALW FAILD TO OPF"

C FCI J14:39 040776 GM25 M A06 5 0 1 I START ON SECONDRf AIR REQUD 10 6 5kC5.b5.1CnEC3. PdCCEDuRE mA5 INADEQUATE
C M12 011020 011077 FM25 F BL A 3 0 G i DG 13U SHLTDOWN DUL TO HIGH VI8kATION 5 KID MobMT IN RESUNANCE WITH ENG FtE0ukN

C MI2 018923 081077 FM25 G A01 4 D 1 N DG 120 FAILED TC RESTART ON DEMAND G0gtRNOR STILL IN "N0 FUEL" FROM PtEb &#D

C M12 0192$$ 092477 FM25 I 814 5 I 8 T 12U DG APPEARED TO TRIP DN GEN OVERCbRRENT MICR0 ib CUT OF ADJ ON DG Ot3PD IRIP MECH

C M12 019929 11097 7 FM25 K AD1 5 0 1 T OG 130 IRIPPE0 kHitE PARALLELING hiiH 4160V 805 IMPROPER %0LTAGE SkTTING Palud TO PARAlt
|

C Mf1 G22715 092578 GM25 A A06 5 D 1 i DG-18 COULO NOT 82 LOADED DURING TEST AFTER MAINT AIR WAS NOT PURGE 0 FRGM FUEL LINES
C SLA c16e81 110276 GM30 M A01 > 0 4 T 1 A DG F AILED TO START PERSONNEL ERROR - INCCRRECT VALVE LINEUP

C SL1 011441 030177 GM30 1 A01 3 0 1 T 1A DIESEL GENERATOR F AILED TO START EOPER FAIL D 10 dESET OVER5 PEED TRIP

G BP1 018742 080577 C A02 J A04 5 0 G T TESTED EDs JITH 24-28 BRR R ACKD 00Ts AUID TRANSFR AND MAN TRANSFR FAILD TO CL0aE LuiPUT SKR

I

i
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l
1
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COMMAND FAUL13

F F 0
A A 1

51 1 gIP C 0
L / MM i L P V

V A M $0LY A A t
k N CONTRCL Fall FK Y 0CP&IR
N I Nu. DATE GW $tHEa k Y F AILURE MODE FAILbWE MECHANISM

-G BR2 L20612- 021378 NM30 K Ab1 3 0 1 N FOLLOWIhG SCkAM ON yNIT 1 381 DG LO RELAr h0ULDNei RE5tiLOSS 05~[5C55Iiich'R[L AY NOT RE5k1

G Col 016712 111076 CB40 J A03 & D 8 T EG-1 OblFbi SKR F AILD TO CLCSE--8LCtN FUSE 59BELaf L15CCNNEC10 ChLY CNE h!RE Oh 11#8/76
G Dal 017736 051077 FM25 J A10 5 0 8 T 1G-21 DG DUTPUT SKR F AILD TO CLOSE Aum CONTACTS OF STN08v 1RAN5FURMER OPEN

G Dal 017963 031277 FM25 G 806 5 0 * i 1G-31 OG h00LD hai REACH FULL LOA 0 LNG OhLT 2500 Kt SPEED aE11thG ADJU51Mhf NOT REstI
G DR2 416443 102976 GM25 I A14 s T 0 T bNii 2 OG fallo TO START Th!CE MALFLNC1 3/0 4GLEND SULEN010 PLLNGER Gui CF ADJb5IMENI
G Uk1 016654 121876 GM25 A 802 5 D D T bh!T 2 DG F AILD 10 C ARRY REQD LCAD 3 20GLM b Ma* H2O IN FLEL'SUPPLt FRGM FLUSHING OPtRAsuN
G 082 019732 111677 GM23 a A00 5 0 1 i AUID-3 TART SIGNAL SENT 10 UN!1 Z#3 DURIN CORE SPRY RESET ST A6T F AILURE REL Af C O!ESEL iTARIO
G DR2 921648 030778 GM25 C AQO 5 0 8 T OPERATR SHOOK AIR START SOLENCIO LUh!T 2/3 STARTED P01518LE h!RE DAMAGk0 ObE TO FREQ thbPtC
G DR2 02J8SS 030878 GM25 G A14 4 0 8 T EhGINE CVERSHOT AT ICIO RPM WHILE 05 3ET AT IC20 H! OvtR5HCut BY Obi-OF-ADJU55 GOVNR COMP

G EN1 014 795 0$0176 FM2S M B13 s T 8 i NORMAL 50RV. IEST CG 10 TRIPP03 LOOSE h1RE hui V18 RATED OFF w!RE-PahEL R43-PG01C
G EN1 013557 062676 FM25 8 802 5 0 8 I DG IC INIPPO DUE TO Lb8E OIL SkIICH hui C AL18 RATED PtRaLNNEL 010 NOT CAL 18 RATE se!ICHpg

hj G EN1 013568 080576 FM25 K A06 5 0 1 T DG la TRIPPED 00E TO LOSS OF EXC11 AT10N DRNG SINCH DEFECitti PROCEDURE - P AR ALLED abi 0F stM
G tN1 020C13 111977 FM23 K 8C2 4 04 T 18 DG OUTPUT 60LTAGE 100 HIGH - 18 OG SHUIDOWN AMPkOPER A0Jb51 MEN 1 0F AUTO RkG 5tTPOING

G FP1 v23101 12GS78 GM25 G A02 5 D 4 I "Aa0GTRIPPD WHEN 8tlNG PARALLED MI5ADJub1 MENT LF G0% E h0R '

G P82 018886 082677 FM30 D A01 b o 1 i El DG FAILED 10 START DbE TO Hi JET CLG WTR TEMP CPER RESET TRIPPED PMPeBei hai DIESEL'IRP

G P S 2 018 e n 7 082677 FM30 1 A06 h D 4 T E 4 DG TRIPPED ON ObER5 PEED CV5PD IRIP SET SELLb DESIGN valuE

G P82 014414 101877 FM30 D A02101 N k3 DG TRIPPED FCLL0mlNG MANUAL ST ARI 3 WALVE510 LCD PRESS im LEF T SHUT

W HN1 014102 020376 GM25 A A02 5 0 1 i EDG-2s TRIPPED ON CbERSPEED WHILE STAMIING CAL 18 TOCL LEF T IN FUEL R ACK-R ACK HLD ben{
W IP3 C10286 102176 AL18 L 810 5 0 8 f UNABLE 10 CONTROL SPEED OF NQ 31 OG UN11tPARA RELAT OPER INTAMIT-DEFkCIW CONN

w JF1 922235 081278 FM40 J A10 h D 8 N UUTPUT 8KR FOR DG 18 F AILED TO CLOSE AUTOMATICALLY OPER MECH FOR Aut sWTCH3 00I or ALIGNMI
e JF1 v22987 100378 FM25 J A02 5 01 T IG OG OuiPUT SAKR FAILED TD CLD5E ON ST ART JUMPER FLR UNI 11/uMIT2 SEPAReINCPCTLY PCs

e nEl G2JL95 122177 GM25 G 802 5 0 4 i OtG 18 h00LD NOT PICK UP MORE THAN 1500 MW LO AD sf MCHR0 P010R limit $bCHS ADJb5tED IMPACP

W Pit 648t17 062977 GM25 I A14 3 I 4 i 3D DIEaEL GENERATOR FAILED TO START - LOGIC FAltbR SPEED SEh5tNG AS$Y SLIPOINI DRIFTID
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RECbRRING COMMAND FALL 15
.. ....................

F F D
A 4 I

51 1 5
uLL M C

P 8 CEO
L / M M iL P W

b A M h 0E Y aaL
t N CONIROL

FAIL
F K Y 0C P S1 R

.I. .."2:.. 23.!. 2.5. 1 1." i e ! I tt!!2:1."22! !!!!251."!("'"55"
"

8 A.41 019178 102377 GM25 C A14 I i 8 T 81 DG f AILD 10 5f ARisDR EFT OF TD REL AY SEIPOINI AL50 DIODE CR-2 50bHD SHORTED
C FC1 014590 042776 GP2S C A02 i 0 a U DG-2 PRIMARf AIR START MTR FAILED TO DI5 ENGAGE IMPRPR SE1NG FOR MAG PK0P DN ShlCHG IACH
C FCI D15722 081576 GM25 C A14 I O e U DG 2 PRIMARY AIR SIARI MIR FAILED 80 DISENGAGE SETNG FCR MAG PkUP ON ShTCHG TACH DAIFILO

G Dkd 021082 063078 GM25 D 814 i D G T 2/3 DG COOLING H2O PUMP TRIP CN HI AMP 53 REPLACED LVERLOAD IRIP SET CLOSE TO RUNNING AMPS
Lg G sN1 C14644 061377 FM25 0 814 ID4 i 1C DG 1RIPPD RESTARIED Sail 5F ACT La J ACRET CLN) LOh COGLh1 PRESS SuliCH TO 8E CALI8 SATED

G EN A 0 A6646 061877 FM25 D 814 ID4 i 1C DG 1RIPPD ON LO C00LNI J ACMET PRE 550RE P05518LE IhCORRECT PRESSURE SETPGANIb
G E N1 01804 T 062577 FM25 D 814 i D4N 1C OG TRIPP0 UN LO COCLNT J AckT PRESS OPERT PRESSURE hAS ABOVE IRIP SEIPOINI
e IP3 015733 083076 AL16 G 802 I D 1 i EDG 31 SEGAN CTCLING 8EihEEN 56 AhD 63 CPS G0b 01L DRAIN btb NOT SHiji GTI HILV
a IP3 016C35 092476 Alle G 802 i D 4 i EDG 31 OUTPUT FREO INC TG 62 H2eCCOLD NCT CONI ELL AIR IN Got CIL LINES FROM PREV 1005 R& PAIR
W L12 021544 051778 C640 K 814 I I 8 T 2A LG OUTPUT WOLTAGE CVCLED - C00LD NOT CONTRCL DR IF T Of VLTGE REGULAIOR STABILITY CIRCbI
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CODE 5 USED=== ___-LEbChE-LINE OkSCRIPfl0N5IN
_ _ _ _ ___=-

a s

a a

RLPAIR TIME : FaltukE MCDE s FAILUNE CLA$51 FICA 110N
s -- = - ------------------------------- --

.8 a

s :
CODE DES C RI Pi!ON : LODE DESCRIPilLN : CODE DESCRIPi!ON
---- ----------- 8 - -- ------- ---- -----------

: e

1-0 u 1 Houan : A - 00E5 NOT START : D - DEMAND
: B- DUE5 huf C0hilNUE TO RLh a I - 11ME4 - 1 "L 4 HOUWp U - UNAVAILABLE / NUNFAILLAE : u - ONanowM8-4 0 6 HUUpa

D-6 0 24 H0bp3 : :
G - GRE4ftR IHAN 24 HOUR $ s s

, U - WhnhuuN # NOT APPLICA8LE *
I 8 :

----------------------_____ --_ --------s :-------------- __ _ ===-'

a

Sue-$fsTEM s----------------------------- ----------------s
: e METHCD OF DISCOVERY-- -------

FAILURE MECHAh15M a -------------------
| ------------ -

i *CODt ' DESCRIPi!OM
---- - - - - - - - - - - - : a CODE DESCRIPTICN

,

FUEL Olt ST 'EM : C00E DESCRIPi!cN 8 ---- -----------
i A -

l a- dE DIL 3 'E M 8 ---- ----------- :
C- ARTING S 't M s M - DUR NG MalklEhAhCE

OLR. NG M NMAL UPERAfl0N5O- OLlhG ST En : CC - bhKh0bN N -

L - iCAvthGlhG AIR SYSTEM 3 01 - PtR50hhtL CPERat!Ch a R - DLR MG R CQNDS REVIEm
F - EhGrnt FRAME / InlERNAts s 02 - PtR5cNhtL MAINithAhCs : I - OuRING I s:InG
6 - G0viph0R a 3 - PERhChhEL TE5IING : b - bhKN0eN

8H - EAHAU41 SISTgn s 4 - DESIGN LRROR
SHUT 0uhN >T5sEM : 5 - FebklCAs!QN / CUN'.C.dclich # CUALlif CCNIRCLs1 -

J- ObiPbi 8REAKEk : 06 - PROGk OkAL 0 CNEPANCf a

K - EACITER # VOLTAGL RiGutAION OF - DEFcC IVt Fu lhJLCIORISI :
na L - GENERAIOP 06 - (URPL Ich # 0310h
Js M- LIHER / UMKN0tN : 09 - F NEIGH MATER AL chTAM! HAT bh :

--------------------=_ - - s 10 - M CHAh! CAL / LtC RICAL CON !RCL s------------------ -

(g-
3 11 - H # LOW ANSI NI EMPERAIURh 8

/ FUEL / hAIER / AIR LEAKAGE
13 - (LSE12 - visR ATIch a N$$$ (ENDOR

a

TYPE OF EvkNT a

14 - OUI CF ADJUSTMENT / Call 8 RAT 10N 3 ---- -
-------------

: a

a a

DESCRIPllCNCODE DESCRIPTION CUDE---- -----------: :
---- -----------

a :
o - RECURRING COMMLN CAU$E : a 8 - BABCOCK L mitC0A

! k~kkS|Nkt kIEkIR|IhIhkCukN!hs # -:
s - COMMAND F AULTS ' s a m - hE311hGHoust
T - nECuRRING CCMMAND FAutis a :

DG MANUFACTURtR ku RATING

DE CCDE DESCRIPI!ON
--.S C R I P i ! ONCODE ---- -----------------------

AL - ALCO 02 - 200-4C0 MW
CalERP!LLAR 10 - 5 1000 kWCA -

1 -19$g nuC5 - C00 PEN-8E55kMER 18 -

DL - Ot LAVAL 25 - 2 ~2eS4 Rw
FM- F AIR BANK 5 MOR E 30 - 3CLO-1500 Ku
GM - GENEMAL hulGR 40 - 4000-4410 nu
NM - MORD$tRG MANU ACTURING
WO - t0RIMINGION
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1

.D E.M.A N.O. .

F F 0
A A , t

51 1 h
ULL R L

P e C ED
L /MM IL P W

y A M $0EFA AE
E N CCNIROL FAIL FK i 0CPh IR
N I ML. DAIE GW 3EH E5Rf FAILbRE MODE FAILURE MECHANISM

C CC2 021991 08C174 FM25 0 Sie 5 0 4 i 821 OG IRIPPO ON Hi JACKET COCLNT TEMP SERV H2O SUP*LY VALv FAILO [0 CPEN
C FC1 0145S9 04C776 GM25 M A06 5 0 1 T STARI ON SECONORY AIR RE000 10 6 3EC5.95. 105EC3. PROCE00ME has INADEcuaTE
C FC1 014590 042776 GM25 C A02 i 0 8 U OG-2 PRIM ARF AIR START MIR FAILE0 10 015 ENGAGE IMPRPR SETNG FCu MAG PKbP UN Sh(CHG IACH

C FC1 G15722 081576 GM25 C A14 i 0 8 U OG-2 PRIMARY AIR STAR 1 MTR FAILED IU CISENGAGE 4EING FOR M AG PkbP DN SeTCHG I ACH CRIFILO

C FC1 G21692 061978 GM25 K A10 R 0 1 T DG-1 FAILE0 TO REACH RATED TERM VLIG UN SIARIbP 8LCsN FU5s IN GEN F ELO CIRCd!T
C FCI 021799 071278 GM25 K 810 R 0 8 T OG-1 FIELO WENT TO MA A Ea!TATION - UNII SHUID0mN 3 EACITER SL8 COMPONENT F AILURES(COINCIOil

C FC1 022249 080978 GM2S K 810 R 08 T DG-1 FIELO WENT TO MAX EXCITAi!ON - UNIT SHUTOCtM REFER VOLTAGE 2ENER DIODE OUTPUT ORIFlio

$2 C M12 016036 091976 FM25 8 812 8 0 4 N 12u OG HAD IO BE SECURED AND DECLAREO INCPERASLE ERC5% LEAKAGE CF LLBE O!L FILis# GA5KET
LA C M12 016755 121876 FM25 F 806 0 G T bG 13U 83 UPPER PISION CON 200 BRNG CAP 5HEARED CAPSCREMb F AILED . PROS DuE TO ORY ST ARIS

C MI2 017020 011077 FM23 F 813 3 0 G T OG 13U $ HUT 00sN 00E TO HIGH W18AAi!UN SMID M0bMI IN RESONANCE d!TH (NG FREowth

C M12 G18923 081C 77 FM23 G A015 01 N OG 12U F AILED to REST ART CN DEMAND GO%ERNLR STILL IN "NO F BEL" FROM PRiv sto

C M12 619929 110977 FM25 K A01 5 0 1 i OG 130 TRIPPED hMILE PARALLELING hi1H 4160W 805 IMPROPER bOLIAGE SETilNG PRIOR 10 PARALL

C Mil 422715 092578 GM25 A AG6 & D 1 T DG-18 COULO NOT BE LOADEO obr 1NG TESI AFIER M AINI AIR WA5 hCT PURGE 0 FROM Futt LINES
INCURRECT VALVE LINEbPC SL1 016a81 110276 GM30 M A01 4 0 4 | 1A DG FAILED 10 START FER5CNNEL ERROR -

C SL1 017441 03C177 CM301 A015 01 i la DIE 5LL GENER ATOR F AILEO 10 51 ARI OPha FAILE0 10 RESE1 CVER$ PEED TRIP

10 Fb5E CP N 015EhABLING FitLO CIRCUllG BF 3 C19133 091977 GM3e K Alt 0 1 T 30 OG IRIPPO DN UWERSPEED ICOVERNLR IMOPERABLE E

G 8P1 016S87 111876 CA02 C A10 R 04 T FAILO TO STARI IN Auio TESTS STAR 1ER M010d PRCdLEM SRCKEN sFRING IN SEN0la MECHANISM
G 8P1 016911 122876 CA02 C A10 R 0 4 M DEFECI!WE STANTER ORIVEe DG FAILE0 TO START SRCREN SPRING CELCO PART c1945487

'

G 8P1 L18742 080577 Ca02 J Ao4 5 0 G T TE31ED EDG u!TH 2A-28 8mA RACK 0 0b18 Abio TRANSFN AND MAN IRANSFR F AILO 10 CLOSE OLIPUT Bna
G BN1 016e544 010477 NM3G 8 A04 C04i 83 OG IRIPPD R/R AT POWER LOW LU8E O!L TEMP Loh SETPCINI FOR PRE-FILIER HEA1(R eJACRI

!
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D.EMAND. . .

FF
A A

5 I I

P 8 C 0

f "l!:Iv & M

E N CUNTROL FAIL F K V 0C P %I RN I NU. DA1E GW $t HEsaT FAILURE MODE FAILbEE MECHANISM
& BR1 4168S48 010477 NM30 8 A04 CD4 i 04 OG IRIPPD Ata AT PonEn 10 Se1TCH NOT RESET L.C. PRE 55 Sh!ICH I!Mt DELar INCORRECT
G Sul 019 391 101177 NM30 G 805 0 6 I 82 DG UNABLE 10 MAINialk LOAD CrCLING SEcus 5HbaiED LE ADS 10 GutERNCRI INCORRECI ASMB
G SR1 011948 121077 NM30 J 8DC 0 D T 5Mont COMING FROM 320 RELAY AhD 8608 RELAT FLAM1hG BLPLACED AND CALL 8Rait0 RELAga
G Sd2 014136 010976 NM30 J A10 04N 81 DG $1ARTED Sui Ob! Phi 8KR F AILD TO CLO5E TO E-1 enCRIN LbG blaE Obf TO STRESS
G BR2 015461 0611T6 MM30 A A02 C D D i el DG 5tALLED E FalLD TO IIE INIO E-Bus R/K Al PR to GAL H2C IN SADCLE E 4 04f IANR
G BR2 020012 021378 NM30 K A01 5 D 1 N FOLLCe!NG SCRAM DN ONIT 1 881 DG LO RELAY bCbLON'T RL5EIILC55 0F EACllATION RELAT NOT RE5di
G Col C16712 111076 C840 J A03 $ 0 8 I EG-1 OuiPUT SKR F AIL D TO CL OSE--8L0bN FbiE $9ptL Ar DISCCNNECID ONLT ONE tiet ON 11/8/76

Sd G Dal 015993 100776 FM23 F AGS D D T 1G21 BROKEN L0eER WERT ORIVE CcuPLNG Hus HuS MADE CF kRCNG MATERIAL
6 DA1 010452 110476 FM2' A 804 0 0 I OG 1G-215tD OuE TO FIRE -FUEL LahE FRACTURE INADEQb41E CE54GN
G Dal GIFISb OSIC77 FM25 J A10 4 06 I 1G-21 DG Du! Phi Snp FAILO TO CL0sE AUX CONIACT5 of SINOST TRANSFORMER OPEN

G Dal 917963 051277 FM25 G BJ6 5 01 i 1G-31 DG houLO hai RE ACH FULL LOA 01hG CHLT 2SGC Rh SPEED 5t111NG ADJb5fMNT NOT RESET
G Dal 021171 040578 FM25 F A06 DGM SEARING k! PED ON 4/13177 MOT 00E 10 MI5 ALIGNMENT LuSE O!L FILTER ORAIN WALVE mA5 GPsN
G Ddi 0204C88 012778 GM10 M All C D 1 N h=1 stu OG F AILD 10 ST ART 15T S TIML5-lcm TEMPER A1 m1NTER mtATHER
G DR1 0204C8A 012978 GM1b M All C 0 G N 0-1 F AILO 10 ST ART DUE 10 COLD WE ATHE 6 HEATR5 IN51ALLEO g ROCM alNIERIZED
G Dal 020aS2 030478 GM10 C A10 0 G T 0-1 stu FAILO TC 51ARI R/A IN HOT 5/U M00E SYNCHR0 51 ART SmilCH FAILO

G OR1 021$16 051178 GM10 A A10 R D G i TEMP. DG F AILO TO ST ART-8 LOW FU5ES IN CONI LOGIC SHCRIED DIUCE ACROSS Fu(L PRIMING PUMP
G OR2 C166S4 121876 GM25 A 802 5 0 0 T bNil 2 DG F AILD TO C ARRY RE00 LC40 ;2LbCKm MAR H2O 1N FLkL SUPPL's FRLM FLb) MING CPERATCN
G Dn2 017397 032277 GP2S C A10 R 0 1 i LN11 2/3 FAILED TO START h1R STARY PLTUR PINION GEAR JAMMEp

G DR2 018483 063077 GM25 G A00 R 01 I 2/3 DG TRIPPD ON 0%ERSPEED DURING 2 ATTEMPTS P05518LE Out-OF-ADJUST COWENR CUMPEM5Ai!N

G DR2 018494 071277 GM23 G A00 R D 1 i u 2/3 D/G TRIPPD ON 0%ERSPEED--CCCLFD AL50 61)(/77 PR08A8LE Chi-OF A0Ju1I GovtNCR COMPENSTIN
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L / MM IL P VW A M S0EV & A E
i N CCMIACL FAIL F K V OCP 5 IR
N I NO. DATE Gw &EH E5R F FAILbaE MODE FAILLaE MECHANISM

G EN! 020C13 111977 FM25 K 802 5 0 4 i 18 OG OUTPUT v0LTAGE TOC HIGH - 18 DG 5HUTD0hN IMPRCPER ADJUbiMENT CF AUTO REG SETPOINI
G EN2 0227514 102878 FM23 G A10 R 0 8 1 "C" OttSL FAILD TO alACH 25GRPM IN 7 SkC. SIICMING GOWNR SC051R SERVO

G F P1 016 496 111776 Gn251 AAC R D 8 i 88. EDG F AILED TO START DURING SURWEILL ANCE TEST GEN TACH RELAT DID 50T CPERATEe ED F ChtTR
G FP1 OletCO 121*76 GM25 8 A10 a 0 1 T DURING TESTING =A= EDG F AILED TO ST ART Los LUBE CIL PRL55 - RELIEF WLt LEARAGE
G FP1 016971 011977 GM23 8 A10 R O 1 T DURING 5 Lave EDG TRIPPED 04 EMERGENCY START LOh Lb8E CIL PakS5. SECCND ATTMPT SUCC5FL
G FP1 017725 042077 GM25 I A10 R D 8 i OURING RCUTINE SUEV TEST. EDG FAILED 10 START lACMCMETEa RELAT FAIL DE

G F P A 02 3101 120*78 GM2 G A02 5 0 4 i "A=LGTRIPPO mHEN SE!NG PARALLED MI5ADJuSIMENI CF G VEMaRO

G OC1 014447 030376 GM25 K A10 0 8 i OG 2 ST ARTED SUI DID NOT DEW SbFF VLIG 10 LOAD hE5tM5E FFC0 aELAY FLD 10 ENAG2 FLO FLeaH

Sf G Oct U23119 113078 GM25 K A10 0 8 T SIDG STARTED Sui GEN FAILO TO EACilk--ALTD AC1.IES LNuSED lanGLI MECM LINKAGk IN RELAY SINLN
00 G P82 018886 C82677 FM30 0 A013 01 I El OG FAILED TD ST ARI OUE TO HI JKI CLG WTR TEMP LPER RESEI TRIPPED PMPeBut NOT DIL5EL TRP

G P82 018887 082677 FM30 I A06 5 0 4 I E4 DG IRIPPED ON OVERSPEED OV5PD talP SET BEL 0s DESIGN WALLE

G P82 619414- 101877 8M30 0 A02 & D 1 M E3 OG IRIPPE0 FOLL0h1NG MANUAL ST ARI 3 % ALVEb TD L0s PRE 55 sh LEFI SHLI
G P82 020685 022878 FM30 8 eas % y e i E-2 DIESEL TRIPPE0 ON HIGH CRANKCASE PRE 55uRE 41En IN CIL v&PonI2tD - LE ARY DIL DebM5
G P82 013549A 122178 FM30 G A10 D 1 i E3 DG 4T ARI TIME 13 5EC. W5. REQUIRED 14 SEC. E3 DG GOVERNCR REPLACED ON 12/28#7e

G P11 022128 080278 AL2S K 80 1 0 8 i 8 DG SECAME IN0PERA8LE AFIER CNE HCOR ELN CPERATCp CALSED DIODE FAILUst5 IN WLI GEG

G QC1 014120 011276 GM25 C A10 0 8 I bNil 1 DG F AILED TO ST ART kHEN MODE se IN ST ART MD Ala SI Aa! SCL VLW DIRTY-NOT OPEN FULLYr

! G OC A 018112 042577 GM23 K A10 0 G i WHILE TESTING THE OGe THk FIELD FAILE0 TO FLASH CAPACIICa Aca055 WLTG SLP aELAY DEFEclint
G QC1 019994 112877 GM25 K A10 04M 1/2 DG h00LD NOT START SLCCE55FLYeFIELD SER DEFECl FAILE0 OILDE IN FLD SkR IMILE CIRCURI
h 8v1 017883 022477 GM25 L 805 04 I OG CUTPUT BREAKER TRIPPED 8 INTERNAL LG55 0F FIELO talP NOT DISCONNECTED DURING ACCEPT. TEST

W Owl 017348 031477 GM25 J A04 8 D 4 i 82 DG OUTPUT BREAKER FAILO TO CLOSE DiaTT C0hlACT5 ON Sna CCNT SA!1CH
i

!
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P 8 CEO
L / MM i LP WW A M 50EY A A E

E N CONTROL FAIL FK {U CP5lRN I NG. DATE GW > EHE5R Y FAILURE MODE FAILURE MECHANISM
w 8W1 b17621 041177 GM25 J Aug 804 i el CG ObiPUT BRLanER FAILD 10 CLO5E--DIRTT CONIACI DESIGN CHANGE REGLE51 FOR SE ALED REL Af 5

m Sul 017L93 042677 GM25 J A04 8 0 4 I 81 CG ObiPUI 84R. FAILD TO CLOSE--DESIGN REQUESTED DIRTY CONTACT 5 ON NFLDAIND FIELD) RELAY
w 8W1 017827 G"0977 GM25 J A04 R D4 I 82 DG OUTPUI OKR. FAILD 10 CLOSE--REPETITitE 5I1CRING RELAT(M5RZI IN MANUAL STARI CRI.
t 8bl 018G48 060377 GM25 J A04 R 0 1 I 82 OG Ob1PUT BKR. FAILD TO CLCSE ON FIRST ATTEMPI CLCSED ON NExi ATTEMPTS hTICRT NFLDA RELA
w 8W1 020437 011178 GM25 J A04 R D4 T 82 DG DUTPUT SKR. FAILD TO CLO5E IN EXERCISE MODE NJ CAUSE C00LD BE DETERMINED
w Sul 021647 060178 GM25 8 802 0 1 i 42 DG tb8E OIL LEAR AT ENGINE CCNTROL PANEL GALGE GAbGE was CALI8RalED CN 5/213 LOOSE CONN.
W SW1 022137 072878 GM23 K AIG A D 1 N 82 DG FAILD TO FLASH DbRING 51 AND LOSP EVENI STICKt FitLD FLA5H CJIOUT RELaf 3 Ab(0 Cni.
m SW1 b223938 090578 GM25 J AUO R D 1 I 81 DG OUTPUT 8Kk. FAILD TO CLO5Es 82 OG 005 ana CLD5ED MANUALL Te l HOUR RUN AT FOLL LOn3

j$ e 8W10223948 092278 GM20 J A00 R D 1 i 81 DG OUTPUT 8Km. FAILD 10 CLOSE 451NG CONT. SkiCH CLbaED LATER NtGATING TROU8tEaH00 TING
w OC1 61664T 120976 h030 K A10 D 1 i C-D DG TRIPPD ON ObER$ PEED--BL0uN FU5k CN INVERTER F AILD 41LICONE RECTIF1ER IN OG INvfdiER
a HN1 014162 020376 GM2) A A02 5 0 1 T EDG-28 TRIPPED ON OVER5 PEED WHILE ST ARilNG CALIS TOCL LEFI IN FUEL RACR-RACK HLD UPN
a IP3 013733 083076 Alls G 002 i 0 1 T EDG 31 SEGAN CICLING BETmEEN 36 AND 63 CPS 60b OIL CPAIN btv NOT SMUT 'IGHILY
N IP3 G16G3S '0924T6 AL18 G 802 i 0 4 i kDG 31 OUTPUT FREO INC TO 62 N2eCCULD NCI CONI ELE AIR IN GCt Cit LINE5 FROM PREWICOS REPAIR
h IP3 016286 102176 AL18 L 810 5 0 8 I bHABLE TO CONTRCL $ PEED OF NO 31 DG bMIT/ PAR A REL AT GPER INTRMIT-DEFEC V CONNT

w JF1 Gl?GSS 081777 FM40 C A10 8 0 b i DG 18 IRIPPED DbRING ATTEMI IO WEPIFY OPER ASILITT MAIN AIR tALWE FAILO to SHUteCAb5ED OvasP
w JF3 019062 082877 FM40 C A10 8 0 U T DG 181 RIPPED ON OW5PO Obd!NG MANLAL STARI MAIN AIR STARI WLt FAILED IO FULLY Shui
e JFI 019329 091377 FM40 C 810 8 0 0 N 05L GEN 18 EVENIDALLY IRPD CN DVsPD AFTER START MAIN AIR sT ARI v4L%E F AILEO TO EblLy $Hh)

m JF1 01936G 091677 FM40 C 810 8 0 8 N DSL GEN 3-2A [VENTUALLY TRPO ON Uh5PO AFTER START MalN AIR ATARI DALWE FAILED TO FULLY 5HUI
h JF1 619368 10(277 FM40 G All D 8 T 05L GEN 1-24 FAILED TO STARI DURING TEST 5 PEED Sb!TCH F A! LED - 12CV v5130% RAllNG
b JF1 021185 032378 FM40 C A02 D D N D4L GEN 18 FAILE0 TO COME bP TO 5 PEED PER ikCH SP MAIN AIR START WLt PU5 DER A55Y MISSING
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V A M 50L V A A E
E N CON 1ROL Fall F M V DCP 1 R

5 E H L >) R Y FAILURE MODE FAILURE MECHANISMh i ML. DAIE GW

m JF1 022231 081278 FM40 J A10 5 0 8 N OUTPui SkR FOR DG 18 FAILED TO CLOSE AUTOM ATICALLV OPtR MECN FOR Aux 5miCH5 OUT OF ALIGNMt
a JF1 G25374 082776 FM25 G A10 R D 8 N.2C DG m00LD NOI RESPOND TO AUTO OR MAN SPEED CHG SLCmh Fb5En FOR MOP AND MQT

u JF1 C22373 090578 FM4D G Alb R D8M 1-2A DG hDULD NOT RESPOND TO ALTO WLIG CR SPD CNGS SLCmN FU5ES FOR MGPeC AU5ED BY F AIL D100:5
m JF1 022630 091778 FM40 G A10 D4 1 18 DG FdEQ CGULD NOT BE INCR A80VE 58.5 H2 CPLNG 8EI DC MTR AND GOV POS POT sA5 LOO 5

= JF1 C22981 100378 FM25 J A02 5 0 1 T 3C DG OuTPui 8Rnt FAILED TO CLOSE ON SIART JuPPER FOR ONIT1/hMIT2 SEPARsINCRCTLY POS

m KLA 0191F1 092C77 GM25 E 806 C D 4 i DSL GEN 1A 5/D mHEN SMOKE C FIRE C85WD IN IUR 8CCHG C AR8ON BLILDbP DUE TO 5HORI CUR ATION OPER
e Kel 02uo95 122177 GM25 G 802 5 0 4 i DIG 18 h00LD NOT FICK UP MORE THAN 1500 Rh LOAD blNCHR0 PCTOR LIMIT $wCH3 ADJU5IED IMPROP

d PR2 C1573) 691C76 FM)G F 802 D 4 T 01 DG IRIPPED ON HIGH CRANMCASE PRESSURE HOSE CLAMP 5 CN PIPE NOT CONN AFIER MAINI

m Pil 017146 C20977 GM25 J A10 R D 8 T 30 EDG OUTPui BREAnER.WOULD NGT CLOSE DbRING TEST DIRT IN LhR BRNG CF ObRCRT RELAY IMG DISC{g
C3 m Pf1 02144) 0$1778 GM23 J A10 R D D T 4D EDG OUIPUT 8pEAMER bCbtD NOT CLOSE DURING TEST WEST 662A143HD1 LATCH-CHKNG Sa DEFECitwt

b 501 022100 071878 DL1D A A06 D 1 i NO 1 DIESEL GENERATOR FAILED 10 51AR1 FUEL RACE SINDING-INCCRP PROC 10 ERtRClaE.

W $d1 G14669 041676 GM25 F A01 R D G T 81 DIESEL GENERATOR DAMAGED ON START s17 Cf L FLOODED - C AUSED 8ROKEN INTtRNALs

k Val 017316 030177 GM02 C A10 04 T 81 EDG FalLD TO START DbE TO FAILD STARTER McTOR ARMAILRE SHAFI ORCREN--REPLACED e $ PARE

m Z11 022S15 C96278 C840 C A10 D 4 T 18 DIESEL GtNER ATOR F AILED TD ST ART STARIING AIR DIST Ob5HING RuTATED IMPRGP

e 211 C22646 091478 C840 8 A92 C D 4 N la DG CAME UP 10 SPEED AND THEN TRIPPED - S TIMES RAG IN OIL STRAINER CAUSED LO C1L PRESS I
e 212 017808 042777 C840 G 810 N D 1 T GOVERNOR $ PEED CONTROL FAILED ON 28 DIESEL Gth GuW $PD CONI GEAR JAMMED AGNST H1 SPD 510

m 21e 0177A4 111C77 C840 8 812 8 D G T "0" DIESEL GEN TRIPPED ON LOW LUSE DIL PRESSURE CAW 11ATICN OF LO PUMP - WATER IN LU t DIL8

a 212 G20260 010978 C840 G 810 R D 1 T 28 04 PontR ObiPUT ObLD - C00LD NCT LohER MANUALLY GOW SYNCH IND GR JAMMED ON HI SPD STOP
,

i
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L N CONIROL Fall FK f UCP 5 1R
N i NU. DATE GN 5 ENE5k 7 FAILORL M3DE FAILbtE MECHANISM

8 AR1 G19378 102377 GM25 C A14 Tf8 T el DG FalLD TO STARTsDRIFT OF TD RELAY SETPOINT AL50 DIODE CR-1 FOLMD SHORTED
8 AR1 921063 032078 GM25 E 800 i G I DG #2 UN FIRE DOE TO LUBE OIL GETitN6 INTO Exhaust IUR80CHGR BRhG FAILEDeCAUSNG 4EAL FAIL REU

8 CR3 018231 060277 FM30 A A13 i 4 i "A" DG F AILD TO START ON MONTHLT TEST LOOSE INJECTOR HOLD-DCWN NUI$
8 D81 020273 010978 GM25 F A09 I4i DG 1-1 TRIPPD UN HI CRANKCASE PRESSURE DIRif CRANKCASE WENI CIL COLLECTOR
8 Ill 020295 C11278 FM30 8 A14 $ i 4 T EDG 18 FAILEO TO START ON SIMULA7LD AbiC ES IESI DIL PRL55 LIM 5 press $ETTING DRIFTED-

8 Til 020997 031878 FM3D 8 A10 i 8 T EDG F AILED TO ST ARI DEFECT 1bt DIL PRE 559af LIMIT 5mITCH
8 (12 Gg1605 052378 FM30 F B09 R T 8 M DG 8 IRIPPED ON HIGH CR ANKC ASE PRESS - 32 MIN RbN PART PLUGO ORIFICt Platt-TO-CRK5E WAC EJC

no 8 T12 023430 122878 FM3G A A09 T 8 T OF-2-18 DIO NOT START PAki! ALLY 'LCGGED FLEL 01L FILIER.

NS C CC1 017622 0 1377 FM2: M A09 A I8 T 812 DG F AN F A!LD TC SI ART WHEN GEN RECEIVD $1GNAL DIRT ON FAN MAIN BRM CONIAC15
C CC1 019992 1010 77 FM25 K A13 i8i 812 DG FAILD TO REACH VOLTAGE W18HIN 10 SEC. 2 LOC 3E F05E HLOR$ IN EACIIAIION CIRCUIT
C CC2 016722 121576 FM25 C A09 T4 T 821 DG FAILD 10 START FRCM CONTROL ROOM E LOCALLY CLCGGED AIR SIRT DI$fA18UTOR PILOT bAlbt5
C CC2 017986 060177 FM25 0 A12 T D T 821 DG F AILD 10 MEET ST ART TIME LRITERI A 5LRVICE HATER INLLI WALtE LEAKING EXC&5bt
C CC2 020226 011C78 FM2S J 81G T 1 1 e21 DG TRIPPED AFTR 29 MIN. DLE TO GkN F AULT LOS$ OF FIktD E REVERSE POWEe RELAFs
C FC1 015614 081576 GM25 G 810 I 8 N SMCkE COMING FRGM DG-2 GOVEhJR M01CR ENCLOSURE ARMATURE HAD OPEN blNDING
C FC1017te28 040677 GM25 C A09 R [ 4 I DG-1 F AILD TO STRT WTHN 10 SEC,$TRTD OK ON PRt AIR DEP051(5 F0bMD ON SECONDART AIR MOTOR 5

C FCI 017662A 041477 GM25 C A09 R I4 i DG-2 FAILD TO START IN 10 SEC STRTO GK ON PRIMARY DEPostis IN 1ECONDARF AIR MOTOR 5
C M12 414200A 021776 FM23 A AQ9 8 T 1 N DG 12U FAILED TO START - SIMILAR CCCbR,LER 475-238 Likiy FULL DIL FLIReCAR8ON IN CRnC3E VEhr
C M12 0142608 021876 FM25 A 809 8 i 1 h DG 12U TRIPPED OFF-LihE - SIMilaa CCCUR,873-238 DIRif FUEL DIL FLTR, CAR 8ON IN CRkC3E VENT
C M12 014260C 022076 FM25 A 809 8 T 1 N DG 12U TRIPPED OFF LINE - SIMILAR OCCupet75-138 DIkiy FbEL DIL FLTR, CAR 8ON IN CRRCSE vlNI

C M42 0142600 022376 FM23 F 804 8 T G N DG 12U IRIPPED OFF-LINE - $1MILAR CCCUR,875-231 0PPER ROD BEARING FAILURE - LACK OF LUSR1
.
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h i NO. DATE Gh 54H E4R Y FAILURE PODE FAILLRE MELHANISM

C M12 01>106 060276 FM25 F 809 8 i a T OG 130 IRIPPED ON HE CR ANKC ASE PRESS = 11 MIN abN CamCSE AIR EDUCICI F0bMD DIRIT
C M12 bl5983A 081676 FM23 G A10 8 T 4 1 DG 120 FAILE0 TO START ORIED LEATHER WASHER IM SLOSTR SERWOM0lbR

C M12 0155838 081776.FM25 G A10 8 I 4 i OG 120 FAILE0 To START ORIED LEATHER WASHER IN 800iTA SERWOMOTOR

C M12 015583C 082376 FM25 G 810 8 I 4 i DG 12U TRIPPED CFF-LINE ORIED LEATHER WA$HER IN 800$fR SERWOMOTOR

C Mt2 015906 090176 FM25 8 812 C i 1 N DG 13U SHOT 00mN - FIRE Ok E1HAU51 MANIFCLO Ld8E C FbEL CIL ACCUM UNDER MANIF lh5&LAI

C Mt2 C16031 092276 FM25 0 809 8 i G T 120 DG RECVO LOh Ch FLO AL A-UNII tht0ADE0e SECbRED EXC56 MLSSEL FCbLING CF DG HT EACHANGERS
C M12 016626 120176 FM25 0 A09 8 i G I 13U OG ST ARTE0e h0 CW F L 0he SECURLD EXC5W MUSSEL FOLLING OF DG HT EXCHANGLR$

{g C M12 G189 72 081777 FM25.0 809 8 T G T 12U DG LOW CW Flow ALARPe OG ONLOADED Aho SEcbREO ERC5V Mb55EL FCbL1hG CF OG HI EXCHANGtR5
PJ C MIL 0189768 092077 FM25 0 809 8 i G N C0 CLING WTR LOW FLOW ALARM - 12b O!ESEL GEN IN5bF CL INJECIION FOR A00 MU55EL CONTRCL

C M12 019255 092477 FM251 814 5I8 T 12U OG APPEARED TO [ RIP ch GEh OWERCURRENT MICR0 Sh CUT OF ADJ Oh OG OW5PD IRIP MECH

C nie G21386 05C878 FM25 0 809 8 i G T 120 OG Law Ch FLom ALARPe OG kNLOADEO Aho SECbRED EXC3W Mu15EL FCUL1hG CF OG HI ERCHANGEkb
C MI2 022131 08C378 FM25 A 897 T e T DG 13U 5HbT00mN Cut 10 LE AKING INJECIOR CRACM Ih INJ POMP DISCH WALWE CAGE

C M12 023213 120578 FM25 0 809 8 i G 1 120 DG StD DUE TO Low CDCLthG WATER FLOW MU55EL SHELLS th THE HEAI EXCHANGER

C Mf1'020F33 021878 GM25 G A09 Tbi DG-1A F AILio TO RESP 0hD DURING TEST RON FOR TRAING L1RTY C0hTACI CN SPEED CONIROL PC 80ARD
C SL1 017134 011877 GM30 E 834 R i G T 18 DG R AN FOR 55 MIN THEN TRIPPED Oh LOCK 001 IURSCCHARGER SHAFI AND CIL SE AL D AMAbEO

C ALI 0171354 011977 GM30 A A09 R I 1 i THE 14 01E5EL GENERAIOR FAILED TO START DIRTY FUEL RACn LIhpAGE-RACK SlOCK OPEN

C 3L1 G171358 011977 GM30 A A09 R T 1 T THE la 06 FAILED TU sikAT AGAIN - LATER SAME Dat DIRTT FbEL RACE L1hKAGE-RACK SIUCK CPEN

C SL1019311 092677 GM30 E 804 R T G T 1A OG $HbiD0th kHEM SMOKE E550E0 FRCM TbR80 CHARGER F AILED ILR80 CHARGEA LMIT
G SL1 022532 090578 GM30 J Ato T8 T "Aa DG ObiPui 8REAkER ututo NOT CLOSE REMOTELY DIRTY C0hTACTS ON IT5 OPERAI10N RELAf

G 8F1 014102 011476 GM30 G A12 e 1 i F AILO TO RESPOND TO ELEC. GOWhR SIGhAL5 DG 80 OIL DRath0 FROP HYORACLIC ACTUATOR
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G 8F1 010261 11C376 GM30 G 809 L T4 1 0 DG ERRAllC SPEED 8EHatICR UNDER LOAD DIRif CIL IN GLVERNOR
G 8P1 01441F 032476 CA02 0 809 R I 8 i DG 1RIPPD ON HI C0 CLING WATER TEMP HATER PbMP SLCT SCREEN PLUGGD

G 8P1 014894 G51676 CA02 0 809 R i G N DG 1RIPPD ON HI COULN WATER TEMP PLMP 5 HAFT SCORLD INLET SCREEN PAR 11 ALLY PLb6Gs0
G BP1 01>444 081276 CAC2 C Alb R T6 i bEEkty IEST FAILD 10 START ST ARl!NG 8AITERf CABLE F AILD LOOSE CONNEC

G 8P1 J18102 051877 CA02 0 A00 R T4 i H2O JACKET HEAIER FAILLRE--EDG IE51EDI DID NOT MEE i IIME CR!iERIA8ERCEEDED BY 12 SECOND5
G aP1 02JS80 020978 CA02 0 812 T4 T DG 1RIPPD ON HI WATER TEMP AFIR 25 MIN OF OP5 AIR LEAKAGE ON PUMP COOLING WATER SHAti
G BR1 020008 12L977 NM30 C A09 I O T 83 DG START IIME IC.2 SEC V5 19 CAR 8ON 80lLOUP 04 AIR WALWE 510Cn SHUT
C BR1 022434 091178 NM30 A 807 i 4i 81 DG CYLINDER el NOT FIRING ==HLA%f LOADING fit FAUL1T FLEL PUMP REPLACED

b$ G SR2 QL9614 031476 MM30 1 812 I 0 I AT 968 P0hER 82 D4 STARTED 10 CYCLE IN LOCAL-MANbt FUELOIL 5HIfi WALWE LEAkN GASKET RENEWED
G eR2 010399 111176 NM30 C A08 i Di DG FAILD OPER IEST-12.2 ON 82 AIR RECIE)ER CHECN v4LVE RU$tED 5Hui
G BR2 016823 122976 NM30 G B10 i 8i 82 DG FAILD OPER A51L11Y TEST --LOS$ GF SPEt0 CONT. CLLICH ADJV5 fE0 AND STATOR WOL1MIR REPLAC
G C 01 0165 eD 110776 C840 K 80s T D T DG-2 LGST ELECT GOVERN 0R CONTROL AND bCLTAGE POI. TRANSFRMA FUSE CONTACTS 0A101210
6 Col 023G44 091278 CB40 F A09 i G I 82 DG 1RIPPD APPROR 1 MIN AFTA REACH RATED SPEED M41M SE ARING F AILD DUE IO LQw LuSE OIL
G OA1 G14334 022776 FM25 8 812 R I D I SMALL FIRE ON ERHAL5i MANIFCLD OF DG 1G21 GIL LEAN FROM FPONT CCVER PLATE
G 0A1 014337. 031776 FM25 H 812 R T D T SMALL FIRE NEAR ERHAUST MAN-TURBOCHRGR FLANGE AG21 LE ANY FlakGE GASKEI
G UA1 014933 062276 FM25 0 809 C i 8 T 1G-31 D; idIPPD ON Hi JACFET IEMP-DECLARED INOPR8L EJb Lou FLOh DLE 10 MUD IN bfRAINER
G DR1 021317 050778 GM1G 8 A10 I D N ILMOR&RY DG F AILD TO START DUE TO LCh Lb8E DIL PR5 L.D. PUMP CCUPLING DAMAGED
G DR2 016168 093076 GM21 K 809 I D T 2/3 DG DbiPUT ERRATIC AFIR CONTRO PL ACED IN "510P" 5HORID SELENIUM RECTIFIER DDE TO DIRT
G DR2 C16443 102976 GM25 i A14 5 T D I bNii 2 DG F AILD TO ST ART Tm!CE MALFUNCI 5/D SCLEND 20LEN010 PLbMGER 001 0F ADJu$iPENT
G DRi 619651 103i77 GM25 E 806 T G T LNil 2/3 LNLOADED TRIPPD ON LCW H2C PRE 55 RE5f AR1 luR80-CHARGR CLUCTHESHAFI BEARING

_ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ - _ _ -
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G DR2 019723 12C277 GM25 C A13 R T & T bh!I 2 DG AIR RECIEbR Lok PRES $ IERMINAID $1A4I LOC $E MIRE AT Itan!NAL 2SAS
G DR2 020242 010378 GM25 C A13 R T8 i UNIT 2 DG FAILD TO $iARI MEEKLY $LRV TEST LOOSE MIRE AI IERMINAL 2SAS
G DR3 G14439 030376 GMZS G A13 R I 4 i 06 COULD h0i SE LOADED FROM QNIRCL ROOM GOWNR CONTPOL h!RE W18R ATED FREE FROM tbG

G DR3 010015 092176 GM25 8 809 I4 i DIESEL 3 REC 1EWD H1 TEMP ALARM PART! ALLY CLOGGD $1RAINR IN L.D. CIRC PMP
G DM3 0161e7 100973 GM25 G A13 R T4 i LOS$ OF CONiMOL ROOM $ PEED CONTROL LOOSE h1RE ON G0bhR CONTROL CIRCull

G DR3 0164S5 116576 CM25 G 810 R i 8i LO$i $ PEED CONTROL FROM C0hiROL RCOM FAILD OVERTRAVL LIMIT $ WITCH ON 60VNR
G EN1 G14 795 050176 FM2S M 813 $ i 8 T NORMAL $uRV. TEST DG IC TRIPPD; LCO$E blRE hui vioRAIEC OFF W1RE-PANEL R43-PD01C

G EN! 020214 112577 FM25 G A08 i 8 t la DG F AILD To $TARis510CK GOVNR 800$iR SERV 0 MOTOR AIR P1110N WAS CORR 0DEDpg

j[ 4 EN2 0227518 133178 FM25 G A19 R I 6 N "C" DIESL FAILD 10 REACH 2SGRPM th 7 $EC. FAbLIT ELECIR0hlt 3 PEED $ witch $1GNAL
G FP1 020S16 021578 GM25 J 810 I1 I "A" EDG IRIPPED DQRING $URWEILLANCE IEsi 8LChh Fu$t IN $TNCH Cui FOR uu1PCI BRER
G Mut 016186 101076 Gn23 C A09 I D I sal DG FAILiD TO START GN 82 $1ARiihG $YSTEM s2 START STS AIR CONI COMP F00LLD w RuSI

G PS2 022462 083078 FM30 G A10 i 1 i E-3 DG al ART I!ME DID NOT MEEi T$ REou!REMENT LEAKY Chk VLV IN AIR 800$iER RELAY HYD 3V
G Pil 015966 092276 AL2' H B04 8 T D I "A" QG t1HAU$T MAN 1F LEAKING BLACE $MORE LAPAN51Lh BELLQu5 CONhECTON $tPARATED

G P11 016 368 111776 AL2D H B04 8 i 0 T "B" DG kKHAU$1 MANIF LEAK!NG BLACK $MOKE ERPAN310h BELL 0h5 CONNECTOR SEPARAft0

G OC1 0191C0 082477 GP25 L A13 T4i UN11 1 DG $ TARTED AND RANeBUT NO blIGe5YNCHeFREO FREQ GEN IACH $El $CREd1 W18RAIED LC0hE

G WT1 014740 050e76 FM30 F A09 R T4 N "B" DIESEL GENERATLR TRIPPED ON HI CRNK$E PRE $$ CLCGGED CRNNSE EJ $UP ORIFICE 06 EJ 8ODY

G Vf1 015739 082576 FM30 A B13 i 1 I "8" DG 00$ TO TIGHTEN FUEL HEADER FililNGS ENGlhE b!SRAIICh LOO $tNLD MECHAN! CAL CONN

G WT1 018323 062377 FM30 F 813 R T4i "B" DG IRIPPED ON HIGH CRANKCASE PRE $$bRE bl8Rik CALaED NO3E CLMP DN AIR EJECT FAIL

G Vf! 019858 072677 FM30 C A09 T4 I "A" DIE $EL GENERATCR FAILED TC $iaRT AIR $TARI $0L bALDES 80LND CL50 SY DEBRIS

4 vf1 020194 121977 FM3d F 813 R T4i "8" DG IRIPPED ON HIGH CRANKCASE PRES $bpE ENG b!8 CAU$ED AIR EJECT H0$E TO LOOSEN
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G Vf1 G20464 011478 FM30 D 809 T4 i DIE 5EL GENERAIOR "A" IRIPPED CN Hi JAMET CLhG TEMP 3-WAY WLW 8LOCDED 10 SfPA55 CLh! ARND HA )
W 8V1 014903 052076 GM25 C A09 R I 4 N DG c1 F AILD TO ST ART 3 TIME 5 DG s2 STARIED OK bATER ACCLMULAlloh IN AIR START Sf5IEM5
m ett 017696 042977 GM25 C A09 R 1 4 N DG el FAILD 10 START REPhitTIVE MUI5ibRE th 5 TARTING AIR j

Id 8W1 018828 071777 GM25 K A10 R I e I s2 DG STARTED AND CLOSED ONIO 8Uh30biPb1 WOL15 =0. LOOat C0h>kCI10N5 IN AWIO FILLD FLA5H CRI
w 8W1 021355 043878 GM25 A 812 i D N el DG WA5 580 AhD DECLARED IMOPER A8LL--Gil LE AK5 FLAW IN FLEL DIL PUMP DISCHARGL PIPE N!PL
h DC2 021681 C61778 h030 4 807 i 6 T 200 DG WIDELY VARTING CTLNDR TEMP LAGGED Odi Futt INJECI. PLMP FAILD
d DC2 022026 072878 WO30 G 810 R T4 I 82 A8 DG OVERSPtD kHL bNt0ADG PREW1005 OCCURRENCEI m0RN LINKAGE CAP 3CREh SROKE IN GOWkNOR
W DC2 022SG3 091178 WO30 C A13 1 4 1 2A8 STARTED FOR LOAD TEST was TRIPPED OFF MANb4LLT P15ICN 80Li FOR AIR CHECK WALv LOOSE

E$ w J&1 G20992 030278 FM40 C A09 C 1 D T DSL GEN 18 FAILED 10 ATIAIN RATED SPEED 00kRaStuh PPCDLCTS CLCGGED AIR STARI WLv5
"

u JF1.020996 030878 FM25 C A09 C i e i DSL GEN IC FAILED 10 START DURING TEST CORkO510N PR00bCT5 CLUGGED AIR STARI WLb5
w PNI C18342 061777 FM30 G 81G I8 i D2 DG F AILED TO RESPOND TO LOAD CHANGE SIGNALS LINM LEbER KEY MI551NGeCAP5CREh5 LOUSE

h Pil 018417 062977 GM25 1 A14 5 I 4 T 3D DIE 5EL GENLRATOR FAILED TO STAki - LOGIC FAILUR SPEED SEN5tkG A55V SElPOINI DRIFIED
e RG1 022450 081678 AL18 J Ato T 8 T S EDG OUTPUT BREAKER m0ULD NOT CLC5L BAD CONN Al CUhi PWR FUSE 8 LOCK STUB 5

W R02 014823 C39376 FM25 A 807 R T8 I "8" EMc R GIESEL DID NOT RE ACH RAIED C AP ACITY s 12 C1L INJ PLUNGER E 8ARREL GALLED

e R02 019354 091377 FM25 A 807 R i S T "A" D!tSEL GEN F AILED TO A55dME F LLL LOAD SEVER AL FLEL INJ RCD 5 WERE SIIChlhG
e R02 021313 041078 FM25 G B13 T4 I EDG LOAD FAILED IO INCRE ASE 480vk 900Kh COMM BRb5H VISRATED OUT OF GOW $PD CHGR

w $Al Cle1994 073077 AL2$ & A10 C i 4N 14 DIESEL INOP=F AILED 10 RE ACH R AIED SPEED ON SIRI SINDING FLEL R ACK LNKG - L ACK OF LUBRICAT
= 5 A1 (187998 073077 AL25 A A10 C T 4 N 18 Dik5EL IMOP-F AILED TO RE ACH R ATED $ PLED ON STRI SINDING FbEt RACK LhnG - LACK OF LuBRICA
W aA1 919w20 111777 AL25 0 813 d I 4 i 10 01EbEL DEWELCPED WAIER JACMEI LEAK CR Ark F0 ND LN 383e pgpg Ngyptg6

W SAI G19924 12C277 AL25 E 804 i G T 18 DIESEL DECLARED INOP-TURBOCHGR E EAH EAP Ji FLD Cab 5E DEIERMINED 10 SE TUW8 8L ADE Fdltuut

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ . - - _ _ _ _ _ _ _ _
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w 501 G2131G 032E78 OL1w A Als R T 1 i hG 1 DIEbel GENERAICR FAILEO TO START FUEL LhKG 8thDING - SEAR 1hG) [N LNKG ORT
a TR1 018447 062277 GM40 G 810 I4 N MESI DG F AILE0 TO A&5bME MIN RE4hlRLD LCAO Skt3H FALLEN ult CF OC GCV ORIbE MOTOR
u Ib3 017591 020377 GM2) L A12 R T U T OG '8" FAILED 10 51 ART PRC8ABLE-AIR IN FUEL 3dPPLY LINES
d T03 018147 c33177 GM25 A A12 R I 4 I DG =8" OID n0I REACH SPEED C tLIG hlTHIN SPEC TIME AIR IN F BEL LihE-CR ACKS IN SUCTich lu8thG
m fu3 021919 060178 GM23 A 810 T4 I B OG HI LEVEL Ih FLEL IANK (EhG.MLbhT08 DG 5/O Lktet Sm1TCH MALFuhCIALN==REPLACEO Sullt
u YR1 01865 3 080277 GM02 0 809 C T O T #1 UG UWERHt AIE0--kuhhlhG Fat APPRUA 25 MINUTL5 SLUDGE AhD SCALE IM 671 0F RADIATOR IU8ei
n YR1 018tS4 080277 GM02 0 809 C I O I 83 DG OWEkHEAID AFIR 3C MIN. CF OPERATICN 72% OF RactATOR Ib8E5 8 LOCKED SLb GE SCALO

E$ a 211 Gl>488 062176 C840 A $13 T4 N 14 DG HAD FC LE AKAGE AT THE SL FUEL thJ PUMP W18 cab &CD CRACKED FfhG ON LINL IO INJ
CD W 211 010255 010378 C840 K 810 M i 0 T 18 OG OUTPUT bOLTAGE PEGGEO HIGH-CCbt0 hui LOWER PC 80ARD FAILURE IN THE WOLTAGt REGUL ATLR

u 281 0233468 011678 C840 G 810 t4 I OG "0" ST ARTED E LCADED, sul DECLARED IMOPERASLE LO ConIRLL AIR PREh5-IRIP vid aca Rghs LK

W 211 G22110 080178 C84U C A10 i 1 T 18 O!EstL GENLRAIUR FAILE3 IO START AIR LEAK IN b!ARTING AIR PILJI WALvE
a 212 G17809 050677 C840 1 813 C T 4 T DIE 5EL GEhERATOR 2A TRIPPED FROM FULL LOAD LEAK IN AIR Llht IO MA51ER SHb10CtN V A L 'e t
a 212 019780 111777 C840 I 813 C I 4 T "0" 01ESEL GENERAICR TRIPPED OFF-L!hE LEAK IN Alp LINE la MASTER 5 Hut 00 N vatte

thCREASED "ND CCULO NOT LChER BuphEO CENTACI IN THE WOLTAGE REGuLATcRe 212 020238 010678 C840 K 810 R T 8 I 24 DG OUTPUT WOLTAGE A

W 212 021944 051778 C840 K 814 i I 8 T 2A DG OulPUT WOLTAGE CTCLLO - CDULO NOT CONTRCL ORIFT OF WLIGE REGbtA108 STA81 Lily CIRLUI
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8 CR3 02A166 111778 FM30 M A00 R O1 i EDG-8 FAILO 80 FA51 STARf ON IhD CONS. ATIEMP15 51AkTED SUCCES5 FULLY IWICE AFIER ANOMALr

R 081 G21580 0$C978 GM25 E 800 0 G T GEN LOAD FLUCidalthG AIR INI AKE LC PRESS AL ARM CAUSE Uha>0WN EXIEh51tt MAINT PERF0mpto

8 R51 G153S9 071576 CR25 M A6G U 0 T SEVERAL ATTEMPTS To START "8a DG mt#E ON3UCCE>5fdL h0 DEFINITE CALSE COULO SE F0uh0
8 Ra1 018853 082477 GP2S M A00 R U 1 T DIESEL GENERAIck "B" FAILED TO STARI ha SPECIFIC Cau)E COULO BE DETERMINED
8 II2 G21669 042578 FM30 F 800 R U 1 T "8" OG IRIPPED ON H1 CRNk3E P8E55 AtiER 32 nan Suh NO A8h0RPAL PAR AMETERS MERE FOLhD
C CC1 016405 102576 FP25 M 800 R U 1 T #12 DG 5/0 DUE TO DG DEh! F AN STOPPED-8 LOWN FUSE CALSE Fun ELCth Fb>E kOT DETERP!hfD
C CC1 017213 111876 FM25 M A00 A U 1 T 812 GG 5/0 Obk TO IIS VENT F AN hui STARI1NG stCmN FU5E--REPLACED LohT80LLER COIL !!

ro C CCI 021460 041478 FM2S L A00 01 T 012 DG OVERSPED C 181PPE0 #ESTARIED SUCCL55FutLY CALSE NGT DETERM ANED TE5ito 5AT htXT TIM
k) C CCI 021 CSS 041378 FM23 M A00 0 1 N 811 OG FAILD 10 STARI 04 LOS$ OF OFF51TE P0mER 5tAEltFAILURE ALARR 015 plato MD ASNCRMAl'

C CC2 018422 022277 FM25 C A00 08i s21 F A1LO TO ST ART C A55UME RATED SPEED th 10 SEC AIR SIARI ST5 DISA55MBLO LINSPECIED
C CC2 6174$7 031777 FM25 M Avt R U 1 i 812 OG WEh! F AN F AILO 10 5t ART ON 51A5 SIGNAL CVERLOA05 IRIPPD Oh FAMI RE5ti DDERLCA05
G 8P1 013448 089576 CA02 M A03 a 0 0 T DG F AILD TO START mITHIN IS SEC NL1 RETE 5IED OPERATCk h0T AbaRE OF 51GNIF OF STARI TIM
G 8P1 u15449 080576 CA02 0 A00 R U 8 N OG F AILD TO SI ART h1THEN IS SECON05 DURgM hEEuty Pu5gg8LE bATER JACMEI HEATER FAILbpE

G 8P1 016C72 09C276 CA02 A A09 R U L T F AILO 10 MEET 15 SEC ST ART I!PE DURING hEERLY TEST POSSIBLE FUEL SV5 TEM FaltunE
G 8P1 G163C4 102876 CA02 G A00 8 b Q T DG F AILO 10 SE ASI t11HIN 15 SEC P05518LE FUEL GODERNOR CONTROL PRC8LEM

G BP1 016460 110476 C402 G A00 k U b f SIA8T itME 2 2 SEC StubER THAN RE0blRtc POS$l8LE FUEL GOVEth08 PROSLEM

G 8P1 016S97 120276 CA02 G A09 R U b T F AILD TO PEET 12 SEC ST ART TIME OL81NG AUTO TE5T FUEL GottsN0s aEPLACEO LN 12/19p76

G 8P1 016913 122076 CA02 G A04 R U b T START TIME EXCEEDED CRITERIA 8Y 4 SEC GovtRh0R LUBE EFLEL SYS um0ER INtE5|lG[N
/G SP1 016912 12277e CA02 A A04 A U U T START TIME GT. CRITERI A 15 V5 12 FUEL GOV. LLBE uit SUPPLY M00!FID 1#10 77

G BP1 OAS91C 010377 C402 G A00 R U b T FAILD TO START IN Ab10 TEST cab 5E uhah0hN LuSE Ott RETEng10N IN G0v.
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G BPI C26298 C32477 CAG2 G A6L A o U T EDG 5 FARTING TIME EACEEDED 12 SEC. SV .8 $EC. GOVERNCR LUBE ST5 MUDIFIED ON 1/10/77
G SP1 018103 052677 CA02 A A00 R U U T 1 TART TIME 16.5 SEC, SHOULD SE LT 13.9 3EC FUEL CONIROL WALWL MODIFIED

G SP1 (19b41 102C77 CACZ C AGG R U U T START 11ME 21.8 5EC vs. 13.9 $EC CHECMD VCLTAGE DROP DN STARI CASLE5

G SP1 019993 112477 C402 A A00 4 U 1 [ 5 TART [1ME 33 SEC5 TESTED SAI WITHAN CNE HCUR FutL CHECKED OR PREM GRADE OF FULL USED

G SP1 020575 020278 CAC2 M A00 R U U T STARI IIME 28.5 $ECS V513 9 SECS cab 5E Uhnh0bN

G CD1 C15872 082376 C840 4 800 0 0 I FUEL LINE TO AN INJECTOR OF 81 DG BUR 5T CAUSE UNDETERMINED

G DR2 014913 052 376 GM2S C A00 0 1 i Uh!I 2/3 DG FAILO 10 5 TART CALSE bMkh0hh 80I POSSIBLE AIR STARI Sval
G DR2 G19995 120477 GM25 J A00 0 u i U2 DG Obirul BKR F AILD 10 CLO5E--ho APP AREMT C AUSE 3 5b85Euhi IESTS hERE SUCCESSFUL

g] 6 DN2 022262 082478 GM25 C A10 R U 4 1 2/3 UN1T 005 LN11 2 FAILD TO STARI UN iST AIIEMP PINION GEAR NOT ENGAGED ON AIR 31ARI MTR
G od2 022589 092278 GM25 C A00 k b 6 i UNIT 243 FAILD TO STARI AIR 5TRT MIRS ENGAGED AIR-SIARI $Y5 hitt BE MODIF1tD
G ENA 014196 051576 FM25 M Au0 u U T 18 DG FAILD TO STARI ON FIRST ATTEMPT ONENChN h!LL DC MEEKLY $l ART TO DETERMahE

G EN1 C16642 ' 1225 76 FM25 M B00 N U U T DG IC IRIPPD APPROR 45 MIN. OF RUN I!ME3 REPETITWE CHECkhG CLI LUCIC CN 1C DG
G EN! 016843 123176 FM25 M A00 k U 1 T MAh STApi 0F 1A DG F AILD THis Has HAPPhD SEFORE INSPECTEC & RETE 31ED $ATI5FACTORILF

G LN1 018141 052877 FM25 M A00 0 U T la DG F AILD TO COME UP 10 R ATED WCLI IN RE00. TIME TOCK 16 SEC v5 12 SEC RETESTED 5Al!5FAC
G ENA 020031 081877 FM23 F 800 R Ubi ObRING 5URV IE5IING, DG 18 GEN th80ARD 8thG F AILED SEARING CtERNE AIED - ERACT C AUSE bMRN0aN

G UCI 015042 060876 GM2S C A00 0 1 i DG $2 FAILED TO START DURING OPERASILITT TEST CJNTROL 1EQ FAULI - HOWEtER* SEQ CORR &Cl

G P82 04064w 121977 FM36 L AdC U U T El DG TRIPPED ON "A" PHASE DIFF AFTER PARALLEL 1hG CAUSE COLLD NOT BE OkIERMD AFIER ERIV f51
G P82 0433498 122178 FM30 G A00 0 1 i E2 DG 41ARI TIME 11 SEC. 45 10 SEC P05518LE GOVERh0R PROSLEMS
d Syl G1S913 09C376 GM25 J A00 u 1 i el DG ObfPUT BRELKER FAILD TO CLD5E NO APPAkthi CAUSE *

m DCZ 620981 C31978 WO30 C 810 04 i 2CD DG GA5KET) ON AIR LIhE TO e5 CTL 8 tem OUI FRACIURkD AIR 5 TANT CNECK WALVE



_. _ _

_ _ _ _ _ _ _ _ _ _ _ _ . _ _

U.N.K N.C.h.N. .

$$ $
$ I 1 >
uL L R C

P 8 Ck0
L / MMIL P W

W A M 50LYA A E
E N CCNTROL Fall FK f DCP $I R
.N . .l . . .N..O .. .D. ATE. G.W. .$ .E.H. E. .s .a f. .F A..I.L U.R.E.M.O.D.E .F .A.I .L Ud k .M.E .CH A.N.I $ A. .. .. . . ... . .. ..

m DC2 022839 101978 h030 A A00 0 1 i 2A8 FAILD TO START DUE 10 LACK CF Fw&L 10 INJECIR$ LNMh0hN BLI REPL ACE 0 FUEL F ILTER ELEMENT
W KE1 G19S19 1C2577 GM25 M A00 U u i D/G la STARTED L WAS AT 70 RPM kHEN li STOPPED Coblo NOT OtIERMIME CauSE OF FAILURk
u IR1 uletC7 042977 CM40 M A00 0 U N EDG F AILD TO ST ART ON LC3P IPARTIALI IHL 2ND TIMk ha LtR FOR DG FAILORE Ju$1 THE L0bP
W 211 016179 092476 CB40 M A00 WbI "C" 0165EL GENERATOR FAILE0 TO STARI h0 CALSE COULD 8E DETERMINED

[$ W 211 023308 122078 C640 M A00 0 0 N 18 DG FAILD To SIART DURN AN INADWRihl SAFTY IhJEC EAIEh51tE TESTING REVEALD ho CAU$E
e

i

i

!

!

,

!
I

-__ _ - _ _ _ __ _ _ _



w w,w -- ---

'

I

}

APPENDIX M

DIESEL-GENERATOR EVENTS (FAILURES) S0RTED BY REPAIR-TIME INTERVAL

261



P~

CODES b5ED IN LER ChE-L!hE DEaCRIPflohs
:

:

..EPAIR...---.IME-- a ..-- --.---- s

R I : FAILORE PODE :
--.I.LUR E C.t.a 5.I.F I C A T.I.O.N
FA

...-. .. .---
s a

:
CODE --.CRIPI10ND E S .------- * CODE DESCRIPi :-- ----. -.! .C N .C C C E--- --.S C R I P.T .I.O.NDE

s---- --. s

'
s :

I -O . O I HOUR a A - 00E3 h0T START 0 - CEMAND
4 - I 'O 4 HOUR s 8- 00&p hai C0hilMut IO RLN [ - 11ME8 - 4 0 8 HUus 0 - UNAVAILABLE / NUNFAILLRE a b - LNEh0hhD-# L 24 Hdu $ 8

G - GkuaIER THAN 24 HCyk$ 3 3

d - VhKhueN # NOT APPLICABLE : a
a a

.: s...-..-.-- .. ... ---...--...---.....---.-.-..-.----. -------=

a e
Sue-5fsTLM s= -- --- .. --.- --- ------------..---s

- ------ 8 : MEIHOD OF 015CLVERT
FAILURE MLC.HAN!5M

---~~-----~~-------

s ----.= - ----- :
[ CUJE -- ----TIONDCSCRIP :

FUEL OIL v5'EM ---
: a CLDE .O t.sC R I Pil 0N

----
l : C00E DE3CRIPl!ON :A - ---- - -- ===-

8 - LUBE Ull "EM s ---- ----------- e
[ 0 alar ths 't M a : M -

DUki>hG N0anALG MalhlEhAhtiCUL hG $ EM s 00 - LhmNGbH : N -0 - S,CAV DLRa OPfu&I10h4E- kGIN IN 5T5JEM s 01 - Pth1LhNtt OPERAi!Ch a R QualhG stCORD5 NtWALu.

F - tNGINE FRAME / INltRNAL5 : 02 - PEWhuNhEL MAthilhANCE : I - LORlhG IEhllNG4- kUWERNOR OS - PthbuhhEL IE5BihG 0 - OhmMGsN
ERHAUST $YSILM s 04 - Ol55GN gNRL4 :H =

I - 3HyIDLhN SThTEM : CAe10N / CONSIRbCllCN / GLAL11f CCNIREL:
05 - r A6R)uue AL DISCNE P ANL VJ - LUIPUI SkEAREN : 06 - P W OL t :BJ n-t CilkR # VOLIAGt REGULAIOR s
07 - Obttbf!DhbEFukd0a10kCICkl38L jnJ :Ch L - 6 NEMATOR 8 be - C ba / 8

Ld -----..M - u HER / UNKNOWh a MAIERIAL Oh1AMINAT10N s09ag .- FORLIGNMECHAh! CAL / ELEC WICAL C0hlRCL s------------------.------.---._ - .---.--. .._ -.s
8 11 - M1 / LCw AM01ENI LMPkRAIURE :

t FUEL # mAlth / AIR LEAKAGE :
12 - W18AAi!0h a13

LLSE3

TYPE OF kVENT s
N5$5 .UEN00R14 - Oui UF A0JUSTMEN1 # CALIONATICN :-- ------- ----- --.--

: :
: a

COOL D E S C R I P T I ON 8 : CC0k DESCRIP110h
---- ----------- : ---- -----------

a :
d - NECURRING COMM0h CAUSE s e 8 - 8ASCOCA C witC0A
h~kNChR ! k~hkSfkkfhfEkIR|$thG :
1 - CGMM AND F AULT3 a b - et311N4M0baEI - htCURRING CCNMAhD FAULI5 s a

s :

OG MANbfACIbRER Kb RA11NG

CODE CE)CRIPTION CODE DESCRIPfl0N

AL - ALCO C2 - 200-4CC uw
CA - CATERPILLAR 10 - S00-1 Lu Kb
C8 - CCOPER-BE5sEMER le - 11SC- 950 km
DL - DE L At AL 25 - 2S00- 850 km
FM - FAIR 8ANKS MORGE 30 - 3000-35C0 Re
GM - GEhERAL Molumb 40 - 4LCG-4418 Mu
NM - NURDBERG MANul'ACTURING
k0 n0RlHINGTON

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ __



_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _

t..10.1.H.ou..R 5. .

$& I
31 1 $
uLL kL

P 8 Ce u
L / MM iLP W

v A M aoEYA A E
t N CONIROL Falt F K ruCP ) 1RN I NU. DAIE GW 5EHt aN Y FAILURE MODE FAILuuE MECHAM15M

s CR3 Cas>65 072677 FM30 I A06 > D1 I "38" DG F AILD IC STANT DIESEL TRIPS WERE NOT RE5ET Ret!5to PROCEcurES TO RE5ki TRIPS
8 CR3 ciJ106 111778 FM30 M AUG R v 1 i kDG-8 FAILD TO FA5I STARI ON Tb0 CON 5. ATIEMPis alARTED SLCCE55tuLLY 1htCE AFTER ANOMALT
8 Ra! 015e53 082477 GM25 M AOC R u 1 T clE5EL GEhERAT0k "8" FAILE0 TO START h0 hPECIFIC CALaE CCULO 8E OLILRMINED
d Rai 022E13 10C478 GP23 A 8J1 5 0 1 N "A" DG bt0 DuE To SPRAT CF FUEL OIL; '4" DG 00s FULL LEAu-ERC5btf LocathED SINK PRG GLhD
a I!! G14298 022176 FM30 J A06 5 0 1 i "18" 04 OUTPbi SALAKtR FAILED TO CLOSE PROCEO ERROE-IPP cus aETTING-FREQ (C0 LOW
8 112 021eG9 042578 FM30 F 800 R U 1 I "B" OG 1 RIPPED CN H1 CRNK5E PRESS AFTER 32 Mih RLN h0 A8MORPAL PARAMiltR$ hERE F0bhD
C CC1 U10405 102576 FM2 M 800 A u 1 3 812 DG 5/0 Dut IO OG behi FAN SIDPPEO-8tonN F6sE Cab 56 FCR 8tCok Fusk hoi OLTERMINEu
L CC1 017 13 111876 FM25 M ADO A U 1 I 812 DG 4to DUE 10 IIS DENI FAN NOI SIAR11hG SLCbh FUSE--REPLACED CONIRGLLkt CGIL tt

jh C CCI G1s300 061777 FM25 F 802 D 1 I s11 DG alARfDILATER DIbC0bERD e6 CTLIh0R RELIEF vatvE vl8RAIED LOOSE AND FELL OFF OG

C CCA 01J467 071377 FM25 D 8024011 ell OG IRIPPD Oh LCW JACKET CCOLMI PRE $$ kHtN SIAb 516 MAL REP 0 BED 10P Su!!CH ISCLAIED
C CCA 021C60 04107d FM25 L A0G U 1 I 812 Du ObERaPED & 1RIPPE0 RE>TARIED suCCE34F6LLY CAL 5t Nui utiLRMINc0 TEifE0 SAT htAl lim
0 CC1 G21bSS 041378 FM25 M A00 01h 811 DG F AILO 10 ST ART ON LOSS OF 0FF5&IE PonER STARI/ FAILURE ALARM 015 PLATO h0 A8 NORMAL 4

C CCI 92336-t 121875 FM25 M 80G R 01i til DG 5 hut 00sN DuE 10 ROCM WENieFAN FAILO 10 STR1 FAN FAILb6E--Rtill OVERLOA05
C CC2 C174L' 031777 FM25 M AOC R b 1 i e12 DG VENI FAN FAILD TO START ON 4145 b!GNAL CVERLOACb .!RIPPC LN FAMI RE3tl utERLCA03

I C CC2 C2022% 011078 FM25 J 810 1 1 i 821 DG INIPPED AFik 2w MIN. 00E TO GEh FAULT LD55 0F Fitto L REVER5E power kELAT5

C F C1 014Siv 040776 GM25 M A06 5 0 1 i START ON SECONORr AIR REQbo 16.6 stC5.W5 1CSECS. PRLCEDuRt WAS INADEGuait
C F C I L 21294 061978 GM25 K A10 R 0 1 i OG-1 FAILED TO AkACH RAIED TERM btTG ON STARILP SLLeh Fb4E th GLN FIELO CIRCu!!
C M12 014ce0A 021776 FM25 A A09 8 T 1 h DE 12U F AILED TC 51 AR T - SIMIL AR CCCbn LER 173-238 DIRI1 FLEL CIL FLTReCAR80N IN CRKC5E bEh!e

C M12 C1426CJ 021876 FM25 A 809 8 I 1 N 06 120 IRIPPED OFF-Liht - SIMILAR OCCbRel?S-23) DikIT FLEL CIL FLTReCAR80N IN ChuCSE bEh!
C Mid U1426bC 022C76 FM25 A 809 e 1 1 N OG 12U IRIPPED OFF-LihE - SIMILAR OCCbRel75-23) DIRTT Futt CIL FLIReCAR80N IN CRKC&E vthi

. - - _ - _ _ _ _ - _ _ _ _ _____



- _ _ _ _ _ _ - -

|

3.13.1_"ff"3
FF
A A

5 1 I
ULL R

MM T h

5N CChih0L FA L K hkP fk
h

__ _ _k_H_t_ _a _ _V _F _A IL_U__R E__MO_DE __A I _L u R E _M E C H A N ! _b _MN _ _I _ _ _N d_. _ _ _ _D _A_E__G__W
FM

_ __ _ _ ___ ________ __

C M12 01S106 06C276 FM2S F 809 8 | 1 I DG 130 TRIPPLD LN H1 CRANKCASE PRESS - 11 MIN RLN CRkC5k AIR EDUCTOR FOLND DIRif
C M12 01S906 090176 FM25 8 812 C T 1 N DG 230 5HUIDOWN - FIRE CN EXHAUSI MANIFOLD tb8s L FLEL OIL ACCOM UNDER MANIF th5utal
C Mi2 Clo923 G 81077 F M 25 G A01 3 0 1 N DG 12u FAILED TO REsrART ON DEMAND GOVERNOR SilLL IN 8MO FGEL" FRCM Pait $#D
G M12 C19929 11G977 FM2h n A01 5 D 1 i DG 13U IRIPPED mHILE PARALLELING m!TH 4160V 8b5 IMPRLetR 60LTAGE SETIING Pn10R IC PANALL

C Mil 02271S 092S74 GM23 A A06 5 01 T DG-18 COULD Nui BE LDADED DURING TEST AFIER M AINI AIR WAS hC1 PORGED FRuM FUEL !! hts
C SL1 GIF1354 011977 GP39 A A09 R T 1 T THE la DIEbEL GENERAIGE FAILED TO START OIRif FLEL NACK L 1hK AGE _R ACn alUCK CPgh

C 3L1 01743S8 011977 GM30 A A49 R I 1 i 1HE 1 A DG F AILED TC $] ART AGAIN - L AIER SAME DAY DIRIT FbEL RACM LIhMAGE-RACE STutn CPEN
,

[Q C SL1 017441 030177 GM30 1 A01 1 D 1 T 1A DIESEL GENER ATOR F AILED TO ST ART OPER FAILED TO RE5st OVERSPEED TRIP

G 8F1 0141G2 011476 GM3D C A12 i 1 i F AILD 10 RESPOND TO ELEC. GOVMR SIGNALS DG #D CIL DRAIND FROM HTDRAULIC ACTUA10m

G SF3 G19133 091977 GM3G K A10 0 1 i 3D DG IRIPPD ON OVER5 PEED 3GabERNCR INOPERABLE 10 Fust CPEN DI5LNASLING FIELD CIRCUlf
G dP1 019993 112477 CA02 A A00 R U 1 i SIART TIME 33 SECS TE5 FED SAT WlIHIN ONE HOUR FUEL CHECRED On PREM GRADE OF FUEL u)ED

G 8Ri U20612 021378 NM30 K A01 5 0 1 N FOLLOWING 3 CRAN ON UNIT 1 581 DG LO hELAT =00LON'l RESEi3Lba5 0F EECITAft0N RELAT h0i RE5sl
G DA1 v17963 GS127F FM2h G 806 5 D 1 1 1G-31 DG h00LD NOT RE ACH FULL LOAD 1hG GkLT 2 00 ph hPEED atlIING ADJL5fMNT NOT RESEI

G DA1 G204068 012778 GM10 M All C D 1 N 0-18/U DG F AILD TO ST ART 15T S TIME 5-L0s TEMPER AT hihiER HEATHER
G DR2 014913 052376 GM25 C A00 0 1 i bH11 2/3 DG FAILD 10 START CAUSE bNkhchN SUT POS$18LE AIR STARI 5f5:
4 OR2 G17397 032277 GM25 C A10 R D 1 T UNIT 2/3 FAILED TO START AIR STAR 1 MCIUR PINION GEAR JAMMt0

G Dw2 U1848) ce3077 GM25 G Ado R D 1 i 2/3 DG 1RIPPD ON obERSPEE0 DURING 2 ATTEMPI5 PG3518LE CUI-06-ADJb51 GovENR COMPENSATIN

G DR4 918494 071277 GM25 G A00 R D 1 i O 2/3 D/G TRIPPD ON OWER5 PEED--0CCURD AL50 6/Jwt77 PROS ASLE OUT-OF ADJU51 GOWENOR COMPEN5flN
4 DR2 L19732 111677 GM25 i AJO 5 D 11 AUID-START SIGNAL SENT TO UNIT 2t3 DLR1h CORT 5PRT RESEI alART FAILbRE RELAf L DithEL STARIO
G DR2 019723 120277 GM23 C A13 R I 1 i GNIT 2 WG AIR REC 1EbR Lou PRESS TERMINAfD START LODSE h!RE AT TERMINAL 25AS

I
_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ '



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

0..T.O 1..HO.LR s. ....

FF
A A

h 1 1

P 8 G U
L / MM FL PW

r A M > uE f A A E
E N CONikCL FAIL F K f DCP a 1R

G 5 [5 $8 2 657$ h 5 0 b DG la INIPPED Dut 10 b b CIIAIIGN DRNG SYNCH OtFECittE P G EE A ED 001 0F STN
G ENA L16L65 093176 FM23 G A10 R D 1 T la DG F AILED TO ST ARI - SURW TESI - OCCLRRED FkEt LO. DIL LtbEL IN GUvERNCR
4 LN! 016e43 1231T6 FM23 M A00 R U 1 i MAN AIANI UF 1A DG F AILD THIS HA$ HAPPhD SEFORE INSPECTED E RE1EhiED SAT 15FACICalty

G FP1 0160b0 121576 GM2) 6 A10 R 0 1 T DORING 1ESI!N4 "A" EDG F AIL ED TO ST Akl LJD LUBL CIL PRESS - NELIEF VLW LEARAGL
G FP1 L16971 011977 GM25 8 Alt A 01 I DORING SukW EDG IRIPPED ON EMERGENCT ST ARI LOh LueE CIL PathSe SECGND ATTMPT 5bCCH L
4 FP1 L20$10 021578 GM25 J 810 I 1 i "A" &DG 1 RIPPED DURING $be EILLANCE TEST eLLhN pg$g IN $yNCH CMI F R Ch1PUT BNKRv C

G 0C1 c15L42 060876 GM25 C A00 01 T DG #2 F AILED TO SIARI DLRING OPERASILIIT IESI C0h1ROL hto FAUL1 - HCmEWER, 5ts LaRutCT

G Ps2 018t06 082677 FM3G 0 A013 D 1 i El DG F AILED 10 START ObE TO Hi JK1 CLG uIR TEMP CPER RES!) 1 RIPPED PMPe80[ NOT O!ESEL GRP
ck b Pol 019414 10127 7 F M 30 0 A02 4 01N E3 DG 1 RIPPED FOLLowthG MANbAL START 3 baLWL5 TO LOh PRESS su LEFT 4Hbt

G Psi 022462 083078 FM30 G A10 i 1 i k-3 DG 31 ART !!Me DID NOT Mesi T5 Rt0UIREMENT LEAKT CHE WLV IN AIR 80CilER RELAY HTO >T
G PS2 OtS349A 122178 FM30 G A10 0 1 T 63 OG ST ART TIME 13 SEC. WS. REQu1 RED 10 SEC. E3 DG 6CtERNOR REPLACE 0 UN 12#28 sis
G P82 0233498 122178 FM30 G A00 01 I E2 LG SIART TIME 11 SLC. Wh. 10 SEC FOSSIBLE 40VERhap Pm08LEM5

G.Vf1 413I39 082S76 FM30 a 813 T14 "8" DG 005 IO IIGHith FUEL HEADER FIIIING$ ENGlhL V18PATICh LOO $tMED MECHANICAL COhN

e Sul 012913 090376 GM25 J A00 u 1 i el DG UUTPUT sREAKER FAILD To CLOSE ho APPANLhi CALSE

w Bul 015L66 0603 FF GM25 J A04 R 0 1 I 02 LG CUTPUI 8KR. FAILO TC CLCSE CN FIRST ATTEMPT CLCSED Ch hERT ATTLMPil STICKY NFloa RELA
e 8v1 021647 06C178 GM25 8 802 D 1 i e2 DG LUBE OIL Ltan At ENGIhE CONIEGL PANEL GAbGE GAUGE sab CALIBRAIED CN S/21; LOO 1L CCNN.
e Byl 622137 072878 GM25 K A10 R D1N 82 DG FAILD TO FLASH DLRING SI AND LCSP (WEh1 STICRT FIELD FLASH CUIUhl RELAtlabic SRI.
e 8W1022 3958 090t 78 GM2* J AJO R 01 i el DG ObiPui BER. FAILD TO CLC3Li e2 06 005 BKR CLOSED MAhb4LLYst HOUR RUN Al FULL LD
4 Sul 0243448 091278 GM25 J A00 R 0 1 I 81 DG UuT PU T B A N. FAILD 10 CLOSE b3thG CONT. ShTCH CLC4E0 LA1ER NEGATING Ikob8LESHOCTIhc

e DC1 01664F 1'2G976 WO30 K A10 0 1 I C-D OG BRIPPD Ch OWER5PtEC--8L0mN FLSE ON thvERTER FAILO blLICCht RECTIFIER IM OG 1hWEkIEk



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

G TO 1 Hour 5

F F D
A A 1

5 I i i
0 L L R C

P 5 CL 0
L / M M i L P W

W & M jOk y & A E
C N CONip0L FAIL F K f Q( P 4 iR
.N ..I. ..No.. .. .D.A I E . .G.W . a. .E.N. .E .a .R .T .F A IL.0.h E.M..O.D.E F .A.I L U.R E.M.E C.H A N.!kM. .. . .. .. . . .. . ... ..

. DCs 022e39 101978 t030 A A00 U 1 I 2A8 F AILD T0 sT ARI DuE To LACs GF abEL TO IhJECTR$ ONkhuhN PLT REPLACED FUEL FILIER ELEMENT
m HM1 014162 020376 GM25 A A02 a D 1 1 EDG-28 [EIPPED ON GVE R$ PEED WHILL 4T ARTING CAL 18 TCCL LEFl IN FbkL RACK-RACn HLD CPN
e IP3 G15 733 061C76 AL18 G Su2 I D 1 i EUG 31 SEGAN Cf CL1hG SEihLEN 36 AND 63 CP5 G0b 01L CRAth blV NOT $Hui IIGHILY
w JF1 022987 100378 FM25 J A02 5 u 1 I Ic DG cbirul SRnR FAILED TO GLOSE CN SIART JuMPEN FCR LN!11/uhlT2 5EPAuelhCRCILY PCs

Qg d Sul 021310 032878 DLIU A A10 R 4 1 i Nu 1 DIE 5fL GENtRAIOR F AILED To SI ARI Futt thnG 8thDING BLAPlhGb (N LhEG DRV
'd e 301 4 221t b C71e78 DL16 A A06 0 1 i NO 1 DIESEL GiNERAIDk F AILED TO 31 AR1 FULL RACK 8thD1hG-!NCCRP PROC TO E AndClat

h 211 G221AO 080178 C840 C A10 I 1 T 18 DIEhtL GENERATOR FAILE0 TO $TAEI AIR LEAM IN STAR 11NG AIR FILCI DALWE
IW 212 017868 042 F7 7 C840 G 810 M D 1 I GOVERh0R SPEED CONTROL falLED ON 28 O!E5LL GEN GOV $PD LLNI GEAR JAMMLO AGN3T Hi $PD S O

w 212 4 26204 - 011978 C849 G 81C R D 1 T 28 DG POWER ObiPUI OVLD - C00LD NLT L0stR MAhuALLT GOV STkcH thD GR JAMMED ON HI &PD SICP

l

i

,

_ . _ _ _ . _ _ _ _ _ _ _ _ _ __ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___



u O 9 e er a
O sa de 3 G u &

se Q E e= m em se en em J
G O ens e .a vs O O O as ons

=4 m uns D es 4 et E E E m &
ao e= ees D il Q Q C.J e4 em

O E ab == & 2 e= D D p as a
a O =e O O e= as 3 m a a @
O E ao es a m O em E ass ene ans ans E f=
*e a nas a O en d eJ 64 en A ers E a e4 e
u O eh s= 3 em W m ens a == *
ens es. O en @ Z O em O me Q er et er e= es 2 A

A .e 2 3 eas e= <g e= em a= em .a g en 9
EI' es .# ens >= es == 0 3 as O we =4 69 == 3 e
49|i3 0 e4 O ** e= a # Q O > E 3 O O m em u se
=e -lZ u 3 E at om et G e= .d at O O O u ens e
E i een I as me *) *e 4 es e e e .# de E
4 2 .s O to 69 4 en e *E O ** ** es e=
Z 'R a= .s .d 2 O me ee. K 4 2 2 2 O M et M

iJ G eE J ans A A 4 a .3 ee me =e Q me asu 'O me O E e4 e= *= se u > nas u W O e.ses

E 'I | e= em J ens ens en K e4 .a eas m M a m e E u K
to E d G e d = 4 4 4 w a w J = 1 w O

eas B .a ans as as 4 e. O a O > O E Z .4 a e u
.Z4 9 eas .sJ N em F 2 e4 deeg B O Jo em

as.fa Z A Z 4 en en ou 4 =8 *E em D Z ens$Z Q
J.# 0 ans 4. E. as e9 as .s u 8 3 2 O 5 u me O
ae B er A as J Z e= ew O ens O @
4R $ Q 4 am G E E E O en en Z e4 5 5 5 .as X d O
6 9 8= u a 4 ** ee J 3 ees == end @ m & 2 E

u at as at ens .s .4 .4 a 44 O E Z Z Z as ses ** ** **
-e @ Q 88 as tem se se e= *= m a m.e# A

.Ee es A s ans 4 as as as es .d .d en e.o as
A es er at 4 u =9 O at A 4# ans as nas as e* se 4
== u em e ens ans O N a= == .# .4 .s .a x O

es et em @ eas 3 ee =* 2 2 E
.O. O e. .a# 4 o 4 e4 O O O aD o > ens ans.as e= O

e4 == .a w9 m m =a O a 3 0 .as as ens e4 e4 a= ne at
u et me om em .s u es Q es ab e. =e == =e u .as as O &
Q me eE "3 E se g g .s es .ns w g cg 3 at ans ** a N

.s O .am O *e uml N Q u WS O O 3 O O ias & O e e
"*E E ==

5 > == dE nas
em .# as as ens a
we *= .4 E .s e
da E as == == ee Q

6. em O he U M M *E E
.s e u =9 O e. a. er a.
O G e4 3 .d ess se
a as em ens E as 2 3 en eg eg
% O e4 O Z ed O O O O *E
G als O a M E e= om
eas O em ao m ens E af as == 0 em

nas as ce 3 O em 3 O O E
>= at is. =e J at O *= Q E O *E O
e9 J 4 e9 0 a ens O O ens O at p=
ens w9 er O == Q .# Z ao e= >= a .s ans

.4 e o= A .ns e= u .ns at .d as eg as t= 0
mi ens e6 .es em @ O o= e= e= .J et er nas
30 en er O tas em 4 O E et 3 e4 en u nas as .s
Op as 9 d am er 49 4 .s .4 *= omm .d e nas O >= *e
Ze OOZ eam O 3 as em E O u O & ese 4

0 O g a= ess a 3 3* as me O F3 nas u 3 m
f8 E42 ese T E ** m Z u u e4 eas O se

$ $O at om & ne 09 e9 E as e= 0
O$ ens 0 E u =* E a O * E em= 0 at O em o
e= $ g$ af 3 as J 2 == O O eas se O me ses

J02 E em O O J e a a s"e O m t= a
es |v .a 0 0 4 ens *E =J ab u 2 6es ans 4 nas

me 1 m be E em om as Z 2 em om E a Z O a
as g e= u as c er se em O em m em se er og me 3 em nas e= me
m a er et O as 4 as a= a a as 4 .a u es e 3 as

as =* ens a be e= at 4 ** e= s= o= 4 ees 4 as O
>= Z em 44 e4 en esa e= Z e= at en 4 & e4 em O
e4 O O s4 3 e9 m 4 m e4 de 2 W

0 O O 2 6= e= 0 O O eas nas ** ensZ ==

O O O be o= O O O 9 em e= a= m O e. e=
om e= ens e= es em O a= e4 em af

O 3 O O as O O O O
O.as

ens O or 4
as em O u en e=O & Q O *as *ss O me O em e. as ana

.d & .s .d .J .# m .J em a .a ew tas ** e= e4
a= me ed O ** a= ** ==e se O O ** ** *e O .a e= M
4 er 4 % 4 4 *E Z et as .J s 4 et at 4 ** 4 .as
e e== een 4 ele te. 6am Q ne. em me =e k ab om X et dE D D

4 4 m et oo =*
O ** G G @ e G G d V E m 3 3 3 @ ens e=
O I O O O -e O O O ed N N N O O O u

e4 =4 N re ce se O e3 .d 48
e me N e @ pas =e ** eal 0 0 3 O == es=
at O e O 4 3 se == N N O J G @ @ N ef *$ tas
e O =* ** 8 ees e e e e O O O O O e4 ee O h O

O=e 4WO 3=.sec e $ e. em a= no em os r E en en en e= e= en e= z n= >= e= E

meas & 4=e s | 4 4 4 4 9 4 4 9 4 4 9 4 4 4 4 4 9 9 9 O
ud4 44 9 De De S O O *= O O e= O s= em en e= to O O > O O

e=w g5 =as $ M 4 4 u e4 mr af 8 e e e e4 u es et

M O # N N @ O O P O O O N e4 e O Ois. 4 ae .J Esasu g 6 m @
O.e9 se o .e .e -e O O O *e 3 o ee -e me ** O O e4 **

m 4 =e .s COQins 4 4 as as e es 4 4 e 4 m 4 4 at at e e 4 e 4 4

W39%Mm494 & W C u e O e u O O u@ @ G e C @ U U
0O e os art e O wt e et A e H m de et a J O N N

W2$M N N N N m N N N N N N N N N N m m O O
$E E E E E E E E E E E E E E E E E E aE 4

E ta.G $ ed. O O e,9 43 m w m es. m @ @ eb m es. ta. O e9 u u

$ F* e e e 4 9 4 F* 4 e P= P= @ d @ 4 4 4 @ 4
. seas $ P= tm em P= P= em r= P= p= P= r= pm P= p= P= #= om e= p= pm

wen e # as e N P ** st se @ d @ P* m P N * e9 &
4 ** O u ** ** ** N *e # O e4 Nat48O O u 8'l O ** N

P"*mO$@ ** *.7 O e ** P* N e f f S S e P e4 ee ** N
$0 O O M O O O O ** O O O O O O O e4 ** =* ee

e g e as as e u
O ge est av r= aid es en e sw me ee av m m s=3 e .4 -e e= -e
4 e 0 889 P= st G N @ D e N @ d @ e S e *1 a 4e se
==36N N e J d N n # s'= # e e a e se G S N dt 7
2 2 41e O .4 88% Wt S .e .O.e .e .e .a 4 4e e4 e== >= e m* 4

e se N 4 .e e og .e e e 4 e 4Q $ e4 ee N ** me N
u $@ u O 3 J G O O 3 3 0 0 0 0 3 O J O O J

t 4 s8b ee .ie -e ce * me .e N N ee .e N ens N N e4 ee .e ee
' &d4EmfX e e e M m u uu u u u w W w w J m & &

$u O O O 4 = u u u u w w E C E E M e e e
i DW20e e e e e e u u uu u uu u u u J G J G
!

268

<
|

-- - _ - - -_ _ ___________ - _ .



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

|
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A A 1

31 1 h

bP 8 ChvL / MM i L
V A M &0E y aaE
t h C CN I R CL FAIL F K VDLP 1 1R
N 8 NO. DAT& GW &EH E$R Y FAILURE MJCE FAILDRk PECHAN1$M

G 8P1 0181G2 051877 CA02 D A00 R 14 i H2O JACMET HkAIER FAILuRk--EDE TESTED 3 DID NOT MEE 1 TIME CsIIERIA8EkCEECED 8t 12 atCONDS
~

G 8P1 040580 020978 CA02 0 812 14 T DG TRIPPD ON H1 mA1ER TEMP AFIR 23 MIN OF 075 Ask LEAKAGk CN PUMP COOLING waler $HAFI

G BR1 G16eS4A 010477*hM30 8 A04 CD4 i 83 DG TRIPPD R/3 AT POWER LOW LU8E OIL TEMP L0h $LIPulhi FOR F6E-FILfER HEALER eJACRT
C BR1 C1683%8 010477 NM30 8 A04 CD4 i e4 DG sRIPPD Ria AT POWER, (D $h11CH NOT RESET L.C. PRES 3 $w1TCH TIME DELAY 1hC0kRECT
G BRA 022434 091178 NM30 A e07 i 4 T el DG CTLINDER 81 NOT FIRING--HE Ab t LOADING III 6AbLlY FLEL PUMP REPL ACED

G SR2 414146 01C976 NM30 J A10 D 4 M el DG $lARTED SUT CUIPUI ana FAILD IC CLOSE TO E-1 BRCMEN LLG hlRE DUE to STRESS
G DR2 019810 120377 GM25 C A12 04 I 2/3 DG F AILD ID ROLL U W E R --L O h STAR 1 AIR PRES $ bat RuribRED REGutATOR DIAPHRAM
G DR2 G22262 082478 GM25 C A10 R U4 I 2/3 UNil 00$ LN!) 2 FAILD TO STARI ON IST ATTEMP P!h!CM GkAR MOT ENGAGED ON Att $iART MTR

Cg G DR2 C23337 121678 GM25 C A00 R 0 4 T 2/3 DG AIR sgART MOTOR $ DI$ ENGAGED AFitR fem SEC3. ID2 RELA) CLEAhEDilD2 AND AIR VALkE t

G DR3 014439 030376 GM25 G A13 K i4 T DG COULD NUI BE LOADED FROM CCMTROL ROOM Guthk CohTROL hlRE WIsR ATED FREE FRCM LUG

G DR3 C16015 092176 GM2S 8 809 I4 i DIESEL 3 RECILWD HI TEMP ALARM PARTI ALL7 CLOGGD STR AINR IN L.C. CIRC PMP

G OR3 bl618F 160976 GMZS G Als a 1 4 i LC$b 0F CONTRUL R00M $ PEED C0hiROL LOCSE MIRE ON G0thR C0NIROL circuli
G EN1 016644 061377 FP25 0 814 Iu4 i IC DG IRIPPD kESTAkiED $AT1$ FACT LO JACKET CLNI Lok COCLh1 PRES $ $w1TLH 10 et CAL!sRATED
G Eh! 018646 0618 77 FM25 0 814 T0 4 T 1C DG 1RIPPD ON LD CUOLN1 JACKET PRE $$URE P05bl8LE INCORatCT Pat $5URE $ETPOInl$
G E N1 (1864 7 662577 FMrs D 814 T D 4 h IC DG IR1 PPD ON LO C00LNT J ACmf PRE $$ CPERT PRLssbRE mA$ A80vt IRIP $E1P0thi
G EN1 02JL13 111977 FM25 K 802 i D 4 i 18 DG OUTPUT WOLIAGE 100 HIGH - 18 OG $ HUT 00mM IMPACPER ADJu$iMENT OF Abt0 REG $ETP0thi
G F P A 02 3101 120S78 GM25 G A02 $ D 4 i "A"DGTRIPPD WHEh SEING PARALLED M[$ADJusTMEh3 ct GOVEh08

G P82 G18887 082677 FM30 I Ac6 $ 0 4 T E4 DG (RIPPED ON ObER$ FEED OvhPD 1 RIP $ET B LGe DE31GN VALUEE

G QC1 G1916G OS24T7 GM25 L A13 i 4 i bNii 1 DG STARTED AND RAM,8bi NO WLIGebthCHsFREO FREG GEN IACH SL1 $ CREW $ W18AATED LCO$E )

G GC1 019994 112877 GM25 K A10 D4M 1/2 DG buULD NOI $iAR1 $UCCE$$FLYeFIELD SKR DEFECT +Altto 01CDE IN FLD ena INTLn C RCull |I

l
i
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OLL A

P 8 Ct 0
i / MM i L PW

W A M 3 0EV A AE
E N CONTROL Fall F K f DCP b1M
N I NL. DAIE Gw 5kHEaxy FalLUME N00E FattuRE MECHANI$M
G 6Y1 01474G 050676 FM30 F A09 R i 4N "B" DIL5EL GENEkATLR TRIPPED ON HI CEhmSE PRE 3S CLCGGEO CRNRSE [J aur URIFICE CR tJ obDr
G VY1 CleJ43 C62377 FM30 F 813 R I4 i "8. OG IRIPPED CN HIGH CRANKCASE PRES 5URE bg8RIN CAL 5ED HO5E CLMP CN AIR EJECT FAIL
G Vf1 0196S8 072677 FM30 C A09 I4 I "A" DIESEL GENERATCR FAILED TO START AIR STAR 1 SQL WALWEa 80bMD CL50 6T OE8RIA
G Vil 020194 121977 FM39 F 813 R I4i "B" DG IRIPPE0 QN HIGH CRANKCASE PRE 55uRE ENG 618 Cab 5ED AIR EJECT HC5E 10 LUCSLN

,

G vf1 020464 012478 FM30 0 809 i 4 i O!E5EL GENERA 10R "A" 1 RIPPED CN HI J AME1 CLNG IkMP 3-hay bLW SLOCMED TO 8f PA55 CLNT ARND Ha

a 891 G14993 052076 GM25 C A09 k I4 N OG #1 FAILD TO START 3 IIMES OG 82 ST ARTED OK WATER ACCLMULAT10N IN AIR START ST5fLM5
w 8W1 017883 022477 GM25 L 805 04 I DG CUIPui BREAKER TRIPPE031NIERNAL LC$$ OF FIELD th!P h01 015CUhMECit0 00R1hG ACCEPT.lL18

na W 8W1 017348 031477 GM25 J AJ4 804 i 82 DG OLTPut SREAKER FAILD TO CLO5E Olasy cChTACIS CN 8Ku CONI $h!ICH

C$ w 8V1 017621 041177 GM25 J A04 8D4 i et DG OLTPUT 8REAKER FAILD TO CLO51--0!RTY CONIACT DESIGN CHANGE REQbEST FOR SE AL ED REL Af 5
m SW1 v17tvJ 042677 GP2S J A04 8 D4 i 81 OG ObiPUT 8KR. FAILD 10 CLOSE--CL5tGN REQUESTED DIRTT CUhTAC15 ON hfLOA(NO FILLDS R LE AT

m Sv1 C17e96 042977 CM25 C A09 R i 4 N OG el F AILD TO START REPETITitt MU151DRE IN $ TARTING AIR
h 8W1 017827 05C977 GM25 J A04 RD4 i 82 DG Obipui 8KR. Falte 10 CLC5t+-RLPETITIVE afstatNG RELaytM5R28 IN MANLAL 51AR1 CRt.

b avi scJ437 011178 GM25 J A04 R D 4 1 #2 OG ObiPUT 8nR. F AILD To CLOSE 1h EXERC15E MODE ha C AUSE CCULO 8E DEIERMINED
w OC2 620981 031978 h030 C 810 U4 i 2CD DG GASKET 5 ON AIR LlhE TO 83 CVL 8tte oui FRACluRED AIR 58 ART CHECK wALDE

h 0C2 02202e 072878 h030 G 810 R I4 i 82 A8 OG CVERSPED mHL UNLLSOG PREVIOU5 CCCURREhCEr m0RN LINE AGE C AP $ CREW SRdKE IN GOVEh0B
m DC2 022SG3 091178 u039 C A13 i 4 T 2 A8 STARIED FC* LOAD TEST wh5 TRIPRED OFF MANU ALLt P151LN 8CLI FOR AIR CHELE VALV LOO 5E

e IP3 01003S 092476 AL18 G 802 i 0 4 i EDG 31 CUTPUT FREQ INC TO 02 HZeCCLLO NCI CCNI ELE AIR IN GCb OIL LINES FROM PREW1005 REPAI A
W JF1 022e30 091778 FM40 G A10 04 i 18 OG FREG COULD NOI BE INCR ABOVE $6.S HZ CPLhG SET OC MIR AhD GOW POS Pol hAS LOOS
e KE1 019171 092077 GM25 E 806 C D 4 i 0$L GEM 1A $/0 kHEN $MonE C FIRE 085VD IN TUR80CHG CARBCN Bb1LDur CUE TO 5HORI OURATION OPER
m KE1 L2009) 122177 GM25 G 802 5 0 4 1 0/G 18 WOULD NOT Pack UP MORE THAh 1500 Kw LO AD av>CHR0 MCICR LIMIT 5mCH5 ADJuSIED IMPRuP



I

1104 ....OU..R S.
H

.
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L /MM IL P V

W A M SOE f A A k
E h CONIROL -FAIL F M t DCP 41aN I NL. DAIE GW $k H E aM Y FAILLRL MODE FAILbRE PECHANI5M
s Pm2 C15733 09107E FM30 F 802 04 i 01 DG Ih1PPED ON HIGH CRANACASE PkE550RE HOSE CLAPP5 Ch PIPE NUE Ca$h AFTER MAthI
e PIL 016417 062977 GP23 1 A14 5 i 4 T 30 DIEaEL GENERAL 0R F AILED TO ST ARI - LEGlc F AILua SPEED 2Eh3IhG AiST SE1Po!NT ORIFIED
w R02 621313 041078 FM23 G 813 I 4 T LDG LOAD F AILED IO INCRE ASE A80VE 90GKh C0rM SRLSH Wl8RA|ED 00T OF GOD SPD CHGR

e aA1 UlsF494 073077 AL23 A A10 C | 4 N 1A DIE 5tL INOP-FAILLD TC REACH M A 4 EU' 5 PE E D ON STRT BIhulNG iLEL R ACR Lhn6 - LACR OF LURRICAT
= 541 G18 7998 C73071 AL 23 A A1G C T 4 N 18 DIE 3EL INOP-F AILED 10 RE ACH RAILD SPkED ON Sik[ 8thDANG iLLL kACR Lhp.G - LACK Ui Ld8RICA
w Sal L19929 111777 AL23 0 813 8 I4 T AC DIESEL DEWELLPED welER JACKET LEAK CRACK FCbhD ON 3/8" P1PE h1PPLE
w IRL 018447 6622FF GM40 G 810 I4 h stSI DG FAILED TO A45bME M1N REQUlkt0 LCAD 6Rb5H FALLEh Lui LF DC GOV CR!tt M0lLR
s l u 3 01814 7 033177 GM25 A A12 A f 4 T DG "B" DID NOT REACH SPEED L tLTG wilHIN SPEC IIME AIR IN FLtL Llht-CRACKS IN SUCil0N ILSINGp,

[j e IUs L21919 C6(178 GM23 A 810 I4 i 8 DG H1 LEeEL th FbEL TANn (ENG.MCbHTDI OG 5tD L&tEL setI(N PalfhMCIICN--REPLACLD ShlIC
m (R1 011310 030177 GM02 C A10 04 T #1 EDG FAILD 10 STARI Ddt TO FAILD STARTEN MCTOR Ad Ma ruRE 5H AF I BO OKEN..RE PL att D = >P ARE

e 281 v15 lee 062176 C840 A 813 [ 4N 14 DG HAD FO LE AP AGE AT IHe 6L FUEL the PCMP el8 cab 5ED CRACRLD FTNG ON Liht TC thJ
e 211 CiJ3489 011E78 C840 G 810 i 4 i DG "o" 5TARicD L LOADEDe 801 DECL ARED th0PERA8LE LD CLhtRCL AIR FRE45-TRIP V g =0e RING LnL

w 211 02251$ 090278 C640 C A10 04i 18 DIE 5EL GENERATOR FA! LED 10 STAnt >IARTING AIR Disl BUjHING ROIAILD IMPROP

W 211 022840 091478 C849 8 A02 C 0 4 h la DG CAME UP TO 2PEtD AND THEN TRIPPED - S !!PE5 RAG th CIL SIRAINER CAUit0 LG CIL PRE 34 i
e 212 917e09 05C677 C840 1 813 C t 4 T DIE 5tL bENERAIOR 2A TRIPPED FROM fcLL LCAD LEAK IN AIR LINE IG MA51LA 3HUIDChN WALbt
a 212 019780 111777 C840 1 813 C T + T "C" O!ESEL GENERATCR IRIPPED CFF-L1ht LEAM IN AIR LINE 10 MA5fta Shul 00mN Walvt

i
'
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L N CONT 80L FAIL F K $ooP &1 Rr
N I NO. Daff GW tHE ak f FAILURE MODE F AILLRL MgCHANISM

8 IEI 35 e3e" 05IIi5 GM2: C lid ~ 3 e i DG s1 F AILD TO STARi'CN'555ELiiD E.5. ACibaTICM iaILD D100t'IN'IUiC'IiiRI'CieCu!I
8 ARI 049378 1C2377 GM25 C Alt i I8i el OG FAILD 10 5taal30 RIFT CF 10 RELAT SEIPolhi AL50 OICDE CR-1 FUUND 5HORTED
8 Ca3 019302 092877 FM30 8 A10 5 D 8 T 38 CG FAILD TO STARI COE To start PEpMIS$ltE LCSI O START PERM. Dut TO Lom Lu6k att PRE 5544
8 Ck3 023i21 122777 FM30 G A09 R D4i 36 06 ratto TO STAki--3RD OCCURANCE SMALL Pl!CES OF IN3ULal10M PREWNT GOVENDa
8 Ck 3 b202 78 010378 FM30 G A09 R D 6 1 38 OG FAILD 10 START --4TH OCCURANCE FOREIGN MAIIER [N SERVO 80:4'A
8 Ra1 016eS6 120676 GM25 G 810 0 8 T OG "A" TRIPPED OFF-LINE 25 MIN INTO TE5I & PEED CLhi au FLD CL0aEDe5PD DECR TO IRIP
8 511 020997 031878 FM30 s A10 f a T kDG F AILED TO SlaRI DEFECTitt DIL Pet 55Ung LIMIT 5stICH

ha 8 112 021605 052378 FM30 F 809 E [ 6M OG 8 TRIPPED ON HIGH CaAMRCASE PRE 55 - 32 MIN auN PARI PLbEO CRIFICE PLAIE-To-CRR5E WAC EJC
bN 8 112 023430 122878 FM30 A A09 i e T OF-a-18 DID NLI START PattlALLT CLCGGED FLEL O!L FILTER

C CC1 L17822 051577 FM25 M a09 R I8i 812 DG F AN F AILD TO 31 ART WHEk GEN RECE gvo SgGnAL DIRT ON FAN MAIN OKR CONTACIS
C CL1 014592 1010 77 F M23 K A1J T e T 812 OG FAILD 10 aEACH WOLIACE WIIN!N 16 SEC. 2 LGCSE Fb5L HL0a5 IN ERCITATIGN ClaCU TI
C CC2 018*22 022277 FP25 C ADO u 8 T 821 F AILD TO ST ART & A55LME R ATED SPEED IN 10 SEC AIR START ST5 014A55 MELD LINePECTED
C FC1 016S90 042776 GP25 C A02 T D 8 U DG-2 Pu! MARY AIR 5I ARI MTR FAILED TO 015 ENGAGE IMPRPR SETNG FOR .AG PEOP DN SeTCHG IACH*

C FC1 v15e14 081376 GM25 G 010 T a N SMorE COMING FRLM DG-2 GovENOR MuiOR ENCLC50th AaMAT6st Hao OPEN htN0t>G
C FCI 015722 081576 GM25 C A14 i D e U DG-2 PRIMARY AIR STARI MIR Fa! LED TO 015EkGAGE SEING FOR MAG PELP CM $tiCHG TACH OulFiaD
C FCI G21799 071278 GM25 K B10 R D e T DG-1 FitLD WENT TO MAX EXITATION - UNIT SHu1DChN 3 LACITER 5LOCOMPONENT Fattuat$sCOINCIDie
C FCI v22249 080978 GM23 K 810 R D 8 T DG-1 FIELD WEMI TO MAX EXCITATION - bMIT SHUTOCmM REFEk tCLTAGE ZENER DIDDE OwTPui DRIFIkD
C M12 019455 092477 FM25 I 814 5 T 8 T 120 DG APPEARED TO TRIP DN GEN OVERCLRRENI MICR0 Su Cut OF ADJ ON DG DesPD IntP MLCM
C MI2 022131 080378 FM25 A 807 T8 I DG 13U 5HuiD0mN OUL To LEAKING INJECTOR CRaCR IN ANJ PLMP DISCH valve Ca ts

C Mf1 020733 021878 GM25 G A09 i 8 I DG-la F AILED To aESPOND OURING TE5I SUN FOR IRAING Olail CLPTACT CM SPEED COMia0L PC 804e0

_ _ = _ = _ ___
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C SL1 L22532 090578 GM30 J A1G T $ i "A" DG OUTPUT ORE AutR wCULD NLT CLOSE REMOTELY DIRTY CONTACT 5 ON IT5OPER&i!DNRELAY

G SPI G14417 032476 CA02 0 809 R T 8 i DG TRIPPD ON HI COOLING WATER TEMP haler PuPP SbCI SCREEN PLUGGD

G 8el GIS449 08CS76 CAG2 0 400 R U8N DG FAILD To b1ARI mITHIN 15 StCOND5 DURIN bEtkLY POSSIBLE MATER J ACKLi HE ATER FAILURE
G OP L15444 Cn1476 C AD2 C A10 R T6 i mEEkLT 1EST FAILD 10 STARI 51AR11NG 8ATTERY C ABLE F AILD LOCsE CCNNtC

G 6EkNCRI INCLRREC8 A$MS6 Bel 019391 101177 NM30 G 803 08 i 82 DG ONASLE TO MAINTAIN LOAD CYCLING SC0Kd 4HLRIED LEADS IC C

G BR2 01a823 122976 NM3G G 810 I8i 82 CG FAILD GPERASILITY 1EST --LOS5 CF SPEED CCNT. CLLTCH ADJUSTED AhD 51ATOR tutiMIR aEPLAC
G C 01 013 8 72 082376 C840 A 800 U 8 i FUEL L!ht TO AN INJEC10R OF 81 DG BUR 5T CALaE bMDERERMINED

[j G CU A U16 712 111076 C840 J A03 5 0 4 I EG-1 QuiPUT SKR F AILD TO CLOJE--atchh Fb5E 59 RELAY DISCONhECID Chtf CNE MIRE CN 11/0/I6
CFL h DLE 10 MLD IN SlRAINERGd G Dal el495J 062276 fM25 0 809 C i e i AG-31 DG 1RIPPD ON Hi J ACkET TEMP-DECL ARED IN0PROL tan LOh

G DA1 017756 051077 FM25 J A10 J 0 e i 1G-21 DG CUIPui 8KR F AILD TO CL0nt AWA COMIACT5 CF SihD8f IRANSFORMER OPEN

G DR2 02D242 010378 GM25 C A13 R I 8 i bMIT 2 DG F AILD TO START WEERLY SLNW IEST LOC &k MIRE AT TERMIhAL 2345

G DR2 021648 030778 GM25 C A04 5 0 8 i OPERAIR 5H00m AIR STARI 50LEN0!D EbMIT 2/3 51 ARIED P05318tL blRE CAMAGED DuE 10 FREQ IN5PEC
G DR2 629e55 03ce76 GM29 G A14 i D e i EhGINE OtER5 HOT At 1010 RPM WHILE C5 SE1 Al 1020 HI ObERSHCOT SV 001-0F-ADJU5I GOWNR COMP

G Dal 021538 OS2278 GM25 G A02 D e i u-2 DG IRIPPD 4 TIME 5 ON OWERSPEEDIRIA IN $10 MCDE GdbMR SE1 TING FLUND SET 100 HIGH

G DR2 C22589 092278 GM25 C ADO R 0 8 I LNIT 2/3 F AILD 10 STARil AIR STR1 MIRS ENGAGED AIR-51 ART SYS MILL 86 MODIFIED

G DR3 016455 1115 76 GM25 G 81C R i 8i LOST SPLED CONTROL FROM CONTROL 80CM F AILD CbER18 Att LIMIT Sm!T H DN 60WNdC

G DR3 019722 112277 GM29 G A10 R D8 i 3 DG 51 ARID /LCADED-0%ERLOAD ALARM *DG 1RIPPD 840 CAPACITCM IN SPEED 5LN$1MG CRI.I

G Du3 019727 112977 GM25 G 810 R D 6 N 3 DG TRIPPD 3G MIN AFTER STARI AND LOADING bHORIED CAPIC110R CN hPEED SENSING 80ARD

G Eh1 w14795 65%176 FM25 M 813 5 I 8 i NORMAL SURV. TEST CG IC IRIPPDI LLC 5E WIRE kul ul8 RATED OFF WIRE-PANEL R43-PD01C
CG E N1 01553 7 062676 FM25 8 802 5 0 8 i DG IC IRIPPD DUE (G LUBE CIL SWITCH N01 C AL18AAILD PER50NNEL DID NCI CALISMAIE 5 ell n



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

4. 10 8
- =..R5NOU .

F F D
A A 1

h 1 1 5
uL L R C

'P e Ct 0
L /MM i LP W

W ~A M 50t T A A t
E N CCNIROL FA
".l._."9:.._Bd.IL

FK
!_?_!_5DLPp14. i." ! ! " I !!!!'"!_t991 tiltua!.alc"*"il"

G LN1 018839 081277 FM25 K 810 0 e T 1A DG Lusi MANUAL WOLI AGE CONTROL MAN RkG MIR OPER XFMR PhR SuP DIODES FAIL
G kN1 020214 112577 FM2$ G A06 T.8 ! 1A DG FAILD 10 STARil5 TUCK G0bMR 8005TR SERWUMOTLR AIR P!biCN bA5 CouRCDLD
G E N2 022 7314 1028F8 FM23 G A10 R 0 e i "C" Dit5L F AILD TO RE ACH 2*0 RPM IN 7 5EC. STICn1NG 60VNR 800blA SERWO
G E N2 022 7318 103178 FM25 G A10 R TU N "C" DIESL FAILD TO RtACH 2SCRPM IN 7 5EC. FALLTY LLECIRONIC 5 PEED Sm!TCH SIGNAL
G FP1 Lle4[6 111776 GM25 I A10 R D8i "8" EDG F AILED TO START DURING SuRWEILL ANCE TEST GEN IACH RELAY DID NOT DPERAIEe DEF CNbin
G F P1 017 72t 042C77 GM25 1 A10 R D 8 T DURING ROLilNE SURb TEST, EDG FAILLD TO 5 TART TACHOMEIEN RELAY FAILkD
G OC1 014447 030376 GM2S K A10 D e i DG 2 51 ARTED SUT DID NOT DEV SOFF WLIG To LOAD mE51H5E FFC0 RELat FLD TO ENRG2 FLD FLA5H
G OC1 023119 113C78 GM25 K A10 0 8 T elDG ST ARIED BUT GEN F AILD TO EXCitt--Abfu ACT.f E5 bNUSED T ARGkT MECH LINKAGk IN RELAY BINLN

[j .G PE2 020605 022878 FM30 $ 812 C D 8 T E-2 DIEhEL TEIPPED ON H!bH CRANKCA&E PRE 550Rh b4TER IN CIL VAPORIZED - LEAKY CIL DRUM 5
#* 'G Pl! G22128 080278 AL25 K 801 D8 I 8 DG SECAME INOPERA8LE AFIER CNE HOUR RLN OPERAICR CALSED DIODE F AILURES IN VLT REw

G 0C1 41412G C11276 GM25 C A10 08 T UNIT 1 DG F AILED TO ST ART WHEN MODE 5W IN 51ARI MD AIR STARI sat ttb DIRif-NUT OPEN FULLY
t 8v1 918628 071777 GM25 K A10 R I8 I s2 DG STARTED AND CLOSED ONTO 8Ub80VIPUT VULia =0. LOCat CONNECTICN5 IN AUiG FIELD FLASH CMT

*

w DC2 021681 061778 h030 4 807 i 8 T 2CD DG hlDELY WARf!NG CYLMDR TEMP IAGGED CUI FutL INJECT. PLMP FAILD
'm IP3 C16266 102176 Alle L b10 5 0 e i bNABLE 80 CONTRCL $ PEED OF NO 31 DG bNil/ PARA RELAY OPER INIRMIT-DtFECTv CONN
e JF1 019360 091677 FM40 C 810 8 D 8 N DiL GEN 1-2A EVENTLALLY IRPD ON OV5PD AFTER SIARI MAIN AIR ST ARI VALVE F AILED IO FULLY 5Hu8
m JF1 019366 100777 FM40 G Alc 08 i DSL GEN 1-2A FAILED 10 START CURING TEST SPEED suliCH FAILED - 12LV 65 13Lb RAIING
h JF1 020996 030878 FM25 C A09 C T 8 T 0$L GEN 1C FAILED 10 START DURING TEST CORRC110N PRODLCIS CLCGGED AIR STARI'vtW5
m JF1 02223t. 081278 FM40 J A10 5 o e N output SMR FOR DG 18 FAILED IC CLL5E Ab10MATICALLf CPER MECH FOR Aur ShiCHS OUI 0F ALIGNMT
m JF1 022374 082778 FM25 G A10 R D 8 N 2C DG uGULO NOT RE5 POND TO AUTO OR MAN SPEED CHG SLCeN Fb5E5 FOR MOP AND MJT

e JF1 (22373 090S78 FM40 G A10 R D b M 1-2A DG h0ULD NOT RE4 POND TO AUTO WLTG UR SPD CHGb OLChN Fb5E5 FOR MCPeC AUSED 8t F All 010DLa

!
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...T o.8.H OU.R ;
*

4
. ... .

F F 0
A A 1

3 I I b
uLL R C

P 8 CeU
L / MM IL P V

V A .M 50E fA A L
t N CCNTROL' FAIL F K f 0C P i R

.N ..I. ..NO..... . . .D.A I .E . .G..w. 5 .E.H E .3. . a . .Y .F A I.LU..R E.MO.D.E
R

...I Lb.k E..M E CH A N.13.M
FA

.. .. . .. . .. ..... .

m PRI 014342 061777 FM30 6 610 Ib i 02 OG (AILeo TO Rt3 POND TO LOAD CHAhGL $1GNALS Llhk LEVER REV MlbblNGeCAPSCREmb LOC $E

e Pil C17146 020977 GM25 J A!U R 0 8 T 3D EDG UUIPUT ORcAkER w0blD NOT CLOSL DLRING IkSI DIRI IN LhR 8RNG OF UVRCRI REtaf IMG DISC
e RGa .22450 081678 AL18 J A10 i 8 I B EDG OUIPui OREAKER buUl0 NOT CLCSE 8AD CONN Al CONT PhR FUSE SLGCK SIUS$

ng a R02 014823 030176 FM25 4 807 R T8 i "B" EMEM DIE 5EL DID NOI REACH RAILO CAPACITY s 12 CfL 1hJ PLUNGED & SARREL GALLED

[$ e R02 019J34 091377 FM25 A '807 R i 8 i "A" OIESEL GEN $ AILED TO ASSUPE FblL LOAD SitERAL futL INJ RODS WERk sTICRlhG
w ZI2 020258 010678 C640 K 810 R I8 | 2A DG OUTPUT VOLTAGE INCREASED AND COLLD NGI L0mER SURhED CthTACT IN THE VOLTAGE RiGULAIOR
a 212 021'44 0*1774 C640 K 814 I i 8 I 2 A OG UuTPUI WOLT AGE CYCLED - C0dLO h0i CONIRCL DRI6T OF VLIGE REGULATOR STA88tlif CIRCUT

.
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L

8,10,24 HOURS

!! ?
5 1 1 5

P C h
L / MM iL Pv

I k CON 1ROL hhkP fRFA L K
M I NO. DA E GW 5 EHt uf FAILURE MODE FalLbRE MECHANISM

8 R$1 01:329 071576 GM23 M ADO UU T $cVERAL ATTEMris TO 51 ART "8" DG hERE bNSUCCE35FUL ha DEFINilk C AUSE CCULD BE F0bhD
C CCA 017406 060177 FM25 0 A12 I D I 821 DG FAILD TO MEET STARI TIME CRITERIA sket!CE HATER INLEI WALVE LEAKING EXCEstL
G 841 02DLG8 12C977 NM30 C A99 I 0 i 83 DG biART TIME 10.2 51C v5 10 CARBCN Ob!LDUP DN AIR WAlvE SILCR $HLI

G BRA 019948 12107F NM3D J 800 D D T 3MORE CUMING FR M 32G REL AY AND 8600 RELAY FL AMING RiPL ACED AND C ALIBR ATED RELAYSC

G BR2 G;4614 031476 NM30 A 812 I D I AI 968 P0eE R 82 DG ST ARTED 10 CYCLE IN LOCAL-MANbL FuELOIL 5HIFI WALWE LEAkN GA3 RET RENEmED

G SR2 015461 061176 MM30 A A02 C D D i el DG b!ALLED E FAILD TO !!L INTO E-805 R/R Al PR 40 GAL H2C IN SADDLE E 4 DAY [ANK
G 822 016399 111176 NM 30 C A08 i D 1 DG FAILD OPER TEST-12.2 CN 82 AIR RECIEVER CHECK tALVE RU$1ED 5Hbf

C3 G C01 016S60 110776 C840 K 808 i D i DG-2 L0si ELECT G0biRNOR CONTROL AND WOLIAGE Pol. TRAN5FRMR Ib5E CCNTAcis Ux!D42ED
U G DA1 014334 022776 FM25 8 812 R I D i SMALL FIRE ON EXH Ab5i MANIFCLD OF DG 1621 CIL LEAN FROM FRONT CLtER PLAlf

G DA1 014337 031776 FM25 H 612 R T D i SMALL FIRE NEAR EXHAQ5T MAN-IbRSOCHRGR FLANGE IG21 LEAKY FLANGE GA5KET

4 Dal 01399J 10C176 FM25 F AOS 0 D I 1G21 BROKEN L0uta bERI DRIVE CDUPLNG HUS HUS MADE OF mRCNG PAIERIAL

G Dal G16452 11G476 FM25 A 804 D D i DG IG-21 3/D DOE TO FIRE -FUEL LINE FRACTURE INADEQUAIE DESIGN
0G DR1 021>1F 050778 GM10 8 A10 i D N 1EMCRAAf DG F AILD 10 ST Ap f Duf TO lcm Lb8E DIL PR$ L.D. PUMP C 0.* LING DAMAGED

! G DP2 016A68 093076 GM25 K 809 T D I 2/3 DG OUTPdi ERRA11C AFIR CUhIRO PL ACED IN "hiOP" 5HORID SELtNIUP RECTIFIER Dus 10 DIRI
G OR2 (16493 1C2976 GM2S 1 AA4 5 i D T UNil 2 DG FAILD TO START fu!CE MALFbNCI 5#D &CLLMD $0LEh0!D PLbHGER CUT cF ADJu$1 MENT
G DR2 U16654 121876 GN2) A 802 5 D D I bNti 2 DG F AILD 10 CARRY RECD LUA0 32000KW MAX H4L IN FLEL SLPPLY FRCM FLb5HING OPER ATON

G DRd 019728 112977 GM25 0 812 C D D i 2/3 DG $/D DUE 10 COOL H2O PUMP TRIP 1GMIN. LOADED malER LtAx0 GROUNDED PuPP $1A10R
G LN1 Q14F78 G31576 FM25 C Alb D D i la DG F AILED TO ST ART DORING SURvEILL ANCE 30L CPER AIR WLW IN START STS SIUCK 5Hbf

G M01 016186 101076 GM23 C A09 i D i 811 DG F AILED TC ST AR T ON 82 STARTING $15 TEM 82 STAuf Sf5 AIM CONT COMP F0 BLED W Runt
ER AN5 ION 8ELLOWS CONNECTOR SEPARATEDPG P11 C15966 092276 AL2S H 804 8 i D T "A" DG EAHAU5I MANIF LtAKING BLACK SMOME

1
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8,TO 24 HOUR 5

F F 0
A A

bff R E
P 8 CE D
L /MM i LPW

y a M $0E i A A E
e N CONIROL Fatt FK f9b P 4 1N
N I Nu. Daik Gw 5EN kaN r FAILURE MODE FAILURE MECHAN!sM

G Pf1 016368 111776 AL25 H 804 8 I D I "8" 06 EXHAUSI MANIF LEAKING SLACK SMCKE EAPANal0N BELLCuS CONhECl0R 5tPARATED

e 9W1 02131% 041878 GM2% A 812 i ON 81 DG mas 5/D AND DECLARED INCPER ABLE--CIL LE ARS FLam IN FUEL Ott PUMP DISCHARGE PIPE WIPL
u J F 1 019 3 $ 9 091377 FM40 C 810 8 00N DSL GEN 18 EVENTUALLY TRPD ON OV5PD AFTER SIART MAIN AIR START WALWk FAILED TO FULLY SHUT

e JF4 02C992 030278 FM4C C A09 C i 0 I Osl GEN 18 FAILED TO ATTAIN RATED SPEED CORRC5Ich PRCDLCT5 CLCGGED A&R 5 TART WLea
k u JF1 62118" 032378 FM4D C A02 D D N OSL GEN 18 FAILED 10 COME UP TO SPEED PER TECH SP PAIN A&R $1 ART WLV PUSHER A557 MI55ING
~

s Pf1 G2144S 051778 GM25 J A10 R D D I 40 EDG OdiPui SREAKER h00LD NDT CLosE DLRING TEST hE ST 662 A143H01 L AICH-CHKMG 4h OLFECTitt
a TR1 018633 08C277 GM02 D 209 C T D T el DG OVERHE AIED--RbHNING FOR APPROA 2S MINU1ES SLLDGE AhD SCALE IN 67C OF RADIATOR T98L5
a fdl 018654 080277 GM02 0 809 C I D T s3 DG OWkRHEAID AFIR 30 MIN. OF OPERAIICN 72% OF RADIATCR IUSES BLOCKED SLbpGE SCAL

e ZIl G202SS 010378 CB40 K 810 R I D I 18 DG OUTPUT 90LTAGE PE GGED HIGH-Cob (O NOT LumER PC BOARD FAILURE IN THE WOLTAGE REGbtATOR

w 211 G23308 122078 C840 M A00 U D N 18 DG F AILD TO STAR 3 DURN AN INADDRIN1 SAFTY INJEC EATEN 51WE TE5IING REVEALD ND CAU5E

i

-. - __. _. _-
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GRE AIER THAN 24 HCURS

!! ?
5 1 1 5
UL L R C

P 8 Ct 0
L /MM IL P y

V A M i UE T A A t
t N CLNih0L FAIL F K f 0CPJ&M
N i Nb. DATE GW 5EH c > k Y F_AILURE MODE FAILURE MECHAh!5M

8 ANA 024L63 032C 78 GM25 E BLG T G T DG s2 ON FIRE DLE TO LUBE O!L GETTING lhTO E AHAUST luRBUCHGR SRNG FAILEDeCAU5NG SEAL FAILLat
a Del 019816 122977 GM25 G A14 a 0 6 h DURIN LUSP OG 1-1 STARTD AND IRIPPD ON CVER5 PEED IMPR0PER SE111NG5 0F N1 $ PEED AND OWLR5PD

8 0d1 G207C6 02C878 GM25 E 805 DGi 1-1 DG s/D DuE 10 h015Y IURBOCHANGLR CEblGN/FABRICIh CR COPPNI FAILLREe0EPLACD

8 081 021deh 050978 GM25 E 800 0 G T GEN LOAD FLUCIUAT1hG AIR INIAKE LO PRE 55 ALARM cab 5E UNKh0hN EX)EN51WE MAINT PEkF01MED

d 482 021t07 052C78 FM30 F AGS C D G T DG B FAILED 10 START %ENT SHFT bit LP & LWR CRANM5 FLD-IPP MIL

C CC1 61SS84 080776 FM23 J A02 5 0 G T 11 DG F AILD TO 4ENSE "Ai VOLIAGE"COND.-0UTPUT BKR. blLL N01 CLOSE--COLD SOLDER C0hN 10 ERA
C M12 s144640 022376 FM25 F 804 8 i GN DG 12u TRIPPkD OFF-LINE - SIMILAR OCCURe!75-238 bPPER N00 BEARlhG FAILURE - LACK OF LUBRI

C M12 016031 092276 FM2 D 809 8 i G T 120 DG ukCW0 Lob Ch FLO ALA-UNIT bMLOADEDs SECORED LAC 5V MUSSEL FCULING OF UG HI EXCHANGERS
C$ C M12 616626 126176 FM25 D A09 8 i G T 13U DG STARTED, h0 Cu ILOWe SECURED EAchV MUSSEL FOULING OF DG HT EACHANGERS

C M12 9167b) 121876 FM25 F SG b D G I DG.130 83 UPPER PISTON CON ROD 8RhG CAP $HEARED CAP 5CRsub F AILED - PROS DUE TO ORY ST Ag g3

C M12 017420 011077 FM25 F B13 5 o G T DG IJU 5 HUT 00nN DuE 10 HIGH VIBRAllCN SK!D M'luhl IN NESONANCE W!iH EhG FREQUEh

C M12 Llo972 081777 FM25 0 809 8 i G I 12U DG L0m Cm FLUw ALARMe DG UNLOACED AND SECURkD LAC 5% MUSSEL FLULIN4 0F OG HT EACHANGERS
C M12 (le9768 C92077 FM25 0 ubv 8 Tb N COOLING mIR LOW Flum ALARM - 120 DIESEL GEN IN5LF CL INJECI10N FOR ADO MU5sEL CON 1RUL

F LLING CF DG HT E1LHAhGERSC MI2 021386 050878 FM2> D BD9 d i G T 12U DG L0s Cw FLOW AL Ak M,e DG bNLOALED ANO SECbPED 4AC4V Mb55EL C

C MI2 023213 12CS78 FM25 0 809 8 T G T 12U DG a/D DUE 10 LOW COOLING WAILR FLOh MUSSEL 5 HELLS th IHE HEAT EACHAhGER

C SL1 017134 011877 GM30 E 804 R T G T 18 DG R AN F OR SS MIN IHEN TRIPPED ON LOCK 001 luRB0 CHARGER SHAFT AND CIL SEAL DAMAGED

C aL1 019:11 092677 GM30 E 804 x I G T 1A DG SHu1DOWN hMEN 5MOKE !$30E0 FRCM IbkBOLHAkGER F AILED TLR80 CHARGER LNii
G BP1 014e94 051676 CA02 D 809 R I L N DG IulPPD ON HI COOLN HATER TEMP PbMP SHAF1 SCORED INLEI SCREEN PARTIALLT PLOGGkD
G 8P1 sid742 08tt77 CA02 J AG4 5 D G T IE51ED EDG d1TH 2A-28 BKR RACkD Out! AU10 IRANSFR AND MAN IRANSFR FAILD TO CLOSE QUIPUI BER
G Col U23044 091276 CB40 F A09 i G T 82 DG TRIPPD APPROX 1 MIN AFTR REACH RATED SPEED MAIN BE ARING F AILD DUE IO LCh LUBE DIL

U

_ - _ _ - _ _ _ . . _ _
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GkE AIER THAN 24 HubR$

F f D
A A 1

51 1 5
UL L R C

e o Ct 0
L / MM TL P W

W A M $0EY A A E
i N CCNIROL F all FK VUG Pa 1R
M I MU. DAIE GW 5EH E5N f FAILURE MODE FAILURE MECHANISM
G DA1 b2a171 04b>78 FM25 F AC6 DGM 8 EARING WIPED ON 4/13/ 77 NOT DUE 10 MI$ ALIGNMENI LUBE O!L FILIER DRAIN VALVE bA$ OPEN
G DR1 G209G8A 012978 GM10 M All C D G N b-1 FAILp TO STARI DUE TO CCLD WE AIHR 6 HEAIR5 INSIALLED L ROCM blNTEd!!ED
G Uu! 020eS2 030478 GM10 C A10 0 G T D-1 Stu FAILD TO START R/X IN HOT 5/D MODE 5thCHR0 51 ART Swit e FC AI DL
G DR2 G21$16 c51178 GM1b A Alb R D G T IEMP. DG FAILD TO STAki-8 LOW FUSE 5 IN CONI LOGIC SHCRIED 0100E ACR055 FUEL PRIMING PUMP

. pa G DR2 J19051 103077 GM2S E 806 i G I UNil 2/J LNLOADED IRIPPD CN LOW H2O PRE 55 RESTART IUR80-CHARGR CLUCIHE31$AFI SEARING
C$ G OR2 021e82 063078 GM25 D 014 i D G T 2/3 DG COULING H2O PUMP IRIP DN HI AMP 33 REPLACED OvtNLOAD TRIP $EI CLO5E To RUNNING AMP 3

G DR3 01TSC9 032277 GM2> K A10 06M GEN FIELD F AILD TO FL ASH INSERM3T3NT CAPACITOR $HORI IN FL&lH CIRC
G EN1 G20031 081877 FM25 F 800 R b G I DURING $URV TESTING, DG 18 GEh IN80ARD 8ANG FAILED BEARING ObERHEATED - EXACT CAUSE UNNNChh
G QC1 010112 042577 GM25 K A10 () G i mHILE itsi!NG THE DGe THE FIELD F AILED TO FL ASH CAPACITOR ACROSS WLIG SDP NELAY DEFECT!bt
e 3Al 019924 120277 AL25 E 804 i G T 18 D!ibit DECLARED INOP-IUR80CHGR E E AH EXP JT FLD CAUSL DEIERMINED TC 8E IURS SLADE FAILbRc

.W aba C14869 041676 GM25 F AOL R D G T 81 DIESEL GENERAlDR DAMAG[D ON START 817 Ctt FLOODED - CAU$ED BROKEN INTERNALS
W ZI2 019714 111077 C840 8 812 8 D G T "0" DIESEL GEN TRIPPED ON LOW Lb8E DIL PRESSURE CAWITATICN OF LO PUMP - WATER IN LUBE DIL

_ _ _ _ . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ .__ ________- ____ - - - -
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.... .....C.T..A P P L I .C A B.L .Eb.h K NL t.N
/N

.... ...

F F 0
A A 1

h ! ! >
U LL R C

P 8 CEO
L' #MM i L PW

W A M 50E F A A t

0$ k G w k!H E h FAILURE MODE IAILbRE MECHANinMN NU

H C NOT RETESTED DPERag0R Noi~iEIRE Ui~515Nii 0F START flM~ ~ ~

EkP5055558 050575 C505 k 503 R U b i DG FAILU 10 START h
G 8P1 016072 090271 CA02 4 Ab6 R U u i F AILO 10 MEET IS SEC 11&RT TIME DbRING bEEKLY IEST P05S18LE FUEL Sv5]kM F AILURE
G BPA U163G4 102876 CA02 G A00 R U b I DG Fatto TO SIARI h! THIN 15 SEC P05318LE Fu!L GCVERNOR CONTROL PRosLEM

G eP1 016460 110476 C A02 G A00 R U L T START TIME 2.2 SEC 5 LOWER IHAN REQUIRED P05518LE FbEL GOVERNOR PR08LkM

G SP1 016597 12c276 CA02 G Au0 R U U T FAILD 10 Mt I 12 SEC 51 ART 11ME DbalNb AUTO IE5T FUEL GutERhok REPLACEL LN 12/19#76

G 8P1 016913 122C76 CA02 G A04 R U b i SIART ilME EXCELDED CRiiERIA 87 4 SEC 60VERNCR Lb8E LFUEL bY) UNDER.!NVE311 GIN

G 8P1 016912 122776 CAC2 A A04 h u b i SIART IlME Gl. CRiiERIA 15 Vi 12 FUEL GUW. LLBE DIL SUPPLY MODIFID 1/10/77

G SP1 016910 '010377 CA02 G Ab0 R U u i FAILD 10 START IN A'UiG IEST CAuht UNkMOWN LU8E UIL RETEHl!GN IN Gdt.I

O$ G SP1 C20298 C32477 CA02 G A00 R U b i EDG aTARIING IIME EXCELDED 12 SEC. SY .6 3EC. GOVERNOR LU8e STS M001FIE0 ON 1/10/77
O

G SP1 018103 052677 CA02 A A00 R U b i SIART 11ME 16.5 SECe SHOULD BE LT 13 9 SEC FUEL CONTROL VALVE MODIFIED

G BP1 019341 102077 CA02 C A00 R U u i 5 f A R T T IME 21.8 SE C V S. 13.9 SE C CHECK 0 bCLTAGE DRUP UN STARI CABLES

G 8P1 b20573 02C276 CA02 M A00 R u U T START TIME,28.5 SECS VS 13.9 SECS CAU5k UNkNUwh

G DR2 01990: 120477 GM25 J A00 U b i U2 DG OuiPuf SKR FAILD TO CLOSE--NO APPARENT cab 5E 3 bub 5EONT TE515 hERE AUCCE55FUL

G EN1 C14796 OSIS76'FM25 M Ab0 001 18 DG FAILD 10 START ON FIRST ATTEMPI bNENOWN b!LL 00 MEEKLY 5I ART 10 DiltRMINE~

G ENA .15947 081476 FM25 6 A00 R D U 1 1C DG FAILE0 TO START DURING $URV IEST = RECURRINb EXACT CAbSE UF STARI FAILURE NOT MNUwN
G EN1 916e%2 122576 FM25 M 800 R U u i DG IC IRIPPO APPROR 43 MIN. OF RUN 11MEl REPETITVE CHECKNG CLI LUGIC CN IC DG
G EN1 01d141 0S'28 77 F M25 M A00 U U T la DG FAILD TO COME UP TO RATED VOLI IN RE00. TIMt TOCK 16 SEC vb 12 SEC RETE 5TsD 5All5FAC
G PS2 62.t9b 121977 FM3G L A40 0 U T El DG IRIPPED UN "A" PHASE DIFF AFIER PARALLELING CAubt COLLO Nui 8E DETEkMD AFIER Exiv TLi

w JF1 0190b$ 081777 FM40 C A10 8 0 U T DG 18 1 RIPPED DURING AIIENT IG WERIFY CPERASILIII MAIN Alk VALWE FAILD TO 4HuisCAUSED OVRsP
W JF 1 C A9C62 . 0828 77 FM40 C A10 8 D b I DG 18 (RIPPED ON OV5PD DURING M ANLAL ST ART MAIN A!R ST ARI blV F AILLO TO FbLL T SHUI

_ _ _ _ .
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F F 0
A A I

51 1 5
' O L L N 0
i P 8 C$0

L /MM I Lrv
V A M $0E t A A E i

t M CONIROL FAIL FM y &C$$1N i

N 1.J NU. DATE GW 5LH t ak Y FAttLRE MODE
-- -

__ .F .A.I .L U..R E .M E..CH A N i $ M.. ..- _m KE1 011319 102577 GP25 N A.0 U U 1 D/G 1A iTARit0 L WA5 AT 70_ RPM WHEN 11 STOPPED COULD hul DETERMINE CAUSE OF FAILURE
a TR1 018007 042977 GM40 M A00 u U N EDG FAILD TO START UN LD5P (PARIIALI THE 2ND 11ME h0 LtR FCR bG FAILWAE JUST IHE LDSP
a IU3 017591 020377 GM25 A A12 R I U T DG *sa F AILED TO START PROBA8tE.A1R IN FUEL buPPLY LINESn,

00 W ZIl 016179 092476 C640 M ADO 'U u i a0= 01ESEL GENERATOR FAILED TO SIART NO cab 5E COULO BE DETERMINLO

i
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APPENDIX N

DIESEL-GENERATOR EVENTS (FAILURES) SORTED BY MANUFACTURER /kW RATING
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CODES LSED IN LER CNE-LINE DESCRIPII0h5
_

s a
a :

\

-------.I I .M E ' .F AILUR E PCO.E F.A I L bR..E..C L.A $ $ 1 F .i C A T I ch
REPA!E s e

-- -----.---. s . --- . ---- ------
e

: : ,

COOL DESCRIPTION -. ODEC
--.S C R I PI l 0.N C.O D E -------.T I .LIIDE 8 OtsCRIP

---- - - - - - - - - - : s-- .------- -- --- --

a a
1-0 'O 1 HOUR A- 00E3 hoi STARI : 0 - CEMAND
4 -1 'u 4 HOUR s 8 - 00E5 hui CON (INUE TO RUh a f - TIME8-4 0 8 H0be U - UNAvAILA8LE i NCNFAILbRE U - uMEh0WNO-8 'b 24 HLL $ 8 8

G - GRE AlER THAN 24 HauR$ 8

U - OhnhCeN / hui APPLICABLE t
'

s s
---.--------..-.--. ----.--- . .--.-- --- -a s.---._ --- --.-

e a

SUS-5YSTEM s------------- ------------------------------s
------ a METHOD OF 0!$C0VERY

F AI. LURE MECHANIS.M
: -------------------

3 --- ----------.. 8

CUDL DESCRIPTION :
---- - - - - - - - - - a : CODE DESCRIPT!UhA - FUEL OIL V5 'EM CODE DESCk!PTICN s ---- -----------

8 - Lust alt 'kN : ---- ----------- a

C - 2 TARTING L Em s M - DURING MAINTENANCE
O - $00L lhG SY ,EM : 00 - UNKN0hN 8 N - OLRjhG NORMAL OPfRAT10h5
E - 2CAVENGING AIR Sf}ERNAL3

TEM s C1 - PEk OhhEL OPERAllCh : R - DLRahG RECOR05 RtviEmENGINE FRAME / ins s 02 - PER LhNEL DA ,NithAhCE : I - OLRlhG Ik$11NG& -

G - GOVERhcR : 03 - PER CNN L statin 4 : u - LhKN0eN
EXHA 1 $Y51EM : 04 - OL5 GN RROR :H -

I - Shui WN SISTtM CS - tABNILA 10h / C0h51RLCT!0N / QUAllif CONTROLS
no J - 00TP 8 REAMER s 06 - PRUC E LR AL 015CR tPANcf :
00 m - enCI ER / V0LTAGE REGulaf0R 07 - DEtt inE FUEL thJECIORISI 8

MA(siRI ALER0l!QN
:us t - GENtRATOR : 08 - C0pp ION

M- UTHER / UNKN0uN : 09 - FORE N I,0NTAMINAT10h e
--------.----s 10 - MECHANICAL / (LEC 'k! CAL CONTRLL s------------- ------------

a 11 - H1 / LOW AM8(tNI |EMPERATURE :
s 12 - L E FUEL / WATER / AIR LE AR AGE :

IfPE OF EVENT : al - W GA 10h e N553 VENDOR
,,4 -0 0 A0JU$iMENT / CAL 18AATICM- - - - - - - - - - - - -------

a :
a

C00s---- DESCHIPTION : CODE DEsCRIPI10N
- - - - - - - - - - 8 : ---- ----------

h ~ CbN kkuh[ ! f - f M hfl0N EERING:

R - kkCORRING 8 G - GkN{RAL ELEClRIC5 - CUMMAND FAULTS : 8 h - hEssthGHUUSE
[ - acCURRlhG COPMAND FAULT $ 8
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V a M $0E V A aE
t M COMIROL FAIL F K f 0CP 51 R
N T Nb. DATE GW 3EH EsR Y FAILbat MODE FAILLME MECHANI$M '

d tr3 01S733 083076 AL18 G 804 ( 01 i EDG 318tGAN CfCLihG BE TWEEN 56 AND 63 CPS GOW OIL ORAIN bLv NOT SHUI IIGHILY

W IP3 L16(35 092476 AL18 G 802 I O 4 T EDG 31 OUTPdi FREQ INC TO 6Z HZsCLbLO NGT CONI ELE Alk 8N GC) OIL LINES FROM PREVIOU$ REPA!R
a IP3 016266 102176 AL18 L 810 $ 0 6 T bMA8LE 10 CONIRLL $ PEE 0 GF N0 31 CG LMITtPAR A REL AY OPER INTRMIT-OtFELTV CohN

ha W RG1 022450 081678 alls J A10 T 8 T 8 EOG Ou1PUT 8REAKER m00LO NOI CLO5L B40 CONN AT CON 1 PtR FU$E SLOCk $ TUBS
CDm
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ALCO 2:00-28*0 MW;

F F D
AA g

R C

( fMM I kh !W A M 50E Y A A
k N CONTRCL FAIL FK $pCPE a)Y 1R

EH R V FAILURE MODE FAILURL MECHANISMN i NO. DAIE GW
G Pil 013966 092276 AL 25 H 804 5 T 0 I "A" OG EXHau$i MANIF LEAKING OLACK $MOKE EXPAN$10h SELLCh5 CONhECTOR $EPARATED

G P11 016368 111776 AL25 H $04 8 i D T "B" DG EXHAb$l MANIF LEAKING SLACK $MORE EXPAN$10h SELLGh3 CLNNECIOR $EPARATED

G Pil 022128 080278 AL2 K 401 0 8 I 8 DG BECAME INOPERABLE AFTER ONE H0ba NLM GPkkATOR C AU$ED DICDE F AILURES IN VLT REGp,
CD e $Al G181994 073077 AL25 A A10 C T 4 N 14 DIEakL INOP-FAILED TO REACH RATED SPEED ON $IRT BINDING FLtt RACK LNKG - LACK OF LU6RICAI

W $ Al Glut 998 073077 AL2$ A A10 C i 4 N 18 01E5LL IMOP-FAILED 10 REACH RATED SPEED ON STRI SINDING FLEL RACK LhKG - LACK OF LuBRICA
k $Al 019920 111777 AL25 0 813 8 i 4 I 1C DIE 5EL DEVELCPED WATER JACKET LEAR CR ACK FDLhD ON 3/8" PIPE NIPPLE
W $Al 019924 12(271 AL25 E 804 i Gi 18 OIE5LL DECLARED INOP-TURBOCHGR C EXH EXP Ji FLD cab $k OEILRMINLO 10 86 IURS SLADE FAILORE
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F F

| A A
i 5 1 1

OL L R C
P B CEO
L / MM IL P V

b A M 50E Y A AE
| E N CGNTRCL FAIL F K fG0 P i 1R
, N T NL. DAIE GW 4 EH E5aY FAILORE Muut FAILURE MECHANISM
l
t G 8P1 014417 032476 CA02 D 809 R T e T DG 1RIPF0 ON Hi COCLlhG WATER TEMP WATER POPP SbCI SCREEN PLUGG0

G 8P1 G14894 051676 CA02 D 809 R TGN DG TRIPPD ON H1 C00LN m ATER TEMP PUMP SHAFT SCORED INLET SCREEN P ARTI ALLY PLUGGED
G SP1 G15448 080576 CA02 M A03 A O O T DG FAILD TO 3fAki n!!HIN 13 SEC NOT RETESTED OPERATLR h0I AbARE CF $1GNIF OF 4TARI TIM
G 8P1 015449 080$76 C402 0 A00 R O5 N DG FAILO TO START h1 THIN 15 SECOND5 DURIN mEERLY P05518tt =ATER JAcutt HEATER FAILURE
G BP1 015444 081276 CA02 C Alu R T8i hEERLY TEST FAILD To SIART STARithG BATIERT CA8LE FAILD LOOSE CONN [C
G 8P1 016912 090276 CA02 A Au0 R U U T FAILD TO MEEI 13 SEC SIART IIME DLRING bEERLY 1ESI PU5$18LE FutL Sf31tn #AltuRE
G 8P1 016304 102876 CA02 G A00 R U U T DG FAILD TO START =1 THIN IS SEC POSSISLE FbEL Guvinh0R CONIRUL PROBLEM

G 8P1 ulo460 110476 CA02 G A00 R U U T SIART TIME 2.2 SEC SLChER THAh RLCutRED POSSIBLE FUEL C0bEph0B PROBLEM

G SP1 016Se7 111n76.CA02 C A1D R D4 i FAILD TU STARI IN AU10 TESTS STARita M010R PROSLEM BRCNEN $PRIhG th SEhDix MECHANISM
G dP1 01tt97 120276 CA02 G A00 R u u T FAILD 10 MEEI 12 SEC START TIME DLAING Auia TEST FUEL G0bERNDR REPLACED CN 12/19/76

G 8P1 G16913 122076 CA02 G A04 R U U T START ilME EXCEcDkD CRITERIA BY 4 5EC GUbERhCR LUBE EFUEL STS UNDER lhbE511 GIN

G 8P1 016912 122776 CA02 A A04 RUbi START IIME GT. CRITERIA 15 V5 12 FUEL G0b. LUBE O!L SbPPLY MCDIFAD 1/10/77
co G 8P1 016911 122876 CA02 C A10 R D4 M DEFECT!bE STARTER DRIVEe OG FAILED To START BRCKEN SPRING CEtCO PART 81945487
U

G SP1 016910 01C37F CA02 G A00 R u O i FAILD TO START IN Abic IEST CAUSE Uhnhukh LUSE DIL RETENilCN IN G0t.t
G 8P1 C20298 0324TT CA02 G A00 R U b i LOG STARTING I!ME EXCEEDED 12 $EC. 8Y .8 SEC. G0bERh0p LUBE 5th MODIFIED ON 1/10/77

G dP1 018102 051877 CA02 0 A00 R i 4 T H2O JACKEI HEATER FalLORE--EDG TE5fEDI DID NOT MEE i TIME CRITERI A8EXCEEDEO Bf 12 >ECONDj
G SP1 018103 0$2677 CA02 A AUQ R U U T START TIME 16.S SEC, 5HCULD SE LT 13.9 SEC FUEL C0hiROL VALVE M001F1ED

G 8P1 01d742 080577 CA02 J A04 > D G T TESTED EDG WITH 24-28 8KR RACkD ODI5 AUiG TRAh5FR AhD MAN TR ANSFR F AILD TO CLOSE CLIPUT BKR
G 8P1 G19$41 102C77 CA02 C A00 R U U T START TIME 21.8 SEC WS. 13.9 SEC CHECKD bCLTAGE DRLP ON START CABLE 5

G 8P1 019993 112477 CA02 A A00 R U 1 I $iART TIME 33 SECS 1ESTED SAT h11HIN OhE HOUR FUEL CHECNED On PREM GRADE OF FUEL USED

G SP1 w2JS75 02C278 CA02 M A00 R U 0 i STARI IIME 28.5 3EC5 b5 13.9 SEC5 CAUSE UNkN0th

G 8P1 020560 020978 CA02 D 812 T 4 T DG 1RIPPD ON H1 uATER TEMP AFTR 23 MIN OF OP5 AIR LEAnAGE ON P MP COOLING WATER $HAFIU

_ _ _ _
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F F D
A A 1

b kR

b !MMi kPk
b A M $0L f A A E

0$fk G W fkHEkR!N FAILURE PODE FAILURE MECHANI5M

G Cb5 b5$b7) h82375 C840 A hhD ~ U 5 i FUEL LINE TO AN .INJEC5bk~b e5 DG BUR $i C AU$k UNDE TL EM IEED'~~~~~~~~~
G C01 016360 110-776 C84u n 8w8 i 0 I OG-2 LD5T ELECT GOVERNOR CONTROL AND WOLIAGE POT. TRA>$FRMR FUSE CCNTACi$ UA10!IED

G CC1 G16712 111076 C840 J A03 4 0 8 i EG-1 OulPui 8KR FAILO TO LLOSE--8LUhN Fb1E 59EELAT DISCCNNtCTO UNLY ChL b1RE ON 11#8/76
G CD1023G44 091278 C840 F A09 i G T 82 06 TRIPPD APPR0h 1 MIN AFTR REACH RATED $ PEED MAIN BE ARING F AILO Dui TO LOW LL8E DIL
e 211 015188 062176 C840 A 813 i 4N 14 OG H AD F0 LE AKAGE AT THE SL FUEL INJ PbMP vi8 CAU5ED CRACKED FING ON LINc 10 INJ
h 211 016179 092476 C840 M A00 U U 1 "0" O!ESEL GENERATOR FAILED TO $ TART NO CAUSE COULD SL DLTERMINED
e Z11 G202S$ 010378 C840 K 810 R I O T 18 OG OUTPUT VOLTAGE PEGGED HIGH-COULD NOT LOWER PC BOARD F AILURE IN THE WOLTAGE REGULATOR

' 0] e til 0203488 011678 C840 G 810 I4i OG "0" $TARIED E LOAOLD, SUT DECLAREO th0PERA8tE LO CONIRCL AIR PRE 5$-TRIP bLv "0" RING Ln
b 211 022110 080178 C640 C A10 i 1 I 18 DIESEL GENERATOR FAILED TO $1AR1 AIR LEAK IN $iAkIING AIR PILOT VALkE
u 211 022515 09C278 C640 C A10 04i 18 DIESEL GENERATOR F AILE0 TO $ TANT STARTING AIR DIST 80$NING ROIAiko IMPROP
W ZIl G22o46 091478 C849 8 A02 C 0 4 N 1A DG CAME UP IO SPEED AND IHEN IRIPPED - 5 TIME 3 RAG IN 01L 3TRelNER CAU$tD LO O!L PRtSS I
e 211 023J08 122078 C840 M A00 00N 18 DG FAILD TO START DURN AN INADVRTNT $AFTY INJEC ERTENilVE TESTING REW!ALD NO CAU$E
w 212 0178C8 042777 C84w G 810 R D 1 i GdVERNOR $ PLED CONTROL F AILED UN 28 OIESEL GEN GOW $PO CONT GEAR JAMMED AGNii H1 $PD 180
m 212 b17e09 050677 C8401 813 C i 4 I DIE 1kL GENERATOR 2A TRIPPED FRCM FblL LCAO LEAK IN AIR LINE 10 MA$ltR SHUTD0mN %ALbt
W 212 014714 111077 CB40 8 812 8 0 G I "U" DRESEL GEN TRIPPED ON LOW LUSL OIL PRES $URE CAWITAT10k 0F to PUMP - WATER IN LU8k OIL
w 212 019780 111777 C640 I 813 C i 4 I "0" DIESLL GENERATCR TRIPPED OFF-LINE LEAM IN AIR LINE IC MAsicR Shut 00eN v&Lgt

h 212 u202So 010678 C840 K 810 R i 8T24 DG 00iPUT WOLTAGE INCREASED AND CChl0 NOT LCWER BURNED CCNTACI IN THE VOLIAGE REGULAT0k
n 212 020460 01G978 C840 G B10 R D 1 i 28 DG POWER OUTPUT OVLD - COULD NCT LCWER MANUALLY GOV $VNCH INO GR JAMMED ON H1 $PD $1UP
e 212 021144 051778 C840 K 814 Ii8i 2A DG CuiPUT WOLTAGE CTCLED - CouLD NOT CON 1RLL ORIFI UF btTGE REGULA10R STABILITY CIRcy!

|

|
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V A M 0EY A A E
L 'h CONIROL FAIL FK 00P51 a
h i NL. DATE Gu '&t Hc >k f FAILURE MODE f AILuRE MECHANISM

'k 301 011310 032s78 DL10 A A10 R T 1 i h0 1 DIL5EL GENERATOR FAILE0 TO STARI FULL LhKG BINDING - SEARlhG$ IN LNKG DRV
e 5010421C0 071878 OL14 A A06 0 1 i NO 1 O!ESEL GENERAIOR FAILE0 TO START Futt RACE SIN 0!NG-lhCCRP PROC TO EXERClis

to
to -
O

-. -- - _ _ _ _ _ _ _
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FalRSANK5 MOR$E 2500-2850 Ku

!A
511 ;L

C$bP

. i
~

(a"l!!!M

| k Nb b! h b W fkN LIkk FAILURE MODE FAltur' MECHAN!bH
!

L CCA C1558F 072976 FM25 0 A02 J D 4 N 812 DG F AILD 10 5I ART AUTO F AILD ALSO FROM C0hi RM JACKET CCOLING H2O 5F5 AIR 800ND hai WENID
C CGI G15584 080776 FM25 J A02 5 b G i 11 DG FAILD TO SENSE "AT VOLTAGEaCOND.-UUTPUT 8KR. HILL NOT CLOSE--COLD SOLDER CONN 10 ERA

i C CC1 0164G5 1C2576 FM25 M 800 R U 1 T 812 DG stD Dbf TO DG WENT FAN STOPPED-BLOWN FuhE cab 5E FOR OBL wN FU5E hai DEIERMINED
C CC1 017213 111,876 FM25 M A00 R U 1 i 812 DG 5/D DOE TO 115 WENT F4h NOI SIARI!NG 6 Luth FU5E--REPLACED CONTROLLER COIL 77

C CC1 017822 051577 FM25 M A09 R T8 I 812 DG F AN F AILD 10 $1 ARI WHEN GEN RfCCIWD $1GNAL DIRI UN FAN MAIN OKR CONIACIS
C CCI 01s306 061777 FM25 F 802 0 1 i 811 DG STARfD3LATER DISCOVERO 86 (ILANDR RELIEF %ALbE W18 RATED LOOSE AND FELL GFF DG

C CC1 018488 071177 FM25 8 802 G D 4 M 811 DG CN FIRE DUE TO L.O. HITING HCI EXHAUST 0-RANG SEAL UN 31RNR NOT GlutD PROPEWLT

C CC1 018487 071377 FM25 0 802 5 0 1 i 811 DG IRIPPd DN LCW JACRET CCOLNI PRESS kHEN $145 SIGNAL REMOVEDIDP ShlICH !$ULATED,
W3 C CCA 019592 1C1077 FM25 K A13 i 8 i 812 DG FAILD TO REACH VULIAGE WliHIN 10 SEC. 2 LOOSE tb5E HLORS IN EXCITAIION CgpC(g3
e-

C CC1 021060 041078 FM25 L A00 b 1 T 812 DG OVER5 PED C TRIPPED RESTARTED SUCCESSFULLY cab 5E NOT D TERMINED TESTED SAT NEXT TinE

C CC1 021C55 041378 FM25 M A00 u1M 811 DG FAILD 10 START ON LOSS OF OFF51IE pater SIARItFAILURE ALARM D15 PLATO NO ABNORMAL 5
C CC1 G233e9 121878 FM25 M 80G R D 1 i 811 DG 5HbiD0hN DUE TO ROCM WENT,FAh FAILD 10 SIRI FAN FAILLRE -RE5ET GWERLOADS

C CC2 016722 121576 FM25 C A09 I 4 I 821 DG F AILD TO 3TARI FROM CONTROL ROOM & LOCALLY CLOGGED AIR STRT DISTRI8UTOR PILOT bALvta
C CC2 Clus22 022277 FM25 C AuG u6 I 821 F AILD TO ST ART C ASSUME RAIED SPEED IN 10 3EC AIR SIART $75 D15A55M8LD EINS ECIEDP

C CC2 017,51 031777 FM25 M A00 R b 1 I $12 DG WENT FAN FAILD TU biART ON SIAS SIGNAL CVERLOACS TRIPPD ON F ANs RESET UttRLLAD3
C CC2 u179e6 060177 FM25 D A12 T D T 821 DG FAILD TD MEET START TIME CRITERIA SERWICE HATER INLET W AL%E LE ARING EXChant
C CC2 02La26 011878 FM25 J SIG i 1i 821 DG IRIPPED AFIR 29 MAN. DOE IU GEN FAULT LD5h DF FIELD C REbER$E POWER RELAf5
C CC2 021591 080178 FM25 0 810 > 0 4 8 821 DG IRIPPD Oh Hi J ACMET COCLNI IEMP SERB H2O SUPPLY WALV F AILD 10 CPEN
C M12 0142604 021776 FM25 A A09 8 T 1 N DG 12U F AIL ED TO $1 ART - SIMtL AR CCCbRetER 675-233 Dlaff IbEL DIL FLTR* CAR 80N IN CRKCSE WEN)
C M12 0142608 021876 FM25 A 809 8i1N DG 12U IRIPPED OFF-LINE - 51MILAR LCCURet75-233 DIRTY FUEL DIL FLTReCARBON !N CkkCSE tthi

- _ _ _ _ _ - - _ _ _ - . _ _ - _ - - _ _ _ - - _ - - - -- -_-___- - - __-_- _ - _ - - _ _ _ _ - _ _ - - . - - _
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FalRSANK5 MCRSE 2SLL-2sSO,Nk

F F 0
A a 1

g51 I
P C 0

.W M 0 A
i N CCNINCL Falt F M ruCP $IR
M I Nu. DAIE Gb $EH EaP f FAILURE MODE FAILLRE PECHANISM
C M12 01426CC 022076 FM23 A 809 8 8 1 N OG 12U IRIPPED OFF-LINE - SIMILAR CCCuWelFS-238 CIRTY FUEL CIL FLIReCAR80N IN CRRC5E VLNI
C M12 0192E00 022376 FM2S F 834 8 I G N OG 12u (RIPPED OFF-LINE - $1 MIL AR DCCbRe875-238 LPPER RCD BEAK 1NG FAILURE - LACK OF LUBk!

C Mid C15806' 060276 FM2S F B09 8 I 1 i DG 130 IRIPPto CN Hi CRANKCASE PRES $ - 11 MIN RUN CRRChE AIN ECUCTCA FOLNO DIRTY
C M12 015;e3A 081676 FM25 G A10 8 I4 i OG 12u F AIL EO 10 $1 ART ORIED LEATHER hASHEk IN 8005In SERtCMOTCu
C M12 0155838 081776 FM25 G A10 8 i 4 T DG 12U FAILED TO START DRIEu LE ATHER WASHER IN 80011R 5tRWOM010a
C M12 01SS83C 082376 FM25 G 810 8 1 4 i OG 12U IRIPPED CFF-LINE ORIED LEA 1HER mA1HER IN 800$rR SERWOMOTOR

C MI2 015906 090176 FM25 8 812 C i 1 N DG 130 4 HUT 00bN - FIRE ON EXH AU5I MANIFCLD LUBE E FLEL CIL ACCUM UNDER MANIF IN5btAl
C Mt2 0166J6 091976 FM25 8 812 8 0 4 N 12U OG HAD IO 8E SECURED AND DECLARED INOPERABLE EXCbW LEAKAGE OF LueE OIL FILTER GAbkki

0$ C M12 C16b31 092276 FM25 0 809 8 T 6 T 120 DG RECVO LOh Ch FLO AL A-ONIT UNLOADEO, $ECLRED EXC3V ML55EL FCULING CF OG HT EXCHANGEN5

C MI2 41sts6 120176 FM25 0 A09 8 i G T 13u DG STARTE0e NO Cw FL0ne SECURED ERC5W MLb5EL Fabt!NG OF DG HI E& CHANGERS
C MI2 016735 121876 FM25 F 806 0 G T DG 13U 83 UPPER PI4 ION CON ROD 8RNG CAP 5HEARkD CAP 5CMLh5 F AILLD - PRC8 OUE TO ORV 51 ART 5

C M12 017L20 011077 FM25 F 813 5 0 G T OG 134 SHOTOOuN ode TO HIGH VIBRaI10M SK!D M0bhi IN RE50 NANCE uliH ENG FREQUEN

#NO FLE " FROM PREW h40C MI2 018923 081077 FM25 G A013 01 N OG 12U F AILE0 TO REST ART ON DEMAND GUWERNCR STILL IN L

C M12 v18972 081777 FM2S O 809 8 i G I 12U DG L0w CW FLOW ALARMe OG ONLOADED AND SECbRED EACAW mob 5EL FOULING OF DG HT EACHANGta5
i C MI2 Glog768 092U77 FM23 0 809 8 T G H COGLING W1R LOW FL0m ALARM - 120 OIESEL GEN IN5LF CL INJECTION FOR ADJ Mb55kL CONTROL

^

C M12 C1925S 092477 FM25 1 814 $ I 6 I 120 DG APPEARED TO IRIP DN GEN ovenctuRENT MICRC sh Cui 0F A0J ON OG Ov5Po IRtr PECH
'C M82 019529 110977 FM25 K A015 01 T OG 130 IRIPPED WHILE PARALLELING h!TH 4160W 8U3 IMPROPER 60LTAGE StTTING PRIdR 10 PARALL'

C M12 02AJ86 05C878 FM25 0 809 8 i G T 12U DG LOW CW FLOW ALARMe DG UNLOADED AND SECb8E0 kAC$W ML35EL FCuLING LF OG HT EACHANGERS
C M12 022131 080378 FM25 A 807 i 8 T DG 130 $NuTOOWN Out TO LEAKING INJECTOR CRACK IN INJ PLMP 015CH VALVE CAGE
C M12 G23413 .12CS78 FM25 0 809 8 i G T 12U DG $/0 OUE 10 Low CCOLING HATER FLOW MU5 BEL $NELL5 IN IHE HEAi EXCHANGER

- _ _ - _ _ - - _ _ _ _ _ _ - _ - _ _ .
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G 041 014334 022776 FM25 a 812 R I O i SMALL FIRE ON E3HAL5] M ANIF OLD OF OG 3G21 OIL LEAK FROM FRONT CCVER PLAIL
G Dal 014337 031776 FM2S H 812 R i 0 f SMALL FIRE NEAR EAHAUST MAN-TUR80CHAGR FLANGE AG21 LEAnY FLANGE GA3KET

G Dal 014953 062276 FM25 0 809 C T 8 T 1G-31 DG 1RIPPD ON HI JACKET TEMP-DECLARED INOPR8L E5h Lou Floh OLE TO MUD IN STRAINER
G DA1 015993 10C776 FM25 F AOS 0 0 T 1G21 8ROKEN L0 DER WkRI DRiWE COUPLNG HUB HUS MADE OF WRCNG MATERIAL
G DA1 016452 110476 FM25 A B34 0 0 T DG 1G-21 St0 DUE IO FIEE -FUEL LINL FRACIURE INA0kOUATE DE31GN
G OA1 0177S6 051077 FM25 J A10 3 0 8 T 1G-21 06 00TPUT BKR F AILD 10 CLOSE AUX CONTACf5 0F STN08Y TRANSFORMER OPEN

G DA1 G17vo3 051277 FM25 G 806 5 01 i 1G-31 DG h0ULO NOT RE ACH FULL LOA 01NG ONLY 259G Ek SPEED $ Ell 1NG ADJuSINNi NOT RESET
[j G DA1,021171 ,040578 FM25 F A06 0 6 M BEARIN'G ulPED ON 4#13/T7 NOT OUE TO MI$ ALIGNMENT LL8k OIL FIL1LR ORAIN WALbE WA5 OPEN
'd G E N A 014 778 031$76 FM25 C A10 00T1A DG FAILE0 TO START DURING $URWEILLANCE 50L OPER AIR WLV IN STANT SYS SIUCK 3 hut

G E N1.019 795 050176 FM25 M 813 5 T 8 i NORMAL SURV. IESI DG IC IRIPPOI LOOSE m!RE kul VISRATED OFF alRE-PANEL R43-PC01C
G kN1 014796 0S1576 FM2S M A00 u b I 18 CG FAILD TO START ON FIRSI ATTEMPI LNKN0h4 klLL 00 WEEKLV $ TART TO DEIERMINE
G EN1 015S57 062676 FM25 8 802 5 0 8 i OG 1C Tu! PPD DUE TO LUBE DIL 3dlICH NOT cal!8RAIED PERSONNEL DID NOT cal!8WAIE SWi!CH
G kN1 015b68 080576 FM25 K A06 5 0 1 i DG 1A IRIPPED 00E 10 LOS5 OF EECITATION DANG SYNCH DcFEC11kE PROCE0bRE - PARALLED Obi 0F 5th
G EN1 015947 081476 FM25 M A00 R D U T 1C DG FAILED TO STARI OLRING $0RW 1E51 - RECURRING ERACI CAUSE OF 5 FART FAILURE NOT KN0eN
G ENA 016065 091176 FM25 G A10 R 0 1 i la DG FAILE0 TO START - $ urb TEST - OCCbRRED PREV Lum 01L LEVEL IN GutERNCR
G EN1 0168 42 122576 FP25 M 800 R U U T OG IC TRIPPD APPROX 45 MIN. OF RUN TIME! REPE111%E CHLCKNG CUT LOGIC CN IC DG
G EN1 G16843 123176 FMZS M A00 R U 1 i MAN SIART OF la DG FAILD IHl3 HA$ HAPPMD SEFORE INSPECTED C REIEbiED $ATI5FACIORILT
G EN1 vi8 a41 052877 FM25 M A00 U b T la DG F AILO TO COME UP TO R ATED W0LT IN RE00. TIME 10CK 16 $EC v5 12 $EC RETESTED S ATISF AC
G EN1 U18644 061377 FM25 D 814 i 04 i IC DG IRIPPD REST ARIED SATI5F ACT LO JACMET CLN1 Lob CCCLNI PRES $ SkITCH ID 8t CALIBRArED
6 EN1 Q18646 061877 FM23 0 814 104 i IC DG TRIPPD ON LO COCLNT J ACRET PRE 5sDRE P05318LE INCCRRECT PRES $URE >EIPOINTS

.
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E N CGN1ROL FAIL F K V ULP 51R
M T Nu. DATE GW 5kH E5m Y FAILURE MODE FatLbkE MECHANISP

G EN1 01st47 0621F7 FM25 0 bl4 Io4 N 1C DG IRIPPO LN LO COCLNT JACNT PRh55 GPERT PRE 55bnE was ABOWE TRIP SEIPGINI

G EN! 01de 39 081277 FM25 K 810 D 811A DG Lusi Manual VOLT AGE CONTROL MAN REG MIR OPER AFMR PhR SUP OIODES FAIL

G EN1 tict31 Cele 77 FP2S F 800 R U G T DURING SURW TESTINGe OG IS GEN IN00ARD BRNG F AILLO BE ARING LVE6HE ATED = E A ACT CAUSL UNKNUwN
G EN! 020013 !!!977 FM25 K 802 s D 4 T 18 OG OUTPUT WOLTAGE TOO HIGH - 18 DG SHJTDOWN 1MPRCPEk ADJU51 MENT OF AUTO REG 5ETPOINI

G EN! 020214 112577 FM25 G A08 T8i la DG FAILD TO STARf85tucn GovNR 8005TR SERWOMCICR AIR PISICN b45 CORRODED

{j G EN2 9227SIA 102878 FP2S G AIG R 08i "C" Ott&L FAILD TO REACH 2$0 RPM IN 75:C. STICKING GOVNR 80051R SERto
45 G EN2 022 7118 103178 FP25 G A10 A i 8 M "C" 01E5L FAILD TO REACH 250 RPM IN F SEC. FALLif ELECTRONIC hPEED SuliCH $1GNAL

e JF1 020996 030878 FM25 C A09 C T e T DiL GdM 1C FAILE0 10 STARI DuRING TEST CONRC$1CN PR00LCT5 CLLGGED AIR SIARI WLes

a JF1 022374 082778 FP2S G A1G R D 8 N 2C DG eDULD NOT RESPOND 10 Auto OR PAN SPEED CHG SLLhN FUSE 5 FOR MCP AND M0f

a JF1 022987 100378 FP2$ J A02 4 D 1 T 1C DG OUTPUT ORRR FAILED TO CLOSE ON STARI JuPPER FCR bMIT1/ UNIT 2 SEP AReINCRCTLV P03

e 802 014e23 030176 FM25 A 807 A ( e T "B" tMcR DIESEL DIO MCI REACH RAIED CAPACITT e 12 CfL INJ PLUNGER E SARREL GALLED

e uG2 0193S4 091377 FM25 A 807 R T8 T "A" DIESEL GEN FAILE0 TO ASSUME FLLL LOAD SEVERAL FLEL INJ RCOS WERE SIICk1NG

w B02 021A13 041078 FM25 G 813 T4 T EDG LOAD F AILED TO INCRE ASE ABOVE 9CSKW COMM skb5H vi8 RATED Cur OF Got SPD CHGR
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8 CR3 018231 060277 FM30 A A13 T4 I "A" DG fAILO 10 STARI ON MONIHLY TE5I LOO 5E INJECIOR H010-DCdh NUTS

8 CH3 01856S 072677 FM30 1 A06 5 01 T "38" DG F AILD TO $1 ARI DIESEL TRIP 5 WERE NOT RESET REtl$ED PROCEDURES TO RESET TRIP $,

8 C R 3 019 3G2 092877 FM30 8 A10 $ 0 8 T 38 OG F AILD TO SI ART DUE TO START PERMIS5IVE LC$i 0 START PERM. DUE IO L0m LUBE DIL PRE 53uk
5 CR3 020221 122777 FM30 G A09 R 08i 38 OG FAILO TO START--36D OCCURANCE SMALL PIECES OF INSULATION PREVNT GOVEN04
8 CP3 G20278 010378 FM30 G A09 R D 8 T 38 OG FAILO TO START --4TH OCCURANCE FOREIGN MATIER IN SEtto 8005TR
8 CR3 023466 111778 FM30 M A00 R U 1 T EDG-8 FAILD 10 FA$1 $iART ON Ik0 CONS. AITEMPTS STARIED SUCCES$FutLY IWICE AFTER ANOMALI
d Til 014298 022176 FM30 J A06 5 D 1 T *18" DG 00TPUT BRE AKER FAILED TO CLO$E PROCED ERR 0k-IPP GOV $ETTING-FRE0 100 (Cw

ro 8 T11 020293 011278 FM30 8 A14 $ i 41 EDG 18 F AILED TO $I ART ON $1MbLATED AbfD ES TE5T O!L PRE 55 LIM $w PRE 55 $ETIING DRIFTED
U$ 8 til 020997 031878 FM30 8 A10 I8 T EDG FAILED TO START DEFECIIDE CIL PRES $URE LIMIT $mITCH

8 T12 021609 0425 78 FM30 F 800 R u 1 T "8= DG 1 RIPPED ON HI CRNK$E PRES $ AFTER 32 MIN Rbh NO ABNORMAL PARAMEIERS WERE F0uho
8 II2 021607 052078 FM30 F AOS C 0 G T DG 8 FAILED TO STAki WERT $HFI SIW bP C LWR CRANKS FLD-!MP MIL
8 T12 G21605 0$2378 FM30 F 809 R I 8 M DG B TRIPPED ON HIGH CR ANRC ASE PRE 35 - 32 MIN RgM Paul PLUGD LRIFICE PLATE-TO-CRKSE WAC EJC
8 T12 023430 122878 FM30 A A09 I 8 T OF-X-18 010 NOT START PAR 11 ALLY CLOGGED FUEL CIL FILIER

|
G P82 018686 082677 FM30 0 A01 S 01 I El DG F AILED TO START 00E TO HI JKT CLG WTR TEMP CPER RE5ET TRIPPE0 PMP,8uf NOT DIESEL TRP

G Ps2 G18887 082677 FM30 1 A06 1 D 4 i E4 DG TRIPPED ON 0%ERSPEED OW5PD TRIP SET 8ELCh DESIGN WALUE
G P82 019414 101877 FM30 0 A02 3 0 1 N E3 DG (RIPPED FOLLOWING M ANUAL ST AR1 3 WALVES TO Loh PRE 55 $m LEFf SHUT
G P82 020u90 121977 FM30 L A00 o u i El DG TRIPPED ON "A" PHASE O!FF AFTER PARALLELING CALSE COULO NOT BE DETERMO AFIER ERlb f51
G P82 62Gt65 022878 FM30 8 812 C 0 8 i E-2 DIE 5kt TRIPPED ON HIGH CRANKCA5h PRE 550RE ma1ER IN CIL VAPOR 12E0 - LEAKT OIL DRUMS
G P82 022462 083078 FM30 G A10 T 1 T E-3 DG ST ART TIME DID NCi MEET T5 REQUIRkMENT LEAKY CHK btv IN AIR 8005TER RELAY HTD SY
G PS2 0233494 122178 FM30 G A1G D 1 T E3 OG START I!Mk 13 $EC. WS. REQUIRED 16 SkC. E3 OG GOWERNOR REPLACED ON 12/28/78
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G P82 0233498 122178 FM30 & A00 L 1 T EZ DG $ TART TIME 11 &EC. WS. 10 SEC POSSISLE GOVERNOR PR08 LENS

G Vfl 014740 050676 FM30 F A09 K I 4 N "8" OlESEL GENERATOR TRIPPED ON HI CRNK$E PRES $ CLOGGED CRNkJE EJ SUP ORIFICE OR EJ 800Y
G VY1 G15739 G82*76 FM30 A 813 1 1 i "S" DG 005 TO TIGHTEN FUEL HEADER FiffthG5 ENGINE WIBRAIIEN LOO $LNED MECHANICAL CGhN

G WY1 016323 062377 FM30 F 813 R I 4 I "B" OG TRIPPED CN HIGH CRANKCASE PRES $URE W18RTN CAU$ED HOSE CLMP DN Alp EJECI FAIL

G WT1 019838 072677 FM30 C A09 1 4 T "A" DIESEL GENcRATOR FAILED TO START AIR ST ARI 50L W ALVE$ 80bND CL$0 SV OE8RISna

U$ .G VT1 020194 121977 FM30 F 813 R I 4 I "8" OG 1RIPPLO CN HIGH CRANMCASE PRES 5URE ENG %IS CAU$ED AIR EJECf H0hE TO LOO $LN
G Vf1 020464 012478 FM30 D 809 i4 T DIESEL GENER AIOR "A" TRIPPED ON HI JAKET CLNG TEMP 3* HAY VLW 8 LOCKED 10 BfPa$$ CLNT ARND HA

d PR1 010342 061777 FM30 G 810 T 8 T 02 DG F AILTD TO RESPOND 10 LOAD CHANGE &lGNALS LINK LEWER KEV MIS 5INGeCAPSCREkh LOO $L

= PR2 G1SF35 '091C76 FM30 F 802 D 4 I D1 DG IRIPPED ON HIGH CRANKCASE PRE $3URE H05E CLAMP 5 ON PIPE NOT CONN AFTER MAINT
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E

e JF1 C196SS 081777 FM40 C A10 8 0 0 T DG 18 IRIPPED DLRING ATTEMI TO VERIFT CPERASILITT MAIN AIR VALWL FAILD 10 5HUfeCAU4E0 GWRSP
W J F 1 019 ho 2 08?A77 FM40 C A10 8 D U T DG 18 IRIPPED ON Ob5PD DUPING MANDAL 5I ART MAlh AIR STARI WLt FAILED TO FULLY SHUT
W JF1 019AS9 091377 FM40 C 810 8 0 0 N DSL GEN 18 EVENTUALLY TRPD CN OWSPD AFIER STARI MAIN AIR SIART VALbt FAILED TO FbLLY SHug

d JF1 GA936b 091677 FM40 C B10 e D 8 N DiL GEN 1-2A EVENibALLy TRPD CN Ob5PD AFTER SIARI MAIN A!R siARI ValtE FAILED (O FULLY SHLI

e JF1 01J368 100277 FM40 G A10 0 8 i DSL GtN 3-2A FAILED TO START DUR1hG itsi SPEED Sm!TCH FAILED - 12CV v5 130v RArthw
L

$3 m JF1 020992 030278 FM4C C A09 C i o i DSL GEN 18 F AILED 10 All AIN R ATED SPEED COER0510N PRODLCIS CLOGGED AIR START V t5
= J F 1 C 2118 5 032378 FM40 C A02 0 0 N DSL GEN 18 FAILED TO COME UP 10 SPEED PER TECH 5P PAIN AIR STAR [ VLW PU$ DER A55V MISSIhG
e JF1 022235 081278 FM40 J A10 $ 0 8 N OUTPUT BKR FOR DG 18 FAILED TO CLO5E AbiOMATICALLY OPER MECH FOR AUX SWTCHS OUT OF ALIGNMT
W JF1 022373 090578 FM40 G A10 R D 8 M 1-2A DG WCULD NOT RESPOND TO AUiG VLTG CR SPD CHG5 OL0hh FUSES FOR MOPeCAJ5ED 8f F AIL 0100E5
W JF1 G22630 091778 FM40 G A10 04 i 18 DG FREO COULD NOT BE INCR A80VE 58.S HZ CPLNG BET DC MTR AND GOW POS POT WAS LOUS
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G OR1 G2b4C88 012778 GM1C M All C 01 N U-18/U OG F AILD 10 > TART 15T S TIME $-LCe TEMPER AI h1NikR hEAIHER
G OR1 020*G8A 012978 GM10 M All C D G H b-1 F AILD TO START Out 70 CCLD WEATHR e HEA(85 INSIALLED L ROCM mINika12ED
G Dal G20eS2 03C478 GM10 C A10 D G T 0-1 8/U FAILD TO START R/X IN HOI $/D MODE SfNCHR0 51 ART 5eITCH FAILD

ro G Dki 021517 OSE 778 GM1b 8 A10 i0N IEM0dARY OG FAILD TO 5 TART DUE TO LOh LUBE Ott PR$ L.G. PLMP CCLPLING DAMAGE 0
$ G DN! 021516 051178 GM10 A A10 R D G i TEMP. OG FAILO IO SIAki-8 LOW FU$[5 IN CONT LEGIC 3rtCRTED DIODE ACROSS tuEL PRIMING PUMP
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DA[stFA L F M VOCP 5iR
N I NC. GW 5EH E4 Rf FAILURE MODE FAILURE MECHANISM

d Ami 014838 0*1176 GM25 C Alb D 81 DG el F AILD 10 alART CN SIMULIED E.S. ACibAT10h FAILO DICOE IN AutoSIIRi~CiaCbli
8 AR1 019378 102377 GM25 C A14 i T8 T el DG FAILD To STARIs0 RIFT CF TD RELav SEIP01hi ALs0 0100E CR-1 Facho SHORTED
d AN1 021L63 032078 GM25 E 800 1 G T OG e2 UN FIRE 00E 10 LUBE DIL GEillhG thTO E3HAb5I IbRSCCHGR 8ENG F AILEDe0AUSNG SE AL F AILURE
8 081 019816 122977 GM25 G A14 5 D G N DURIN LOSP OG 1-1 &lARTO AND TRIPPD GM CVER5PEiO IMPROPER SEIIIhGS OF HI SPEED AND ObERSPD
8 001 429273 01t978 GM25 F AC9 I4 T OG 2-1 (RIPPO UN H1 CRAhKCASE PRE 55LRE 01Riv CRAhkCASE WENT CIL COLLECTOR

8 081 020F00 020678 GM25 k 80$ 0 G T 1-1 DG 5/D OUE 10 h015T ibRBOCHARGtR DE51GN/FA8 RICIN CR COMPNI F AILbpEeREPL ACO

8 Oul 021580 0$0978 GM25 E 860 U G I GEN LOAD FLUC10ATING AIR INI AKE LC PRESS ALARM CAbaE uhkN0hN EAIEN51%i MAINT PERFONMEO

ca A 081 6216S2. 060478 GM25 K A10 D4 T 1-1 OG F AILO TO OPERATE WITH PROPER FREQtWOLT FAILD PRIMARY POTEhllAL FU$E FOR OG 1-4

c$ 8 081 423007 103178 GM25 M B11 5 0 4 T 1-2 OG 5tD ouE 10 ROOM TEMP RC5E TO 110 OEG. CulalDE AIR DAMPER W0bLD NOT OPEN

8 R 51 015 359 071376 GM25 M AOC U 0 i SkvERAL ATTEMPT 5 To STARI "O" OG BENE UNSUCCh55FUL NO DEFIN!!E C AL5E CoulD BE FOUND

8 Rat c15622 080676 GM23 C A10 0 4 T "A" DG FAILio TO START OLRING SPECIAL TEST IMPROPER GEAR ENGAGEMENT-AIR SIR 1 MIR OCC

8 R31'016t!6 120676 GM25 G 810 0 8 i OG "A" TRIPPE0 0FF-LIhE 25 MIN INTO TEST SPEED CONT Su FLD CLD5EDe5PD DECR TO TRIP

8 R$ 1 01803 3 082477 GM25 M A00 R U 1 T DIE 5EL GENERAIOR "B" FAILED TO START ha SPECIFIC CAUSE Cout0 SE DE1ERMENED.

8 Rh1 422613 10C478 GM25 A 801 5 0 1 M "A" OG 5tD DOE 10 SPRAY OF FUEL OIL 8 "B" DG 005 FUEL LEAN-esc 5tLV LOOSENED STNR PKG GLND

C FCI C14339 040776 GM23 M A06 5 01 T ST ART ON SECONORf AIR REQuD 10 6 1EC5.W5. 105EC5. PRCCEDbRE wA5 INADECUAIE
C 6C1 414Sv6 042776 GM25 C A02 i 0 8 U OG-2 PRIMART AIR 51 ART MTR FAILED 10 DISEhGAGE IMPRPR 5EING FCR MAG PKUP DN 3btCHG TACH

C FC1 015614 081576 GM25 G 810 i 8N 5NORE CUMlHG FROM DG-2 GOVENDR MulCR E NCL C5uR E ARMATURE HAD OPEN WINDlhG

C tC1 61$722 0815 76 GM25 C *A141 0 8 O DG-2 PRIM ARY AIR SIART MTR F AILED TO 015E NG AGE SETNG FOR MAG PnLP DN SufCHG TACH DRIFIED

C FC14176628 04c677 GM23 C A09 R f 4 T OG-1 F AILO 10 STAT WTHN 10 SEcesik1D OK ON PRI AIR DEP05115 F0bMD ON SECONDARY AIR MOTURS
C FCI 01F602A 041477 GM25 C A09 R T4 I UG-2 FAILD TO 31 ART IN 10 SEC STRIO OK ON PRIPARY dip 05115 IN SECONDART AIR MOTOR 5

5
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N i NO. DATE GW 5 EN E5R f FAILURE MODE FAILURE MECHANISM

CFC5C3565) 063978Gkh5K A50 R D5hDG-1FAILEDTOPEACH'~kA5EDTERhWLIGONSTARIUP 8LLwN FUSE 5h'G[h~hi[[DCikCu!T
C F C1 G41799 071278 GM25 K 810 R D 8 i DG-1 FIELD MENT TO MAX EXITATION - UNIT $HUID0hh 3 ERCITER Sb8CCMPONENT FAILURt31C0!NCIDil

C FCI G22249 080978 GP25 K 810 R D 8 i DG-1 FIELD MENT TO MAR EACITAi!ON UNii 5HUIDLaN RLFER VOLTAGE ZENER DIODE OUTPUT DRIFIED J

C Mf1 G20733 021878 GM25 G A09 I e f DG-1A F AILED TO RL5 POND DURING TESI RUN FDR TRAING DIRif CONIACI ON SPEED CONTROL PC 80ARD
C MTA G22715 092578 GM25 A A06 5 01 i DG-18 COULD NOT 8E LOADED DURING IEsi AFTER M AINI AIR hAS NCT PURGED FROM FUEL LINT 3
G DR2 014913 052376 GM25 G A00 U 1 i LN11 2/3 DG FAILD To START CALSE UNkN0wN BUT POS$18tE AIR START SYST

G DR2 016168 093076 GM25 K 809 T D T 2/3 DG UUTPUT ERRATIC AFTR CONTRO PLACED IM "510P" 5HORID SELENIUM RECTIFIER DUE TO DIRI

gj G Ok2 916443 1C2976 GM251 A14 5 i D T bhti 2 DG F AILD TO SI ART TWICE MALFUNCI 5tD SCLEND SOLENGID PLLNGER Obi CF ADJu$iMENl
>- G DR2 016654 121876 GM25 A 802 5 U U T UNII 2 DG FAILD TO CARRY REGD LUAD 32GG0Km MAX H2G IN FUEL SUPPLY FROM FLUSHING OPERATON

G DR2 b17397 032277 GM25 C A10 R D 1 I UNil 2/ 3 F AILED TO ST ART AIR STARI MOTCP PINION GEAR JAMMED

G DR2 618e83 C63C77 GM25 G A00 k D 1 T 2/3 DG IRIPPD ON ObER5 PEED DURING 2 ATTEMPT 5 POSSIBLE Cui-OF-ADJUST GOVENR COMPEN5ATIN

G DR2 018494 071277 GM25 G ADO R D 1 i U 2/3 D/G TRIPPD ON 0%ER5 PEED--CCCubD AL50 6/30/77 PRC8ABLE CUT-OF ADJuif GOVENOR COMPEN511N
G DR 2 C19651 103077 GM25 E 806 I G i UNIT 2/3 UNLOADED TRIPPD UN LOW H2O PRES 5 RE5tARI IUR80 CHARGR CLUCTHL5HAFI SEARING
G DR2 .37132 111677 GM25 I A00 5 01 i ALIO-5t ART SIGNAL sENT TO UNIT 2/3 DURIN CORE SPRY RESET SI AR[ FAILbRE RELAY E DIEskL SIARIO
G DR2 D19728 112977 GM25 0 812 C D D I 2/3 DG 5/D DUE TO COCL H2O PUMP TRIP 10 MIN. LOADED WAIER LE Ak0 GRCLNDED PUMP iT ATOR

G DR2 G17723 120277 GM25 C AA3 R T 1 i UNIT 2 DG AIR RECIEVR Los PRE 55 TERMINATO STARI LODSE hlRE AT TERMINAL 25A5

G DR2 t19610 32C377 GM25 C A12 04 I 2/3 DG FAILD 10 ROLL CVER--Lum STARI AIR PRE 55bRE RuPILRED REGULATOR DIAPNRAM
G DR2 01990 120477 GP25 J A00 U U T U2 DG OUTPUT 8KR F AILD TO CLOSE--NO APP ARENT C AUSE 3 5085EQNT TE5IS WERE SUCCE5sFUL

G OR2 029242 010378 GM25 C A13 R i 8 I LNil 2 DG FAILD TO SIART WEEKLY SUNV Tc5T LOL5E h!BL AT TERMINAL 25A5

G DR2 w21bte 030778 GM25 C 400 a D 8 T OPERArR 5H00K AIR START SOLENDID EUNIT 2/3 STARTED P05518LE MIRE DAMAGED DUE TO FREQ INSPEC

\

'
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G DR2 Ut00'5 030878 GM25 G A14 5 D 8 T ENGINE OVERSHDI AT 1010 RPM kHILE 05 3Ei AT 1020 H1 UVER$N001 8Y OUT-OF-ADJUST GOVNR COMP

' G DR2 021536 052278 GM25 G A02 D 8 i U-2 DG TRIPPD 4 TIMES ON OVERSPEEDIR/X IN 5/D MODE GOVhR SEIIING FOUhD SET TOO HIGH
! G DR2 021e82 063078 GM25 D 814 i 0Gi 2/3 DG COLLING H2O PUMP TRIP CN H! AMP 58 REPLACED ObERLOAD TRIP SET CLOSE To RUNNING AMPS

G DR2 022262 082478 GM25 C Ato R U4i 2/3 UNii 00S UNil 2 FAILD TO START ON IST ATTEMP PINION GEAR NOI ENGAGED ON AIR START MTR
G OA2 622589 C92278 GM25 C ADO R u8i UNIT 2/3 FAILD TO STARis AIR STRT MIR5 ENGAGED AIR-2TARI SYS tlLL BE MODIFIED
G DR2 023337 121678 GM25 C A0D R D4 T 2/3 DG AIR 4 TART MOTOR 5 DISENGAGED AFTER FEb SEC5 102 REL AT CLE ANED;ID2 AND AIR WALVE f

G DR3 014439 030376 GM25 G A13 R T4 I DG COULD NOT BE LUADED FROM CONTROL ROOM GutNN CONTROL blRE VIOR ATED FREE FROM LUGto

E3 G DR3 G16L15 092176 GM25 8 809 T4 i DIESEL 3 RECIEWD HI IEMP ALARM P ARil ALLY CLOGGD STR AINR IN L.O. CIRC PMP
G DR3 016187 10G976 GM25 G A13 R I4 i LC55 0F CONTROL ROOM SPEED CONTROL LUCSE WIRE ON G0thR CONTROL CIRCu!T

G DR 3 U16455 11C576 GM25 G 810 R i e T LOSI SPEED CONTROL FROM CONTROL ROOM FAILD ObERIRAvt LIMIT Sm!TCH ON GOWNR
G DR3 0175L9 032277 GM25 K A1G D G M GEN FIELD F AILD TO FL A$H INIERM111NT CAPACIIUR $NURI (N FLA3H CIRC
G DR3 019722 112277 GM25 G A10 R D 8 I 3 DG STARID/ LOADED-ObERLOAD ALARM-DG TRIPPD BAD CAPACITOR IN $ PEED SEN31NG CKI.T
G DR3 C19727 112977 GM25 G 810 R D 8 N 3 DG IRIPPD 30 MIN AFTER START AND LOADING 5H0RIFO CAPICIICR ON SPELD SEN$ LNG BOARD

G FP16 A6496 111776 GM25 1 Alb A D 6 T "8" kDG FAILED 10 STAR 1 DURING $URWEILLANCE TEST Gth IACH RELAf DID NOT CPERAlfe D&F CNVIR
G FP1 016t00 121576 GM25 8 A10 R 0 1 I DUR ANG S ESTING "A" EDG F AIL ED 10 ST ART Low LUBE CIL PRE 55 - RELIEF WLV LEAKAGE

| C FP1 016971 011977 GM25 8 A10 R D 1 i DURING SURVe EDG TRIPPED ON EMERGENCY 51 ART LCh LUBE Cit PRESSe SECOND ATIMPT 50CC5tL
| G FP101F725 D42G77 GM25 1 A10 R D8 i DURING ROUTINE SURV Tf5Te EDG FAILED 10 51ARI IACHCMElER RELAT FAILED
|

| G F P1 020518 021578 GM25 J 810 T 1 i "A" EDG TRIPPED DURING $URVEILL ANCE IEST BLOWN FU5E IN SYNCH CNT FOR DUIPUI BRMR

l G FP1 023101 120578 GM25 G A02 5 D 4 i "A"DGTRIPPD bHEN BEING PARALLED MI5ADJt51 MENT CF G0eEh0A

G Mol 016186 101076 GM25 C A09 i D i 811 DG FAILED TO $1 ARI ON 62 STARTING 5f51EM 82 START STS AIR GUNT COMP FOULED W RU$1

.
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.G.E N E a.A.L..M OT CR 5___.2500-2650..Km... .-- _ ----- .

A A

bii tR
P 5 CL0

k0V A M 4 A
E N CLNikCL FAIL FK Y0CP 3 IN
N I NO. DAIE Gw 5 LH E5k Y FAILURL MODE FAILURE _ MECHAN 1_an
G UCI C14447 030376 GM25 K A10 D8 T DG 2 SIARicD 80T DID NOT DED SUFF WLIG TO LOAD wc51H5E FFC0 RELAY FLO TO ENRGZ FLO FLASH
G DC1 L13042 060876 GM25 C A00 U 1 i DG s2 F AILE0 TO ST ARI DURING CPER ASILITY TEST CUNTROL SE0 FALLI - HCwtWER, 4E0 CORRECl

6 OC1 023119 113078 GM25 K A10 08 i 81DG ST ARTLD SUT GkN F AILO TO EXCllE--ALTD ACI.TES LNUSED I ARGET MECH LINK AGE IN REL AF SIN 0N
G OC1 014120 011276 GM2S C A10 08 I UNIT 1 DG FAILkD TO STARI WHEN MODE 5. IN START MD AIR STAkT SCL WLv OlulV=N01 OPEN FULLY
G QC1018112 042577 GM25 K A10 0 G I kHILE IESTING THE DGe THE FIELD F AILED 10 FL A&H CAPACITOR ACROS5 WLTG SuP RELAY DEFECT!ve
G QC1 Q19100 082477 GM23 L A13 I4 I UNIT 1 DG STARTED AND R AhsBUT NO VLIGehYNCHetREO FREQ GEN TACH Ski 3 CREWS WI8Rait0 LOUSE
G 0C1 019994 11287 7 GM2S K A10 D 4M 1/2 DG WOULO NOT START $UCCE55FLYsFIELO SMR DEFECT FAILED DICDE th FLO BER INILK CIRCUIT
e BW1 014503 052076 GM2$ C AOw R I 4 N DG 81 FAILD TO STARI 3 TIMES DG 82 $IARTED OK bAIER ACCLMULAIIGN IN AIR START SYSTEMJ

kj w Bul 015913 090376 GM25 J A00 0 1 T 81 OG ObiPUT BREAKER FAILO 10 CLD5E No APPARENT CAL 59
'" e 8v1 G17603 022477 GM23 L 805 04 T DG OUTPUT BREAKtR TRIPPE03 INTERNAL LC56 0F FIELD IRIP NOT 015C0hNECIED DURING ALCEPI.TEh!

h 861 017348 031477 GM25 J A04 8 D 4 I 82 DG OUTPUT OREAKER FAILO 10 CLO5E O!RIY CONTACIS ON BnR CONT 5ellCH

w 8v1 b11621 04 177 GM25 J Av4 8D4 I 81 OG OUTPUI SREAKER F AILD 10 CL0eE--OlWTY CONT ACT UE31GN CHANGE RE0bEST FOR SE ALED REL AYS
u 861 011693 042677 GM25 J A04 804 T s1 DG OUTPUI 8KR. FAILD TO CLO5E--DESIGN MEOUESTED OlkiY CCNTACT5 CN NFLDalNO FIELOS RELAY
h Bul 017696 - 042977 GM25 C A09 R T 4 N DG 81 F AILD 10 sI ARI REPETITIVE M015TURE IN STAR (ING AIR
h Sul 0174 2 7 C50977 GM23 J A0 4 R D4 T 82 DG OUTPUI BKR. FAILO TO CLOSE--REPETIT!vE STICKING RELAYlM5R2) IN MANbAL START CKI.
W 841 U18468 060377 GM2h J A04 R D 1 I et CG OUTPUT 8KR. F AILD TO CLCiE CN FIRST ATIEMPT CLOSED Ch NEAT AIIEMPII STICKY NFLOA RELA
W Byl 018828 071777 GMZ) K A10 R I8i 82 DG STARTED AhD CLOSED ONIG 805100TPUT WOLIS =0. LOOSE CONNECI!UNS IN AUTO FIELD FLAaH Ck!

u 891 c2v437 01117M GM25 J A04 R 04 I s2 DG OUTPUT 8Ka. FAILD TO CLO5E IN EXERCI5E MODE NO CAUSE COLLO BE OLTERMINED
d BV1 021355' 041878 GP25 A 512 T0N 81 DG WA5 5/D AND DECLARED INOPERABLE--DIL LEAK 1 FLAh IN FbEL DIL PUMP DISCHARGE PIPE NIPL
w Bel 021647 060178 GM25 8 802 0 1 I 82 OG LU8E OIL LEAR AT ENGINE CONTROL PANEL GAUGE GAUGE WAS CAL 18 RATED CN 5/218L003E CONN.

,

.
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GENERAL POTOR$ 2500-2830 av

FF 0
A &

L R C'
P a CEO
L

, hK fbbfEIR
tMMi LP W

fN CCNimCL FA L $k
N i NO. Da E Gu aEH f FAILURE PODE FAILbRL MECHANI$M
e SW1 G22147 072818 GM2S K A10 R 01N 82 DG FAILD TO FLASH DLRING $1 AND LOSF' EVENT STICRT FIELD FLASH CUT 06T RELATIAbio CRT.
m BW1 0223938 09G"78 GM25 J AGO k D 1 T 81 DG ChTPgf BER. FAILD TO CLCSEs #2 DG OC$ anR CLOSED nANLALLY,1 HOUR AUN AT FULL LD

e SW1 G22394s 091278 GM25 J Ae9 R D 1 i 81 DG Ouiruf BAB. FAILD TC CLCSE LSING CONT. $htCH CLCSED LATER NEGATING TRob8LESH00 TING
u HN1 014162 020376 GM25 A A02 $ 0 1 i EDG-28 IRIPPED ON CtERSPEED mHILE STARTING C ALl3 ICCL LEF T IN FUEL R ACR-R ACK HLD OPN

W EE1 019171 092C77 GM25 E 806 C D 4 T DSL GEN la $/D bHEN bMOKt & FIRL LS$VD IN IURDCCHG CARBON BLILDUP 00L 10 $HORT DUR ATION OPER
u KE1 bl9519 102377 GM25 N Abe u u i D/G 1A STARTED E WAS AI 70 BPM mHEN IT STOPPED COLLD NOT DETERMINE Cau1E OF FAILbRE
e All 02009b 122177 GM25 'G B02 5 0 4 I DtG 18 m00LD NOT PICK UP MORE THAN 1500 Kb LuAD Sf hCHRG MCICR LIMII $hCH3 ADJuif ED IMPROP
W Pil CIT 146 020977 GM25 J A10 R D 8 I 3D EDG OUTPUT sREARER =00LD NOT Clone DURING It$i citi IN Lh4 SRNG OF OtRCRT BsLAT TMG D15C
h Pil wl8417 062977 GM251 A14 & T 413D DIESEL GENERATOR F AILED TO START - LCGIC F Attua hPEED $EN31NG A33V $EIPCINT DRIFIED ;

e PT1 021445 031FF8 GP23 J A10 R D D i 40 EDG OLIPut 8AEAKER WCbLD NCI CLOSE DbA!NG ik31 hLil 662A143M01 L AICH-CHANG am DEFECittt :

W $ba C14869 041676 GM23 F A01 R D C T #1 DIESEL GENERATOR DAMAGED ON $IART 017 CTL FLOODED - CAUSED 3RanEN INTERNALb I

h fuJ d!FS91 G20377 GM23 A A12 R Ib I DG "B" FAILED TO START PROSASLE-Att IN FbEL Supply LINES

e TL3 018147 033177 GM25 A A12 A i4 T DG "S" OID NOT REACH $ PEED E tLIG hlTHIN $PEC IIME att IN FUEL LIhE-CR ACK5 1N $UCTION TUBING
W Ib3 021919 060178 GP2S A SL4 I 6 T 8 DG HI LEVEL IN FbEL TAME IENG.MOLNIDI DG St0 LEVEL Sh!ICH PALFbhCiluh--REPLACED sellC

i
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GENERAL MCIOR$ 3600-3500 mm

A A
5 1 1 5

N C$bP
L M i L P y

V A M 0 f & At
E N CCNTRCL FAIL F K 0 P3 1N
N f NL. Dait GW $EH E&k V FAILURE PODE F AILual MECHANISM

C SL1 616581 110276 GM30 M A01 5 0 4 i 14 DG FAILED 10 START PE R$0MNEL E RROR - INC0atsCT DALWE LINEUP
C all 41F134 011e77 GM30 E 894 R I G T IS DG RAN FOR SS nlN THEN TRIPPED Lh LCCE0ui TURCCCHARbER $HAff AND CIL 3EAL DAMAGED
C SL1 01F13DA 0119F7 GM30 A A09 R T 1 I THE la 01ESEL GENEEAILR FAILEO TO 5 FART LikTT FLEL RACs LINnAGE.RACn StuCn OPLN

. C SL101F1J58 011977 GM36 A A09 R I 1 i THE 1A DG F AILED TO ST ART AGAIN = I AILR bAnt DAT CIRIY ILEL R ACK Llhn AGa-R ACM SibCK OFQN*

C $L1 G AF441 830177 GM3e ! A01 & 01 i la DIE 5kL GENERATOR Feltto TO START OPER FAILip TO NESET CttR$ PEED TRIP

gg C SL1 014511 092677 GM39 k 804 R T G r 1A OG SHUTDouN bHEN anCNE !$$Uto FkLM TLRs0 CHARGER FAILED Tbmeo CHARGER UNIT
on C SL1 022532 09C575 GM30 J A10 i 8 i " A" DG UblPui BRE AkER b0ULD NOT CLOSE REMaikLt CIRIT CONTACTS ON iib OPERATION RLLAY

G SF1 014102 011476 GM30 G A12 i 1 i FAILO 10 RESPCND IC ELEC. GOWhR 51GNALS OG #D- CIL DR AIND FROM HTOR ALLIC ACILalom
G SF1 01t261 110376 GM30 G S09 C I 4 I O DG ERRATIC $PEEO SEMAW10R UNDER LOAD DIkTT OIL IN GCvtaNOR
G O F 3 01913 3 091977 GM30 K A10 01 I 30 DG IRIPPD ON OVERSPEED 3G0tERNOR IMOPE R ASL E 10 FUSE CPEN DISENASLING FIELO CIRCull

. _ _ _ _ _ _ _ _ _ _ __ _-
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NORD8 ERG MANUFACTURING 3 COG-350C Km

FF 0
& A I

5 I 1 5
uLL uC

P CED
L MM iLP y

b A M 0k i & At
t N CCNeROL FAIL F M f DCP 5 IR
N I NC. DATE GW $kH E 5AY FAILbRE MODE FAILLRt MECHANISM
G Skt 016814A 010477 NM30 8 A04 GD4 i 4 J DG Tu! PPD N/ A AT PLnER Low LUBE Clt TEMP LO. SETPCINI FCM PRE-f[LTER HEAILR pJACRT
G BR1 0168548 010477 NM30 8 A04 C 0 4 I 84 OG IRIPPD R/R AT P0 heme 10 SaliCH NCT RESET L.O. PRESS ShliLN TIME DEtav INCouRECT
G BRA 019391 101177 NM30 6 80S D 8 8 92 CG bMA8LE 10 MalNTAIN LOAD CYCLING '00Ks 5HCRTED LEAD 5 IC GLUERNCRs INCCRRECT ASP 8
G sul 020008 120977 NM30 C A09 i o T e3 04 SIART TIME tc.2 SEC V5 10 CAR 80M BLIL DbP DN AIR WALVt STOCK 5HO[

gy G BR1 G1994u 121077 NM3w J BUC 0 0 i SPonE COMING FROM 326 RELAY AND 8608 R& LAY FL AMING REFL ACED AND C ALIBRATED MEL AT5
'd G BR1 0224S4 091178 hM30 A 807 i 4 I 81 DG CYLINDEk 01 NOT flRING--HEA%I LCALING It! (ALLEY FLEL PLMP REPLACED

G BR2 G14136 010976 MM39 J A1C D4N el DG SIARTED Bbf OUTPhi 8KR FalLC TO CLO5E 10 E-1 tRCMtN LLG mIRL ObE TL STRESS
G 8RZ Q14614 031476 MM30 A 812 T D i AT 96: P0hER 82 OG STAkiED TO CICLE IN LOCAL-MANLL FUELOIL 3HIFT %AlbE LEANN GA5KET uENEWED
G RR2 015401 061176 MM30 A A02 C 0 0 I el OG SIALLED L FAILD TO IIE INTO E-Bus R/x Al PR 40 GAL H2O IN 5ADDLL L 4 DAY TANK
G Rk2 L16399 111176 MM3e C A08 i 0 I DG FAILO OPER TEST-12.2 CN 82 AIR RECIEbER CHECK %ALVE RUSTED SHbf
G BR2 016623 122976 NM30 G B10 T 8 T 82 CG FAILD OPERABILITY 1EST --LO!$ OF SPEED CCNT. CLbiCH ADJU5IED AhD STATOR WOLIMTR REPLAC

G BR2 020t12 021378 NM30 K A01 5 0 1 N FOLLOWING SCRAM ON UNIT 1 101 DG LO RELAY h00LLN'T REstisLD55 UF ENCITATION RELAt NOT RL5LI

E _. _ ___._ _ _ _ __ -- - - - - - -- -
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WCRTHINGTCN 300C-35CC KW

5 FF
A A

3 1 1

N C!OP
L / MM iL PW

kbkP $k!N CCNTROL FA L K
N I MC. DA E GW $EHE RY FAILDRE PODE F AILUWE MECHANI5M

d OC1 G16647 12C976 WO30 K Alw D 1 i C-0 OG TRIPPD ON ObER$ PEED-*0 LOWN FUSE ON INVERTER F AILO SILICChE RECI!FIER IN OG INVER1cR

h DC2 02u981 031978 WQ30 C 510 04 T 2CD DG GASKEIb CN AIR LINE 10 e5 CTL BLEW Obl FRACTURED AIR 5fARI CHECK VALbE
Od a DC2 021041 061778 h030 A S07 T 8 I 2CD OG u1DELY W ARTING CVLMOR TEMP TAGGE0 QUT FUEL INJECI. PLPP FAILO

e DC2 G22G26 072t70 h034 G S10 R T4 I 82 As OG CVER) PED bHL UNLOADG PREb1Cb5 CCCLkRkhCEt m0RN LINKAGE CAP SCREt BRCRE IN Govth0A
w DC2 022SC3 091178 bO30 C A13 T4i 2Ae STARTED FOR LOAD TEST WAS TRIPPk0 0FF MANUALLY P1510N SCLT FOR AIR CHECK WALW LUO5E

a DC2 022839 101978 WO30 A A00 0 1 T 248 FAILO TO START DUE TO LACK OF FbEL 10 INJECTRS bMRhCWN SLT REPLACED FUEL FILTER ELEMEh1

._ -.____ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX 0

RESULTS OF THE DIESEL-GENERATOR, DOES NOT START,
FAILURE RATE ESTIMATIONS
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DGES NOT SIARI - (WEEKLT TESilNG) - 1976

8.A D.CO.C.K.E h !.L C 01.. .. ..

STAhDufPLANT CRIT. HRS. PUPULATION DEMANDS FAILURES POP. HOURS POP.DLMANDS HOOR WA1E DEMAND RAIE
ARI 6760.C 2 52 1 17320.C 1G4 5.7E-L5 9.6E-03
R$1 8760.0 2 52 2 17520 0 1G4 1.1E-C4 1.gE-02
TIl 8760.0 2 52 1 17520.0 104 5.7E-C5 9.6E-C3

TOTALS 4 5256G.9 312

DENOTES OPPcR 95 PERCEhi CONFIDENCE 80bHD hhEN NC FAILURES RECORDEC*

U
"" DOES NOT START - tecEKLY IES11 ngl - 1976

C OM bus.T.I.O.N E.NG 1 h E.E.R.1.h G...... .. .... .
1

STAN08TPLANT CRIT. HRS. POPULATIch DEMANDS FAILURES POP.HOUka POP. DEMANDS HLbR RAIE DEMAND RATE
CCI 8760.4 2 52 3 17529.C 104 1 7E-C4 2.9E-c2
CC2 744 0 2 4 1 1488 0 a 6.iE-u4 1.3E-01

,

FCI 8760 0 2 52 3 17520 0 104 1.7E-C4 2.9E-C2
MI2 8760.0 2 52 4 17520 0 104 2.3E-44 3.cE-02

1

MY1 8760 0 2 52 0 17520.0 104 1.7E-C4* 2.9E-02*
PA1 8760.0 2 52 0 17520.0 104 1.7E-C4* 2.9E-02* I

SL1 6072.G 2 36 1 12144.0 72 8.2E-C5 1.4L-C2
TOTALS ~55~~ ~505k55$b~

~~'

6GC I

DENUTES OPPER 95 PERCEhi CONFIDENCE SOUND WHEN NO FAILURES RECCRDED
*

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - ________ -_
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00E5 NOT START - teEEKLY TESIING) - 1976

G E.N E R A L .E.L.EC.i.k l.c. . . . .

STANL8V
PLANT CRIT. HRS. POPOL AT ION DEMANDS FAILURi> POP. HOUR 5 POP. DEMANDS HLOR kale DEMAND RAIE

2.9 -05 4.8E-C3BF1 6760 0 4 52 1 35040.0 208 E

8PI 8760.0 1 52 11 8760.0 52 1.3E-C3 2.1E-C1

BR2 6760 0 4 52 3 35G40.0 2G6 e.6E-05 1 4E-02

C01 8760 0 2 52 1 17520.0 104 5.7E-05 9.6E-03

DA1 6760.0 2 52 1 17:20.0 104 5.7L-C5 9.6L-03

DR1 8760.0 1 12 0 8760 0 12 3.4E-04* 2.SE-Cl*

DR2 8760.b 2 52 2 17520.0 104 1.1E-L4 1.96-02

OR3 8700.0 2 52 2 17520.0 104 1 1E-04 1.9E-02

EN1 8760.0 3 52 6 26280.C 156 2 3E-C4 3.8E-C2
,

j$ FPI 8760.0 4 52 2 3564G.C 2L8 5 7E-05 9.6E-03

P11 8760.0 1 52 0 876G.0 52 3.4E-C4* 5.sE-02*

N01 8760.C 2 52 1 17520.0 104 5.7E-C5 9.6t-03
hM3 8760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-C2*

001 876C.C 2 52 2 17520 0 104 1 1E-04 1.9E-C2

PB2 5760.0 4 52 0 3:040.0 208 8.5E-CS* 1.4E-02*

Pil 8760.0 2 52 0 17520.0 104 1.7E-C4* 2.9E-C2*

OC1 0760.0 2 52 1 17520.0 104 5.7E-45 9.6E-03

QC2 8760.C 2 52 0 1752C.0 104 1 7E-G4* 2.9L-C2*

VY1 8760 0 2 52 1 17520.0 104 5.7E-05 9.6E-03

TOTALS 34 385440 0 2248
* DENOTE $ UPPER 95 PERCENT CONFIDgNCE BOUND'nHEN NO FAILORha RECORDED

_ _ _ _ _ _ - -
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00E*. Nui SIART - taEERLY TESTINGl - 1976

..E S.T I .N G H CU.S.E
w

. . ....

STANDDTPLANT CRII.HR3. POPLL ATION DEMANDS FAILURES POP. HOUR 5 POP.0ENAhD5 HOLR RATE DEMAND RAIL
BV1 5616.0 2 33 2 11232.0 66 1.8k-04 3.0t-C2
DC1 8760 0 2 52 1 17520.0 104 5.7E-C5 9.6E-C3
HN1 5760.0 2 52 1 17520.9 104 5.7E-(5 9.6E-93
IP2 8760.0 3 52 0 26260.0 156 1.1E-u4* 1.9E-02*
IP3 6432.0 3 38 0 19296.0 114 1.6E-04* 2.6E-02*
KE1 8760.0 2 52 0 17520.0 104 1.7E-C4* 2.9E-C2*
PRI 8T60.6 2 52 0 17520 0 104 1.Th-04* 2.9E-02*
PR2 8760 0 2 52 0 17'20.0 104 1 7E-C4* 2.9t-02*
PT1 8760 0 2 52 0 1752C.C 104 1 7E-C4* 2.9E-02*
PT2 8760.0 2 52 0 17520.C 104 1.7E-C4* 2.9E-C2*

bf RG1 6760.0 2 52 0 17520.0 104 1 7L-04* 2.9E-02*
RC2 8T60.0 2 *2 0 17520.0 104 1.7E-C4* 2.9L-C2*
$Al 456 0 3 3 0 1368 0 9 2.2E-C3* 3.3E-(1*
Sol 8760.0 2 52 0 17520.0 104 1.7E-04* 2.9h-02*
Sbt 8760 0 2 '2 1 17'20.0 104 .7E-CS 9.6E-C3*

SU2 8760.0 2 52 0 17520 0 104 1.7E-04* 2 9c-02*
TRI 8T60.0 2 52 0 1752G.0 104 1 7E-c4* 2.9E-02*
IU3 8760.0 2 52 0 17520.0 104 1.7L-C4* 2.9E-02*
TU4 8760 0 2 52 0 17520 0 104 1.iE-C4* 2.9E-02*
YR1 8760 0 3 52 0 26280.C 156 1 1E-t4* 1.9E-C2*
ZIl 8760.0 3 52 1 26280.C 156 3 8t-05 6.4E-03
212 8760.0 3 '2 C 26280.0 156 1 1E-04* 1.9E-02*

TOTALS 6 399616 0 2373

DEMOTES OPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAILORES RkCCROLD
*

|

-
2

. .
|
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DCES NOT SI ARI - teEEKLY TESIING) - 1976

_F _I N A L .S I .A l .l .Sl .I _C _S___ __ . .

SIAkD8f
HOUR RAIE DEMAhD RAlk

2.3 2.3

8A8.Eb1L. 7 6E-05 1.3E-02
2.9 2.9

1.6 16

COM8.ENG. 1 2E-04 2.0E-02

17 17

1.3 1.3

GEN.ELEC. 8 8E-0* 1 5E-02

1.4 1403

5

2.0 2.0

mESIlhGH. 1.5E-05 2.5E-03

23 23

1.4 14
PWR'S 4.0E-05 6.7E-G3

1.5 15

12 1.2
OVERALL 6 0E-05 1.GE-C2

1.3 13

* DEN 0iE3 UPPER 95 PE RCENT CONF IDENCE BOUND mHEN MO FAILLash Rk C OR DE D

_
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00E5 h0T START - thEEKLV TE5 TING) - 1977

....C O C K 6 d I.L .C.0 ABAB
...... .

SIANDDYPLANT CRIT. HRS. POPULATION DEMAN05 FAILbRES POP.HCUk1 PDP.DtMAhDS HCLk kale DEMAhD RATE
AR1 8760.0 2 52 1 17520 0 104 5.7E-C5 9.cE-03
CR3 8424 0 2 50 4 16848.0 ICC 2.4E-C4 4.CE-02
081 2664 0 2 16 1 5328.C 34 1.9k-G4 3.1E-62
RSI 8760.0 2 52 1 17520.C 104 3.7k-05 9.6E-C3
Til 8760.0 2 52

. 0__ _.17520.0_ _____l _o _s _ 1.7E-C4* 2.9E-02*_ ...

TOTALS 7 74736 0 444

DENOTES UPPER 95 PERCENT CONFIDENCE BOUND buEN NC FAILURES REC 0kUED
*

U,u

DOES h0i START - (WEEKLY IESTING) - 1977

____U _S_T.I O N ENG1hEERINGCOMB
_ ________ _____

STANDdYPLANT CRIT.HR$. POPLLATION DEMANDS FAILURES POP. HOURS POP.DEMAhD5 hubR RATE DEMAND RATE
CC1 8760.0 2 52 2 17520 0 los 1.1E.c4 1.9E-C2
CC2 8760.0 2 52 3 17520.7 104 1.7E-04 2.9E-C2
FCI 8760.0 2 52 2 17520.0 104 1.1E-04 1 9E-02
M12 8760.0 2 52 2 17520.0 104 1 1E-04 1.9E-02
MY1 d760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-C2*
PA1 8760.0 2 52 0 17520.0 164 1.7E-04* 2.9E-02*
SL1 8760.0 2 52 3 17520.0 104 1 7E-04 2.9E-02__... ...... ... ..____..

TOTALS 12 122640.0 728

DEN 01ES UPPER 95 PERCENT CONFIDENCE BOLND bHEN NO F AILLRES RECORDED*

_ _________ ____- __ __



- _ - - - _ _ - _ _ - - -- - -_

DOES NOT STA41 - thEEKLY IL5TINGl - 1977

.. . ......ECTRI.CG E .h E .R A L EL....

STANC8T
PLANT CR11.HR$. POPUL ATICh DtMANDS F AILOR E h PCP.HOUk$ FDP. DEMAND $ HLOR RAIE DEMAhD RAIL

8F1 6760.0 4 52 1 35040.C 208 2.9E-05 4.8E-03

8P1 8760.C 1 52 7 8760.9 52 8.0t-C4 1.3E-01

8R2 8760.0 4 52 3 35040.0 208 8.6E-05 1 4E-02

CCI 8760.0 2 52 0 17520 0 104 1 7E-04* 2.9E-C2*

DAL 8760.0 2 S2 1 17520.0 144 5 7E-t5 9.6E-03 |

DR1 8760.0 1 52 0 8760.0 52 3.4E-04* 5 8E-c2*

DR2 8760.0 2 52 7 17520.0 104 4.0E-04 6.7E-02

UR3 8760 0 2 52 2 17520.C 104 1 1E-04 1.9E-C2

EN1 8764.0 3 52 2 26280.0 156 7 6E-05 1.3E-02
ca
E$ FP1 8760 0 4 52 2 35040.0 208 5.7E 05 9.6E-03

M11 8760 0 1 52 0 8766.G S2 3.4E 04* 5.8E-02*

N01 8700.0 2 52 0 17520.0 104 1.7E-04* 2 9E-C2*

NM1 8760.0 2 52 0 17520.0 104 1 7E-04* 2 9E-02*

OC1 8760.0 2 52 0 1752C.0 104 1 7E-C4* 2.9E-C2*

P82 8760.0 4 52 4 3504C.0 208 1 1E-04 1 9E-02

Pil 8760.0 2 52 0 17520.0 104 1 7E-C4* 2.9E-C2*

QC1 8760 0 2 52 3 17520 0 104 1.7E-04 2.9E-CZ

QC2 8760.0 2 52 0 1752L.0 104 1 7E-C4* 2.9E-C2*

VY1 8760.0 2 52 1 17520.0 104 5.7E-05 9 6E-03

TOTALS 33 385440.0 2288

DENOTES UPPER 95 PERCENT CONFIDENCE SOUND kHEN NO F AILuRES RECCRDLD*

_ _ _ _ . _ _ _ __ __



_ ._

_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

l

DOES NOT STARI - (WEEKLY TESf!NG) 1977 '-

..S.T .I .N.G H CU.S.E
hE

. ...

STAND 8Y iPLANT CRIT. HRS. POPULAT10h DEMANDS FAILURES POP.H00k5 PCP.0EMAh0S HubR RAIE DEMAho RATE
BV1 8760 0 2 52 7 1752G.C 104 4.0E-04 6.7E-02

0C1 8760.0 2 52 0 17520 0 104 1.7E-04* 2.9E-C2*
HN1 8760.0 2 52 0 17520.0 104 1.7E-C4* 2.9E-02*
IP2 8760.C 3 52 0 26280 0 156 1.1E-04* 1.9E-02*

IP3 6760.0 3 52 0 26280.0 156 1.1E-04* 1.9E-02*
JF1 3432.0 5 20 3 17160.0 10C 1.7E-C4 3.CE-CZ )
KE1 8769.0 2 52 1 1752C.C 104 5.7E-05 9.6E-C3
PRI 8760 0 2 52 0 17520.0 104 1 7E-04* 2.9E-02*
PR2 8760 0 2 52 0 17520.0 104 1.7E-04* 2.9E.02*
Pil 8760.0 2 52 2 17520 0 104 1 1E-04 1.9E-C2

k PT2 6760.0 2 52 0 17*20 0 104 1 7E-04* 2.9E-CZ*

RG1 8760.0 2 52 0 17520.0 104 1 7E-04* 2.9E-02*

RC2 8760.0 2 52 0 17520.0 1C4 1 7E-04* 2.9E-C2*

SA1 8766.0 3 52 2 26260.0 156 7.6E-05 1.3E-02
Sul 8760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-02*

301 8760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-C2*
SU2 8760 0 2 52 0 17520 0 104 1.7E-04* 2.9E-02*
TR1 8766.0 2 52 1 17520.C 104 5.7E-05 9.6E-03
1L3 8760.0 2 52 2 17520 0 104 1 1E-04 1.9E-02
TU4 8760 0 2 52 0 17520.0 104 1.7E-04* 2.9E-02*
YR1 6760.0 3 52 1 26280 0 156 3.8E-65 6.4E-G3

ZIl u760.0 3 52 0 26280.0 156 1.1E-C4* 1.9E-02*
212 8760.0 3 52 0 26280.0 156 1 1E-C4* 1 9E-G2+

IOTALS 19 45516L.0 270L

* DENOTES bPPER 95 PERCENT CONFIDENCk BGUND hMEN NO FAILURE) RECORDED

_ _ _ _ _ _ _ _



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

I

l.
DOES NOT START - I EERLT ital 1 ngl - 1977

|

.F .I .N A L.--..I A II S T I C $$
| --------

$1ANDBY
| HubR Raft DENAhD RATE

1.9 1.9

BA8.EWIL. 9.4E-05 1.6E-C2
2.1 21

1.6 1.6

CON 8.ENG. 9.8E-05 1.6E-02

1.7 1.7

1.3 13
GEN.ELEC. 8 6E-05 1.4E-02

og 14 14
Co

1.5 15
WESTINGH. 4 2E-05 7.0E-03

1.5 1.5

13 13
PkR'S 5.8E-05 9.eE-03

1.3 1.3

l

12 1.2
UWiRALL 6 8E-OS 1.2E-02

12 1.2

* DENGIES bPPER 95 PERCENT CONFIDENCE SCUND WHEN ha FAILURES RECcRDED



. _ _____ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

DOES NOT SI ARI - twEEnty TEST 1HGI - 1978

...B.C.O.C.K E u 1.L.C.C.A
BA

...

hE DEMAND RATEPLANT CR1I.HR5. POPut AT10h DEMANDS FAILURFS POP.HOUki PCP. DEMANDS H

AR1 8760.0 2 52 0 17526.b 104 1.7E-L4* 2.9E-02*
CH3 6769.0 2 52 2 17520.0 104 1.1k-04 1.9E-02

| DB1 8760.0 2 52 2 17520.0 104 1.1E-04 1.9E-C2
'

R$1 8760.0 2 52 0 17520.0 104 1.7E-64* 2.9E-C2*

TIl 8760 0 2 52 2 17520.C 104 1 1E-04 1.9E-02

T12 6648.0 2 to 2 13296.0 80 1.5E-64 2.5E-02
TOTALS 8 10C896 0 occ

* DENGTES UPPER 95 PERCEhl CONFIDENCE BOUND WHEN NO FAILURES RECORDED

U
W3 DOES NOT START - EdEEKLT TEaIINGl - 1978

COM80STION ENGIhEER1.hG-- - .

STANDBY
PLAhi CRIT.HNS. POPULAT10H DEMANDS FAILbRES POP. HOUR 5 P0P. DEMANDS HOUR RAIE DEMAhD RATE

AP2 600.0 2 4 0 1200.0 8 2.'E-03* 3.7E-01*
CC1 8760 0 2 52 2 17520.0 104 1.1E-C4 1 9 E-02
CC2 8760 0 2 52 0 17520.0 104 1.7E-44* 2.9E-C2*
FC1 8760 0 2 52 1 17520.0 104 5.7E-05 9.6E-03

MI2 8760.0 2 *2 0 17520 0 104 1.7E-04* 2.9E-02*

MY1 8760.0 2 52 2 17520.0 104 1.1E-C4 1.9E-C2
PA1 8760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-02*

SL1 8760.0 2 52 1 17:20.0 104 5.7E-c' 9.6E-03
TOTALS 6 123840 0 736

* DENOTES UPPER 95 PERCENT C0hFIDENCE BOUND hMEN NO FAILbRES RECORDED



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

|

!

DCEh NOT STAR 1 - (MEEKLY T&5TINGl - 1978
~

..E NE R A L E.L E C.T R I CG
....... .. ...

STAND 8YPLANT CRIT. HRS. POPULATION DEMANDS FAILURES POP.HOURb PLP.DEMAhD5 NOLH RATE DEMAND RAIE
8F1 8760 0 4 52 0 15040.C 208 8.SE-05* 1.4E-C2*
8P1 8760.0 1 52 1 8760.G 52 1.1E-04 1.96-C2
892 8760.0 4 52 1 3'340.0 208 2.9E-G5 4.8E-03
CD1 8F60 0 2 "2 1 17320 0 104 5.7E-05 9.6E-03
OA1 8760.0 2 52 1 17520 0 104 5.7E-C5 9.6E-C3
DR1 8769.0 1 52 5 8760.0 52 5 7E-C4 9.6E-02
DR2 8760.0 2 52 7 17*20.0 104 4.0E-04 6.7E-02
DR3 8760 0 2 52 0 17520.0 104 1 7E-C4* 2.9E-C2*
EN1 8760.0 3 52 0 2628G.9 156 1 1E-04* 1.9E-C2*

N$ EN2 4296 0 3 26 2 12888.0 T8 1 6E-04 2.6E-02o
FPI 8760 0 4 52 1 35040.0 208 2.9E-05 4.8E-C3
Mil 8760.0 1 52 0 e760.0 52 3.4E-C4* 5.6E-02*
M01 8769 6 2 52 0 17520.0 lb4 1.7E-L4* 2 9E-C2+
NM1 8760.0 2 '2 0 17*20.0 104 1 7E-44* 2.9c-C2*
OC1 e760.0 2 52 1 17520.0 104 5 7E-c5 9.6E-03
982 8760.0 4 52 3 35C40 0 ZGo e.6E-C5 1.4E-02
P11 8760.0 2 52 0 17520.0 104 1 7E-04* 2.9E-02*

GC1 6760 0 2 52 0 17520.0 104 1.7E-C4* 2.9E-02*

OC2 8760.0 2 52 0 17520.0 164 1.7E-C4* 2.9E-C2+
VY1 BF60.0 2 52 0 17520.0 104 1.TE-44* 2.9E-02* '

TOTAL 5 23 398328.0 2366

* DENGIE5 UPPER 95 PERCEhT CONFIDENCE BOLND kHEN NO FAILURE 5 REC"RDED

.

_ _ __ __ ___



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

OCE5 NUI SI ART - twEEKL7 TESTING) - 1978

I!5[I"3"332b
ATAN087PLAhi CRii.HR$. POPULAi!Ch DEMAN05 FAILbRES POP.HGURS PCP.DEMAhD5 HLLR RAIE DEMAhD RATE

8VI 876C.0 2 52 4 1752C.C 104 2 3E-04 3.8E-02
DC1 8769.0 2 52 0 1752G.G 104 1.7E-C4* 2.9E-C2*
0C2 7040.0 2 42 2 14160.0 84 1.4E-04 2.4E-C2
HN1 8760.0 2 52 0 17520.0 IC4 1.7E-C4* 2 9E-C2*
IP2 8760.0 3 52 0 26284.0 156 1.1E-C4* 1.9E-C2+
IP3 8760.0 3 52 0 26260.0 156 1 1E-C4* 1.9E-02*
JF1 6760.0 5 52 8 438G0.0 260 1.8E-C4 3.1E-02
KE1 8760.0 2 52 0 17520.0 104 1 7E-C4* 2.9E-02*
NA1 6456.0 2 38 0 12912.0 76 2.3E-C4* 3.9E-C2*
PRI 6760.9 2 52 0 17520.0 104 1.7E-04* 2.9E-02*
PR2 8760 0 2 52 0 17520.0 104 1 7E-C4* 2.9E-C2*
Pil 8760.0 2 52 1 1752C.0 104 5.7E-05 9.6E-03g,

[' Pi2 6760.0 2 52 0 17520.0 104 1.7E-04* 2.9E-02*
RG1 8760.0 2 52 1 17520.0 104 5.7E-05 9.6E-03
R02 8760.0 2 52 0 17520.0 104 1 7E-C4* 2.9E-02*
SA1 876G.G 3 $2 G 26280.0 156 1.1E-C4* 1.9E-G2*
$01 8760.0 2 52 2 17520.0 104 1.1E-04 1.9E-02
501 8760.0 2 52 0 17520.C 104 1.7E-C4* 2.9E-02*
SU2 u760.0 2 52 0 17520.C lb4 1.7E-b4* 2.9E-C2*

m TR1 6760 0 2 52 0 17520.0 104 1.7E-04* 2.9E-02*
ib3 6760 0 2 52 0 17520.0 104 1 7E-04* 2.9E 02.
Tut 6760.0 2 52 0 17520 0 104 1 7E-C4* 2.9c-C2*
YR1 876u.G 3 52 C 26260 0 156 1.1k-t4* 1.9E-02*
211 8760.0 3 52 4 26280 0 156 1.5E-04 2.6E-02
Z12 8760.0 3 52 0 26280.C 156 1 1E-C4* 1.9E-C2* |

|10iALS 22 508872.0 3C2C 1

* DENOTES UPPER 95 PERCENT CONF 10ENCE 80LND * HEN NO FAILbRE5 RECOR0E0.

1



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

DOES NOT STAR 1 - (WEEKLY IE5 TING) - 1978

... ..S.TATISIICSFINAL
........

| STANDB
i HOUR RA E DEMAND RATE

1.8 1.4

BAB.CWIL. F.9E-OS 1 3E-C2
2.0 2.0

20 20
CONS.ENG. 4 8E-05 8.2E-03

2.3 2.3

14 1.4

GEN.ELEC. S.8E-05 9.7E-03

1.5 1.5
N
N

14 1.4
WESTINGH. 4 3E-05 7.3 -03t

1.5 1.5

1.3 1.3

PbR85 4 9E-05 8.3E-G3
13 13

1.2 1.2

OVERALL 5 2E-05 8.8E-03

1.3 13

* DEhulES UPPEN 95 PERCiN1 CONF 10ENCE BCUND bHEN NO FAILLRES REcua0ED

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



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

I

DGES P01 START - (=EEMLY TtSIINGl - 1976 THRU 1978

8 4 8.C.DC K L W I .L C..U.A. .....

STAND 8YPLANT CRII.HR$. POPULA110N D E " * *.0 5 FAILURES POP. HOURS PCP.DEMAhD5 Hour RATE DEMAND RAIE
AR1 26280 0 2 1:a 2 52560 0 312 3.8E-O' 6.4E-03

CR3 17184 0 2 102 6 54368.0 204 1 7E-C4 2.9E-02
081 11424.0 2 68 3 22848.0 136 1.3E-C4 2.2E-C2
RS1 26280.0 2 156 3 52560.0 312 5.7E-05 9.6E-03 i

TIl 26280.0 2 156 3 52560.0 312 5.7E-05 9.6E-03 |
TIZ 6648 0 2 to 2 13296.0 8G 1.5E-C4 2.5E-02

TOTALS 19 228192.G 1356

* DENOTE 5 UPPER 9' PERCENT CONFIDENCE 800NO WHEN NC FAILURES RECCRDED

"vr
w

DOE 3 NOT START - tufEklY TESTINGl - 1976 THRL 1978
,

COMBbSTION ENblNkERING

aTAND81PLAhi CRif. HRS. POPULATICN DEMAND $ FAILURES POP. HOURS PCP.DEMAhDS HULR RAIE DEMAhD RATE
AR2 600 0 2 4 0 1200.0 8 2.5E-CJ* 3.7E-Cl*
CC1 26260 0 2 156 7 52560.6 312 1.3E-44 2.2E-CZ
CC2 18264.0 2 108 4 36526.0 216 1.1E-04 1 9E-C2
FCI 26280.0 2 156 6 52560.0 312 1.1E-C4 1.9E-02 f

MIZ 26280 0 2 156 6 52560 0 312 1 1L-04 1.9E-C2
MY1 26260.0 2 156 2 52560 0 312 3.8E-C' 6.4E-03
PAL 26280.0 2 15u 0 52*60.0 312 5.7E-0** 9.6E-03*
SL1 23592.0 2 140 5 47184.C 28C 1 1E-C4 1 8E-C2

TOTALS 3v 347712.C 2064

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND kHEN NO F AILURES RECORDED

|



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

,

DOE 3 NOT SIART - tuEEKLY TESTING) - 1976 THRQ 1978

.G.E .NE R A L E L E C T R I C......~......

STANDBY
PLANT CRIT. HRS. POPUL AT ION DEMANDS FAILURES POP. HOURS POP. DEMANDS HOUR RATE DEMAND RATE

8F1 26260 0 4 156 2 10512G.u 624 1 9E-05 3.2E-03
BP1 26280.0 1 156 19 26280 0 156 7.2E-04 1 2E-01

BR2 26280.0 4 156 7 105120.0 624 6.7E-0$ 1 1E-C2

Col 26280.0 2 156 2 52560.0 312 3.8E-05 6.4k-C3

DA1 26280.0 2 15 6 3 52560.0 312 5.7E-05 9.6E-03

DR1 26280.0 1 156 5 26280.0 156 1.9E-C4 3.2E-02

DR2 26280 0 2 156 16 52560 0 312 3.0E-C4 5 1E-02

DR3 26260.C 2 156 4 52560.0 312 7.6E-CS 3 3E-C2
EN1 26280.0 3 156 8 78840.0 468 1 0E-04 1.7E-C2

kj EN2 4296.0 3 26 2 12888.0 78 1.6E-04 2.6E-G2
'

FP1 26280.0 4 156 5 105126.0 624 4.8E-45 c.CE-03
Mll 26280.0 1 156 0 26280.0 156 1 1E-04* 1 9E-02*

M01 26260.0 2 156 1 52560.0 312 1.9E-05 3.2E-C3

NM1 26280.0 2 15 6 0 52560 0 312 S.7E-GS* 9 6E-03*

OC1 26260.G 2 156 3 52560.0' 312 5.7E-C5 9.6E-C3

1.1 -02PB2 26280.0 4 156 7 105120.0 624 c.7E-C5 E

PIl 26280.0 2 156 0 52560 0 312 S.7E-LS* 9.6E-C3+

QC1 26280.0 2 156 4 5256G.0 312 7.6E-C5 1.3E-62
QC2 26280.0 2 156 0 52560.0 312 S.7E-LS* 9.6E-03*
VY1 26280 0 2 15 6 2 52560.0 312 3.8E-OS 6 4E-03

TOTALS 90 11692La.C 6942
,

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND hHEN NO FAILbRES RkCURDED

- . -.



-- __ ._. _ _ . . .

00E5 NOT STAR 1 - twEEKLY TE5flNG) - 1976 THRb 1976

..E.S.T .I .N G HOU.h .th
....

$iANDBf
PLANT CRIT. HRS. POPULAll0N DhMANDS FAILURES POP.H00h5 PGP.DEMAhD5 HuuR PAIE DEMAND SA1E

8%) 23136.0 2 137 13 46272.0 274 2.8k-C4 4.7E-02

DC1 20280.0 2 156 1 52560 0 312 1.9E-C5 3.2E-03

DC2 7080.0 2 42 2 14160.0 84 1.4E-04 2.4E-02
i Hhl 262ec.G 2 156 1 52560.0 312 1.9E-C5 3.2E-03

IP2 26260.0 3 156 0 78840.0 46d 3.8E-05* 6.4E-C3*

IP3 23952 0 3 142 0 71856.C 426 4.2E-C5* 7.0E-C3*
JF1 12192 0 5 72 11 6C966.0 360 1 8E-04 3.1E-G2 ;

KE1 26280.0 2 156 1 52560 0 312 1 9E-05 3 21-03

NA1 6456.0 2 38 0 12912 0 76 2.3E-C4* 3.9E-C2*
PR] 26280.0 2 156 0 52560.0 312 5.7E-CS* 9.6E-03*

PR2 26286.0 2 156 C 52560 0 312 5.7E-05* 9.6E-C3*

ca Pil 26280 0 2 156 3 52560.0 312 5.7E-05 9.6E-03
N
on pg2 26260.0 2 156 0 52560.0 312 5.7E-CS* 9.6E-C3*

RG1 26280.0 2 156 1 52560.9 312 1.9E-05 3.2E-C3
RC2 2628C.0 2 156 0 52560.0 312_ 5.7E-05* 9.6E-C3*

$Al 17976 0 3 107 2 53928.0 321 3.7E-C5 6.2E-C3
501 26280 0 2 156 2 52560.0 312 3.8E-C5 6.4E-t3

501 26284.0 2 156 1 52564.0 312 1.9E-05 3.2E-03
5U2 26240.0 2 156 0 525EO.0 312 5.7E-C5* 9.6E-03*

ETR1 26260.0 2 15 f- 1 52560 0 312 1 9 C5 3.2E-03

TU3 26280.0 2 156 2 52560.6 312 3.eE-C5 6.4E-03
7U4 26280.0 2 156 0 52560 0 312 5 7E-0$* 9.6E-03*

YR1 26280 0 3 156 1 78840.0 468 1.3E-C5 2 1E-C3

211 26280.0 3 156 5 78840.0 466 6.3E-05 1 1E-C2

212 26280.0 3 156 C ,,78840.0, ,,,,,68, 3.8E-05* 6.4f-03*4
,, ,,

TOTALS 47 1363848.0 4093

* DENDIES UPPER 95 PERCENT CONFIDENCE 80bMD hHkN NO FAILDRE5 RECCRDED



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

00E$ NOT START - taELKLY TE$i1 ngl - 1976 THRO 1978
FINAL......3.T AT 15 81 CS.... ...

SIANDST
HObR RATE DEMAND RATE

1.5 1.5

BAB.Eh!L. 8 3E-05 1 4E-62
11.5 1.5

1.4 1.+

CCMS.ENG. 8.6E-05 1.5E-C2
1.4 14

1.2 1.2

GEN.ELEC. 7 7E-05 1.3E-02

c, 1.2 1.2
$

1.3 1.3
''

WE5i1NGH. 3 4E-05 5 8E-03
. 1.3 1.3

?
1

1.2 12
PWR*5 4 9E-C5 8. 3 E-C 3

1.2 1.2

11 1.1
OVERALL 6 0E-05 1.CE-02

11 1.1

* DEN 0iES OPPER 95 PERCENT CONF IDENCE BCUND WHEN NO F AILLRES RECORDED

_ __



__ _ - - - - _ - - - - _ _ - _ _

00t5 NOT START - (MONIHLY 1ESTING) 1976-

.B.A S C 0..C a t h ! L..C.O A.. .... .

51Ah08fPLAh! CRII. HRS. POPLLATION DEMANDS FAILURES PCP.H00k5 PCP.DEMahD5 HCLR RAIE DEMAND RAIE
AR1 8760 0 2 12 1 17520.0 24 5.7E-C5 4.2E-C2
R51 8760 0 2 12 2 17520.0 24 1.1E-C4 8.3E-C2
Til 8760 0 2 12 1 17520.0 24 5.7E-05 4.2E-02

TOTALS 4 52560.0 72

* DEN 0iES OPPER 95 PERCEhT CONFIDENCE BOUND kHEN NO F AILURes RECORDED

N
'4 D015 NOT S TAR 1 - (MONIHLY IESTING) - 1976

.COM BUS 1.I ON ENG1hEERING...... ..............

STANC8YPLANT CRIT. HRS. PDFULAT10h DEMANDS FAILURES PGP.HabR5 PCP.DEMahD5 NOUR NAIE DEMAhD EATE
CC1 8760 0 2 12 3 17520.0 24 1.7E-C4 1.3E-C1
CC2 744.0 2 1 1 1488.0 2 6.7E-64 5.CE-01
FC1 8760 0 2 12 3 17520.0 24 1.7k-C4 1.3E-01
N12 8760.0 2 12 4 17520 0 24 2.3E-C4 1.7E-01
MY1 8760.0 2 12 0 17520 0 24 1.7t-64* 1.2E-Cl*
PA1 8760.0 2 12 0 17520 0 24 1.7E-C4* 1.dE-Cl*
SL1 60 72.0 2 8 1 12144.0 16 8.2k-Ct 6.3E-02

TOTALS 12 101232.C 138

* DENOTES UPPER 95 PERCENT CONFIDENCE 8OUND kHEN NO FAILbREa RECCRDED

-
_ __ - - __ __



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

i

I

|
|

i
!

!

DOES NOT STAR 1 - (MONIHLY TE$11NG) - 1976

GENERAL ELEC1NIC
I STANg8f

PLANI CRIT.HR$. POPULATION DEMANDS FAILURES POP.H00ES PDP. DEMANDS H00R RAIE DEMAND RATE

BF1 876G.0 4 12 1 35C4c.0 46 2.9E-65 2.1E-02
8P1 8760.0 1 12 11 8760.0 12 1.3E-03 9.2E-01
8R2 8760.0 4 12 3 35040.0 48 8.6E-C5 6 3E-02

Col 8760 0 2 12 1 17520.C 24 5.7E-C5 4 2E-CZ
DA1 8760.0 2 12 1 17520.0 24 5.7E-GS 4 2E-02

DR1 8760.0 1 12 0 8760.0 12 3 4E 04* 2.5E-01*
DR2 8760.0 2 12 2 17520.0 24 1.1E-04 8.3E-02
DR3 8760.0 2 12 2 17529.0 24 1.1E-C4 8.3E-02
EN1 8760.0 3 12 6 26280.0 36 2.3E-04 1.7E-01

'

FP1 8760.0 4 12 2 35040 0 48 5.7E-C5 4.2E-CZ
MIX 8760.0 1 12 0 8760 0 12 3 4t-64* 2.5E-Cl*

M01 8760.0 2 12 1 17520.0 24 5 7E-05 4.2E-02

NM1 8760.0 2 12 0 17520.0 24 1.7E-04* 1.2E-01*
OC1 8760.G 2 12 2 17520.0 24 1.1E-04 8. 3E-0 2

P82 8760.6 4 12 C 35640.0 48 8.5E-CS* 6.2E-02*
Pil 8760.0 2 12 0 17520.0 24 1.7E-04* 1 2E-01*

CCI 6760 0 2 12 1 17520.0 24 5.7E-C5 4.2E-C2

GC2 8760.0 2 12 0 17520 0 24 1.7E-C4* 1.2E-Gl*

VY1 8760.0 2 12 1 17520.0 24 5 7E-US 4.2E-02
.__ ---...._.. ........

TOTALS 34 395440.0 528

* DENOTES UPPER 95 PERCEhr CONFIDENCE 800ND WHEN NO FAILURES RtCCR0E0



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

DOES NOT ST AR T - (MONTHLT TE5flNG) - 1976

hESTINGH0036
............

STAN08YPLANT CRIT.dRS. POPULATION DEMANDS FAILORES POP. HOURS P0P. DEMAND) HOUR RATE DEMAND RATE
BW1 5616.0 2 8 2 11232.6 16 1.8E-C4 1.3k-01
OC1 8760.0 2 12 1 17520.0 24 * .7E-05 4 2E-02
HN1 8760 0 2 12 1 17520.0 24 5.7L-C5 4 2E-G2
IP2 8760.0 3 12 C 26280.C 34- 1.1E-C4* 8 3E-ca*
'a P 3 6432.0 3 9 0 19296.0 27 1.6E-04* 1 1E-Cl*
KE1 8760.0 2 12 0 17520.0 24 1 7E-04* 1.2E-C1+
PRI 8760.0 2 12 0 17520.0 24 1. 76-C 4 * 1.2E-51* i

PR2 876C.0 2 12 0 17'20.0 24 1.7E-04* 1.2E-01*
Pil 6760.0 2 12 0 17520 0 24 1.7E-C4* 1 2E-Cl*
P!2 6760.0 2 12 C 17520.C 24 1.7E-04* 1.2E-01*,

Q$ RG1 8760.0 2 12 C 17520.0 24 1.7E-C4* 1.2L-01*
RC2 8760.0 2 12 0 17520 0 24 1.7E-C4* 1.2t-C1+
SA1 456.0 3 1 0 1368.0 3 2 2E-C3* 1.LE+CO*
S01 8760.0 2 12 0 17520.C 24 1 7E-L4* 1.2E-Cl*
SUI 8760 0 2 12 1 17520.0 24 5 7E-05 4.2E-02
SL2 e760.0 2 12 0 17520.0 24 1.7E-C4* 1.2E-01*
TR1 8760 0 2 12 0 17520.0 24 1.7E-04* 1.2t-Cl*
TU3 876U.0 2 12 0 17520.0 24 1.7E-C4* 1.2E-01*
TL4 8760.0 2 12 0 17520 0 24 1.7E-C4* 1 2E-01*
(R 1 676040 3 12 0 26280.C 36 1 1E-C4* 8 36-&2*
Z11 8760.0 3 12 1 262eC.C 36 3.et-C5 2.eE-02
212 8760.0 3 12 0 26280.0 36 1 1E-04* 8.3E-02* i

TOTALS 6 399816.0 550

* DENOTES bPPER 95 PERCENT CONFIDENCE BOOND WHEN NO FAILUNES RkCORDED

1

l
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

I

l

00th NOT SIART - (MONTHLT IE$11MG) - 1976

11ti!.tIdlill!c!
51Ah0er

HUbR RAlt DEMAhD kATE

2.3 2.3 1

BAB.LblL. 7.6E-CS 5 6E-62

2.9 2.9

1.6 1.6 ,

COMs.ENG. 1 2E-04 8.7E-02

17 1.7

13 1.3

GEN.ELEC. 8.8E-05 6.4E-02

1.4 14to

o

2.C 2.C

WESTINGH. 1 5E-0$ 1.1E-02

23 2.3

14 1.4

PhR's 4 .0 E -0 * 2.9k-02

1.5 1.5

1.2 1.2
OwERALL 6 0E-05 4.3L-02

13 1.3

* DEN 0iE5 UPPER 91 PERCENT CONF IDEhCE 80UND kHEN h0 FAILbRES RtCURDED

____



_ _. _ __

DOES h0T SIART - (MONTHLT ltSIING) - 1977

$$$$bb5.Ibbbb$
SIAhD8VPLANT CR11. HRS. PDPOLATION DEMANDS FAILORES POP.H0065 POP.0EMAhD5 HCua RATE DEMAND RATE

ARI 8760.0 2 12 1 17520.0 24 5.7E-C5 4.2t-C2
Ca3 8424 0 2 12 4 16848.0 24 2 4E-04 1 7E-C1
DR1 2064 0 2 4 1 5328.C 8 1.9E-44 1.3E-01
R$1 8760 0 2 12 1 17:20.0 24 S.7E-45 4.2E-02
TIl 87c0.0 2 12 0 ..17520 0 .....24 1.7E-C4* 1 2E-01*..... .. .

TOTAL 5 7 74736 0 104

DEh0TES LPPER 95 PERCENT CONFIDENCE 80UND bHEN NO FAILORES RECORDED*

U
-

00E5 NOT START - (MONTHLY TESTINGl - 1977
COM8USTiaN ENG!hlERlhG

STANDBYPLANT CRIT.HN5. POPULATIGN DEMANDS FAILURES PUP. HOURS POP.DEMAhD5 HCLE RATE DEMAND RATE
CC1 e760.0 2 12 2 17520 0 24 1.1E-C4 8.3E-02
CC2 6760.0 2 12 3 17520 0 24 1.76-C4 1 3E-61
FC3 8760.0 2 12 2 17520.0 24 1.1E-C4 8.3E-C2
MI2 8760.0 2 12 2 17520.0 24 1 1E-04 8.3E-C2
MY1 6760.0 2 12 0 17520.0 24 1.7E-04* 1 2E-L1*
PA1 8760 0 2 12 0 17529.0 24 1.7E-04* 1.ZE-Cl*
SL1 6760.0 2 12 3 17520.0 24 1 7E-04 1 3E-01

TOTALS 12 122640.0 16e

DENUIES OPPER 95 PERCENI CONFIDENCE BOUND WHEN NO F AILURES RECORCED*

-



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

DGES NOT STARI - (MONTHL7 TEbIING) - 1977
GENERAL ELEC1RIC
................

Ptahi CRIT.Hab. POPULAllCh UEMANDS F AILuR ES POP.HCbk2 PCP.0EMAhD3 HCLR RAIE DEMAhD RATE

BF1 876C.0 4 12 1 35040 0 48 2.9L-05 2.1E-C2
BP1 8760.0 1 12 7 8760.C 12 a.GE-G4 5.8E-C1

BW2 8700.0 4 12 3 35040.0 48 8.6E-05 6 3t-02

CC1 8760.0 2 12 0 17520 0 24 1.7E-C4* 1 2E-Cl*

DA1 e760 0 2 12 1 1752C.C 24 5.7E-65 4.2E-C2
DR1 8760 0 1 12 J 8760.0 12 3 4E-C4* 2.SE-Cl*

DR2 8760 0 2 12 7 17520.0 24 4.0E-C4 2.9E-C1
DR3 8760 0 2 12 2 17520.0 24 1 1E-C4 8.3E-(2

EH1 8760.C 3 12 2 26280.0 36 7.eE-C5 5.6E-02
,

kj FP1 6760.0 4 32 2 3*040 0 46 .7E-C5 4.2E-C2*

Mil 8760.0 1 12 C 87eG.C 12 3.4E-04* 2.5E-Gl*

M01 e760.0 2 12 G 1752w.C 24 1.7E-CA* 1 2E-Cl*

NMI 6760.C 2 12 0 17520.C 24 1.7E-C4* 1.2E-0

OC1 8760.0 2 12 0 17520.C 24 1 7E-C4* 1 2E-Cl*

PB2 8760.0 4 12 4 35040.G 48 1 1E-04 8.3E-C2 ,

PI1 8760.0 2 12 0 17520.C 24 1 7E-04* 1.2E-01*

OC1 8760.0 2 12 3 17'20.0 24 1 7E-C4 1.3E-01

OC2 8760.0 L 12 C 11520.0 24 1.7E-C** 1.2t-01*

VY1 8766.0 2 12 1 17520.0 24 5.7E-C5 4.2E-C2
TOTAli 33 38*440 0 128

* DENOTES LPPER 95 PERCEhT CONFIDENCE BOUND kHEN NO F AILURES RECORDLD

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



- - _ _ _ .

DOES NOT SIARI - IMONIHLY 1ESTING) - 1977
=ESTINGHOUSE
.........___

SIAh08YPLAhi CRIT.HMS. PDPOLATION DEMANDS FAILURES POP. HOUR $ PCP.0EMAN05 HGUR RATE DEMAhD RATE
BV1 8160 0 2 12 7 17520.0 24 4.0E-04 2.9E-b1
DC1 8760 0 2 12 0 17520.C 24 1.7E-04* 1.2E-01*
HN1 8160.0 2 12 0 17520.0 24 1.7E-04* 1 2E-01*
IP2 8760.0 3 12 0 26280 0 36 1.1E-C4* 8.3E-02*
IP3 8766.0 3 12 0 26280.0 36 1.1E-C4* 8.3t-02*
JF1 3432.0 5 5 3 17160.0 25 1.7E-04 1.2E-01
KE1 8760 0 2 12 1 17520.0 24 5.7E-C5 4.2E-C2
PRI 8760.0 2 12 0 17520.0 24 1.7E-64* 1.2E-Ll*

*

PR2 8760 0 2 12 0 17520.0 24 1 7E-04* 1 2E-01*
Pf1 8760.0 2 12 2 17520.0 24 1.1E-C4 8.3E-C2
PT2 8760.0 2 12 0 17520.0 24 1 7t-G4* 1.2E-Li*
RG1 8760.0 2 12 0 17520 0 24 1.7E-C4* 1.2E-01*

-R02 8760 0 2 12 0 17520.0 24 1.7E-04* 1 26-01*
SA1 8760.0 3 12 2 2628C.0 36 7.bE-05 5.6k-02
Sol 876C.G 2 12 0 17520.9 24 1.7E-C4* 1.2E-Cl*
Sb1 876G.0 2 12 0 17520 0 24 1.7E-04* 1 2E-01*
502 8760.0 2 12 0 17520.0 24 1 7E-C4* 1.2E-Cl*
IR1 6760.0 2 12 1 17520.G 24 5 7E-(5 4.ZE-02
TU3 8760 0 2 12 2 17520.0 24 1 1E-04 8.3E-02
TU4 8760 0 2 12 0 17520.0 24 1.7E-C4* 1.2E-01*
YR1 8760.0 3 12 1 26280.0 36 3.SE-05 2.8E-02
211 6760.0 3 12 0 262st.t 36 1.1E-C4* 8 3E-02* -

212 u?60.0 3 12 0 26280.0 36 1.1L-04* 8.3E-02*
TOTALS 19 455160.0 625

* DEN 01ES UPPER 95 PERCENT CONFIDENCE 800ND kHEN MO FAILbRES RECCRDED
,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ --- -__ _- - -- -- - _ - -



. _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ - _ ____
_ _ _ _ _ _ . .

j DOE 5 N01 $iAR[ - (MONTHLY lESTING) - 1977
(' F .I .N.A L .3.f.A1 11..T .I C $. . . ..

*1Ah0B
HbbR RA E DEMAhD RATE

1.9 1.9

BAB.EmIL. 9.4E-D5 6.7E-02 .

2.1 '2.1

1.6 1.6

COMB.ENG. 9 8L-0$ F.1E-C2
1.7 1.7

13 1.3
GEN.ELEC. 8 6E-C5 6.3E-C2

1.4 1.4

d
4

15 1.5
WESTINGH. 4.2E-05 3.CE-02

1.5 15

1.3 13

PhRe$ 5 8E-OS 4.2E-02

1.3 1.3

|

1.2 1.2

DVERALL 6.8E-05 5.0E-02

1.2 1.2

* DENbfE5 bPPER 95 PERCEN1 CONFIDENCE 8CUND kHEN h0 F AILORES RECORDED

__



_ _ _ _ .

I
1

00E5 NOT STAR 1 - IMONTHLY TES11NG) - 1978

....CO C.K E W I L C O X
8AB

.. .......

STANDRIPLANT CRIT.HRA. POPULATION DEMANDS FAILURES POP. HOURS PCP. DEMANDS HOUR RAIE DEMAND RA1E
AR1 8760 0 2 12 0 17529.0 24 1.7E-C4* 1.2F-01*
CR3 B760.0 2 12 2 17520 0 24 1.1E-04 8.3E-02
081 8760.0 2 12 2 17520 0 24 1.1E-C4 8 3E-62

|
RS1 8760.0 2 12 0 17520.0 24 1.7E-04* 1.2E-bl*
TIl 5760.0 2 12 2 17520.0 24 1 1E-04 8.3E-02

,

TI2 6648.0 2 9 2 13296.0 18 1 5E-04 1.1E-01 I

|

TuiAL5 8 10C896 0 136
|

* DEMOTE 4 UPPER 95 PERCENT CONFIDENCE 80bHD kHEN NO F AILURES RECCRDED '

E$ |
'" 00Es NOT STARI - (MONIHLY TE311 ngl - 1978

.C 0M 805.T10 N..... ...E.N G I .N E.E.R I N G.. . ...

>TAhDBVPLANT CRIT.HR$. POPULA110N DEMANDS FAILURES POP. HOUR 4 PCP.DEMAhD5 HLbR HATE DEMAND RATE
AR2 600 0 2 1 0 1200 0 2 2.!E-C3* 1 5E*00*
CC1 8760 0 2 12 2 17520.0 24 1.1E-C4 8.3E-G2
CC2 8760.0 2 12 0 17520.C 24 1.7E-04* 1.2E-Cl*
FCI 8760.0 2 12 1 17520.0 24 5.TE-05 4.2E-02
MI2 8760.0 2 12 0 17520 0 24 1.7E-04* 1.2E-01*
MY1 8760 0 2 12 2 17520.0 24 1.1E-04 8.3E-C2
PA1 876C.0 2 12 0 17520 0 24 1 7E-04* 1.2E-01*
SL1 8760.0 2 12 1 17520.0 24 5.7E-05 4.2E-02 |

TOTALS 6 123840.C 17C

* DENOTES UPPER 95 PERCENT CONFIDENCE 8OUND WHEN NO FAILURE 5 RECORDED

i
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - ----- - ---



l

|

DOE 5 NOT STARI - (MONIHLY IL$I! ngl - 1978

GENERAL ELECTRIC
................

STANDBY
PLANT CRIT. HRS. POPblAT10h DEMANDS FAILUMES POP. HOURS 90P. DEMANDS HubR NATE DEMAND RATE

8F1 8760.0 4 12 0 35040.C 4b 8.5E-C5* 6.2E-C2*
BP1 0760.0 1 12 1 8760 0 12 1 1E-04 8.3E-02
8R2 8760.0 4 12 1 35040.0 48 2.9E-05 2 1E-C2

Col 8760 0 2 12 1 17520 0 24 5.7k-C5 4 2E-62
DA1 8760.0 2 12 1 17520.0 24 5.7E-05 4 2E-02

DR1 8760 0 1 12 5 8760.0 12 5.7E-04 4 2E-01
DR2 8760.0 2 12 7 17520.G 24 4.GE-04 2.9E-01

DR3 8760.0 2 12 C 17520.0 24 1.7E-04* 1.2s-01*
ENI 8700.0 3 12 0 26280.0 36 1.1E-04* 8.3E-02*

[j EN2 4296.0 3 6 2 12888.0 lb 1 6E-04 1.1E-C1
'

FP1 8760.0 4 12 1 35040 0 48 2 9E-bb 2.1E-G2

Mll 8760.0 1 12 0 8760.C 12 3 42-04* 2.5E-91*

Mal 8760.0 2 12 0 17 20.0 24 1 7E-04* 1.2E-01*
NM1 8760.0 2 12 0 A1520.C 24 1.7E-04* 1.2E-Cl*
OC1 8760.0 2 12 1 liS20.0 24 5.7E-05 4.2E-C2

PS2 0760.0 4 12 3 35040.0 48 8.6E-C5 6 3E-02

P11 3760.0 2 12 0 17520.0 24 1.7E-C4* 1 2E-01*

OC1 8760.0 2 12 0 17520.0 24 1.7E-64* 1 2E-Cl*

OC2 6760.0 2 12 0 17520.0 24 1 7E-04* 1 2E-01*

VY1 8760 0 2 12 ..3. ..17520.0 24 1.7E-C4* 1.2E-bl*
.. ... ........

TOTALS 23 398328.0 546 .

* DENUTES UPPER 95 PERCENT CONF 10ENCE BOUND bHEN NO F AILUREh RECORDED

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



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

00E5 NOT SI AR k - (MONTHLY ikSilNO) - 1978

....E .! .N G H O U.S.EhES
....

STAND 8Y
PLANT CRIT. HRS. POPUL A110h DEMANDS FAILURES POP. HOUR 5 POP.DEMANDb HOUR WAIE DEMAhD RATE

BV1 8760.0 2 12 4 17520.0 24 2.3E-C4 1.7E-01
DC1 8760.0 2 12 0 17520.0 24 1.7E-C4* 1 2E-01*

DC2 7080 0 2 10 2 14160.0 20 1.4E-C4 1.CE-01
HN1 8760.0 2 12 0 17520.0 24 1.7E-L4* 1.2E-01*

,

IP2 8760.0 3 12 0 26280.0 36 1 1E-04* 8.3E-02*

IP3 8760.0 3 12 0 26280.0 36 1.1E-C4* 8.3E-C2*,

l JF1 8760 0 5 12 8 43800 0 6C 1 6E-C4 1.3E-C1
KE1 6769.C 2 12 0 17520.0 24 1 7E-C4* 1.2E Cl*
NA1 6456.0 2 9 0 12912 0 18 2 3E-04* 1.7E-01*
PR I 8760.0 2 12 0 17520.0 24 1 7E-04* 1.2E-Cl*

PR2 6760.0 2 12 C 17520.0 24 1.7E-C4* 1.2E-Cl*
co PT1 8760.0 2 12 1 17520.0 24 5.7E-c5 4.2E-02

$ PT2 8760 0 2 12 0 17520.0 24 1.7E-04* 1.2E-Cl*
RG1 8760 0 2 12 1 17520.0 24 5 7E-C5 4.2E-02
RC2 876u.C 2 12 0 17520 0 24 1.7E-C4* 1.2E-01*
SA1 8760.0 3 12 0 26280.0 36 1.1E-04* 8.3E-02*
SCI 8760.0 2 12 2 11520.0 24 1 1E-C4 8.3E-02
S01 6760.0 2 12 0 17520.0 24 1.7E-04* 1.2E-Cl*
SU2 8760.0 2 12 0 17520 0 24 1.7E-G4* 1.2E-01*
T R I' 8760.0 2 12 0 17520.0 24 1.7E-04* 1 2E-Gl*

TU3 6760.0 2 12 0 17520 0 24 1.7E-C4* 1.2E-bl*

Tut 6760.0 2 12 0 1752C.0 24 1.7E-04* 1.2E-01*

YR1 8760.0 3 12 0 26280.0 36 1.1E-C4* 8.3E-02*

211 8760.0 3 12 4 26280.0 36 1 5E-04 1.1E-01
212 8769.C 3 12 C ..2628b 0 .....34 1.1E-C4* 6.3E-02*

..... . .. ..

IOTALS 22 508872 0 698

* DEMOTES OPPER 95 PERCEhT CONFIDENCE BOUND bHEN NO FAILURES RECORDED

i



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

'

DOES NOT 3(ARI - (MONTHLY 1ESTING) - 1978
FINAL STA_______ _ __T _I S I I C S_____

i STAhD8f'

HOLR RALE DEMAND RATE '

1.8 1.4

BAB.Lw!L. 7.9E-05 5 8E-02
2.0 2.0

20 2.C
*

COM8.ENG. 4.8E-05 3.SE-02
2.3 23

1.4 14

GEN.ELEC. 5 8E-05 4.2E-02

1.5 15
N
=

1.4 1.4

WESTINGH. 4 3 E-0 5 3 2E-02

1.5 1.5

1.3 1.3

PWR'S 4.9E-05 3.6E-02

1.3 1.3

12 1.2
DVERALL 5 2E-05 3.6E-02

13 1.3

* DENOTES UPPER 95 PERCENT C0hF IDENCE BLUND WHEN NO F AILbRES RECORDED

|



9

00E5 NOT STAR 1 - (MONIHLY TE311 ngl - 1976 THRU 1978

_B _A 8 C _OC K E u 1_L C _u_K__ _____ _

s STAN08V
PLANT CRIT. HRS. POPULAIION DEMANDS FAILLRES POP. HOURS POP.0EMAhD5 HOOR RAIE DEMAND RAIE

ARI 26280.0 2 36 2 52560.0 72 3.8E-05 2 8E-02

CR3 17164 0 2 24 6 34368.0 48 1.7E-C4 1.3E-C1
081 11424.0 2 16 3 22848.0 32 1.3E-64 9.4E-02
R51 26280.0 2 36 3 52560.0 72 5.7E-05 4.2E-02
Til 26280.0 2 36 3 52500.0 12 5.7E-C5 4.2E-C2
II2 6648.0 2 9 2 ___1_3296 0_ 18 1.5E-C4 1.1E-01

_____ _____ ________

TOTALS 19 228192.0 314

* DEN 0iES UPPER 95 PERCENT CONFIDENCE 8COND kHEN NO FAILbkES RECCRDED

U
e

UDE5 NOT ST AR T - (MONTHLY TE111NG) - 1976 THRU 1978

__O_M8US_T_ ION E NGI NE ERINGC
___ ______________

SIAN08Y
PLANT CR!I.HR$. PDFULATION DEMAN05 FAILORES POP. HOUR $ POP.DEMAN0$ HCLR RA1E DEMAND RA1E

AR2 600.0 2 1 0 1200.C 2 2.5E-03* 1.5E*00*

CC1 26280.6 2 36 7 52566.6 72 1.3E-C4 9.7E-02

CC2 18264.0 2 25 4 36528.0 50 1.1E-04 8.0E-02
FC1 26280 0 2 36 6 52560.0 72 1 1E-C4 8.3E-C2
M12 26260.0 2 36 6 52560.C 72 1.1E-C4 8.3E-C2
MY1 26260.0 2 36 2 52560.0 72 3.dE-05 2.8k-02

PA1 26280 0 2 36 0 52560 0 72 5 7E-05* 4.2E-02*

SL1- 23592.0 2 32 5 47184 0 64 1 1E-C4 7.6E-C2
TOTALS 30 347712.0 476

* DENOTE 3 UPPER 95 PERCENT CONF 10ENCE BCUNG WHEN NG F AILURES RECCRDED



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

f

(

DOES NOT 3rART - (MONTHLY TESTING) - 1976 THRU 1978

..E.N E R A L ..E L E C T.R I C
G

.... ..._ ..

STANDBVPLANT CRIT.HR$. PDPbLAT10h DEMANDS FAILURES POP. HOURS POP.0EMANDS HOUR RA1E DEMAND RATE
8F1 26260 0 4 36 2 105120.0 144 1.9E-05 1.4E-02

, 8P1 26280.0 1 36 19 26280.0 36 7.2E-04 5.3E-01
BR2 26280.0 4 36 7 105120.G 144 6.7E-05 4.9E-02
Col 26280 0 2 36 2 52569.0 72 3 8E-C5 2.8E-02
DA1 26280.0 2 36 3 52560.0 72 5.7E-05 4.2E-02
OR1 26280.0 1 36 5 26280.0 36 1.9E-C4 1.4E-C1
DR2 26280 0 2 36 16 52560.G 72 3.CE-44 2.2E-61
DR3 26280.0 2 36 4 52560.0 72 7.6E-05 5.6E-02
EN1 26280.0 3 36 8 78840 0 108 1 0E-04 7 4E-02

$ EN2 4296.0 3 6 2 12888.0 18 1.6E-04 1.1E-01
FP1 26280.G 4 36 5 105120.0 144 4.8e-05 3.5E-C2
M11 26280.0 1 36 0 26260.0 36 1 1E-C4* 8.3E-02*
N01 26250.0 2 36 1 52560.0 72 1.9E-05 1 4L-02
NM1 26280.0 2 36 C 52560.0 72 5.7E-LS* 4.2E-C2*
OC1 26280.0 2 36 3 52560.0 72 5.?E-05 4.2E-02
PB2 26280 0 4 36 7 105120.0 144 6.7E-C5 4.9E-G2

! Pil 26280 0 2 36 0 52560.0 72 5.7E-05* 4.2k-02*
OC1 26280 0 2 36 4 52560.0 72 7.6E-05 5.6E-02
OC2 26280 0 2 36 0 *2*60 0 72 5.7E-05* 4 2E-02*
VY1 26280.0 2 36 2 52560.0 72 3.eE-05 2.8E-02

TOTALS 90 11692ue.C 1602

* DENOTES UPPER 95 PERCENT CONFIDENCE 800ND kHEN NO FAILUREb RECCRDED

.



.,

DulS NOT SIAR1 - (MONTHLY lESIING) - 1976 THRb 1978

..E ST I.N GH OUS.E
W

... .....

STAhD8YPLANT CRIT. HRS. POPULA11CN DEMANDS FAILURES POP. HOUR 5 P0P.DEMAhDS HOOR RAIE DEMAND RA1E
BV1 23136.0 2 32 13 46272.0 64 2.8E-04 2.0E-01
DCI 26280.0 2 36 1 52560.0 72 1.9t-C5 1 4E-C2

<

DC2 70cc.0 2 10 2 1416G.0 20 1.4E-04 1.CE-01
HN1 20280.0 2 36 1 52560.0 72 1.9E-C5 1.4E-02
IP2 26280.0 3 36 0 78840 0 108 3.8E-0$* 2.8E-C2*
IP3 23952.0 3 33 0 71856.0 99 4.2E-L5* 3.LE-02*,

JF1 12192 0 5 17 11 60960.0 85 1.8E-04 1.3E-01
KE1 26280 0 2 36 1 52560 0 72 1.9E-05 1.4E-02
hA1 6456 0 2 9 0 12912.0 le 2.3t-04* 1.7E-01*
PRI 26280.0 2 36 0 52566.0 72 5.7E-05* 4.2E-C2*
PR2 26280 0 2 3o 0 52560.0 72 5.7E-05* 4.2E-02*

gg Pi l 26260 0 2 36 3 52560.0 72 5.7E-05 4.2E-02
"" PT2 24260 0 2 36 0 52560.0 72 5.7E-b5* 4.2E-t2*

RG1 26280.0 2 36 1 52560.0 72 1 9E-05 1.4E-02
R C2 26280 0 2 36 0 52560.0 72 5.7E-05* 4.2E-02*
SA1 17976 0 3 25 2 53928.C 75 3.7E-c3 2.7E-02
501 26280.G 2 36 2 52560.0 72 3.8E-C5 2.8E-02
S L'1 26280.0 2 36 1 52560.0 72 1.9E-05 1 4E-02
SU2 26280.0 2 36 0 52560 0 72 5.7E-O * 4.2t-02*S

TR1 26280.0 2 36 1 52560.0 72 1.9E-05 1 4E-02
TU3 26280.0 2 36 2 52560 0 72 3 8E-05 2.8E-02
104 26280.0 2 36 0 52560.0 72 $.7E-Ch* 4.2E-G2*
YR1 26280 0 3 36 1 78840 0 108 1 3E-05 9.3E-03
213 26280.0 3 36 5 T8840.C 108 6 3E-05 4.6E-02
212 26280.0 3 36 0 788',0.0 108 3 8E-C5* 2.8E-02*

TOTALS 47 1363848.0 1873

* OENOTE5 UPPER 95 PERCENT CONFIDENCE BOUND bHEN NO FAILURES RECORDED

_



- - _ - _ . __

i

00f5 NOT START - (MONIHLY TE511NG) 1976 THRU 1978-

F
..I.N A L.51.A T.15.t .! C S.. ... ..

STAND 8T
HOUR RAIE DEMAhD RATE

1.5 1.5
BA8.EWIL. 8 3E-05 6.1E-G2

1.5 1.$

1.4 14
COMS.ENG. 6.6E-05 6.3E-02

1.4 14

12 1.2
GEN.ELEC. 7.FE-05 S.6E-C2

1.2 1.2,

$
1.3 1.3

WESTINGH. *3 4E-05 2.5E-02

13 1.3

12 1.2
PWR'S 4 9E-05 3.6E-02

1.2 1.2

|

11 1.1
OvERALL 6.0E-05 4.4E-02

1.1 1.1

DENGTE3 ,UPPtR 95 PE RCENT CONF 10FMCE BOUND WHEN NO FAILURES RECORDED*

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX P

RESULTS OF THE DIESEL-GENERATOR, DOES NOT CONTINUE
TO RUN, FAILURE RATE ESTIMATIONS

343

l



- - - _ _ _ _ - _ _ _ - -

.

l

DOE 5 NGT CONTINUE TO RbH - thEEKLY IESTING) - 1976

___B C_DC_K C W I _L C O_A
BA I

_ _ ___ __

OPERATINGPLANT COMP. HRS. POPULATION FAILbREb POP.H0Ukb. HU(R RAIE
AR1 52.0 2 0 4C4.G 2.9E-C2*
R51 52.0 2 1 1E 4.C 9.6E-03
Til S2 0 2 0 104 0 2.9L-02*

_____ __________

TOTALS 1 312.0
* DENOTES UPPER 95 PERCENT CONFIDENCE 80bHD kHEN NO FAILURES RECORDED |

$
m

DOES NOT C0h[INUE TO kUN - (WEEKLY TESTINGl - 1976
COMBu_____$_i_10N ENGIhEERING_ ______________

OPERATINGPLANI COMP.HRL. POPULATION FAILURES POP. HOUR 5. HCUR RATE
CC1 $2 0 2 1 104 0 9.6E-C3
CC2 4.0 2 o e.L 3.1E_01*
FCI $2.0 2 1 104.0 9.6E-03
NI2 52.0 2 9 104 0 8.7E-02
MY1 52.0 2 0 204.0 2.9E-C2*

i PA1 52.6 2 0 104 0 2.96-02*
SL1 36.C 2 0 72 0 4.2E-02*

TGTALS 11 6CC.G

DENOTES UPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAILURES RECCRDED
*

4:.

|

I
__ . . . . _ . - -



+

DOES NOT Cuhi1NUE To RbN - (wEEKL1 TES11NG) - 1976

G E N E R A L.E..L h Cl .R I C....... ... ..

CPERAllhG
PLANT COMP. HRS. POPULATICN FAILURES POP.HUDRS. HOLR RATE

BF1 52.0 4 1 208.C 4.6E-03
BP1 52.0 1 2 52.0 3.8E-02

BR2 52.0 4 2 208.0 9.6E-03

Col 52.C 2 2 104 0 1.9t-02

DA1 52.G 2 4 104.0 3 8E-02
DR1 52.0 1 0 $2.0 5.8E-02*

DR2 52.0 2 2 104.0 1 9E-02
DR3 52.0 2 2 104.0 1.9E-C2

g EN1 52 0 3 3 156.0 1.9E-02
* FPL '2.0 4 0 208.0 1 4E-02*

M11 52.0 1 0 52.0 5.8E-02*

hol 52.C 2 0 1C4.0 2.9E-02*
NM1 52 0 2 0 104.0 2.9E-02*

OC1 54.0 2 0 1G4.0 2.9E-02*
F82 52.0 4 0 208.0 1.4E-C2*

Pil 52.0 2 2 1C4 0 1 9E-02
GC1 52.0 2 0 1C4.0 2.9E-C2*
OC2 52.0 2 0 IC4 0 2.9E-02*

VY1 52.0 2 ...1 104.0 9.6E-03
..........

TOTALS 21 2288 0

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND mHEN NO FAILOREJ RE ORDEDC

i



_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _

i

|
|

|

DOES NOT CONTINUE TO RuH - thEEKLY TE$11NG) 1976-

__E 5 T IN GH OU S _E
h

_________

OP E R AT I pig
PLANT COMP. HRS. POPULATION FAILURES POP.HCURS. HOLR RATE
Byl 33 0 2 6 66.0 4.5k-C2*

DC1 52.0 2 0 104.0 2 9E-02*
HN1 $2.0 2 0 104.0 2.9E-C2*
IP2 52 0 3 0 156.0 1.9E-02* |

1P3 36.G 3 3 114.0 2.6E-02 i
,

'

KEL 52.0 2 0 104 0 2.9E-02*

PRI 52.0 2 0 104.0 2.9E-02*
PR2 52.0 2 1 104.C 9.6E-E3
Pil 52.C 2 0 104.0 2.9f-02*

Pi2 52.0 2 0 104.0 2.9E-02*

RG1 $2.0 2 0 IC4.0 2.9E-C2*
d$ R02 S2.0 2 1 104 0 9.6E-03

SA1 3.0 3 0 9.0 3.3E-01*
4GA $2.0 2 0 10 4. C 2 9t-02*

Sul $2 0 2 0 104.0 2.9E-C2+
502 52.0 2 0 104.0 2.9E-02*

Tul 52 0 2 0 104.0 2.9E-02*

103 52.C 2 0 104.0 2.9E-C2*
TU4 5 2 . (- 2 0 104 0 2 9E-L2e
YR1 52 0 3 0 156.0 1.9E-02*

ZIl 52 0 3 1 156 0 6.4E-C3

ZI2 52.0 3 0 _____156.0 1.9E-02*
_____ _____

10TALS 6 2373.0

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND kHEh NO I AILURE5 RECORDED

l
|

I

_____. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..



__ _ __ . . . _ _

l

i

DCt3 NOT CONTINUE 10 RUN - (WEEKLY IESTING) - 1976

.F .I .N A L..S.T A T I .S.I .I.C S, .. ... .

HDLR RAIE

4.7

| BAB.LWIL. 3 2E-03
19.5

| .

17

COMB.ENG. 1 8E-C2
1.8

14

GEN.ELEC. 9.2E-03

$ 1.5
m

2.c

hESTINGH. 2.5E-03
! 2.3

15

PWR'S 5.5E-03
1.5-

1.3

OVERALL 7 0E-03
1.3

* DLN0lES OPPER 95 PERCENT CONFIDENCE SOUND bHEN NO FA! LORE 5 RECORDED

,

, e4 . . , .. ..



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

DOES NOT CONTINUE 10 RUN - (mLEKLY lESIING) - 1977

... 0CKLw!LCOXBABC
..... ...

OPERATING
PLANT COMP. hrs. POPUL ATION FAILURE) POP.HCLRS. HOLR RATE

AR1 52.0 2 0 2C4.0 2.9E-02*

CR3 50.0 2 G 20C.0 3.GE-C2*
DB1 16.C 2 0 32.0 9.4E-02*

Rat 22.0 2 0 104 0 2.9E-C2*
TIl 52.0 2 0 104.0 2.9E-02*

TOTALS 0 444.6

* DEN 01ES OPPER 9* PERCENT CONFIDENCE 80bHO hMEN NO FAILURES RECCROED

$
e

DOES NOT CONTINUE TO RUN - (WEEKLY TESTING) - 1977

.C.OM BU..S.T. ION E.NG.I.hE.E.R ING.. .... . . ...

OPERAi!NGPLANT CONP. HRS. POPULAT10N FAILURES POP.HOLRS. HOUP RATE
CC1 52.0 2 3 1C4.0 2.9E-02 l

CC2 52.C 2 0 104 0 2.9E-02*

FCI 22.0 2 0 1C4.0 2.9E-02*

M12 52.0 2 4 104.0 3.eE-02
MY1 52.G 2 0 1C4.0 2.9t-02*

PA1 52.0 2 0 104.0 2.9E-02*
SL1 52.0 2 2 3C4.0 1.9E-02

TOTALS 9 728.0

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAILURES RECORDED

. .. - -. . .



l

DOES NOT CUNTINUL 10 RUN - (WEEKLY TESTING) - 19T7

.G.E.N E.R A L..E L.E.C T .R.I.C. . . . .

OPEkA11NG
, PLANT COMP.HR5. POPULATION FAILURES POP. HOUR 3. H0bR RATE1

| BF1 S2.0 4 0 208.0 1 4E-02*

SP1 52.0 1 0 $2.0 S.8E-C2+,

BR2 52.0 4 2 2C0.0 9.6E-03
C01 S2.0 2 0 104.0 2.9E-C2*
DA1 $2.0 2 1 104.0 9.6E-03
DR1 52 0 1 0 $2.0 S.BE-02*
DR2 32.0 2 2 104.C 1.9E-C2
DR3 S2.0 2 1 104.0 9.6E-03

EN1 52 0 3 6 156.0 3.EE-02
$ FP1 52 0 4 0 208.0 1.4E-02*

Mll $2 0 1 0 $2.0 S.8E-02*
M01 $2.0 2 0 104 0 2.9E-02*

f NM1 S2.0 2 0 1C4.0 2.9E-02*
! OC1 $2.C 2 C 104.w 2.9E-02*

PS2 52.0 4 0 206.0 1 4E-02*

P11 $2.0 2 0 104.0 2.9E-02*.

QC1 52.0 2 0 104.C 2.9L-C2*

QC2 S2.0 2 0 104.0 2.9E-C2*
VV1 52.0 2 2 104.0 1.9E-02

. .. ..........

TOTALS 14 2288.C
* DENOTES UPPER 95 PERCENT CONF 10ENCE BOUND WHEN MO FAILURE 3 RECCRDED

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



- _ - - - -__--

*

DOE 5 NOT CONTINUE 10 RUN - twEEktY TESTING) - 1977
hE...S.T .I N G H OU S.E......

LPERATING
PLANT COMP. HRS. POPULATION FAILURES POP. HOURS. HOUR HAlk
BW1 52.0 2 1 104.0 9.cE-03

DC1 52.0 2 0 104.0 2.9E-02*

HN1 52 0 2 0 104.0 2.9E-C2*
IP2 S2.0 3 0 156 0 1.9E-02*
IP3 52.0 3 0 156.0 1.9E-02*

JF1 20.0 5 2 1C0.0 2.CE-02
KE1 52.G 2 2 1C4.0 1.9E-(2

PR1 S2.0 2 1 104.C 9.tE-03

PRZ 52 0 2 0 104.0 2.9E-02*
Pil 52.0 2 0 104.0 2.9t-02*

w PT2 52.0 2 0 134 0 2 9E-02*
"* RG1 52.0 2 0 104.0 2.9E-02*

R02 $2.0 2 1 104.C 9.6E-03

SA1 52 0 3 2 156.C 1. 3 E-( 2

$01 52 0 2 0 104.0 2.9E-02*

SU1 Si .C 2 0 104.0 2.9E-02*

SU2 5'.0 2 0 104.0 2.9E-02* j
TRA b2.C 2 1 104.G 9.tE-C3 '

|Tu3 52.0 2 0 104.0 2 9E-02*
TU4 52.0 2 0 1G4.C 2.9E-02*
fR1 52 0 3 2 Ito.C 1.3E-02

211 52.C 3 0 156.0 1.9E-02*

....156.0 2.06-02Z12 52 0 3 4
..... .....

TOTALS 16 210G.0

* DENOTES UPPER 95 PERCENT CONFIDENCE.BudND kHEh NO FAILbRES RECORDEU

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



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

00F3 NOT CONilNUk IU kbH - (mEEKLT TE$i1 ngl - 1977

FINAL S
... ___T _A i_t $.l _l C s_. __

OPERATING*

HUOR RAlt

BAB.EWIL. 6.7E-03* .

1.7

COMB.ENG. 1 2E-02
1.9

16

GEN.ELEC. 6 1E-63

1.7

.$
P# 15

hESTINGH. 5 9E-03

16

14

PhR'S 6 5E-03

1.4

| 13

l DVERALL 6 3E-03

1.3

* DEN 01E3. UPPER 95 PERCcNT CONFIDENCE BCUND uHEN NO F AILURES RECORDED
,

.

l
i

i

_ _



_ - _ _ - _ _ -____ _ _ _ _ _ _ _ _ _ _ _ . _ _

|
1

|

ODES NOT CONTINUE 10 RbN - (WEEKLY 1ES11NG) 1978

....C.DC..K E W I L C..O.RBAB
....

GPERAllNG
PLANI COMP. HRS. POPULATION F AILORt1 POP.H0bRS. HOOR RAIE

AR1 S2.0 2 1 104.0 9.6E-03

CR3 52.0 2 0 104.0 2.9E-C2* %

| DBA 52 0 2 3 104.0 2.9E-02
| '

RSA S2.4 2 1 104 0 9.6E-C3

Til S2.G 2 0 104.0 2.9E-02*

T12 40.0 2 2 BC.C 2.SE-02
10TALS 7 6CC.C

* DENOTES UPPER 95 PERCENT CONF 10ENCE BOUND mHEN NO FAILURES RECCNDED

$
" DCES NOT CONTINUE TO RbH - thEEKLF'IESTING) - 1978

.C.O N S U.S.T.I.O.N .E.N G I .N E.E R I .N G... . .. . .. .

OPERAl!NG
PLANT COMP. HRS. POPULATION FAILURES POP.HCURa. H0bR RATE

AR2 4.G 2 0 8.0 3 7E-01*
CC1 $2 0 2 1 104 0 9.6E-03

CC2 52.0 2 2 1b4.0 1.9E-02
FC1 $2.0 2 2 1C4.0 1.9E-02

M12 52.0 2 3 104.C 2.9E-C2
MY1 52 0 2 0 104 0 2.9E-C2*
PA1 $2.0 2 0 104 0 2.9E-G2*
SL1 52.0 2 0 ....104.0 2.9E-02*

. .. ...

TOTALS a 736.C

* DENOTES UPPER 95 PERCENT CONF 10ENCE BOUND bHEN MO FAILURE 4 RECOROLD

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



l
i

1

DOES NOT CONTINUE TO RLN - (dEEKLY TESTING) 1978-

............1RICGENERAL ELEC
...

OPLRATINGPLANT COMP. HRS. POPULATION FAILbRES POP.H0bR5. H00h RAIE
BF1 52 0 4 0 2C8.C 1 4E-C2*

BP1 52.0 1 1 52.0 1.9t-02
8d2 52.0 4 1 208.0 4.6E-03

C01 52.0 2 0 104 0 2.9E-C2*
DA1 52.6 2 0 104 0 2 9E-C2*
DRL 52.0 1 0 52.0 5.8L-02*
DR2 52.0 2 1 AC4.C 9.6L-C3
DR3 52.0 2 0 1C4.0 2.9E-C2*

ENL 52.0 3 0 156.0 1 9E-02*

. EN2 26 0 3 0 78.0 3.6L-02*

FP1 52.0 4 1 208.0 4.dE-03

M11 52.0 1 0 52.0 5.8E-C2*

M01 $2 0 2 0 104 0 2.9E-02*

HM1 52.0 2 0 104.0 2.9E-C2*

OC1 52.0 2 9 104.C 2.9E-C2*
PS2 52.C 4 1 208.0 4.8E-03

P11 52.0 2 1 104.0 9.6E-03

QC 1 52.0 2 0 IC4.0 2.9E-C2*
QC2 52.0 2 0 104 0 2 9E-C2*

VY1 52.0 2 1 104 0 9.6E-03
~~~ ~ ~

TOTALS 7 ~~~5566 C

* DENOTES UPPER 95 PERCENT CONFIDENCE 800ND mHEN NO FAILURLS RECORDEL

s



DUES NOT CONIINUE 10 RUN - thELKL1 lb) TING) - 1978

..E S.T I N G H OU.S..E
h

. .....

OPERATINGPLANT COMP.HRh. POPULATION FAILURES POP.H0 bra. H0bR RATE
Bvl 52.0 2 2 184.0 1.9E-02
DC1 52.0 2 0 104 0 2.9E-02*
DC2 42 0 2 3 84.0 3.61-C2
HN1 52.0 2 0 4 C4 0 . 9E-te,

AP2 52.0 3 156.0 1.9L-02*6

IP3 12 0 3 0 156.0 1.9E-02*
JF1 52 9 5 0 260.0 1.2E-02*
nEl 52.0 2 0 104 0 2 9L-92*
NA1 38.0 2 0 76.0 3.9E-02*
PRI 92.0 2 0 1C4.0 2.9E-02*
PR2 52 0 2 0 104.0 2.9E-02*

M PT1 $2 0 2 0 104 0 2.9L-02**
PI2 32 0 2 0 104.0 2.9E-02*

'

RG1 52.C 2 0 104 0 2.9L-02*

R02 52.0 2 1 104 0 9.6k-C3
SA1 52.0 3 0 l'6.0 1.9L-02*

Sul 52.0 2 0 104.0 2.9L-G2*

301 S2.0 2 0 3C4.0 2.5E-02* I

502 *2.0 2 0 104.0 2.9E-02*
1R1 52 0 2 0 AC4.0 2.9E-02*
TU3 52.0 2 1 104.0 9.6L-C3
TU4 52.0 2 0 104 0 2.9E-C2*
YR1 52 0 3 0 l'6.0 1 9E-02*
Zal 52.0 3 2 D 6. C 1.3L*C2 |
Z12 52.0 3 3 156.0 1.9E-C2

..... ..........

TOTALS 12 3020.0

* UENOTES UPPER 95 PERCENT CONFIDENCE 800hD kHEl4 NO FAILURES RECORDED

- _ . -

__ . ._.



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

|

DOE 5 NOT CONTINUE TO RUN - (WEEKLY TESTING) - 1978
F IN AL $1 Ail 1 TIC 5

OPERATING
HubR RATE

1.9

BAB.Ch1L. 1.2E-02
21

t

18

CDMS.ENG. 1.1E-G2
2.C

1.9
GEN.ELEC. 3.0E-03

f 21

16

htSlINGH. 4 * w t-4 3

1.1

14

PWR'$ 6.ZE-03
1.4

13

DVERALL 5 1E-03

1.4

* DENUTES bPPER 95 PERCENI CONFIDENCE BOUND WHEN NO FAILLREh RECURDhD ,

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



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

.

1976 lHRU 1976DOE) NOT CONTINUE 10 Rbh - taEEKLY TESTING) -

...C.O C..K E W I L .C O ABAB
. .... ..

LPtkATING
PLANT COMP. HRS. POPULATION FAILURES POP.HCURS. HOLR RATE

AR1 156 0 2 1 312.0 3.2E-03

CR3 162 0 2 0 204.0 1.bE-02*

081 68.0 2 3 136.0 2.2E-02

RS1 156.C 2 2 312 0 6 4E-03

111 156.0 2 0 312.0 9.6E-03*

T12 40.0 2 2 80.0 2.!L-02

TOTALS 8 1356.0

* DENGIES UPPER 95 PERCENT CONFIDENCE BOUND hHEN NO FAILURES RECORDE0

$
'd 00LS NOT CONTINUE 10 RUN - (WhEKLY TESTING) - 1976 THRU 1976

C.OMBUSTION ENGINEERING. ....................

OPERATING
PLANT COMP. HRS. POPULATION FAILURES POP.HCUR$. HOLk R ATE

AR2 4.0 2 0 8.9 3.7E-Cl*

CC1 156.0 2 5 312 0 1.6E-02
'

CC2 108.0 2 2 216.0 9.3E-03
FC1 150.0 2 3 312.0 9.6E-03
M12 156.0 2 16 312.0 5.1E-02

MY1 156.0 2 0 312 0 9.6E-03*

PAL 156.C 2 0 312 0 9.6E-C3*
280 0 7.1E-03dL1 140.0 2 .. 2. ..........

TOTALS 28 2064.0

DENGTES OPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAILURES RECCRDED*

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



_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _. __- . -- _ _ _ _ _ _ _ _ _ - _ _ _ _ _-_____ _ _ - _ _ _ - - _ . - _ _

l

to

DOE 5 NOT CONTINUE TO RON - (MEEKLY TE3 TING) - 1976 THRU 1976

--..E.R A L E L E C.l .R I.CGEN
. .. _ .

GPERAflNG
PLANT COMP. HRS. POPOLATION FAILURh5 POP.HOOR$. HUbR RATE

8F1 l'6 0 4 1 624.0 1 6E-03
BP1 156.0 1 3 156.0 1.9E-02
BR2 156.C 4 5 624 0 6.LE-03
Col 156.G 2 2 312.0 c.4L-03,

DA1 156.0 2 5 312.0 1.eE-C2
DR1 156.0 1 0 156.0 1.9E-C2*

DR2 156.0 2 5 312.0 1 6E-02
DR3 156.0 2 3 312.0 9.6E-03

EN1 156 0 3 9 468 0 1.9E-02g

IS ENZ 26.0 3 0 78.0 3.bE-02*
FP1 156 0 4 1 624 0 1.tE-03

M11 156.0 1 0 156.0 1 9E-C2*
M01 156.0 2 G 312.0 9.6E-C3*

NM1 156.0 2 0 312.0 9.6E-03*

OC1 156.0 2 o 312.0 9.6L-03*

PB2 156 0 4 1 624.0 1.eE-C3
Pil 156.0 2 3 312.0 9.6E-03

QC1 156 0 2 0 312.0 9.tE-03*

QC2 156.0 2 0 312.0 9.6L-C3*

hY1 156.0 2 4 312.0 1.3E-C2
TOTALS ~~U~ ~~~ U 2 0

~~

6

* DEMOTES UPPER 95 PERCkNI CONFIDENCE BOUND kHEN NO FAILURE 5 RECORDED

~. _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ - -



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

.

DOES NOT CONTINut TO RLN - taLEKLT TESTING) - 1976 THRU 1978

..E ST.I NGH 00 5 E
h '

.. .......

OPERATINGPLANT COMP. hrs. POPULATION FAILuhES POP. HOURS. H0bR RATE
8v1 137.0 2 3 274.0 1 1E-02
OC 1 1$6.0 2 C 312.c 9.6L-C3*
DC2 42.0 2 3 84.0 3.6E-C2
HN1 156.0 2 0 312.0 9.6E-03*
192 1$6.0 3 0 468.0 6. 4 E-0 3*
IP3 142.0 3 3 426.0 7.CE-C3
JF1 72.0 5 2 360 0 5.6E-03
KL1 156.0 2 2 312.0 6.4E-03
N41 38.C 2 0 76.C 3.9E-C2*
PK1 1$6.6 2 1 312.0 3.2t-C3
PR2 156.0 2 1 312.0 3 2E-03

g) Pil 156 0 2 0 312.0 9.6E-03*
<3 PT2 1$6.0 2 C 312.0 9.6E-03*

RG1 156 0 2 0 312.0 9.6E-03*
A02 1!b.0 2 3 312.0 9.6E-03
SA1 107.0 3 2 321.C 6. L-03
Sul 156.0 2 0 312.9 9.6E-03*
$U1 1$6.0 2 0 312.0 9.6E-03*
502 156 0 2 0 312.0 9.eE-03*
1R1 156 0 2 1 312.0 3.2E-03

'

103 156.0 '2 1 312.0 3.2E-03 |
fu4 116 0 2 0 312.0 9.6E-03* |

fR1 156.0 3 2 468.0 4.3E-C3 |
211 156.C 3 3 468.0 6.4E-03

212 156 0 3 7 468.0 1.tE-02
.. ..........

TUTALS 34 8093.0

* DENOTES UPPER 95 PERCENT C0hFIDENCE BOUND bHEN NO FAILbRE) RECCRDED

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



- -- __ _. .- -. . _ . = . --.

DUES NOT C0hTINUE 10 RbH - (WEEKLY IESTINGl - 1976 THRG 1978

.F I.N A L.3 T.AT.I.ST.I.Cs.. .. .. . .

CPERATIhG
HOUR RA1E

1.8

BAB.Eh!L. 5.9E-03
2.0

1.4

CDNB.ENG. 1 4E-02

1.4

1.3

GEN.ELEC. 6.1E-03

a 13g
o

13

hESTINGH. 4.2E-03

1.4

12

PWRe$ 6.1E-03

1.2

12

DVERALL 6 1E-03
1.2

* DENU([$ bPPLR 95 PERCENT CONFIDENC6 BOUND kHkN NO FAILURES RLCORDED

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



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

l

DOES NOT CONTINUE TO RUN - IMONTHLY TESTING) 19 76-

............CCABABCOCKEWIL
..

OPERATING
PLANT COMP. HRS. POPULATION FAILORES POP.HCURS. HabR RA1E

AR1 12.0 2 0 24.0 1.2E-01*
RSI 12.0 2 1 24.0 4.2E-02

Til 12.0 2 0 24 0 1.2E-01*
..... ..........

TOTALS 1 72.0

* OEN0lES OPPER 95 PERCENT CONFIDENCE BOUND uHEN MO FAILURES RECCRDED

$
#

DOES NOT CON 11NUE TO RON - IMONTHLY TESIING) - 1976
CONBb5 TION ENGIhEERING

OPERATING
PLANT CONP. hrs. POPULATION FAILURES POP. HOURS. HOLR RATE

CC1 12.0 2 1 24.0 4.2E-02
CC2 1.0 2 0 2.0 1.5E*00*
FC1 12 0 2 1 24.0 4 2E-02
MIZ 12.0 2 9 24 0 3.eE-01
MY1 12.0 2 0 24 0 1 2E-01*

PA1 12.0 2 0 24.0 1.2E-01*
SL1 8.0 2 .. 0 ....... 4 1.9E-Cl*16

.. ..

TOTALS 11 138.0

* DENOTES OPPER 95 PERCENT CONFIDENCE 8OUND WHEN NO F AILURES RECORDED

i

|

1

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



. _ _ _ _ _

i

DOES NOT CONTINUE 80 RbH - (MGHTdLT TESTING) - 1976

.G.E N E.R A L..E.L E.C T.R IC.. .. . . ..

OPERA 11NG
PLANT COMP. HRS. POPULATION FAILURES POP.HCbR). NOUR RfTL

8F1 12 0 4 1 48.0 2.1E-02

BPI 12.0 1 2 12.0 1.1L-C1
BR2 12.0 4 2 48 0 4.2E-C2
CU1 12 0 2 2 24.0 8 3E-02

DA1 12.0 2 4 24.0 1.7E-01
DR1 12.0 1 0 12.0 2.SL-02*
DR2 12.6 2 2 24 0 8.3E-02
DR3 12.0 2 2 24.0 8.3E-02

EN1 12.0 3 3 36.0 8 2E-02
to

Dj FP1 12 0 4 0 48.6 6.2E-C2*
M11 12.G 1 0 12.0 2 5E-01*

Mai 12 0 2 0 24.0 1.2E-01*

NM1 12 0 2 0 24 0 1.2E-01*

OC1 12.0 2 0 24.0 1.2L-01*

P82 12.0 4 0 48.0 c.2E-02*

Pil 12.0 2 2 24.0 8 3E-G2
QC1 12.0 2 0 24.0 1.2E-41*
QC2 12.0 2 0 24.0 1 2E-Cl*

Wy1 12.0 2 ...1 24.0 4.2E-02
..........

TOTAL $ 21 $28 0

* DENOTES UPPER 95 PERCENT CONFIDENCE 800hD mHEN NO FA! LURES RECORDED

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



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

00tS NOT CONF 1NUE TO RUN - (MCNTHLY TESTINGl - 1976
WE$TINGHOUSE
....... ...

CPERATINGPLANI COMP. HRS. POPULA110N FAILbRES PDP.N0bk5. NOUR RAIE
SW1 8.0 2 0 16.0 1.9E-01*
DC1 12 0 2 0 24.0 1.2E-01* '

Nh1 12.0 2 0 24.0 1.2E.01*
IP2 12.0 3 0 36.0 8 3E 02*
IP3 9.0 3 3 21.0 1 1E-01
Kel 12.0 2 0 24.s 1 2E-01*
PRI 12.0 2 0 24.0 1 2E-Cl*
PR2 12 0 2 1 24.0 4.2E-C2
Pil 12.0 2 0 24.G 1.2E-01*
PT2 12 0 2 0 24.0 1.2E-01*
RG1 12.0 2 0 24 0 1.2E-01*
RU2 12.0 2 1 24 0 4.2E-02
SA1 1.0 3 0 3.0 1.GE+Co*
Sul 12.0 2 0 24.0 1 2E-01*
Sul 12.0 2 0 24.0 1 2E-Cl*
302 12.0 2 0 24.0 1. 2 E-C l *
IR1 12.0 2 0 24.0 1.2L-01*
Tu3 12 0 2 0 24.0 1.2E-01*
104 12 0 2 0 24 0 1.2E-01*
VR1 12.b 3 0 36.0 8.3E-02*
Z11 12.0 3 1 36.0 2.8E-02
Z12 12.0 3 0 36.0 8 3E-02*

..... ..........

10TALS 6 55C.0

* DENUTES UPPER 95 PERCENT CONFIDENCE BOUND bHEN NO F AILbRE4 RE CRDECC

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



___._ - _ ._______-_-_ _ - ______ _ _ _ _ _ - _ . _ _ . _ . .
--- - . . . _ -

,

I

DCES h0T CONTINUE TO RLN - (MONTHLY TESTlhG) 1976-

.F I N AL.S.T.AT..I.ST..I.CS.... . .

CPERAT1hG
HOUR RATE

g.7

BAB.EWIL. 4.4E-02
19.5

4

1.7

COMB.ENG. 8 0E-02

1.8

1.4
GEh.ELEC. 4.0E-02

15gg
a

2.0

WESTINGH. 1.1E-02
2.3

1.5
PhR'S 2.4k-02

1.5

13

UWERALL 3.0E-C2
1.3

* DLN01ES UPPER 95 PERCENT CONFIDENCE BCUND WHEN h0 FAILURES RECONDED

.e -we m.pyy -up.: , ,wv. y 9



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

00E5 NOT CONilNUE 40 RUN - (MONTHLY TE5flNGl - 1977
BABCO......C .K E W I L C O A._...._

OPERAIING
PLANT COMP. HRS. POPULATION FAILURES POP.HCbRS. HOLN RATE

AR1 12.0 2 0 24.0 1.2E-Cl*

CR3 12.0 2 0 24.0 1 2E-01*
D81 4.0 2 0 8.0 3 7E-01*

RS1 12.C 2 0 24.0 1.2E-01*
TIL 12 0 2 0 24.0 1 2E-01*

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

101ALS 0 109.0

DEN 01E3 UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAILURES RECORDED*

$
ut

DOE 5 NOT CONTINUE TO RbH - (MONIHLY TE5f!NG) = 1977

..OM_ BUS.T IO.N E NGi hE ERING
C

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

OPERATINGPLANT COMP.HR$. POPULATION FAILURES POP.N00k5. HOUR RATE
CC1 12.0 2 3 24.0 1 3E-01
CC2 12.0 2 0 24.0 1.2E-01*
FC1 12.0 2 0 24 0 1.2E-01*
M12 12 0 2 4 24.0 1.7E-01
My1 12.0 2 0 24.C 1.2E-Cl*
PA1 12.0 2 0 24.0 1.2E-01*

$L1 12.0 2 2 24.0 8 3E-02
...._ ___.. ....

TOTALS 9 168.C

DENOTES UPPER 95 PERCEN1 CONFIDENCE BOUND WHEN NO FAILukEs RE CRDED*
C

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



-____ __- - - . _

,

i
|

DOLS NOT CONTINdE TO Rt,N - (M0NTHLY TE$ TING) - I'977

G E _N E R A.L__E.L.E C _) R_I C__ __. ___

OPERATING
PLANT COMP. HRS. POPULATION FAILURES POP.H0 bra. HOOK RAIE

8F1 12.0 4 0 48.0 6.2E-02*
BP1 12 0 1 0 12.0 2.5E-Gl*

BR4 12.0 4 2 48.0 4.2E-02

CU1 12.0 2 0 24.0 1.2L-01*
| DA1 12.0 2 1 24 0 4.2E-02

DR1 12.C 1 0 12.0 2.SE-Cl*

DR2 12.0 2 2 24 0 8.3E-02
i DR3 12 0 2 1 24.0 4.2E-02

M EN1 12.0 3 6 36.G 1.1E-01
*

FP1 12 0 4 0 48.0 6.2E-C2+
M11 12.0 1 0 12.0 2.5L-01*

MU1 12.0 2 0 24.0 1.2E-GA*
! NM1 12 0 2 0 24.0 1.2E-Gl*

DC1 12.6 2 0 24.0 1 2E-01*

| P82 12.0 4 0 48.0 6.2E-02*

| P11 12.0 2 0 24 0 1 2E-Cl*

QC1 12 0 2 0 24.9 1.2E-01*

QC2 12.0 2 0 24.0 1 2E-01*
WV1 12.0 2

.___2_ 24.0 U.3E-02
________._

TOTALS 14 528.0

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND wHEN NO FAILURES WECORDED

|

- , . - . .- - -. . .. .



- _

_ _ - _ _ _ - _._

.

DOES h0i CONTINbE TO RbH - (NONTHLY TES11NG) - 1977

h E S T.I N.G H O.U S.E.... . .. .

OPERATINGPLANT COMP. hrs. POPULATION FAILURES POP.HCUR$. H0bH HAIE
BV1 12.0 2 1 24 0 4.2E-02
DC1 12.0 2 0 24 0 1.2E-01*
HN1 12.0 2 0 24 9 1.2E-02*

* IP2 12.G 3 0 36.0 d.3E-02*
IP3 12.0 3 0 36.0 8.3E-02*
JF 1 S.0 $ 2 25.0 6.CE-C2
Ph1 12.0 2 2 24 0 8 3E-02
PRI 12.0 2 1 24.0 4.2E-02
PR2 12.0 2 0 24.0 1 2E-01*
Pf1 12.0 2 0 24.0 1.2E-01*
Pi2 12.0 2 0 24.0 1 2E-01*
RG1 12.0 2 0 24.0 1.2E-Cl*
R02 12 0 2 1 24.0 4.2E-C2
SA1 12.C 3 2 36.0 S.60-02
301 12.0 2 0 24.0 1.2E-01*

JUL 12.0 2 0 24.0 1. 2 E-01*
$U2 12.0 2 0 24.0 1.2E-Cl*

TR1 12 0 2 1 24 0 4 2E-02

103 12 0 2 0 24.0 1.2E-01*
TU4 12.0 2 0 24 0 1.2E-Cl*

,

YR1 12.0 3 2 36.0 S.6E-02 ;

Z11 12.0 3 0 36.0 8.3E-02*
212 12.0 3 4 .....36.0 1.1 E- C 1

..... ... <

TOTALS 16 625.0 i

* DENOTES OPPER 95 PERCEhT CONFIDL'.CE BOUND eNEN NO FAILORES RECORDED

!
1

1

I

n A e v .m- - e ev--d- 9tw - -- e * vd m ---- 7



._ . - _ - ,

0015 NOT CONTINUE TO RUN - (MONTHLY TESTINGl - 1977
FINAL S_.......I .A T.I s.1 1 C 5. . ..

OPERAi! G
HOLR RA E

BAB.EWIL. 2.9E-02*

1.7
CON 8.ENG. 5 4E-02

19

16
,

GEN.ELEC. 2.7E-02

1.7

$
ca

15
hESTINGH. 2 6E-02

16

let i

PWR'S 2 8E-02

1.4
.

13

CVENALL 2 7E-02

1.3

* DEN 0TtS UPPER 95 PERCENT C0hFIDENCE BCOND WHEN ha FAILURE 5 RECORDLO

.

- . , , , - . v - n. --.,-n, -,n.-.-c.---.- -, ,. - - . . . , < , , , - - - .-.,,.,,-w. -. - , , . . - , . . , . , - - - - - --- .--.,,...n.w.,.. - , - - - - - -, , - - . - - . - - . . , - . ,



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

.

DOES NOT CONTINUE TO RON - IN0NTHLY TESTING) - 1978

.B.A B C O.C K E.W.I .L C .01... .. .

OPERAilhGPLANT COMP. HRS. POPULAi!CN FAILURES POP.HODR5. HOUR RAIE

AR1 12.0 2 1 24.6 4.2E-C2
CR3 12.C 2 0 24 0 1.2E-01*

D81 12.0 2 3 24.0 1.3E-01
RS1 12.0 2 1 24 0 4.2E-02
111 12.G 2 0 24 0 1.2E-01*
TI2 90 2 .. 2 18.0 1 1E-01

. ........

TOTALS 7 138 0

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND bHEN NO FAILURES RECORDED

$
*

DOES NOT CONTINUE TO RUN - (MLNTHLY TESTING) - 1978

C.OM B 05.T.I .O.N E.NG l h E.E R I N G. ... .. .... ....

OPERATINGPLANI COMP.HR4. POPULATION FAILDRL5 POP.HGUR5. HOUR RATE
AR2 10 2 0 2.0 1.bE*00*
CCI 12.0 2 1 24 0 4.2L-02
CC2 12.0 2 2 24.0 8.3E-02
FC1 12.3 2 2 24.0 a.3t-02

-

M12 12.0 2 3 24.0 1.3E.cl
MY1 12.0 2 0 24 0 1.2L-01*
PA1 12 0 2 0 <*.4 1.ct slo
' l''' d . . . ' . . .....Ud. '*28~C1'

TOTALS 8 170.0

* DENGTES UPPER 95 PERCENT CONFIDENCE BOUND mHEN NO FAILbRES RECCRDED

| r

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



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

.

bLl1 NCl C0hilhut s o W L td - (NLNintf IEJf1NG) - 1976
bcNERAL ELtCok1C
- __._________ _

096kAfING
PLANS COMP.HK). PUPULAelCN FAILukte POP.HLuns. nCok kAlt

BF 1 44 9 i S 4o.. o. IL -t 2 6
be. 12.6. 1 a 14.u e.3c-Ce
6k2 12.c 4 1 40 0 2.It-L2

Cut 12.u 2 u 24.0 1.it-La*
'

DA1 12.0 2 0 c4.. 1. g E -s 1*

DR1 12.0 1 0 12.0 2.$E-01*
DR2 12.0 2 1 24.0 4.2E-02

DR3 12.0 2 0 14 0 1.lt-Cl*

Eh1 12.0 3 0 36.0 8.3E-L2*w
y EN2 6.c 3 0 18.0 1.7E-Cl*

FP1 12.0 4 1 48.9 2 1E-02
M11 12 0 1 0 12.0 2.5E-01*

MUL 12 0 2 0 24.0 1.2E-01*
NM1 12.0 2 0 24.0 1 2E-01*
CC1 12.0 2 0 24.0 1.2E-01*
P82 12.b 4 1 48.0 2.1E-02
Pia 12.i 2 1 24.0 4.7F-02

wC l 12.0 2 ; . s. t 4. . . - t s e

QC2 12 0 2 6 c4.s ..cL 1*

WY1 12.C 2 1 24.0 4.dt-c2
..__. .__.......

> 10TALS T $46 0

* DENDIEa UPPER 95 PERCENT CONFIDENCE BOUND hHEN NO FAILbRES RECORDLL

--

. .
.



- _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _

DOES NOT CONTINUE TO RbH - (MCNTHLY TESTIhG) - 1978

..STINGHOUSEWE
..........

OPEkATibGPLANI COMP. HRS. POPuLAT10h FAILUREh POP.NCOR4. HLLR HAIE
8bl 12.0 2 2 24.0 8 3E-C2
DC1 12.L 2 0 24.0 1.2E-Cl*
DC2 10.0 2 3 20.0 1.tE-01

HN1 12.0 2 0 24.C 1 2E-Cl*

IP2 12 0 3 C 36.t 6.3E-C2+
IP3 12.0 3 0 36 0 8.3E-02*
JF1 12 0 5 0 60.0 $.CE-02*

KE 1 12.0 2 0 24.0 1.2E-Cl*
N41 9.L 2 G 18.0 1.7E-01*
PRI 12.0 2 0 24.0 1 2E-Cl*

PR2 12.0 2 0 24.0 1.2E-Cl*
tj Pil 12 0 2 0 24.s 1.2E-Cl*
"

PT2 12.0 2 0 24.0 1.2E-01*
RG1 12 0 2 0 24.0 1.2E-01*
R02 12.0 2 1 24.0 4.2E-C2
SA1 12.0 3 'J 36 0 8.3E-02*
s01 12.0 2 0 24.0 1.2E-01*
$U1 12.0 2 0 24.C 1.2E-01*
S02 12 0 2 0 24.0 1.2E-41*
TR1 12.0 2 0 24.0 1.2E-Cl*
TU3 12.0 2 1 24.0 4.2E-02
TU4 12.0 2 0 24.0 1.2E-01* !

VR1 12.C 3 0 Jo.v :.25-02*

Z11 12 0 3 2 36.0 5.6E-02

Z12 12.0 3 3
. ...36.0 6.3E-C2

..... ...

10TALS 12 'W8.0

* DENOTES OPPER 95 PERCENT CONFIDENCE BOUND mHEN NO F AILGPE& RECORDEC

l
1

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

!

DOES NOT CONTINbE TO RUN - (MLNIHLY IESIIhG) - 1978
; .F .I N A.L .S..T .A f.l .S.T.I .C $.. . .

OPERATING
HOUR R!1E

1.

8A8.EmIL. S.1E ,2
'

' 21

i

i
1.8j

' COMB.EhG, 4.7E-C2
2.6

1.9
GEN.ELEC. 1 3E-02

| 2.1 '

: ti
i N

1.b

mE3IINGH. 1.7L-6d
I 1.7

14

PWR'S 2 7E-02

i 1.4

|

1.3

CVERALL 2.2E-C2
1.4

i
i

* DEMOIES bPPER 95 PERCENT CONFIDENCs SOUND mHEN NO FAILLRES REttkuto
'

%

>

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



_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _

,

DOEh NOT CONTINJE IO RbN - (MCNTHLY TEST 1hGI - 1976.THRU 1978
BA8CDCKla!LCOX
_........_____

CPtRAilNG
PLANT COMP.HRh. POPULAT10N FAILURES POP.HOUkh. HOUR RAIE.

AR1 36.0 2 1 72 0 1.4E-02

CR3 24.0 2 0 48.0 6.2E-02*

081 16.0 2 3 32.0 9.4L-02

KS1 36.0 2 2 72.0 2.6L-02

TIA 36.0 2 0 12.0 4.2E-C2+
II2 9.G 2 2 18.0 1.1E-01

.___. _______._.

TOTALS 8 314.0

* DENOTE 5 UPPER 95 PERCENT CONFIDENCE 800ND WHEN NO FAILUREh RECORDED

d
DOES h0T CONTINUE To kuh - (MONTHLY TESTING) 1976 THRU 19 78-

E
.C OM 8U _S _T.I_O N__ _.N.G 1.h t.E.R I _h G..._ .. ._

OPERATING
PLANT COMP. HRS. POPULATION FAILURES POP. HOURS. HOOR RATE

AR2 1.0 2 C 2.0 1.5E*00*

CC1 36.0 2 5 12.0 6.9E-02

CC2 25 0 2 2 50.0 4.CE-C2
FC1 36.0 2 3 72.0 4.2E-C2
MI2 36.0 2 16 72.0 2 2E-01

MY1 36.0 2 0 72 0 4.2E-02*
PA1 36.0 2 0 72.0 4.2E-02*

SE1 32 * 2 _. 2 ____. h 2. 3 2E-02*

TOTALS 28 476.0

* DENOTES UPPER 95 PERCENT CONFIDENCE 8OUND WHEN NO FAILURES RECCRDED

, . , _ _,,, .~ y_- . ., _y, .



. _ - . _ - . .

DOES NOT CONTINUE TO HUN - (MUNTHLY TESilhG) - 1976 THRU 1975

..ENERAL.......E.L E C T R I C
G

......

OPERATING
PLAMI COMP. hrs. POPULATION FAILURES POP.HCURs. HCbR RATE

BF1 36.9 4 1 144.0 c.9E-03

BPI 36.0 1 3 36.4 6.3E-C2

BR2 36.0 4 S 144.0 3.tE-t2

C01 36.C 2 2 72.0 2.BE-02

DA1 36.0 2 5 72.0 6.9E-02

DR1 36 0 1 0 36.0 8 3E-02*

DR2 30.0 2 S 72.0 6.9k-02

DR3 36 0 2 3 72.0 4.2E-02

(a EN1 36.0 3 9 103.0 8.3E-C2
N
A EN2 6.0 3 0 18.9 1.7E-Cl*

FP1 36.0 4 1 144.0 6.9E-03

M11 36.0 1 0 36.0 6.3E-02*

M01 36.0 2 0 72.0 4.ZE-02*
MM1 36.6 2 0 72.0 4.2E-02*

OC1 30 0 2 0 72.0 4.2E-02*

PS2 36.0 4 1 144.C 6.9E-C3

Pil 36.0 2 3 72.C 4.2E-C2

uC1 36.0 2 0 72.0 4 21-02*

QC2 36.0 2 o 72.0 4.2E-C2*

vf1 36.C 2 4 .....12 0 S.tE-02
..... .

10TAL5 42 1602.0

* DENDIEh UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FalLURE$ RECLRDED

.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

DOES NOT CONTINUE TO RUN - (MUNTHLf TE5|ING) - 1976 INRb 1978
WE
-..S.T .I .N G H OU S.E... .

OPERATINGPLANI COMP.HR$. POPULA110N FAILUREh POP. HOURS. Hour NATL
hv1 32.0 2 3 64.0 4.7E-02
DCI 36.0 2 0 72 0 4.2L-02*
DC2 10.u 2 3 20 0 1.SE-01
HN1 36 0 2 0 72.0 4 2E-02*
IP2 36.0 3 0 1C8.C 2.eE-02*
IP3 33 0 3 3 99.0 3.CE-02
JF1 17.C 5 2 85.0 2.4L-02
Kti 36.0 2 2 72.0 2.tE-C2
NA1 9.C 2 0 18.0 1.7E-01*
PR1 36.0 2 1 12.0 1.4E-02
PR2 36.0 2 1 72.C 1.4E-02

g Pil 36.0 2 0 72.C 4.2E-C2*
ui P!2 36.0 2 0 72.G 4.2E-L2*

RG1 36.0 2 0 72.0 4.2E-02*
R02 36.C 2 3 72.0 4.2E-02
5A1 25.0 3 2 75.0 2.7E-C2
SUI 36.C 2 C 72 0 4.26-02*
SUI 36 0 2 0 72.0 4 2E-02*
SL2 36.0 2 0 72.C 4.2L-02*
1R1 36.0 2 1 72.C 1.4E-C2
Tu3 36.C 2 1 72.0 1.4E-02
1U4 36.0 2 u 72.0 4.2E-02*
YR1 36 0 3 2 108.0 1.96-02,

ZIl 36.0 3 3 108.0 2.8E-C2
212 36 0 3 7 108 0 6.tE-02

10iAL5 ~~34 187357,~
l

~ ~~~

DENOTES UPPER 95 PERCENT LGNTICENCE BOUND kNEN NO FAILURES RECCNDED*

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

DOES NOT CONTINUE 10 RUN - (MLNTHLY TE511NG) - 19 76 THRU 19 76

.F .I N.A L .S..T .A T .I .$ .1 1.C S... .

OPLRATING
HUbR RAIE

18

.' BAB.Ettl. 2.5E-02

20

1

1.4

COM04ENG. t.9E-02

14

13

GEN.ELEC. 2.6E-02
13

53
cn

13

WESTIhGH. 1.8E-02
1.4.,

i

12

PWR'S 2.6E-02

1.2

1.2

DVERALL 2.6E-02

1.2

DENOTES bPPER 95 PERCENT CONFIDENCE 8CUND kHEN NO FAILLRES RECORDED*

. _ _ _
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APPENDIX Q

RESULTS OF THE DIESEL-GENERATOR, DOES NOT OPERATE,
FAILURE RATE ESTIMATIONS

>
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_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ __ _-_,____

.

AGGREGATE &l AhDBY R ATE 5 - t uEEKL T TESTING) - 1976 [HRU 1978

.B A B C O.C K E W I .L .C.D.A.... ....

PLANT CRIT.HR5. PDFULATION DEMANDS FAILORES POP.N00R5 PDP. DEMAND $ N0bH RAIE DEMAND RAIE
STAND 8Y

AR1 26280 0 2 156 3 52560.0 312 5 7E-C5 9.6E-03
CR3 17184.0 2 102 6 34360.0 2C4 1.7E-04 2.9E-C2
081 11424.0 2 68 6 22848.0 136 2.6E-04 4.4E-02
R$1 26280.0 2 156 5 52560 0 314 9.56 05 1.6E-02
Til 26280.0 2 156 3 52560.0 312 5.lE-05 9.6E-03TI2 6648.b 2 4C 4 .. 3296.0 ..... 0 3 0E.C4 5.0E-G21 8

..... . ..... .

TOTALS 27 228192.0 1356

* DEMOTEi UPPER 95 PERCEhT CONFIDENCE BOUND kHEN NO F AILURES RECORDE0

D
u) AGGREGATE iTANDBY RAIES - (WEEKLY TESTING) - 1976 THRU 1978

.COMBUS.IION ENGIhEERING..... ...............

STAND 8TPLANT CRIT. HRS. POPULA11CN DEMAN05 FAILbRE4 PDP. HOUR 5 P0P.DEMAN0$ HLLA RAIE DEMAND RATE
AR2 600.0 2 4 0 1200.0 8 2.5E-e'* 3.7E-bl*
CCI 26260.6 2 156 12 52560.0 312 2.3E-C4 3.8E-C2
CC2 le264.0 2 108 6 36528.0 216 1.6E-04 2.8E-02
FCI 26280.0 2 156 9 52560.0 312 1.7E-04 2 9E-G2
MI2 26260.6 2 156 22 52560.0 312 4 2E-04 7 1E-02
MY1 26280 0 2 156 2 52560.0 312 3 8E-05 6.4E-03
PA1 26280.0 2 156 0 52560.0 312 5.7E-0!* 9.6E-03*
SLI 23592.0 2 140 7 47184 28....... 0 ......0 1.5E-04 2 5E-02. . . . . .. .

10TALS 58 347712.0 2064

DEhuTES UPPER 95 PERCENT CONFIDENCE 80UND kHEN NO FAILURES RECCRDED
*

,

--- - - - - - - - - - _



_ _ _ _ _ _ _ - _ _ - _ - - - - - -_ __

i

!

|

|
,

!
AGGREGATE STANDBY RAIEs - (MEEKLY TESTINGl - 1976 THRU 1978

GENERAL ELECTRIC

STANDuf
PLANT C R 11. HR S . PLPULAlIDH DEMANDS FAILURES POP. HOURS POP.DEMAhD5 hubR RATE DEMAND RATE

BF1 26280.0 4 156 3 105120 0 624 2.9E-C5 4.8E-03

BP1 26280.0 1 156 22 26280.0 156 8.4E-04 1 4E-01
| BR2 26280.0 4 156 12 105120.0 624 1.1E-04 1.9E-02

CD1 26280.0 2 156 4 52560.0 312 7.6E-05 1.3E-02

DA1 26200.0 2 156 8 52560 0 312 1.5E-C4 2 6E-02

DR1 26280.0 1 156 5 26280.C 156 1.9E-t4 3.2E-CZ

Dh2 26280.0 2 156 21 5256C.0 312 4.0E-04 6.7E-02

DR3 26280 0 2 156 7 52560.0 312 1.3E-C4 2.2E-c2

EN1 26260 0, 3 156 17 76840.0 468 2 2E-C4 3.6E-02-'

Eh2 4296.4 3 26 2 128u8 0 76 1 6E-04 2.6E-C2

$$ FP1 26280.C 4 156 6 105120.0 624 5.7E-05 9.6E-03

Mil 26280.0 1 156 0 26280.0 156 1 1E-C4* 1.9E-C2+

M01 262e0 0 2 156 1 52560.0 312 1.9E-LL 3.2E-03

NM1 262db.0 2 156 0 $2560.0 312 5.7E-45* 9.6E-93*

OC1 26280.0 2 156 3 52560.0 312 5 . 7 f.- C 5 9 6E-03

PB2 26280.0 4 156 8 105120 0 624 7.6E-05 1 3E-02

PIl 26280.c 2 156 3 5256C.C 312 5.7E-05 9 6E-03

| OC1 26280.0 2 156 4 52560.0 312 7.6E 05 1 3E-02

OC2 '262u0.0 2 156 0 52560 0 312 5.7E-0$e 9.6E-03,

VY1 262e9.6 2 156 6 52560.c 312 1.li-C4 1.9E 02

TOTALS 132 1169208.0 6942

* DENOTES UPPER 95 PERCENT CUNFIDENCE BOUND wHEN NO FAILURES RECCRDt0

.

-



- _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _

AGGREGATE STANDBf RATE 5 - (wEEKLF TESTING) - 1976 THRU 1978

__E _S _T _I N G _H 00 5 Eh
__ ____

STANDBfPLANT CNIT. HRS. POPULATION DEMANDS FAILURES POP. HOUR 4 r0P. DEMAND $ HuuR kalt DEMAND RATE
BV1 23136.0 2 137 16 46272.0 274 3.5E-04 5.8E-C2
DC1 262e0.4 2 156 1 5256C.G 312 1 9E-05 3.2E-C3
DC2 7080 0 2 42 5 14160.0 84 3.!E-04 6 0E-02
HN1 26280 0 2 156 1 52560.0 312 1.9E-05 3 2E-C3
IP2 26280.0 3 156 0 78840.0 468 3.8E-05* 6.4E-03*
IP3 23952.0 3 142 3 71856.0 420 4.2k-05 7.0E-03
IF1 12192.0 5 72 13 60960.0 360 2.1E_04 3.6E-C2

KE1 262bG.0 2 156 3 52560.d 312 5.7E-c5 9.6E-03
NA1 6456.9 2 3e 0 12912.0 76 2.30-04* 3 9E-02*

PRI 26280 0 2 156 1 52*60 0 312 1 9E-05 3 2E-03

PR2 26280.0 2 156 1 52560.0 312 1 9t-05 3.2t_03
Pil 26280.0 2 156 3 5256C.0 312 5 7E-C5 9.6E-03

c8 PT2 26280.0 2 156 0 52560.0 312 5 7E-05* 9.ek-03*

RG1 26280 0 2 156 1 52560.0 312 1 9E-C5 3 2E-03
R02 26280.0 2 156 3 52560.0 312 5.7E-45 9.6E-03

SA1 17976.0 3 10 7 4 53928.0 321 7.4E-05 1.2E-02
501 26280.0 2 l'6 2 "2560 0 312 3 8E-C5 6.4E-C3
SU1 26280.0 2 156 1 52560 0 312 1 9E-05 3 2E-03

SU2 26280.0 2 150 0 52560 0 312 5 7E-05* 9.6E-G3*
TR1 26280,0 2 156 2 52560.0 312 3.8E-05 6.4E-03
TU3 26280.0 2 156 3 52560.0 312 5.7E-05 9.6E-C3
TU4 26280.0 2 15o 0 52566.0 312 5.7E-05* 9.6E-03*

YR1 26280 0 3 156 3 7t040.0 468 3 8E-05 6.4E-03

211 26280.0 3 156 8 78840.0 468 1.0E-C4 1.7E-02
: 212 26280.0 3 156 7 78840.0 46u 8.9E-C5 1.5E-02

_____ __________ ________

TOTALS 81 1363848.0 8093

* DEMOTE 4 bPPER 95 PERCENT CONFIDENCE BOUND uHEN NC FAILLRES RECLRDED

I

- _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ - - . .. . .
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AGGREGATE STAhDaf RATES - taktKLF IE$ilhGI - 1976 THRU 1978

.....L..S.T A T I S.T.I C 3FINAi

i
.... ..

'

hTANDB
| HUUR NA E DEMAhD RATE

| 1.4 1.4

! SAB.Ew!L. 1.2E-04 2 0E-C2

1.4 1.4

!

1.2 12
CCMB.ENG. 1 7E-04 2.8E-02

13 1.3,

l

12 1.2
GEN.ELEC. 1 1E-04 1.9E-G2

12 1.2

$
N

12 1.2
WESTINGH. 5.9E-05 1.Gt-C2

1.2 1.2
;

.

3.1 1.1
PhR'S 8 6E-05 1 4E-02

( 1.1 11

1.1 1.1

OhERALL 9 6E-05 1.ek-02

1.1 1.1

* DEM01E$ bPPER 9$ PERCENT CONFIDENCE BCUND WHEN NO FAILORES RECORDED
s

__



- - _ - -__
-

- - _ _ -____ _

;

AGGPEGATE ST AND8Y R ATES - IMONTHLY TESTING) - 19 76 IH RU 1978

....COC.K E W I .L C 0 A8AB
.. ... ...

STANDBYPLANT CRII. hrs. POPULATION DEMANDS FAILURES POP. HOURS PDP. DEMANDS HOLR NAIE DEMAND RATE
AR1 26280.0 2 36 3 52560.0 72 5.7E-GS 4.2E-02
CR3 17164 0 2 24 6 34368.0 48 1.7E-04 1.3E-01
081 11424.0 2 16 6 22848.0 32 2.6E.04 1.9E-01
RS1 26280.0 2 36 5 52560 0 72 9.St.05 6.9E-CZ
TIl 26280.0 2 36 3 52560.G 72 5 7E-05 4.2E-02
TI2 6648.0 2 9 4 13296.0 18 3 0E-04 2.2E-01

TOTALS 27 228192.C 314

* DENOTE) bPPtR 95 PERCENI CONFIDENCE 8OUND kHEN NO FAILURES RECORDED

$
'

AGGREGATE STAND 8Y RATES - (MONTHLY TESTING) - 1976 THRU 19T8

.C O.M.B U.$.i.10 N E N G I N E.E.R I .NG. . ......... ..

STANDBY
PLANT CRII. HRS. POPUL ATION DEMANDS FAILURES POP. HOURS POP.DkMAhD5 HOUR RA1E DEMAhD RATE

AR2 600.0 2 1 0 1200 0 2 2.5E-G3* 1 5E+00*
CC1 26260 0 2 36 12 52560.0 72 2.3L-C4 1 7E-01
CC2 18264.0 2 25 6 36528.0 50 1.6E-L4 1.2E-01
FC1 26260 0 2 36 9 52560.0 72 1.7E-04 1.3E-01

NI2 26280.0 2 36 22 52560 0 72 4.2E-C4 3.1E-01
MY1 26260 0 2 36 2 52560.0 72 3 8E-0) 2.8E-C2

PA1 26286.0 2 36 0 52560.0 72 5 7E-45* 4.2E-02*

SL1 23592.0 2 32 7 47184.0 64 1.5E-04 1.1E-01
TOTALS 58 347712.0 476

* DENOTES UPPER 95 PERCENI CONFIDENCE BOUND mHEN NO FAILURES RECORDED

|
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -----__ _. , , . - - - - - , , - - - - - - - - - - ,~- - - - ~ ~



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

l

AGGREGATE 4 TAN 08T RAIES - (MChiHLY TESTING) - 1976 THRU 1976

.GE.NE.R A L E L E C1 R I.C. . ..........

51ANOBYPLANT CRIT. HRS. POPULATION DEMAND 5 FAILURES POP. HOURS PLP. DEMANDS HUOR RAIE DEMAhD RATE
8F1 26280.0 4 36 3 105120.0 144 2.9E-C5 2.1E-02
BP1 26280.0 1 36 22 26280.0 36 8.4E-44 6.1E-01
BR2 26280 0 4 36 12 13512C.0 144 1.1E-04 8.3E-02
COL 26280.0 ; 36 4 52*e0.0 72 7.6E-05 5.6E-02
DAl 26280.0 2 36 8 52560.0 72 1.5E-04 1.2E-G1
DR1 26280.0 1 36 5 26280.v 36 1.9E-04 1.4E-01
DR2 26260.0 2 36 21 52560.0 72 4.0E-04 2.9E-01

DR3 26280.0 2 36 7 52560.G 72 1.3E-C4 9.7E-C2
EN1 26280.0 3 36 17 76640.0 108 2.2E-44 1.6E-61
EN2 4296.0 3 6 2 12888 0 lb 1.6E-04 1 1E-01

$ FP1 ie280.0 4 36 6 105120.0 144 5.7E-05 4.2E-02 ,
,

Mil 26280.0 1 36 0 26280 0 36 1.1E-C4* 8 3E-02*

N01 26280.C 2 36 1 52560 0 72 1.9c-C5 1.4t-C2

NM1 26280.0 2 36 0 '2*60.0 72 5 7E-0** 4.2E-02*
OC1 26280.0 2 36 3 52560.0 72 5.7E-C5 4.2E-02

PB2 26280 0 4 36 8 105129.0 144 7.6E-05 5.6E-C2
Pil 26280.0 2 36 3 52560.0 72 5.7E-05 4.2E-02

OC1 26280 0 2 36 4 52560.0 72 7.6E-C5 5.6E.02
0C2 26280.0 2 36 0 52560.0 72 5.7E-CS* 4.2E-02*

VY1 26280.0 2 36 6 ...2560 0 .....72 1.1E-04 8 3E-C23
. . ......

TOTAL 5 132 1169208.0 1602

* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAILUREa RECORDLD

~
.

=

y.

_ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _____ _
_ ._.

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

AGGREGATE STAN08Y RATES - (MCNTHL) TEsilNG) - 1976 THRU 1976

_E_STINGHOUSE
W

_ _________

PLANT CRIT. HRS. POPULA110N DEMANDS FAILbRES POP. HOURS PCP. DEMANDS HLbR NAIE DEMAND RATE

8VI 23136.0 2 32 lb 46272.0 64 3 5E-04 2.5E-C1
001 26250.C 2 36 1 52560.0 72 1.9E-05 1.4E-02

DC2 7080.0 2 10 5 14160.0 20 3.*E-C4 2 5E-01

HN1 26260 0 2 36 1 52560.G 72 1.9E-C5 4 4E-C2
IP2 26280.0 3 36 0 78840 0 100 3.8E-LS* 2.8E-C2*

IP3 23952.0 3 33 3 71856.0 99 4 2E-05 3 0E-02

JF1 12192.0 5 17 13 60960.0 85 2.1E-C4 1.5E-C1
KE1 26280 0 2 36 3 52560.0 72 5.7E-C5 4.2E-02
NA1 6456.0 2 9 0 12912 0 16 2.3E-04* 1 7E-01*

PRI 26260 0 2 36 1 52560.0 72 1 9E-05 1.4E-02

PR2 26280.0 2 36 1 52560.C 72 1 9E-05 1.4E-02
Pil 26280.0 2 36 3 52569.0 72 5 7E-05 4.2E-02 ,

P12 26260 0 2 36 0 5256C.0 72 5.7E-05* 4.2E-02'
RG1 26280 0 2 36 1 52560.C 72 1.9L-C5 1 4E-C2

R02 26280.0 2 36 3 52560.0 72 5.7E-t5 4.2E-02

SA1 17976.0 3 25 4 53928 0 75 7.4E-05 5 3E-02

Sul 26280 0 2 36 2 52560.0 72 3.8E-C5 2.8E-02

501 26280 0 .2 36 1 52560 0 72 1.9E-C5 1 4E-C2

SL2 26280.0 2 36 0 52560 0 72 S.7E-CS* 4.2E-02t

Thi 26280.0 2 36 2 "2560.0 72 3.8E-C5 2.8E-02
T03. 46280.0 2 36 3 5256C.0 72 5.lE-C5 4.2E-02

TU4 26280.C 2 36 0 52560.0 72 5.7E-CS* 4.2E-C2*

YR1 2e260.0 3 36 3 78640.0 106 3 8E-05 2.8E-02 )
Z11 26280.0 3 36 8 78840.0 108 1.0E-04 7.4E-02 |

212 26280 0 3 36 7 76640.0 108 6.9E-C5 6.5E-C2 !
i_____ __________ ________

TOTALS el 1363848 0 1873

DENOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN NC FAILORES RECCRDED*

. _ . . -. . - _ ,



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

AGGREGATE ST AN08Y RATES - (MahTHLT lE311 ngl - 1976 THRU 1978

.F I .N A L..S I .A T.15.|.1 C 5. .. . . ..

sTANDBr
HOUR kAIE DENAhD RATE

1.4 1.4

BAB.Eh1L. 1.2E-04 8 6E-02

1.4 1.4

'

12 1.2

COMB.ENG. 1 7E-04 1.2E-01
13 1.3

12 1.2 .

GEN.ELEC. 1 1 E -0 ) 8.2E-C2

1.2 1.2

co
cn

12 1.2
WESTINGH. S. ~2 05 4.3E-02

1.2 1.2

! 1.1 1.1

PWR'S 8 6E-05 6 2E-02

11 11
,

1.1 11

ObkRALL 9 6E-05 7.0E-02
11 1.1 i

* DhMUTES UPPER 95 PERCENT CONFIDENCE BCUND h.lEN NO FAILbRES RECOnD&D

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - -- -
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