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ABSTRACT

This report presents estimates of common cause f ault rates and related
quantities, based on Licensee Event Reports for pumps in nuclear reactors.
The Licensee Event Report data base is described. For estimating rates,
the bintmial f ailure rate rcodel is used, extended to allow for the sub-

stantial otaerved plant-to-plant variability, and for shocks that by their
nature make all the pumps in a system inoperable. Every quantity is
estimated by both a point estimate and a 90% interval. All rates are

expressed per hour.
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i SUMMARY

!

{ This report presents estimates of comon cause failure rates, comon
'

cause fault rates, and related quantities, based on Licensee Event Reports4

j f or pumps in nuclear reactors.
.

,

'! The data consist of 837 Licensee Event Reports, describing pump faults
from January 1, 1972, through September 30, 1980. The term fault includes

| both f ailures and comand f aults. Both pump and fault are precisely
j aefined in the body of the report.
i

! Two kinds of fault are considered, failure to start on demand, and
failure to operate after starting. The systems considered, their relevant

i exposure times, and their populations are described and tabulated.
Imperfections in the data are also discussed.

I

f Comon cause f aults are defined as f aults that are syachronized by
some external shock to the system under consideration. Both human errors3

and haroware failures may act as shocks. The report distinguishes between
a nonlethal shock, which causes a random number of pumps to be inoperable,

j and a lethal shock, which by its nature causes all the pumps in the system
I to be inoperable.

! I
i

Turbine-driven pumps have high fault rates, and so must be considerea
separately. Examination of the data also reveals substantial variability

] in the fault rates from plant to plant, and to a lesser degree from system
to system, for presumably similar pumps. Therefore, the rates are assumed
to vary and distributions are fitted to the data, both for the rate of>

individual f aults (those not due to comon cause), and also for the rate of
;

common cause events when there are enough data. Other quantities of,

i

interest are then estimated, based on the binomial failure rate (BFR) model,'

extended to allow for lethal shocks.

{ Every quantity is estimated by both a point estimate and a 90%
i interval. Many of the intervals are quite wide, reflecting the observed
}
>

J

| iii
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plant-to-plant variability. Because the numbers of demands are unknown,
and the operating hours of most pumps are unknown, the only rates estimated

are per exposure hour, normally calendar hour or critical hour.
,

,
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COMMON CAUSE FAULT RATES FOR PUMPS:

ESTIMATES BASED ON LICENSEE EVENT REPORTS AT

U.S. COMMERCIAL NUCLEAR POWER PLANTS,

;* JANUARY 1, 1972--SEPTEMBER 30, 1980

!
j INTRODUCTION

i
i Common cause faults are defined, for this report,'as faults that are

: synchronized by some external shock to the system., The seriousness of hav-
ing several pumps simultaneously inoperable due to a single cause makes it
essential to estimate the rate of pumps becoming simultaneously inoperable.
Therefore, this report presents estimates of common cause and individual
f ault rates and f ailure rates, for pumps in nuclear power plants.

,

The data are Licensee Event Reports. They are described and discussed

in the first portion of this report. Two common cause aspects of the data
;

]
are considered in detail: correctly classifying reported events as. common
cause events or not, and deciding which groups of pumps in a plant might be!

susceptible to simultaneous failure due to a ccmmon cause shock.

| The binomial failure rate method is used to estimate the common cause

f rates and related quantities of interest. Every quantity of interest is
estimated both by a point estimate and by a 90% interval. Many of the*

intervals are rather wide, reflecting the substantial plant-to-plant varia-
bilii,y evident in the data. A section of the report discusses how to use
binomial failure rate estimates in applicatiozs such as fault tree analyses.

i

!

All the basic methodology is described in the body of the report.
|
j Certain technical details not covered in the references are given in

Appendix A. The required plant information, including exposure times andi

pt.mp populations, is given in Appendix B. The estimates themselves are

found in Appendix C. Appendix D consists of a listing of one-line sum-
maries of all the data, and a separate listing of summaries of the reporteo

comon cause events.
,

1

!
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.

THE DATA

Event Reports

The raw data consist of 837 Licensee Event Reports (LERs) of pumps at
68 U.S. commercial nuclear power plants, for the time period January 1,
1972, through September 30, 1980, as given by Trojovsky.I They include
reports from 44 pressurized water reactors (PWRs), i.e., those designed by
Babcock & Wilcox, Combustion Engineering, and Westinghouse and 24 boiling

water reactors (BkRs), i.e., those designed by General Electric
Corporation. Events that occurred before a plant's initial criticality are

not considered. Some errors and omissions in the data as originally
published have been corrected.

One-line summaries of the data are presented in Appendix D. These sum-

maries are also printed separately for different groups of pumps, accom-
panying the estimates in Appendix C. To f acilitate checking for possible
common cause, underscores are used to separate unrelated lines. Lines not
so separated describe events that occurred at the same plant on the same
date. Appendix C also contains some tabular summaries of the data, giving

the total numbers of various kinds of faults.

Except f or the common cause coding, the letter and number codes
printed in the one-line summaries of Appendix C all have the same meanings
as in Reference 1. The codes are briefly explained in a table in
Appendix B. In the one-line summaries, the following information is given
on each line:

Vendor This code tells whether the plant was designed by Babcock &
Wilcox, Combustion Engineering, Westinghouse, or General Electric.

Plant This is a 3-character code identifying the plant.

Control Number This is the unique 6-digit identifier assigned to the '

LER. If a single LER refers to more than one pump or more than one
date, the control number for this line has another character

appended: an asterisk, or a letter A, 8, C, etc.

2
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Failure Date The month, day, a d year are given.

System This code identifies the system to which the pumps belong,
such as' containment spray or high pressure coolant injection.

Component This tells whether the pump is motor driven, turbine
driven, or diesel-driven.

Failure Mode and Cause These codes classify the kind of fault. For
example the code for mode might mean does not start, while the code
for cause might mean personnel error--maintenance.

T pe This code tells whether the event is a failure or a command3

f ault, whether it is an individual f ault or caused by a common cause
shock, and whether it is recurrent or not.

F ilure Number This tells the aumber of pumps that were inoperable,J
or for a single pump, the number of times it was inoperable as
reported by this line.

Activity This tells when the fault was discovered, for example,
during normal operation or during maintenance.

t

Event Classification The likelihood of a kind of fault may depend on
elapsed time or on the number of demands. This code classifies faults

as time-related or demand-related, as described more fully in
Reference 1.

|

Mode Description and Cause Description This is a very condensed
narrative, from the LER.

Definitions

The definitions given here follow Reference 1. A pump is aefined as
the pumping unit, together with its prime mover, coupling, and associated
mechanical controls. Suction ana discharge valves and strainers are not

3
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considered part of the pump. Neither are electrical instrumentation and
control elements. Suppose that the cooling system of the prime mover is
served by a major plant cooling water system, such as the service water or

;

component cooling water system. That portion of the prime mover cooling
I system that is oownstream from the major cooling water system supply valve

ana upstream from the major cooling water system return valve is considered
part of the prime mover. The prime mover of a motor-driven pump includes1

|
the motor and the junction where the power source enters the motor casing.
It does not' include components upstream from this junction, such as the
motor control center, supply breaker, or power supply cables. The prime4

mover of a turbine-driven pump includes the turbine, the mechanical con-

trols of the turbine governor, the trip-throttle valve, and the lube-oil
systems used in operating the governor system or lubricating the bearings.i

Anything upstream from the trip-throttle valve or downstream from the tur-

i bine exhaust is considered outside the boundary of the turbine. The prime
mover of a diesel-driven pump includes the diesel engine, the mechanicali

| controls of the governor and of the overspeed trip mechanism, and the sup-
port systems: the fuel system, the air supply and exhaust system, the

,

| lube-oil system, and the starting system. Starting batteries are outside'

!

j the boundary.

i Failures are distinguished from command faults. A failure is an event
in which the pump itself needs repair. A command fault is an event in

;

j which the pump does not fail, but it does not function as desired due to

f external inputs or lack of inputs. For example, if a pump is commanded to

start, but it fails to function because its feeder breaker fails or an
( operator f ails to vent its casing, then the pump has not f ailed; it would

operate satisfactorily if power were available or the pump were full of
liquid. The term fault is used to include both failures and command faults.
This report presents estimated rates basea both on all faults and on fail-
ures only. To avoid needless repetition, however, the explanatory text is
given just once, and is expressed in terms of faults rather than failures.

j
Unless the context clearly rules it out, any statement about faults should'

be understood to apply as well to any subset of faults, such as failures.

i

!

4

1

1
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,

Five failure modes, defined below, are identified in the data. Both

failures and command faults can involve any of the five modes. Leakage /
,

rupture describes a fault in which the pump is operational, but is removed
f rom service because of excessive fluid or vapor leakage. Loss of function
means that the pump was operating in a degraded condition, such as with low

,

f low or low head. A pump does not continue to run if it is automatically
or manually tripped off line to prevent damage to the pump. A pump does
not start if it either f ails to start on demand or else operates only
briefly before tripping off line. The mode unavailable /not demanded is
used for events when the pump was discovered in an inoperable condition,
but it was not demanded either for operation or for a test. The codes for
these five failure modes are given in Table B-4 of Appendix B. LERs des-

cribing other kinds of events are not considered in this report. For

example, informational items, such as the failure to perform a test on
schedule, are not considered. Neither are reports of maintenance repair,
when an incipient failure was repaired before the pump had become4

inoperable. Because LERs normally do not mention taking a pump out of ser-

j vice for scheoulea maintenance or inspection, when the time limit of the

| technical specification is not exceeded, such events are also not included
i in this report.

>

| Rates for two groups of f ailure modes are presented in this report.

; The failure modes "does not start" and " unavailable /not demanded" are com-
; bined as failure to start, and this rate is estimated. The other three

! failure modes are combined as failure to operate after starting, and this

rate is estimated. This is not a perfect grouping of the failure modes,
' because, for example, it is not clear whether an undemanded pump would have

failed to start or tripped after running. However, no perfect grouping of
| the failure modes is possible, and the grouping used should be adequate.
I

Systems, Exposure Times, and Populations

,

; Systems

1

The pumps belong to various systems, such as the auxiliary feedwater
I system or the containment spray system. The systems considered in this
!

5
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report are listed in Table B-1 of Appendix B. Some systems are present

only in PWRs or only in BWRs. Others are present in both types of reactors.

The pumps i.1 the different systems also fall into three categories:
running, alternating, and standby. Running pumps are those which are oper-
ated during the entire time of criticality. The only such pumps considered
in this report are in the reactor coolant system of PWRs and the coolant

j recirculation system of BWRs. Alternating pumps are those which are nor-
mally operated part of the time. The system, such as component cooling
water, is run continually, but only some of the pumps in the system are
running at any one time. Standby pumps are intended for use only in an
emergency. Except for periodic tests, they are normally not running.

The three categories of pumps characteristically show different kinds
of faults. Reported faults in running pumps are virtually always failures
to opcrate af ter starting. (There is only one reported failure to start in
the nine years of data.) Standby pumps have somewhat more reported fail-
ures to start than failures to operate after starting. Alternating pumps
have a behavior between the other two.

The systems considered in this report, and given in Table B-1, are
,

those of Table 1 of Reference 1, except that service water pumps are left
out. The term service water is vague, and its scope is not generally
agreed on. This leads to both inconsistent counts of the pump populations
based on plant drawings, and inconsistent reporting in the LERs. The texts
of about half the LERs for service water pumps seem inconsistent with the

population counts of Reference 1. Therefore, service water pumps are not

considered in this report.

Expc,ure Times -

The number of calendar hours and the number of critical hours for each
plant are given in Tables B-2 and B-3 of Appendix B. They are taken from

Reference 1. Each time starts with the initial criticality of the plant

and-ends on September 30, 1980, except for Dresden 1, which began a lengthy

6
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i

!

shutdown, and stopped submitting LERs, .on October 31, 1978, and Three Mile

Island 1 and 2, which were both shut down af ter the accident of March 28,
1979.

To estimate fault rates, it is necessary to know the relevant exposure
times, the number of hours when the pumps might be reported inoperable.
Some sy*tems, such as the component cooling water system, are run both dur-
ing criticality and during shutdown, and are required for safety at all -

times. Therefore, LERs would be submitted for f aults that occur at any

j time, and the relevant exposure time for such a pump is the number of
; calendar hours for the plant. Other systems, such as tha standby liquid

f control system in BWRs, are required only during criticality. So the
relevant exposure time for such a pump is the number of critical hours for
the plant.

,

i To determine the relevant exposure time for each system, the LERs them-

selves were used. The power level of the plant is supposed to be shown on
i each LER. If this level was zero, and if the narrative does not state that

; the reactor was starting up or had just tripped, then the reported event

] was presumed to have taken place during shutdown. Based on this classi-

f fication, a sample of'LERs from each system was examiaed, to see what frac-
* tion of the LERs report events that occurred during shutdown. If more tuan '

' 20% occurred during shutdown, the relevant time for that system was taken

| to be calendar hours. If fewer than 10% occurred during shutdown, the rel-

|- evant time was taken to be critical hours. (The total number of shutdown
hours for all the plants is about 30% of the total number of calendar
hours.) Every system was classified in this way with the following
exceptions.;

i

Turbine-driven pumps can only be operated when the plant is proaucing
,

steam. Therefore the turbine-driven high pressure coolant injection (HPCI)
and reactor core isolation cooling (RCIC) pumps in BWRs were taken to have
the critical hours of the plant as the relevant exposure time. Because PWR

,

auxiliary feedwater systems typically contain at least one turbine-driven
pump, critical hours were also taken as the exposure time for all auxiliary'

feedwater pumps, whether turbine-driven or not (exactly 7 of the 35 f aults

7
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in motor-driven auxiliary feedwater pumps occurred during shutdown; to use

critical hours rather than calendar hours raises the estimated f ault rate
somewhat, but greatly simplifies the common cause calculations, when the
whole auxiliary feedwater system must be considered as a unit). Finally,
for pumps that serve for both low pressure coolant injection (LPCI) and
residual heat removal (RHR), the pump was defined as an LPCI pump if the

reactor was critical and as an RHR pump if the reactor was shut down. The
exposure time is then taken to be critical hours for LPCI pumps and
shutdown hours for RHR pumps.

Table B-1 shows the exposure times used in this report for estimating

fault rates.

Ratas of f ailure to start are normally presented as rates per demand

instead of rates per hour. However the number of demands is unknown.
Those who can estimate the average number of demands per hour can convert
the rates of this report. Variation in the number of demands may contri-
bute to the substantial apparent plant-to-plant variability in the fault
rates.

For alterating and standby pumps, rates of failure to operate after
starting are normally presented in terms of operating hours. Unfor-
tunately, the fraction of time when these pumps are operating is unknown.
Again, the user must supply a conversion factor.

Populations

The number of pumps in each system at each plant is given in

Tables B-2 and B-3 of Appendix B. They are taken from Reference 1, and
have been corrected in a few cases. The ultimate sources of the popula-
tions are the drawings in the individual plcat Final Safety Analysis Report.

Imperfections in the' Data

Not all f aults in a plant are reported in LERS, and the strictness of
the reporting policy may vary from plant to plant. It is not known how

8
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.

,' much of the observed plant-to-plant variation is due to differences in
reporting strictness.

!

There may be a few inaccuracies in the listed pump populations.
t

Two missing elements in the data are the number of demands on the

pumps and the number of operating hours for the pumps. Tnese numbers may
; vary greatly from plant to plant, and contribute to the apparent varia-
i bility in the fault rate per hour; however, they are unknown. Therefore,

fault rates per demand or per operating hour cannot be estimated.
,

j Finally, the LERs sometimes provide inccmplete information, especially
! concerning the cause of the failures. This may lead to incorrect classi-

fication of the event in the data base. A letter is often written to fol-
low up the LER. This was read whenever a one-line description or event

1 classification was questioned, and the coding of the event was changed if
. appropriate. To minimize the effect of possible misclassifications, every
1

event involving more than one pump or involving a common cause fault was1

. checked at least twice. The effect of data misclassification is discussed
I at the end of the next section. Also, an attempt is made in Appendix A to
'

assess the effect of missing data, by using derivatives of the parameter
j estimates. Although it is beyond the scope of this report to estimate the

number of events unreported in the LERs, the derivatives of Appendix A can
! be used to approximate the effect of any presumed rate of underreporting

(see the Effect of Data Inaccuracies section).
i
!

9
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COMMON CAUSE CLASSIFICATION

In order to estimate the rate of common cause faults, it is necessary

to determine which events in the data base are common cause faults and'

which are not. The crucial question for each event is: "Was there some

shock, external to the pump (s) under consideration, that caused or could
have caused simultaneous f aults?" Synchronization of the faults is essen-

tial, because the importance of common cause f aults stems from the
seriousness of having several pumps simultaneously inoperable.

,

For example, at Beaver Valley on I.pril 11, 1980, two of the three
residual heat removal (RHR) pumps could not develop adequate flow, because

they were airbound. The shock was air getting into the water, so that it
could pass through the pipes to the RHR pumps. At Turkey Point 3 on May 8,

1974, two of the three auxiliary feedwater pumps failed to start because
their packing was too tight. The shock was the improper maintenance that

they received. At St. Lucie 1 on May 16, 1977, all four reactor coolant
pumps became inoperable when off-site power was lost. Here the shock was
the loss of power.

Notice that in the first two examples, the number of inoperable pumps
,

was random--an air leak or impropcr maintenance on the packing could poten-,

The third shock, how-tially have affected a different number of pumps.
ever, was lethal--by its very nature it caused all the pumps in the reactor

,

coolant system to be inoperable. In a later section, it will be necessary

to distinguish between lethal and nonlethal shocks.

Because most shocks affect a random number of pumps, there may be a

shock causing exactly one pump to be inoperable. When the data are
it is usually possible to decide whether the single pump failedexamined,

)
on its own, or because of some shock that could potentially have caused
other pumps to fail. For example, air binding may affect one pump or

Therefore all events involving air binding areseveral related pumps.
As another example, at Davis-Besse on Septemuer 15,coded as common cause.

1978, a component cooling water pump tripped because the person responsible
had not reopened a heat exchanger outlet valve. The shock in this case was

10



the person working with the valve positions. It could potentially have
caused additional pumps to be inoperable (indeed, at Brunswick 2 on

September 7, 1980, incorrect line-up of the stop-check valves did affect
the P.CIC pump and the HPCI pump simultaneously). Correct identification of
common cause shocks as the causes of these single failures helps in esti-
mating the rate at which shocks occur. If such events were ignored, then
few common cause events would remain to be used, and the statistical
uncertainties in the estimates would be much larger than necessary.

Faults due to personnel error are often coded as common cause. For a

personnel error affecting only one pump to be coded as common cause, it
must be plausible that in similar circumstances, e.g., at another time or
at another plant, the person could make the same mistake affecting more
than one pump at the same time. This is the case in the above example with
an improper valve line-up. But it is not the case with all personnel
errors. For example, inadequate lubrication would result in a high failure
rate, but not in synchronized failures. As another example, at Davis Besse
on May 28, 1978, an operator accidentally bumped a diesel generator control
switch. This de-energized two electrical buses, so that the operating
decay heat pump lost its power. There apparently was immediate annun-
ciation of the problem, because power was restored within two minutes.

Therefore it is very unlikely that the operator could have gone on to bump
a second switch, so the e unt is not coded as common cause. As a final

| example, at Rancho Seco on February 18, 1977, it was noticed that the steam
drive to the turbine-driven auxiliary feedwater pump was tripped. Nearly
all PWRs have only one steam-driven auxiliary feedwater pump. Therefore,
there would be no second pump that could potentially have been affected, so
the event is not coded as common cause.

Multiple failures are coded as common cause only if they appear to be
synchronized rather than coincidental. As a case in point, consider an

| event at Beaver Valley on December 15, 1976. Two pumps developed leaks in
!

their lube oil coolers, caused by erosion from particles in the river cool-
ing water. The leaks were discovered about 11 hours apart. If the par-

ticles were unusual, and caused essentially immediate failure, then the
,

11
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failures were synchronized and should be classified as common cause. How-
ever, the word erosion suggests a gradual wearuut, with no synchroni-

zation. It seems plausible that in the environment of dirty water the lube
oil coolers have a high failure rate, but fail independently. Why then did
the two fail on the same day, if presumably it takes months for the leaks
to develop? A likely explanation is that when the plant personnel saw one
leak they went looking for others. Therefore, tha events are classified as
two recurrent individual f ailures, rather than as one common cause event.

Suppose that all the pumps in a system, for example all the contain-
rent spray pumps, were inoperable due to common cause. Such an event is
coded as a lethal shock only if tM shock by its nature automatically made
all the pumps inoperable. That is, under similar circumstances, even at a
plant with a different number of pumps in the system, all the pumps would
again be inoperable. The most common example in the pump data is loss of

power to the ceactor coolant pumps. A lethal shock can also occur when a
person, through misunderstanding or forgetfulness, intentionally takes the
same (wrong; action repeatedly, rendering all the pumps inoperable. For
example, at Robinson 2 on November 23, 1977, during a startup, the circuit'

breakers were found racked out for all three HPCI pumps and both contain-

ment spray pumps. Someone had tested the pumps for operability and then
;

i racked out the breakers again.
!

As can be seen, the coding of common cause events involves some judge-

ment on the part of the coder. An inadvertent experience with diesel gen-
;

erator data, described by Atwood and Steverson,2 sheds some light on the

importance of the coder's judgement. Af ter all the estimates had been cal-
,

culated, Atwood and Steverson reexamined the diesel generator data, and

changed the common cause coding of eight faults, each involving one diesel
generator. Two failures became common cause; five command faults became

'

common cause command faults; and one common cause command fault became not ;

common cause. So there was a net increase of six common cause f aults, each
'

involving only one diesel generator. This was in a data base of 369 LERs, ,

with 26 events initially coded as common cause. Of the estimates that f

would be used in a fault tree, one of them, r , changed by almost 25%.
2

This is about 5% of the length of the interval for r2 The changes are

12
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smaller for the other quantities that would be used directly in fault
trees. This suggests that the coder's judgement has a noticeable but not
overriding effect. There is no a priori reason to believe that pump data
is more difficult or less difficult to code than diesel generator data, so
tne experience reported in Reference 2 is probably relevant for this report.

i

1 .
'
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EXAMINING THE DATA FOR STRUCTURE

The Scope of Common Cause Events

Nearly all of the common cause events in the data are restricted to a
single system, for example, to the residual heat removal system or the com-
ponent cooling water system. These events are also the ones of greatest
interest in a probabilistic risk analysis, since the pumps in a single
system back each other up.

There are, however, some reports of common cause events that involve

more than one system. These events are shown in Table 1. Not shown in

Table 1, or included in the pump data, are any events when a power supply
to a pump was de-energized while the pump was not demanded. It would be
cumbersome to try to present common cause fault rates for all the kinds of
events suggested by Table 1. Most of the systems in Table 1 perform dis-
tinct functions, so their possible common cause connections are not of

great interest, and are not considered further in this report. The pairs
of systems that are considered are the hPCI and chemical and volume control
(CVC) systems in PWRs, and the HPCI and RCIC systems in most BWRs. The

HPCI and CVC systems in PWRs are considered together because they could

both be used to mitigate a small-break loss-of-coolant accident. Rates are
presented treating these two systems like all the other systems. Then in
addition, rates are presented based only on the data from the two systems,
with the two considered as a single pooled system. The other two systems
that are pooled are the HPCI and RCIC systems in those BWRs (all but seven)
having a single turbine-driven HPCI pump and a single turbine-driven RCIC
pump. These two pumps often seem to be maintained together and tested

together, so it is reasonable to treat them as a single system.

The events in Table 1 are coded in the data base as common cause only

if they are common cause within the single system under consideration. For

example, the incorrect substitute breaker event is coded as three nonlethal
common cause events, one in each of the three systems, because it is plau-
sible that more pumps might have been affected in each system. The event
with the common valve is not coded as common cause, because the valve

14 |
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TABLE 1. COMMON CAUSE EVENTS INVOLVING MORE THAN ONE SYSTEM

Control
Plant No. Date Systems Description

OEl 014806 1/28/76 L,F,G Incorrect substitute breakers were
installed for one LPCI pump, one
containment spray pump, and one HPCI
pump.

OE2 011071 12/9/74 L, F Common suction valve was closed for
one LPCI pump and one containment
spray pump.

R02 019793 11/23/77 H, F Breakers for all 3 HPCI pumps and
both containment spray pumps were
racked out.

sal 017700 5/6/77 H, G Both HPCI pumps and one chemical and
volume control pump were tagged out.

sal 023232 11/27/78 G, L One chemical and volume control pump
and one RHR pump did not start,
because of an electrical bus failure.

BF1 000518 11/10/73 H, Q The HPCI and RCIC pumps were
inoperable until manually reset,
because of improper trip logic.

BR2 032454 9/7/80 H, Q Stop-check valves were shut for both
the HPCI and RCIC pumps (the RCIC
pump tripped; the HPCI pump was not
demanded).

failed internally, and it was not connected to more than one pump in a sys-
tem. The case of the racked-out breakers is coded as two lethal shocks,

one for HPCI and one for containment spray, because the personnel error by
its nature effected all the pumps in each system.

In summary, common cause events are considered only within a single
system, except that turbine-driven HPCI and RCIC pumps in BWRs are consid-
ered as a single system, and HPCI and CVC pumps in PWRs are considered both

separately and as a single pooled system.

15



priabilityintheFaultRates

Experienced engineers know, and the LERs confirm, that turbine-driven
pumps have higher fault rates than motor-driven pumps. Therefore, systems
with turbine-driven pumps must be treated separately. These are the HPCI
and RCIC systems in all but five of the BWRs, and the auxiliary feedwater

.

1

system in PWRs. The auxiliary feedwater system usually has one tarbine-
driven pump and two motor-driven pumps, although these numbers vary.

Because of this consideration, and those of the previous section,
there are six groups of pumps for which fault rates are presented. These
groups are listed in Table 2.

Within any of these groups of pumps, the f ault rates show substantial
plant-to-plant variability. There is also some variation in the rates from

TABLE 2. GROUPS OF PUMPS FOR WHICH FAULT RATES ARE ESTIMATED

Running Pumps: Reactor coolant / recirculation pumps

Alternating Pumps: PWR chemical and volume control (CVC) pumps
BWR feed pumps that serve for HPCI (4 plants)
PWR ooric acid transfer pumps
Component cooling water pumps
Residual heat removal (RHR) pumps

PWR Auxiliary Feedwater Pumps

BWR turbine-driven HPCI and RCIC pumps (treated as one system)

Other Standby Pumps: BWR low pressure core spray pumps
Containment spray pumps
PWR high pressure coolant injection (HPCI) pumps
Low pressure coolant injection (LPCI) pumps
BWR standby liquid control pumps

PWR HPCI and CVC pumps (treated as one system)a

a. These two systems are pooled here, in addition to being considered i

separately above. )

16



system to system. For example, the five systems classified as alternating
shor some apparent differences in their f ault rates. But the plant-
to-plant variability is dominant, as discussed below.

As a first step in estimating fault rates, the variability in the
rates must be quantified. Suppose that the variability in some fault rate
is to be modeled. The rate may be the rate of nonlethal common cause
events, the rate of individual (i.e., not common cause) events, or if
enough data are available the rate of lethal common cause events. The data

sources are the different systems at the different plants, for example the
five alternating systems at the 68 plants. To model the variation among
the different plants and systems, assume that the rate has a two-parameter
gamma distribution. A gamma distribution is used because it is a conven-
ient distribution covering the range (0,=). Some other distribution,
such as lognormal, might w'ork equally well. Based on the observed faults,
find the maximum likelihood estimates of the two unknown parameters. This
gives a gamma distribution that fits the data. An interval covering 90% of
the fitted distribution is an approximate 90% interval for the fault rate.
That is, the probability that such an interval will include a randomly
chosen new fault rate (say, from a system at a plant not yet analyzed) is
approximately 90%.

It is conceivable that the fault rate is strongly influenced by the
type of plant (BWR or PWR), or by the system. For example, treating the
alternating systems separately might result in five short tolerance inter-
vals, covering different ranges, rather than one long tolerance interval.

} Although such a breakdown might conceivably help, in fact it does not.
Therefore, system-specific rates are not given, except to the extent that
single systems coincide with the groups given in Table 2.

Typically, most of the plants show no faults, while a few may show
recurrent faults. This results in highly skewed fitted distributions, hav-
ing a maximum at zero, a long flat tail to the right, and a 90% interval
that is orders of magnitude wide. While such a distribution is not what a
risk analyst desires, it does reflect the great variability in the data.

17
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Occasionally a single plant or system has so many recurrent faults
that it is an outlier, i.e., it is clearly diff erent from the other

plants. The most extreme example is the turbine-driven auxiliary feedwater
pump at Arkansas 2. However, no outliers are so f ar out that they have to
be excluded. For details, see the first section of Appendix A.

.

T
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ESTIMATING RATES USING AN EX1 ENDED Blh0MIAL FAILURE RATE MODEL

The Model

; Let m be the number of pumps in a system at a plant. The model
! assumes that there are three possible kinds of fault:

;

_

l. Each pump can become inoperable individually, and has a constant
' f ault rate A.

,

2. A common cause shock can occur in the system, with constant,

occurrence rate u. If a shock occurs, the pumps in the
affecteo system are made inoperable independently of each other,
each with probability p, so the total number of inoperable pumps

3is random. Vesely calls this the binomial failure rate (BFR)
model, because the number of inoperable pumps, given that a shock
occurs, is a binomial (m, p) random variable. Estimators using
this model are deseloped by Vesely and Atwood.4,5 These

shocks are called nonlethal shocks, to distinguish them from the
,

shocks defined below. ?

-

3. A lethal shock can occur in a system, with constant occurrence
rate w. A lethal shock, by its very nature, causes every pump
in the affected system t6.be inoperable. The number of inoper-

| able pun.ps is not random, but must equal m. Such events normally
involve a procedural error or a personnel misunderstanding, or
some hardware failure to the whole system, such as loss of
offsite power.._

. -

,e Some quantities of interest are listed below. The notation for p, A,
and u agrees with Reference 4. The quantity A, is called A' in Inat,

.

' reference. The quantities are

A' ' fault rate for an individual pump,=

not counting f aults due to concon1

cause shocks '

.p . '',<
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rate of nonlethal shock occurrencesp =

,

probability that a specific pump isp =

inoperable, given that a nonlethal
shock occurs

A,= p(1 - q*) rate of nonleth'al shocks that cause=

at least one pump to be inoperable "

(rate of visible nonlethal shocks).
'

Here,-q = 1 - p

rate of lethal shock occurrences m. [u =

rate at which a specific pump becomes' -r) = A + up + w =

inoperable, either as an individual

fault or due to a shock

rate at which a specific set ofr = up +w =
k

for k > 2 k pumps becomes inoperable-
simultaneously (due to a shock)

.
.

8 = [up(1 - q*~I) + w]/r) long-term fraction of pump faults=

that occur in multiple faults;

called the beta factor by Fleming.6

r , . . . are the relevant rates for fault tree
..

The quantities r), 2

analysis. For, if a cut set of a fault tree involves k pumps, k > 1,

then the relevant rate is r , and the probability that the k pumps all
k

2fail in a short time t is r t plus terms of order t . The use of r),k

r2, etc., is discussed in the Application section, and in Appendix A.
The expression given for 8 ignores the time for discovery and repair of j

fau1ts.

The basic binomial f ailure rate model, as defined in Reference 3, does
not include lethal shocks. Including them has two advantages. First, it

20
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models_the data more accurately, if lethal shocks are observed, without
making the model much more complicated. Second, inclusion of the lethal

.

shock rate, w, puts a floor underneath the estimates of r , below which
k

they.cannot sink. The basic BFR method would estimate r as up , for
k

k
k >'l. If p is small and k is large, then up can be microscopic.

Using r * "pk + s keeps r up at a realistic level, because the
k k

Bayes estimate'of w is always positive (even when the observed number of

lethal shocks is zero).

Estimation

This section briefly describes the estimation procedure based on the-
4above moael. The Bayesian metnods developed by Atwood ,5 are used,

extended to allow for plant-to-plant variation and lethal shocks.

The point estimates given are Bayes means. The mean is used, rather
than the mode or the median, because it is usually the largest of the

! three, and in fact often the only one of the three that is not virtually

zero. The median is used for 8, because it is expensive and difficult to

; compute the mcan. It should be realized that when the distribution has a
large variance, then no single point--be it median, mean, or some other

,

point--adequatsly identifies the location of the distribution. The inter-

val estimates given are Bayes 90% intervals, with a 5% probability in each
tail.

,

t

The use of Bayesian methods is unavoidable, because classical

non-Bayesian methods do not give confidence intervals for complicated
expressions such as r , or even f or simple expressions such as p when the

y ,

data are obtained from plants with different numbers of pumps. The
!. Bayesian distributions used are either estimated directly from the data, to

p reflect the toparent variability in the parameters, or else are calculated

h in the usual way based on diffuse prior distributions. Therefore, the

results obtained should not differ markedly from non-Bayesian results, if
the latter were obtainable.

_

?
~
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First, a gamma distribution is fitted to the observed individual
faults of the pumps. This was described in Examining the Data for Struc-
ture and defines a distribution for the parameter A. Similarly, if

er.ough f aults are observed, a gamma distribution is fitted to the observed
nonlethal common cause events, giving a distribution for the parameter A .
For reactor coolant / recirculation pumps, there are enough observed lethal

shocks so that a distribution for w can also be estimated.

Any variability in p, from plant to plant or shock to shock, is not
estimated, because a method for doing this has not been developed. There-
fore, standard Bayesian methods are used to get posterior distributions for

Forp, ano for A, and w when few or no common cause events occurred.
p, an approximately noninformative prior distribution is used, as described
in Reference 5, pp. 16-17. For A and w, a noninformative prior

-1/2distribution is used, proportional to A 1/2-

or w ,

The quantities p. A. A, and w are treated as fundamental.
The distributions of all the other quantities are obtained from the distri-
butions of the four fundamental quantities, using the equations relating
the parameters in the preceding section. Unfortunately, these equations
involve m, the number of pumps in the system in question. Therefore,
estimates of u, 8, and r , 1 s k i m, are found separately for each value

k

of m. Then overall estimates are given, which do not c'epend on m, as

follows. As a point estimate, the median of the point estimates is used
(if the number of point estimates is even, the larger of the two pos- sible
medians is used). As a conservative interval, the smallest lower bound and

the largest upper bouna are used.

,
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THE ESTIMATES
||

5

The estimates are given in Appendix C, for the six groups of pumps

listea in Table 2.

Rates are estimated for two failure modes: "f ailure to start," based
|

on LERs coded "does not start" and " unavailable /not demanded;" and "f ailure'

to operate af ter starting," based on LERs coded " leakage / rupture," " loss of'

function," ano "does not continue to run." For runrefag pumps, i.e., reac-
f

tor coolant or recirculation pumps, only rates based on the second f ailure
mode are given.

Depending on the application, command faults may or may not be of4

interest. Therefore, each set of estimates includes both estimates based
on all faults and estimates based on failures only, with command faults

excluded.

Every estimate is given as a triple of numbers, showing the lower
limit, the point estimate, and the upper limit. The point estimate is the
mean of the Bayes posterior distribution (for the beta factor, the median
rather than the mean is showr,). The upper and lower limits form a 90%
interval. Application of the estimates is discussed in the next section.

Appendix C also contains summaries of the data used to produce the

| estimates, both tabular summaries and printouts of the one-line summaries
of the LERs. A few comments precede each set of estimates.

4

T
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DISCUSSION

<

Application

All the rates given are per exposure hour. Many users will want rate
of failure to start to be expressed as' faults per demand, and rate of fail-
ure to operate after starting to be expressed as faults per operating
hour. The numbers of demands on the pumps and the numbers of operating
hours are not known, so the user must perform any conversion of the rates
given here.

1

The uncertainty intervals should be used, not just the point esti-
mates. Because of the great variability frcm one plant to another, many of
the intervals are quite wide, so use of the point estimate alone would be
overly naive. In some cases the lower bound is many orders of magnitude
less than the point estimate. This happens when most of the plants or sys-
tems show no faults, but some of them show several faults. In such cases
the distribution has a spike at zero and a very long flat tail. So the
lower bound should be regarded as unknown, but essentially zero, and the
point estimate should be thought of as a crude way to characterize a wide
distribution.

Now consider the effect of delayed discovery of faults. Suppose that
a pump becomes inoperable during a time interval t, but that the fault is
not discovered until the pump is tested at the end of the time interval.
Faults in the other pump (s) are also not discovered until the end of the;

time interval. If the interval is long enough, then a substantial portion
of the simultaneous faults might not be common cause faults, but rather,

might be individual faults that were not discovered promptly.

A section of Appendix A gives the general method for using the esti-
mated rates to estimate probabilities, for example, the probability that at
least three out of f our pumps become inoperable during a t'eme period t. .

Using the general method, approximations can be found if t is not too
large, such as

:
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,

P(1 specific pump inoperable) E r tj

and

P(k specific pumps inoperable) = (At) +rt,

k

for k > 2. These approximations are accurate to at least one significant_

digit if, in the first case, r t < 0.1, and in the second case ifj
At < p/10 and r t < 0.1. If t is too large for these approxi-

k
'

mations, then the more general methods of Appendix A should be used. For
example, tnis would be necessary if turbine-driven pumps are under consid-,

eration, r is the upper end of the 90% interval, and t is 720 hoursj
(l month).

,

The formblas just given should look familiar to fault tree analysts.
In particular, if k = 2, r t is used in the way that Br t is often

2 j
used by analysts. The formulas given here are more general than those
obtained by the beta-factor method, because they recognize that systems can
have more than two pumps. The ratio r /r) would be a beta tactor fork
k components, and the value given in this report as the beta f actor is a
compromise among these values.

,

It is instructive to compare the sizes of A and r . For two
2

specifi; pumps in time t, the probability that both pumps become inoperable
because of a common cause shock is approximately r t. The probability

2
that both become inoperable individually is approximately (At)2 For.

: various t, these probabilities may be compared. As an example, consider
! failures to start in standby pumps, counting all faults. The data contain

10 common cause events in which two or more pumps in the same system here

simultaneously inoperable, and one event in which two pumps in a system

were inoperable apparently by coincidence. Therefore we might ask what
time period between demands, t, would make ()t) /r t equal to 1/10.

2
The answer, based on the point estimates in Appendix C, is

t = (1/10)(6.7E-7)/(3.lE-6) = 6972 hr = 290 days.
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This is unrealistically large. If instead of the point estimates, we use
the lower limit f or r and the upper limit for A, we get

2

t = (1/10)(2.7E-7)/(1.3E-5) = 160 hr = 6.7 days.,

This is well unaer one month, so probably somewhat less than the actual

average time between demands. (See Reference 1, pp 16-17.) Therefore, if
we take into account the uncertainty in the estimates, this portion of the
data is not inconsistent with the estimates given in Appendix C.

The beta f actor is defined as the long-term fraction of pump f aults
that occur in multiple faults. However, to estimate it, with uncertainty
ovunas, the computer program uses a formula for 8 that assumes immediate

aiscovery and repair of f aults. Therefore the computed point estimates are
low. The fact that medians are used rather than means may also make the

point estimates low. For comparison, a simple direct estimate can be
obtained by dividing the observed number of faults that occurred in multi-
ple faults by the observed total number of faults. For failures to start
in standby pumps, the direct estimate is 31/101 = 0.307, which hardly dif-
ters f rom the computed estimate of 0.297. For failures to operate in run-
ning pumps, the direct estimate is 38/109 = 0.349. This differs
substantially from the computed estimate of 0.016, but is still far less
than the computed upper bound of 0.850. In any case, this report

recommends using r , r , etc., rather than 6.
2 3

Diagnostic Checks

A ciagnostic check looks for an indication that the data do not fit
the assumed model. Three checks are considered here. Two are based on the
internal consistency of the estimates, while the third is basea on
residuals. hone of the checks shows strong evidence of lack of fit.

4

Consider the estimates for PWR HPCI and CVC pumps, pooled as one sys-

tem. The estimated rates for two, three, and four simultaneous faults

(r ' #3, and r ,) are very slightly smaller when all faults are used2 4
than when only failures are counted. Of course the true rates based on all
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faults cannot be smaller than the true rates based on only failures. The
slight inconsistency arises because there are only three reported ever.ts
involving more than one pump simultaneously. Because the rates are based
on very little data, they can be somewhat inconsistent. The inconsistency
is extremely small.

It is not uncommon for the estimate of the shock rate, p, to be

larger when based on only f ailures than when based on all f aults. It is

impossible for the true value of p to be larger when only failures are
considered than when all faults are considered. The estimates behave this
way when a larger fraction of command f aults than f ailures involve more
than one pump simultaneously. It is quite possible that, with enough data,
it would be better to estimate separate values of u and p for failures
and for command faults. However, with the present amount of data, it is
not conclusive that the data behavior represents anything more than random

variation. In any case, the estimate of u is not used directly in fault
trees. Therefore we do not pursue the matter further.

A final diagnostic check on the BFR assumptions is performed. The
statistical details are given in Appendix A, but the idea of the check is
as follows; if the BFR assumptions are correct, then the number of pumps

.

affected by any (future) nonlethal shock is a binomial (m, p) random vari-
able. Once p has been estimated, the observed numbers of affected pumps
can be compared with the numbers predicted by the BFR assumptions. If they

differ greatly, then the BFR assumptions should be questioned. The compar-
isons are performea by looking at the stancardized residuals,-defined as

(observed number - expecteu number)/ standard deviation.

There is one residual for the number of common cause events involving

exactly one pump, one residual for the common cause events involving

exactly two pumps, etc. If the BFR assumptions are correct for the data

set, then all the residuals should be small.
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The largest standardized residual obtained in this way occurs when
standby pumps are analyzed, based on failures to start, counting all
faults. There are up to eight such pumps in a system. The standardized
residuals corresponding to one through eight inoperable pumps are, respec-
tively, -0.60, 1.19, -1.00, -0.42, -0.20, -0.09, -0.03, and -0.01. The

largest absolute value is approximately 1.2. This means that no observed
count is more than about 1.2 standard deviations from its estimated
expected value. The residuals are even smaller in the other portions of
the data. Therefore, this investigation finds no evidence of departure
f rom the binomial distribution.

:

i

28

)

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



. _ _. . - . .-

CONCLUSIONS

Estimates have been found for common cause f ault rates, common cause

failure rates, and related quantities. The estimates are based on Licensee
Event Reports for pumps from January 1, 1972, through September 30, 1980.
Because the LER data base may be incomplete, the estimates should be used
with care. The numbers of demands and the operating hours are unknown for
alternating and standby pumps. Therefore, all the rates presented are per
exposure hour, usually critical hour or calendar hour. The user must
perform any conversion to other units..

Every quantity has been estimated by both a point estimate and a 90%

interval. The width of the intervals reflects both statistical uncer-
; tainty, due to the random nature of the data, and also the actual substan-

tial variability in the fault rates from plant to plant or system to system.

I

How to use the estimates in applications has been discussed.
Diagnostic checks showed no marked departure in the data from the
assumptions of the model.

.
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APPENDIX A

TECHNICAL DETAILS OF METHODOLOGY

Fitting a Gamma Distribution to the Data

Suppose that A has a gamma (a, b) distribution, and that, given A,
the number of faults of a pump has a Poisson (At) distribution. Then it
is not hara to show that the unconditional distribution of the number of
faults is negative binomial with parameters a and bt (see Johnson and
KotzA-1). Therefore, the maximum likelihood estimates of a and bt can be
found numerically, based on the exposure times and observed failures for
the pumps.

To illustrate this, consider the individual failures to operate after
starting, for turbine-driven auxiliary feedwater pumps in PWRs. There are
44 PWRs, but the Turkey Point Units 3 ana 4 share all their turbine-driven
auxiliary feedwater pumps, so they are regarded as a single plant for this
investigation. The parameter A is considered to vary among the 43
plants, but not from pump to pump within a plant.

When a gamma distribution is fitted to the data, counting both fail-
ures ano commana faults, the estimated parameters are 0.395 and 1.140E-4,
the estimated mean of the distribution is 4.504E-5, and the estimated 90%
interval is (4.303E-8, 1.879E-4). The single turbine-driven pump at
Arkansas 2 (AR2) had 7 faults in 7068 hours. If a and b were equal to

their estimates, the probability of getting at least 7 f aults in 7066 hours.

would be only 0.00064. Therefore, t.he probability that at least one of the
43 plants would be as extreme as this is approximately
43 x 0.00064 = 0.028. In fact AR2 is influencing the estimates of a and b,
so this calculation makes AR2 look better than it is. Using estimates
baseo on all the plants except AR2 gives 43 x 0.000015 = 0.0006 as the
probability of seeing a plant as extreme as AR2. Clearly, AR2 is an
outlier.

If AR2 is excluded, and a gamma distribution is fitted to the remain-
ing data, the estimated parameters are 0.682 and 4.249E-4, the estimated

mean is 2.896E-5, and the estimatea 90% interval is (4.557E-7, 9.951E-5).

33
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I
l
.

That is, the mean shrinks by 36% (or by 9% of the length of the original |

interval), and the upper end point shrinks by 47%.

These changes are substantial. However it would be complicated to
present a set of rates with AR2 included, another set with AR2 excluded, )

and another set based on AR2 only, leaving it to the reader to decide which
set to use. Therefore, only one set is given, with AR2 included. This
gives the conservative larger values. In Appendix C, where the estimates

are given, there are some comments on how to adjust the estimates to remove

the effect of AR2.

The above case was chosen to illustrate the method because it has the
worst outlier problem. No other portion of the data has an outlier that is
even close to as bad as AR2 in the above data.

How to Obtain Probabilities from Rates

When using the model of this repcrt, the key to evaluating probabil-
ities is to condition on the number of nonlethal shocks. Let N be the

3

number of nonlethal shocks, and N the number of lethal shocks. Consider
L

any event involving the failure or survival of certain pumps in some time
period t. LetP(A|B)denotetheconditionalprobabilityofA,givenB.
The following decompositions hold:

P(event)=P(event |NL > 0) P(NL>0)+P(event |N = 0) P(N = 0)L L

.

= 0, N = n) P(N3 = n).= 0) = [ P(event |NLP(event |NL 3
n=0

Normally only the first few terms in the sum need to be evaluated.

The model assumes independent shocks with a constant shock rate.

Therefore (Reference A-1, Ch. 4.1), the number of shocks in time t is a

4

1
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Poisson random variable, with parameter equal to t times the shock rate.
It follows that some of the above probabilities are easy:

-wtP(N = 0) = eL

P(N > 0) = 1 - e-wt

P(N = n) = e- (ut)"/n!3

If t is small, these expressions can be approximated by even simpler ones.

The nontrivial term to evaluate is the conditional probability of the

event under consideration, given that N = 0 and N3 = n. As a major
L

step towards evaluating this, let q = 1 - p, and note that for any specific
single pump

P(survival | N = 0, N * ") * 9 * *

L S

This expression.is the probability that the pump survives all n shocks
(q"), times the| probability that it does not become inoperable jndivi-
dually (e-At). Denote this expression by Q . To find

n

P(event | N = 0, N * ")' '38 O and the fact that, given a shock,
L s n

the pumps behave independently.

As an example, suppose that a system has four pumps. What is the
probability that at least three of the four become inoperable during some
time period t? Given that N = 0 and N = n, the conditional proba-

L 3
bility that a specific pump survives is Q , so the conditional

n

probability that at least three fail to survive is

= 0, N = n)P(exactly 3 fail | N = 0, N3 = n) + P(exactly 4 f ail | NL 3g

= (3)(I ~ O ) O +(I-O) *Cl-O) (1 + 3 O )-n n n n n

35
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Therefore, to obtain the desired probability, observe that
; P(event |NL > 0) = 1, and substitute into the equation'for P(event) at

the beginning of this section. The answer is

(1 - e-wt) + e-wt () , g )3 (1 + 3 Q ), ut (ut)"/n! .
n

Substitution of estimates for p, u, A and w yields an estimate
: of the desired probability. To obtain upper and lower uncertainty bounds

on the. probability is not so easy. Using the end points of the 90% inter-
vals f or p, u, A and w is conservative, since it is unlikely that the1

:
'

four parameters are all at their upper ends or all at their lower ends. In
principle, a Bayes 90% interval can be found, based on the distributions of
p , A , A,, and w. This is how the intervals for 8, r), r , etc., are found2
in this report. To perform this operation, however, requires numerical

f integration.

The point estimate obtained by substituting the Bayes means into some
complicated expression is not necessarily the same as the mean of the Bayes
distribution of the expression. But it is simple, and credible.

4

When t is not large, simple approximations can be usea. Each of the

; approximations given here is valid if At << 1, ut << 1, and
'

wt << l. They follow from the Taylor series expansion for e~* and
are

!

e" *1
~

,

1-e" A wt
~

-ut
e g )

1

O 9n
:
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t

.:
1-

1-Q * (1 - q") + q"At
n

i =
.

S = n) = (p + qAt)I d{ (1 - Q } O P(N q ut, for i > 0 and j >_ 0.n n _

n=1

5 This leads to simple approximations of many probabilities. For each of the
probabilities below, the first approximation is valid if At << 1,
ut << 1, and wt << 1. The second' approximation for one specific pump is
valid if in addition u << A and w << A. The second approximation is

valid for k pumps if the first apprcximation is valid and in addition qAt << p.4

~

P(1 specific. pump fails) e At + put + wt = r t
'

j
i * At

| P(k specific pumps fail) * (At)k + (qAt + p)k ut + wt

* (At)k k# p ut + wt s (At)k + r t for k > 2
k _

P(at least k out of m pumps fail)

m

. *~' + wt
.

= (*)(At) + ut { ( )(qAt + p)I q
i=k
,

m .

* (*)(At)k + ut J () p . *-I
+ wt

l
q

i=k

for k > 1.
_

Diannostic Check Based on Residuals

If the binomial failure rate (BFR) assumptions hold, then the number
of pumps affected by an observable shock has a binominal(m, p) distribu-
tion, truncateo because zero cannot be observed. Once p has been esti-4

mated, the correctness of this distributional assumption can be studied.
The sample sizes in the pump data are much too small to allow standard

|
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goodness of fit tests, but residuals can be used, essentially as described
in Section 5 of Atwood.A-2

Suppose n, nonlethal shocks hit the systems with m pumps and cause
at least one pump to become inoperable. Then define

*~d (1 - q*)(*)pd /qz =
j

be the number of shocks that-f or 11 j i m, with q = 1 - p. Let N3
affect exactly j pumps. Conditional on n , N has mean E

3 j = n, 23

and variance V) = n,z) (1 - z ). Now suppose that there are
j

systems with various sizes m , anc corresponding values n,$, Nj$,g

Then, conditional on the values of n,$, N , = {Nj$Ejj, and V3j. j

and variance V , = {Vjj. Here, the summationshas mean E , = {Ejj 3j

are over all i such that mi 3.j. Substitution of the estimate of p

givesSj.andVj.. Then for each j, a standardized residual can be
constructed

(N),-$),)
U3= 1/2

*

,

J'

values have a mean and variance ofUnder the BFR assumptions, the Uj
indicates that the data doapproximately 0 and 1. Any large value of U3

not satisfy the BFR assumptions.

Effect of Data Inaccuracies

in the main body of this report, at the end of the Common Cause Clas-
sification section, there was a description of an actual experience sug- '

gesting the importance of data misclassification. Now let us investigate
the effect of data inaccuracies more theoretically, by asking, "What effect

[does a small relative change in the data have on the estimates?" This
effect can be approximated by the use of the relevant derivatives. Let e

cenote a parameter to be estimated (A, 1 ,, m, p, p, 8, or an r )*
k

Let x denote some quantity in the data (n , n,, n , or v, all defined
g

38
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below). Relative change means ttie change in the quantity, divided by the
value of the quantity. Then the rate of relative change in the estimate of

e per relativc change in x is

C(e, x) = h. (A-1)
e

Approximate formulas will now be derived.

It is conunient during the derivation to work with maximum likelihood
estimators rather than Bayes means. The difference between these two
estimators is not important here, because the purpose is only to roughly
approximate the effect of data inaccuracies. Suppose data are combined

from systems with populations m and times t . 'et nyg, n,$,g g

denote +ha observed numbers of individual faults, nonlethalg , and sgn

shocks, lethal shocks, and pumps made inoperable by nonlethal shocks. Then
the maximum likelihood estimates satisfy

{n $y,

A *
),m tj$

_ E"+1-

+ ), t j

E"Li-

" * lt j

m. n .'
{sj=p{

,
(A-2).

^l1-

Equation (A-2) requires knowledge of each separate m$n,$. However, it
can be approximated by

E *i"+i
{s

.

j = (1 - q )-m
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l

where m, generally not an integer, is the weighted average defined by.g

{m n jj
m=

1"+1

i

where the sum is taken over all i such.that mg > 1. The terms with

g = 1 are not counted because they contain no information about p.m

So now, if we define.n = [n3 j , n, = { n,$ , ng = [ng Li'

and v = {s /{m$n 4, and if m is as just defined, then the
'

g

estimates satisfy

I
{ = im tjj

n.,

A+ * K

i ,n

k4

i . .
' p6 v (1 - q*) .

Finally, the coefficients C(e, x) defined by Equation (A-1), can be
approximatea for e = A, A,, w, p, p , r , or 8, and for

k
x=n,n,n, r v. Formulas are given in Table A-1,-and very

y L
rough approximate values are given in Table A-2. For these approximations

,

] it is assumed that r 1 A.j

! These coefficients are used as in the following example. Suppose that

information is needed about the effect on the estimate rj of increasing
j i and v by 10% and decreasing n, by 5%. The relative change isn

i 40
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TABLE A-1. FORMULAS FOR C(e, x) = .h
e

X

e "I "+ "L v

A 1 0 0 0

A+ 0 1 0 0

w 0 0 1 0

1 - q*P 0 0 0

__1 - q* - m p q'-l
u 0 1 0 1 - C(p,v)

b M " -E"
r1

--

r r
z j r) r3

k k
r,k>1 0

"p up [1 + (k - 1) C(p,v)]k r
k k k

*~
g A_ D g D + (m - 1)up q C(p,v)w

D+w D+w D+w - C(r1'v)r) r)

Notes:

1. Here, D denotes up(1 - q -l).m

2. For typographical clarity, the hat is omitted from estimated
quantities.

3
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TABLE A-2. CRUDE APPR0XIMATIONS FOR C(e, x)a

x

"I "+ "L v
e

A 1 0 0 0

A+ 0 1 0 'O

0 0 1 0
w

0 0 0 >l
p

0 1 0 <0
u

al 20 20 50
rj

rk, k > 1 0 <1 <1 varies

8 *-1 <1 <1 varies

a. This table shows, for example: If ni increases by 10%, a will
decrease by approximately 10%; if v increases by 5%, p will increase by
more than 5%. For unusual data, the assumptions underlying the
approximations may not be true. For very small data sets, small relative
changes are impossible, so the table is irrelevant.

hr

C(r),n ) x (0.1) + C(r), n ) x (-0.05) + C(r),v) x (0.1)I 1
i,

I l

Of course, the real difficulty is not in calculating derivatives, but
in deciding how much inaccuracy might realistically be in the data.
Inaccuracy due to misclassification of the reported events was addressed in
the Common Cause Classification section of the main body of this report.
To assess the amount of missing data (unreported events or overlookea

j
reports) is beyond the scope of this report,

s
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APPENDIX B

PLANT Ihf0RMATION AND CODE DEFINITIONS

Table B-1 summarizes the systems of pumps considered in this report,
and gives their codes and relevant exposure hours. Tables B-2 and B-3 give
plant information: for each plant, its code, critical hours, calendar

hours, and pump populations are shown. Table B-4 defines the codes used in
the one-line data summaries.

1
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TABLE B-1. SYSTEMS OF PUMPS, AND RELEVANT EXPOSURE HOURS

Reactor
a

Code Hours Type Description

Running Pumps

K Critical Both Reactor coolant / recirculation

Alternating Pumps

G Calendar PWRs Chemical and volume control (CVC)

H Critical BWRs Feed and HPCI (4 plants only)

I Critcal PWRs Boric acid transfer

J Calendar Both Component cooling water

R Shutdown Both Residual heat removal b (RHR)

Standby Pumps

B Critical PWRs Auxiliary feedwater

D Calenaar BWRs Low pressure core spray

F Calendar Both Containment spray

H Calendar Both High pressure coolant injection (HPCI)

L Critical Both Low pressure cooling injectionb (LPCI)

Q Critical BWRs Reactor core isolation cooling (RCIC)

U Critical BWRs Standby liquid control

a. Tenninology varies somewhat f rom plant to plant.

b. At most plants, the same pumps serve for LPCI during criticality and
f or RHR during shutdown.

)
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TABLE B-2. PWR PLANT INFORMATIONa

Running Alternating Standby

Reactor Auxiliary Containment
Spray HPCI LPCibCritical Calendar C1t CVC BAT CCW RHRb FeedC

Plant Code Vendor Hours Hours K G I J R B F H L

Arkansas 1 ARI B 33594 53952 4 3 2 3 2 1M, IT 2 Od 2

Crystal River 3 CR3 B 17695 32544 4 3 2 3 2 1M, IT 2 Od 2

Davis-Besse 1 0B1 8 13042 26808 4 2 2 3 2 21 2 Od 2

Oconee 1 OE1 B 45079 65328 4 3 2 2 3 1T 2 Od 3
d

Oconee 2 OE2 B 37558 60384 4 3 3 2 3 IT 2 O 3

Oconee 3 OE3 8 36816 53232 4 3 3 2 3 IT 2 Od 3
d

Rancho Seco RS1 B 29290 52963 4 3 2 2 2 1M, IT 2 O 2 ;

d i

Three Mile Island 1 Til B 31732 42192 4 3 2 2 2 2M, IT 2 O 2
dThree Mile Island 2 T12 8 3398 8784 4 3 2 2 2 2M, IT 2 O 2

4, Arkansas 2 AR2 0 7068 15984 4 3 2 3 2 1M, IT 2 3 2

* Calvert Cliffs 1 001 C 38451 52464 4 3 2 3 2 2T 2 3 2 .

Calvert Cliffs 2 CC2 C 26811 33624 4 .3 2 3 2 2T 2 3 2 {
Fort Calhoun FC1 C 47570 62712 4 3 2 3 2 1M, IT 3 3 2 1

Millstone 2 MI2 C 30580 43464 4 3 2 3 2 2M, IT 2 3 2 j

Maine Yankee MY1 C 55878 69600 3 1 3 2 2 1M, IT 3 3 2

Palisades PA1 C 38960 76704 4 3 2 3 2 1M, IT 3 2 2

St. Lucie 1 SLI C 26228 38952 4 3 2 3 2 2M, IT 2 3 2

2M 6 2 2

2Mf,IT
Beaver Valley BV1 W 13775 38520 3 3 2 3 2

D. C. Coole 1 001 W 37510 49992 4 3 2 3' 2 IT 2 2 2

D. C. Coole 2 DC2 W 16811 22464 4 3 2 3e 2 2M , IT 2 2 2

Haddam Neck HN1 W 63506 76704 4 3 2 3 2 2T 09 2 2

Ic.dian Point 2 IP2 W 37770 64536 4 3 2 3 2 2M, IT 2 3 2

Indian Point 3 IP3 W 26443 39336 4 3 2 3 2 2M, IT 2 3 2

J. M. Farley 1 JFI W 16271 27576 3 3 2 3 2 2M, IT 2 Od 2

Kewaunee KE1 W 46125 57600 2 3 2 2 2 2M, IT 2 2 2

North Anna 1 NA1 W 15859 21840 3 3 2 4 2 2M, IT 6 Od 2
d 2North Anna 2 NA2 W 1724 2664 3 3 2 4 2 2M, IT 6 O

Prairie Island 1 PRI W 46464 59904 2 3 2 2 2 2M , li 2 3h 2

Prairie Island 2 PR2 W 44184 50760 2 3 2 2 2 2M , IT 2 3h 2

Point Beach I PTI W 62073 76704 2 3 2 2 2 2M , IT 2 2 2

Point Beach 2 PT2 W 64363 73104 2 3 2 2 2 2M , IT 2 2 2

R. E. Gir.na RG1 W 58078 76704 2 3 2 2 2 2M, IT 2 3 2 |
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ . _ . . .
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TABLE B-2. (Continued)

Running Alternating Standby

Reactor Auxiliary Containment i

Critical Calendar Cit CVC BAT CCW RHRb Feedc Spray HPCI LPCib 'q,
Plant Code Vendor Hours Hours K G I J R B F H L

H. B. Robinson 2 R02 W 60180 76704 3 3 2 3 2 2M, IT 2 3 2
Salem 1 SA1 W 16488 33360 4 3 2 3 2 2M, IT 2 2 2
Sequoyah 1 SE1 W 542 2112 4 3 2 5 2 2M, IT 2 2 2

,

San Onofre 1 501 W 56392 76704 3 2 2 3 2 IM, IT 0 3 2 1

1 |Surry 1 SUI W 42519 72336 3 3h 2 4h 21 2M, IT 6J 3 2

Surry 2 SU2 W 35584 66360 3 3h 2 4h 21 2M, IT 63 3 21
Troj an TRI W 21998 42048 4 3 2 3 2 IT ID 2 4 2

0 2 4 2Turkey Point 3 1U3 W 52966 69672 3 3 3 2 2 31
Turkey Point 4 TU4 W 46080 64056 3 3 3 2 2 3Th 2 4 2

Yankee Rowe YR1 W 53515 76704 4 3 1 2 2 IT 0 3 311

$ Zion 1 ZIl W 42451 63864 4 3 2 5 2 2M, IT 3k 2 '2
Zion 2 Z12 W 37666 59352 4 3 2 5 2 2M, IT 3k 2 2

i

a. Pumps are motor-driven unless otherwise noted.

b. Unless otherwise noted, the same pumps are used for LPCI and RHR.

c. The letters M. T, and D denote motor-driven, turbine-driven, and diesel-driven. For example 2M, IT means that 2 motor-driven
pumps and 1 turbine-driven pump are present.

d. The HPCI and CVC pumps are shared. Population and faults are counted under CVC.

e. The two units have five pumps: two per unit 'and one shared by either unit.

f. A total of two motor-driven pumps is available'for use by either unit.

g. Containment spray is an integral part of LPCI. Population and faults are counted under LPCI.
w ,

h. The two units share the same pumps.

i. There are separate pumps for LPCI and RHR. j,

j. Two of the pumps can be driven by either a motor or a turbine (tandem prime movers).

|k. One pump is diesel-driven.
i

_________-_ - __ .
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1ABLE B-3. PWR PLANT lhTORMAT10Na

Running Alternating Standby

Containment
Coolant Core

b d b d
Critical Calendar Recirculatica CCW RHR Spray Spray * HPCI cpcg gggg SLC

Plant Code Vendor Hours Hours K J R 0 F H L Q U

Browns terry 1 BF1 G 32634 62448 2 3 4 4 0 1 4 1 2

Browns Ferry i BF2 G 29788 54360 2 3 4 4 0 1 4 1 2

browns Ferry 3 BF 3 G 26961 36360 2 3 4 4 0 1 4 1 2

Big Rock Point BPI G 51445 76704 2 2 2 2 2 0 0 0 0

Brunswick I BRI G 22445 34896 2 3 4 2 0 1 4 1 2

Brunswick 2 ER2 G 27176 48528 2 3 4 2 0 1 4 1 2

Cooper Station 001 G 45502 57936 2 4 4 2 0 1 4 I 2

Duane Arnold LAI G 35182 57216 2 3 4 2 0 1 4 1 2

Dresden 1 DR1 G 39786 59904 4 3 2 3 2 l' 3 0 0
3 e9 2 0 1 4f 0 2f

Dresden 2 DR2 G 58693 76704 2 3

39 2 0 1 4f 0 2f

Dreseen 3 DR3 G 56458 76704 2 3

E. 1. Hatch 1 Eh1 G 39105 53C64 2 3 4 2 0 1 4 1 0

E. I. Hatch 2 EN2 G 10147 19680 2 3 4 2 0 1 4 1 2

J. A. Fitzpatrick FPI G 30779 51480 2 3 4 2 0 1 4 1 2
h

Millstone 1 Mll G 58150 76704 2 2 4 2 0 3 4 0 2m
*

Monticello M01 G 62706 76704 2 2 4 2 0 1 4 1 2
h

hine Mile Point 1 AMI G 58566 76704 5 3 3 8 4 2 3 0 2

Oyster Creek 001 G 55263 76704 5 2 3 8 4 3h 3 0 2

Peach Bottom 2 FB2 G 40497 61728 2 2 4 4 0 1 4 1 2

Peach Bottom 3 PB3 G 40274 53928 2 2 4 4 0 1 4 1 2

Pilgrim 1 Pil G 48238 72696 2 6 4 2 0 1- 4 1 2

Ouad-Cities 1 QCl G 56398 76704 2 3 4 2 0 1 43 1 28

Caad-Cities 2 QC2 G 56912 73C0 2 38 4 2 0 1 4J 1 2

~Ver e t Yankee VY1 6 57426 74712 2 3 4 2 0 1 4 1 2

a. P-umps are motor-driven unless otherwise noted.

b. Unless otherwise noted, the same pumps are used for LPCI ar1 RHR.

c. At most plants, containment spray is an integral part of LPCI. A population 0 means that the population and f aults are counted under LPCI.

d. HPCI and !!CIC' pumps are turbine-driven, except where irm! ated $y nusts.'
-

e. Ibe emergency feed pump is counted as HPCI. It is motor-driven, and considered an alternating pump for this report.

f. There are separate pumps for LPCI and RHR.

g. t; nits 2 and 3 have a total of five RHR pumps: two per unit and one shared between units.

h. The main feed pumps serve as HPCI pumos. They are motor-driven, and alternating rather than 9.4ndby.

1. Units I and 2 have a total of five pumps: two per unit ai.d one shared between units. ,

J. At each plant there are %ur moterp with kach motor driving a gang of Leo pumps in series. -
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1ABLE b-4. CODES'USED IN ONE-LINE DESCRIPTIONS
t

Ia .
FAILURE Pn0E FAILURE CAUSE '

------------ s
--- - :

: EVENT CLAS$1FICATION
CODE DESC#!PTION CODE DESCRIPTION e !---~~ ----

s ---- - -- |

t 00 - UNKNOWN I
A- LE AK AGE /RUPTUR E I 01 - PERSONNEL (OPERATIONSI : CODE DESCRIPTION |
8 - [0 NOT START 02 - PERSONNEL EM AINTEN ANCEI ----

,

C - LO OF FUNCTION : 03 - PERSONHEL tiESTING) '

O - 00 NOT CONTINUE TO RUN : 04 - DE31GN ERROR s D - DEMANO l

05 - F As./CONSIPUCTION/0.C. I - IlME
: 06 - PROCEDURAL DISCREPANCIES : U - UNKNOWN
s 07 - NORMAL WEAR s

: 08 - EXCES$1VE WEAR s

a 09 - FOREIGN MATE RI AL CONTAMINATION s |
10 - CORRO5 ION # EROSION a '

__ _. __

- - - - - - - - --- - - _ - = 3 gg . ExiREME ENVIRONMENT
: 12 - LOOSE FASTEMER e

: 13 - ELECTRICAL / MECHANICAL CONTROL MALFUNCTIONS :
COMPONENT e 14 - FAILED INTERNALS a

- --- a ;3- HAFT # COUPLING FAILURE
8 .6 - 055 0F PRES 5URE 800NDRY INTEGRE TY :
s ;.7 - MPROPER CLE AR ANCES

tn CODE DESCRIPTION : 18 - DRITE T R A 18 FAILURE a
no : 19 - SEAL / PACK 14G FAILURE a

20 - MI5ALIGNPl.Nis s 1

PD- DIESEL-DRIVEN PUMP e 21 - SE ARING F AILURE : IPM - MOTOR-DRIVEN PUMP s
PT - TURRINE-DRIVEN PUMP s

e a 1- - - - - -.- . _ . __...--s-- _.-- -.

s s
: a

TYPE OF EVENT : N$$$ VENDOR sACTIVITY RESULTING IN DISCOVERY ,
-

-- - :------------- --- ------
i

e a '

s e i

CODE : CODE D E S C P I P.T .I_O _N e CODE .D.E $t a t P T.10N. l
|

-

a _

: '

COMMAND I B - BABCOCK C htLC01 : 1

FAILURE FAULT DE S C RI Pil0N : C - COPPU$ TION ENGINEERING : M - DUPING MAINTINANCE
4 - GENE R AL ELECTRIC : N- DURING NORMAL OPERATIOS$

s W- WE511NGNOUSE R - DURING RECORD REVIEW
g NONRECURRINGe NOT COMMON CAUSE : s T - DURING TE5flN jRECURRINGe NOT COMMON CAU$( : U - UNKNOWN .R

C U NONLETHAL COMMON C AU$E e
8 V PECURRING h0NLE THAL C09 MON C AUSE s :
L N LE TH AL COMMON CAUSE : *
M 0 PECURPING LETHAL CONMON CAUSE a a

: :
*

___ _ . _ _ _ __ l
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APPENDIX C

ESTIMATED FAULT RATES

This appendix contains six sections, corresponding to the six groups
of pumps for which rates are estimated. The six groups, listed in Table 2
of the main body of this report, are

1. Running pumps

2. Alternating pumps

3. PWR auxiliary feedwater pumps

4. BWR turbine-driven HPCI and RCIC pumps

5. Other standby pumps

6. PWR HPCI and CVC pumps (treated as one system).

Each section contains some introductory remarks. Then, the estimated
rates are presented (except for running pumps) for four sets of rates:
failure to start, based on all faults; failure to start, based on failures
only; failure to operate after starting, based on all faults; and failure
to operate dfter starting, based on failures only. For running pumps, only
rates of failure to start are estimated. Following the estimated rates are

summaries of the data used: one summary for each of the two failure modes;
and a listing of the one-line summaries of the relevant LERs.

)
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,

'
Running Pumps

,

The pumps considered are PWR reactor coolant pumps and BWR coolant !

recirculation pumps. The exposure times used are critical hours.

In all the cata, there is only one reported failure to start. There-
fore, rates are not estimated for failure to start, but only for failure to
operate after starting.

j All the nonlethal shocks were command faults rather than failures.
Therefore, the quantities involving p cannot be estimated for failures.

There were eight lethal shocks, more than for any other system. They
occurred at only five plants. This recurrence at certain plants leads to a
very wide interval estimate for w, with the lower bound esser.tially
zero. Of the eight lethal shocks, three were loss of power, and one was'

f ailure of the containment instrument air system. In many fault tree
analyses, such hardware failures would be built into the fault tree explic-
itly, and so should not be counted a second time in the rates from this

; report. For possible use in such analyses, the rates are estimated
excluding lethal shocks due to hardware failure.

In summary, rates are estimated for failure to operate after starting:

1. Based on all faults

2. Based on failures only

3. Based on all faults, excluding lethal shocks due to hardware
failure

4. Baseo on failures only, excluding lethal shocks due to hardware
failure.

Be sure to read the Application section in the main body of this
report. The following printouts give the estimates and summaries of the
relevant data,

i
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RUNN!"G PUMPS - BEACTOR COOLANT / RECIRCULATION

FAILURF 10 OPER ATEe GIVEN START

ALL F AULTS - 90TH F AILURES AND COMM AND F AULTS

D ATC$ ARE PE' CRITICAL HOUR
TRIPL E Or NUMBERS SHOWS (LOWER BOUND, POINT ESTIMATE UPPER 800N05

LOWER AND UPPEP ROUNOS FORM 90 PERCENT INTERVAL

I
| P t .371. . 608. .8168.

I 1.7F-09, 1 3E-05, 5 4F-05)LAMBDA .

t 7.5E-13, 2.0E-06. 1 0E-058LAM 90A .

t 5.8F-14e 5.8E-06, 3.0E-059OMFGA =

l
RATE FOR

SVj[f E M SH0gR SPECIFIC,juMPONENT
BETA FACTORS F R i

[Q 2 ( 9.1E-13e 2.4E-06, 1 3E-058 t 1.8E-07e 2.0E-05 9.5E-05I t .000e .024e .850)

3 4 8.2E-13, 2 2F-06e 1 1E-05) i 1 8E-07, 2.0E-05 9.4E-05 9 I .000, .016. .8309

4 ( 7.8F-13, 2.1E-06. 1.1E-05) t 1.8E-07, 2.0E-05, 9.4E-059 I 000, .008e .7539

5 t 7.6E-13, 2.0E-06e 1 1E-050 t 1.8E-07, 2.0E-05, 9.4E-05) t .000e .004 .7249

_..____

OVEeALL t 7.6E-13e 2.2E-06. 1.3E-05) t 1.8E-07, 2.OE-05, 9.5E-05l ( .000e .016e .8509

RATE FOR SET OF K SPECIFIC COMPONENTSSYSTEM
SIZE

N R2 R3 R4 R5

2 t 3.1E-13, 6.7F-06e 3.7E-05)

3 8 2.8E-13, 6.6E-06, 3 7E-05l i 1 6E-13, 6.4E-06. 3.4E-051
4 1 2.7E-11, 6.6E-06. 3.7E-058 t 1.5E-13. 6.3E-06. 3.4E-059 I 8.7E-14, 6.2E-06, 3.3E-059

5 1 2.6E-13, 6.6E-06, 3.7E-058 4 1 5E-13, 6.3E-06, 3.4E-053 6 8.5E-14, 6.2E-06. 3.3F-05) t 4.8E-14e 6.1E-06. 3.2E-058

.._____

OvFPALL t 2.6E-13, 6.6E-06, 3.7E-05) t 1.5E-13. 6.3E-06, 3.4E-05) t 8 5E-14, 6 2E-06. 1.3E-051 t 4.8E-14e 6.1E-06, 3.2E-058

_ _ _ - _
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RUNNING PUMPS - RE AC TOR COOLANT t RECIRCULATION

FAILURE TO OPFRATE. GtWEN START

LETNAL SHDCR$ DUT TO HARDWARE F AILUWF EXCLUDED

F AILURE S ONLY. FXCLUDING COMMAND F AULTS

| RATES ARE PER CRTTICAL HOUR
'

TRIPLE OF NU49ERS $ NOWS (LOWER BOUND. POINT ESTINATEe UPPER 800N08
j LOWER AND UPPER BOUNOS FORM 90 PERCENT INTERVAL (
! ,

i I
i i

1 1 0E-09. 5.2E-06. 2.1E-058LAMRDA *= *

= t 5.1E-10. 1.3E-07. 5.2E-073LAMADA
+

OMEGA t 5.3E-10e 1.3E-07, 5 2E-0TI.

NO DATA WIRF 08$8RVED FOR ESTIMAftNG OTNER QUANTITIES
Um
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.ALL. F AUL TS IN R E AC TOR COOLANT # RECIRCULAlt04 PU.185.. --__ =. ---_ - =- .

A

5
P Y C IC
L 5C M A TF VL

V A i 0 0VY AN 1 4
E N C011R0L EVENT E M 0$P 1U T5 MODE DESCRIPTION CAUSE DESCRIPf104N

. . . .Y $ -- -- ___ _. . .f. N U..M .B.E.R. .D.A T E . .M.P. .E .E .F L .M. . ..

"0" RCP,5E AL F AILED CRE A11NG 25 GPM_RCS LE At C4J5E OF SEAL FAILURE UNKN.0THR FAILR$ OC8 Att 015609 041676 M PM A19 R 1 N D
8 481 020529 120377 M PM A19 R 1 N i "C" RCP OUTER SE AL F AILED CRE ATING 5-6 GPM LE AR ASSUMED M41 URAL ENO-OF-LIFE SEAL F4ILURE

8 Apt 031027 051090 K PM 419 R 1 NU RCP 'C' SEAL FAILED RE*LACEO SEAL

8 Ost 019712* 112977 K PM L13 0 4 NO ALL 4 RCP'S TRIPPD DUE TO LOSS OF 13e8 KV P3WER REACIOR/IUR8tNE TRIP OCCURED AT 2243 HCUR
~

I B DR1 U25139 011579 K PM B01 0 1 ND RCP 1-2-2 ST ARTED WITH INCORRECT SKR ALIGNME1T PE150NNEL ERROR

1-1 2 iRIPPE De_ hue TO LOW COMP COOL H2O FL1W#FRSONNEL M AINTEN ANCE LOOSENED WRONG C EVE5~8 OM1 025526 022879 4 PM D02 5 1 ND RCP
8 081 027335* 101579 K PM 013 0 4 NO LOSS OF OFFSITE POWER CAUSED LOSS OF_ALL 4 RCPS LOSS OF OF F 5 t TE POWE R-0UTPUT SRKR FAULT

_

8 DR1 027421 102379 R PM D11 1 ND RCP 1-1-1 SECURED DUE_TO 840 SEALS THE' MAL SNOCE

4 081 027422 102579 K PM 013 5 1 NO RCP 2-2 TRIPPED AL9WN FUSE IN INTERLOCK CONTROL CIRCUI T
cn
na 8 091 027967 112679 R PM 000 1 NU RCP 1-2 TRIPPE D DUE 10 LOW OIL LEVEL ALARM N3 CAUSE GIVEN

8 OE2 003699 017274 M PM 019 1 NU RE AC COOLNT PMP #CP282 F AILO CAUSE NOT TET DETR919 Of 545MSLY 5HOWD 1 C APSCREW e5PIROL MISSNG

C CC1 0132F7 091075 k PM A19 1 NU 118 RX COOLANT PUMP DEVELOPED 2 7 GPM LEAR 83fH UPPER AND MIDDLE MECH 5EALS FAILED

C Cr2 021059 370478 E PM A16 R 1 N i CR ACMED WELO DISCOVERED 01218 RE ACTOR C00L4NT PU1 CAUSE OF WELD CR ACK 15 UNKNOWN
C CC2 v21844 071478 K PM 002 R 1 NO RCP SE AL COOLING HE AT EXCH ANGER, WELD,F AILED PREVIDUS WELD RE P A!R WAS INADE00 ATE

C FC1 013525 092075 K 'M A00 1 NU REACIOR COOL ANT PUMP WAPOR SEALS LEAKED C415E NOT GIVEN

C F C1 0 31635* 051690 K PM A16 3 TT PCP85 3AeBeEC FOUND LE AKING SETWEEN CASING E COVER CatR05104 10 51005 E DETERIORATED GASKETS

C P41 025614 020179 M PM 000 5 1 NU PRIM ARY COOL AN T PUMP INADVEti4NTLY siOPPED CAJ5E NOT G1 WEN

C SL1 017933' 041577 K PM D13 L 4 ND LOSS OF SEAL CLNG WIR 10 RCP5 - RCPS WERE SECU*ED CD1TAINMENT INST LIR SYSIEM FAILED
C SLI 017935* 051677 K PM D13 N 4 ND LOST AL; FOUR REACTOR COOLANT PUMP 5 LOSS OF OFF-SITE POWER

W BW1 018241* 071977 W PM D04 N 3 iO LO AD REJECT. TEST FROM SOC PWRsPMPS TPIPPO U10RFRG futBINE CONTROL DESGW CONCEPT 5
W 8W1 026484* 081979 K PM 001 N 3 ND ALL THREE RCP5 TRIPPED 04 UNDERFRE00ENCY OPE t aiOR ERROR

W HN1 019911 082177 K PM A19 1 NU R2 RCP INDIC ATED SE AL F AILURE - SHUT 00WN Vis INSP CONFM0 SL F AILD - MODR SU-4M- Al

W TP2 016331 070277 W PM A19 1 NU NO. 23 RX COOLANT PUMP TRIPPED OFF-LINE M A N'J 4 L L Y 5F4L P ACM AGE F AILEDe TOT LKG 90.000 GAL

W N 41 021636 053078 K PM 007 1 Ni RCP C REQUIRED To BE SECURED LEtt IN LOWER LU4E DIL COOLER
_

W #02 012680 050175 K 'M A19 1 NU REACTOR COOL ANT PUMP LOST BOTH SN AFT SE ALS SEtt FAILURE - PUMP MODEL V11001-81

e4GE 1

. _ _ _ _ _ _

- -
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|

..L L F AUL T S..I.N.R E A C T OR COOL ANT # RECIRCUL ATION PUM*5
A

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

A
C

h kCCP
L 5C M & TF VL

V A T 0 0U V A N IA
E N C01 TROL EVF1T F 9 0 $P IU T5
. ..i. N.UM9ER .D.A.T E . .M.P. .E .E .E L..M .Y .5 MODE DESCRIPTION CAUSE DESCRIPTIONN

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

W SA! 022871* 102178 K PM A06 1 ND ALL THREE RCP SEALS FAILED POSSISLY IOQ HIGH A OIFFERENTI AL PRE 55LRE

W Sal 029073 !??779 F PM D13 5 1 ND e12 RC PUMP TR IP,PE D
_ _,

1F 4KV GROUP SUS WAS LOST

W 501 030015 011690 W PM D16 1 NU FIRE STARIED ON RCP 'A' FROM AN OIL LEAK N3 CAUSE GIVEN FOR OIL LIFT PUMP OIL L EAR
W Sul 010417 113073 K 'M 005 1 ND RCP 1A 5 HAFT FAILD AT 42% POWER FILLE T GROOVE ON SHFI INCORRECTLY MADE
W 501 027759 121979 W fM D18 1 N T 1A REACTbR COOLANT PUMP TRIPPE0 GR1UND FAULT IN PUMP MOTOR

W TP1 0199918 082177 K PM 001 N 4 ND /CWER TO RCP5 INADVERIENTLY DEENERGI2ED GF1 OUTPUT BRKR WAS TRIPPED PREMATURELT

k 2I2 016051* 091976 K PM 001 U 2 ND Tuo RCPS WERE IN ADVE R T EN TL Y TRIPPED OFF-LINE PER SONNEL M ADE SWITCHING ERROR

3 BF1 027159* 092679 K PM 003 V 2 N D A AND B,RECIRCUL ATION PUMPS TRIPPED TR1U8LE5H00 TING WRONG TERMINAL STOP

3 9F1 027682* 112679 K PM 003 V 2 NO BOTH RECIRC MG SET 5 SHUTD3WN*DURING NORM AL OP. PERSONNEL TESTING WRONG REL AYS

[3 G BF 7 030311 020390 K PM 003 T 1 TD 24 RE ACTOR RECIRC PUMP ACCIDENjLkkkkPPED MISINTERPtETED PUMP L ABEL ON TRIP 8AE ARER
G 9F2 030112 020390 K PM 013 5 1 ND 28 RECIRC PUMP TRIPPED SP3RIOUS S tGN Ale MG SE T GEN STATOR TEMP

G AF2 033360 020690 K PM 003 i 1 ND 28 RECIRC PUMP TRIPPED WR3MG RELAY OPERATED

G R F 2 0 3154 7 060750 K PM 011 T 1 N i 24 RECIRC PUMP k51fPED_0N HaGH ST AT0h TE MP 1145LO35E CONNECTION DUE TO VIBR ATION

G Br 3 016269 101076 K PM D06 5 1 N T 38 RECIRC,iRIPPD DUE TO BURND,COLLECTR RING ON MG CARBON BRU5H WGRE TOO SHORT
G OF3 032542 090190 K PM 000 1 NU 'A' RECIRC PUMP TRIPPED C4J5E UNKNOWN

~

G 991 019493 10?S77 K PM D13 5 1 ND 14 RECI5C IRIPPD OUE TO RECIRC MG SE T TRIPPINS LO LUBE Ott PRESS. DUE ID CONTROL VALVE
G 8R1 020209 122977 K PM 002 5 1 ND RECIRC PMP 1A TRIPPD OUE TO MG SET TRIPPING STRING ON MG BER GOT CAUGHT AND TRIPPED

G 981 025091 010479 K PM D20 5 1 N T 1A RECtRC PUMP TRIPPED OUE TO LOW LUBE DIL 11 M5 MISSING Loft NUT ON LD ADJ C AUSED ORIF T
G 9 81 0 31149 050190 K PM D13 5 1 NT 1A RECIRC PUMP TRIPPED ON MG SET LOW LUSE DIL PRES PRESS SW SET 100 HI WITH ERR ATIC PRE 55tRE
G 4R2 013619 080475 K PM A04 R 1 ND AFTER SC R AM,FR OM PWR, 28 R E RECIRC PUMP LEA 4E0 HOT COOLANT RE ACHE 0 SG ALS CR ACKED SL F ACE

,

G SP 2 O! ?"*i2 082475 K PM A04 R 1 ND aFTER SCR AM FROM PWRe 2 8 R.I..R E.C.I.R C..P. UMP L E AK E 0 HOT COOL ANT RE ACHED SE ALS. CRACKED SL F ACE
__. . .

G 9R2 013h20 090575 K PM A04 R 1 ND AFTER SCRA1 FROM PWRe 28 RR RECIRC PUMP LEA 4E0 HOT COOL ANT REACHED SE ALS CR ACKED SL F ACE

G 9R2 013798 111475 K PM D13 5 1 NU 56% PWR . RECIRC 24 T R I PPD--2 A _ M4 SE T IN1PERRLE NO PR08LEM FOUND WITH MG SETR/R

G SR2 014947* 052776 K PM 001 N 2 TD RECIRC PUMPS TRIPPD ON LOW L.O. PRESS OPEtaiOR 610 N1T FOLLOW EMERGNCY PROCE DR E

G RR2 Ot4947A 052776 K PM 019 R 1 ND 2 8 R E C I.R.C...S E A L S F AI L O.F DL LOW ING..R.X..SC R A M 305 *WR M1T STATED AS TO REASON
_= __ - - -

.
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.LL F AULTS IN RE ACTOR COOL ANT / RECIRCUL Af t0N. PUMP 5A
- _ _ = = . . . .

= -

A |

jCs
9 Y C
L 5C M A i F L

V A T0 0UY A N A

E N CnNTROL EVENT E M 05P IU 5
N T NUM BE R DATE MP EE ELM f5 MODE DESCRIPTION C AUSE DESCRIPit0N

G 877 014946 053076 K PM 013 $ 1 N T RECIRC LOOP INOP. DUE TO 2A MG SET _ TRIP DN 1VERCRM OVERCURRENT REL AY "508" F AULTY
G 882 016397 110976 K PM A04 R 1 N3 RX IN RUN MODE s ALARMS INDICATE 28 RECIRC P9' PR09 PU9P SE ALS F AILED DUE TO THERMAL SHOCK
G MR2 02F7694 120679 K PM D13 T 1 NO 28 RECIRC PUMP TRIPPED Bt1WN FUSES OUE TO SHORT BRUSHES

G 887 02F7h?R 121379 R PM 013 7 1 NO 28 RECIRC, PUMP TRIPPE0 9L3WN FUSE 5 00E TO SH3Ri 8 RUSHES
,,,

G RDF 0301944 012390 K PM 013 i 1 N 0 28 RECIRCULATION PUMP TRIPPED FUSES OLOWN IN VOLT FEEDSACK CIRCUliRY

G 887 0301949 021090 K PM D13 T 1 NO 2 9 RE C I.R CUL.A.T.I.ON.P. UMP TRIPPED..
FUSES 8 LOWN IN VOLT FEEDSACK CIRCUIIRY

... ... __-

G 9R2 030526 022190 F PM 006 5 1 i 0 2A REACTOR RECIRC PUMP TRIPPE0 WIR E CONNECTED FOR TEST. CAUSED TRIP

G C01 014 302 020676 K PM D00 1 NU RECIRC PMP "O" TRIPPD U1tNOWN

h) G C01 014 360 027776 K PM D04 5 1 NT RR PUMP "B" DRIVE MOIOR TRIPPD TWICE ,--TEMP.3 WITCH SWITCH TRIPPD OUE TO VISR ATION3 f 7PE 04438

G C 01 016604 111276 K PM D13 5 1 N i mi" REttRC PMP TRIPPO DUE TO FALSE OP.0F NSI-LIS 4015 f URE IN M00E L 4418C SWITCHILE AKf VLVE
_

G Col 027345 091279 K PM A19 1 NT LE AK DEVELOPE 0_F_ ROM '8' RECIRC SEAL SE AL REPL ACE 0

G D41 01058J 081474 K PM A19 1 UT UNIDENilFIED LKG TO ORYWELL EXCEEDED TS LMie 9 GPM LR3 FRM RECl*C PMP 8 SEAL 5e CORR 5N PRDCTS

G D A1 011705 102977 K PM C13 5 1 N T "A" RECIRC HAD SLIGHT DECRE AS IN FLOW OUE T1 M-G VOLT. REG. FOR MG HAD OPEN IN IR ANSFORMR

G OAl 031167 043090 K PM D18 1 N T 'A' RECIRC PUMP MG SE T TRIPPED ON UNDER VDLTAGE $N3R T IN PUMP MOTOR

G 0 41 0 31472 052890 K PM D00 5 1 NU oge RECIRC PUMP SECURED OUE TO HItLOW LO AL AR4 N3 CAUSE FOUND FOR LOSS OF LU6E Ott LEVEL

G DR2 010808 1C1974 K PM A19 1 NT "B"RECIRCULAft0N PUMP SEALS LEAKING _, LEAKING MECHANICAL SEAL
10 "A" RECIRC

# 4" R E C.I.R C..P U.M.P..D.I.D.NO T RUMB AC K D UR I N F E E D S f 5 T S T OP E R A T O R T URN D O FF C ON T. P W RG OR3 018549 OR0477 K PM C03 U 1 iD . . _ _

GR3UND IN CONTROL circuliG EN1030243 012780 K PM D13 5 1 NT 'A' RECIRC PUMP TRIPPED WHILE,AT POWER

G F *1 014 496 040376 K PM 004 5 1 NO REC 180 PMP #A" TRIPPD DUE TO EXCITER OVERCURRENT
WATER L E AK AGE INTO CONTROL CABINET

G Fel 015236 063076 K PM D00 5 1 NU LOSS OF "B" RECIRC PUMP LOSS OF POWE R DURIN TR A158 801 10200 F AILD TO TR ANSFER TO RECER. FWR
Ott PRE 551RF FaitURE OF THF ORIVE 10 THC OIL PUMP

RECIRC .P.U.MP.MG. SET TRIPPE0 ON LOW --G F P 1 017 32 9 02?R77 K #4 015 5 1 N T
G FP1 017338 030777 K PM C13 5 1 N T 8 RE C IRC_PU,MP CONTROL RET PR08 TEM .C AUSED SPEEn 115 REttRC PU9P CONTROL CET PROBLEM C AUSED SP

. .. .- ___ _- .

G FP1 019216 100577 K PM D03 5 1 i0 8 RECIRC,MG SET INADVERINTLY TRIPPDeLOST "R" DUMP 08ER ATOR ERROR DURING TEST

G mil 002363 0829F7 K *1 A19 1 NU PRIMARY LEAR OF 5 61GPM 7-CH $PEC-5GPM R*CTRCULATION PUMP "A" SEALS LEAutMG

N3 CAUSE GIVEN - OTHER THAN LEAKY SEAL
G NM1 002129 091972 K PM A19 R 1 Ni RECIRC PUMP SE AL LE AKED EXCESSIVELY __

PAGF 3
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.L.L FAULTS IN .RE ACIOR COOL ANT F RECIRCULail0N PJMPS
A

.----- - ==

,"

A
C

5 i
P C IC
L C M A iF VL

V A 0 0VV A N IA
E N C01100L EVENT F M

. .E..tD}EL
P IU i5

N ..I. .N U.18.E.R. .D.A T.E . .M P . ...M .f .5 MODE DESCRIPTION CAU$E DESCRIPTION
. . .. ...--......------ -

__ =--

4' G N91 000455 1018 F 3 K PM A19 R 1 N i RX R E C I_R C. ..PU.MP-.12 HAD SMALL SEAL LEAK M1 CAUSE GIVEN ;0THER THAM LEARY $EAL
'

- _ __. _ = ,s o

G NM1 019586 114577 K PM A19 R 1 NU LEAM GT. SGPM FORCD POWR REDCIN 01) AC PUMP SFAL FAILV RPLCD SEAL 5 ON R11 s14 PMP ALS

G OC1 0116 30* 12127 5 K PM 903 U 3 iD DEENERG,125W DC DIST CTR -_LD55,0F ,3,RECIRC PU4P1 **RSONNEL 010 NOT FOLLOW PROCEDURES<

Ch G Oct 025518 032279 K PM D13 5 1 N i 'C' RECIRC PUMP KEPT TRIPPING L311 0F GENERaf0R FIELDeFAILED POTENIOPETcn --- -- . ..-

G QC1 0 31190 042960 K PM D13 $ 1 N0 1A RECIRC PUMP TRIPPED WHEN MG LUBE OIL PUMP TRIP CA'JSE UNKNOWN WHf LUBE DIL PUMP TRIPPEC=

G QC2 011540 101377 K PM D13 T 1 Ni 2A RECIRC PUMP mig F AILED - LOST _2 A RECIRC PGMP LO15E TAC 6 COUPLING - CENERATOR VI SR4 f l04

G Q~2 025430 022179 K PM D13 i 1 N i 2A RECIRC, PUMP _fRIPPED
_ __ _

MS SE T TACHOMETE R COUPLING F AILD,

'

R E C I R C UL A T I O N..PU.NP..M.G. F I E L D.S E R _G QC2 032646 082990 K PM D13 5 1 Ni sA' OPENED F AIL ED CONTROL POWER T R ANS FORME R
.. _

PAGE 4
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Alternating Pumps

|

|
The pumps considered are: PWR chemical and volume control pumps; BWR

'

feed pumps that serve for HPCI (at four plants only); PWR boric acid trans-
fer pumps; component cooling water pumps; and residual heat removal pumps.

The exposure hours used for the different systems are listed in Table B-l.

The nonlethal common cause failures to operate after starting tend to
cluster at a relatively small number of plants. This leads to a very wide
interval for A,.

Rates are estimated for:'

1. Failure to start, based on all faults

|

l 2. Failure to start, based on failures only

,

3. Failure to operate after starting, based on all faults
;

*

4. Failure to operate after starting, based on failure only.
;

Be sure to read the Application section in the main body of this
report. The following computer printouts give the estimates and summaries

' of the relevant data.

:
!

I

|

4

$

i
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ALTERNATING PU9P5* CCW. RHDe PWR CVC AND BAT. 8WR MOTOR-OR HPCI

FAILURE TO START

ALL FAULTS - 4dTH F AILUSES AND COMM AND F AULT5

PATES ARE PER EXPOSUPE HOUR
iplPLE OF NOMSERS SHOWS (LOWER 800NO. P3 INT ESTIMATE, UPPER 80UNO3

LOWER AND UPPER 800NOS FORM 90 PERCENT INTERVAL |
|

|

|

P . t .109, .278. .4733

t 7.0E-10, 2.3E-06e 1 0E-05)LA9RDA .

t 3.0E-12, 1.3E-06, 6.9E-065L A9804 .

I 2.2E-10e 5.7E-08, 2 2E-078OME G A .

SYSTE9 SHOCK RATE FOR
SIZF R ATE SPECIFIC COMPONENT SETA FACTOR

M MU R1

$ 1 1 1. 2 E - 11, 6. 0E -0 6. 2.9E-05) i 2.8E-08. 3.7E-06. 1 4E-059
2 4 6.7E-12, 3.4E-06, 1.7E-051 t 2.5E-08e 3.1E-06. 1 2E-059 i .000e .089, .3949

3 4 5.?E-17, 2.6E-06, 1 3E-053 8 2 4E-08, 2.9E-06. 1 1E-055 t .000e .097, .4769

4 4 4.4E-12e 2.1F-06e 1.1E-055 t 2 4E-08, 2.8E-06, 1 1E-059 I .000. .096, .4549
5 t 4.0E-12, 1.9E-06, 9.6E-06) i 2.4E-08, 2.8E-06 1 1E-051 ( .000. .093. .4449

6 8 3.8E-17 1.8F-06, 8.9E-069 t 2 4E-08e 2 8E-0 6, 1 1E-059 8 .000. .000, .4323

.....__

DVERALL t 3.9E-12, 2.6F-06. 2.9E-05) I 2.4E-08, 2.9E-06, 1 4E-05) ( .000, .093, .4769

S YS TE M RATE F3R SET OF K SPECIFIC COMPONENTS
517E R3 R4

M R2

2 I 7.9E-11, 2.9F-07, 1 2E-068

3 8 1.3E-10. 2.3E-07e 1.0E-06) t 7.2E-10, 1. 2 E -0 7, 4.3E-075

4 t 1.85-10, 2.1F-07, 9.0E-079 8 7.6E-10, 1.1 E -0 7, 4.0E-079 ( 6.4E-10e 7.7E-19. 2 9E-079

5 t 2.2E-10 2.0F-07, 8.4E-079 8 7.7E-10. 1 1E-07e 3 9E-079 I 6.2E-10, 7.5E-09. 2 7E-071

6 t 2.5E-10, 1.9F-07. 8.0E-079 8 7.6E-10e 1.0E-07. 3.8E-079 I 6.0E-10e 7.5E-09, 2.7E-079

_....__

DVERALL t 7.9E-11, 7.1E-07. 1.2E-06) I 7.2E-10. 1 1E-07, 4.3E-075 t 6. 0E -10 e 7.5E-0R. 2.RE-079

._
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ALTERNATING PUMPS CCW. RHRe PWR CWC AN3 8Aie BWR MOTOR-04 HPCI

FAILURE TO OPERATFe GIVEN START

ALL FAULTS - ROTH FAILURES AND COMMAND FAULT 5

R AIFS ARE PER F XPOSUR E HOUR

TRIPLF OF NUM4ERS SHOWS ELOWER 800NO. P31NT ESTIMATE. UPPER 80UNO3

LOWER ANG UPPER 800405 FORM 90 PERCENT INTERWAL

t .?75. .415e .5558P .

I 1.2F-10e 8.9E-06, 4.3E-05)LAM 3DA .

. I 1.1E-30c- 4.4E-06, 2.3E-051LAMADA

. I 2 2E-10e 5.7E-08, 2 2E-071ONEGA

5YSTEM SHOCK RATE FOR
SIZE RATE $PECIFIC OMPONENT SETA FACTOR

M MU R

}j ! t 2.8E-30, 1.1E-05e 5.8E-05) ( 1.2E-07e 1. 3E -0 5 e 7.9E-058

2 ( 1 9E-30. 6.9E-06e 3.6E-058 8 1.2E-07e 1.2E-05. 6.9E-051 I .000. .000. .4609

3 t 1.5E-30. 5 6E-06, 3.0E-053 ( 1 2E-07, 1.1E-05, 6.6E-050 t .000, .000e .5005

4 4 1.3E-30. 5.1 F -0 6, 2.7E-053 t 1.2E-07, 1.1E-05. 6.5E-058 t .000e .000e .4459

5 t 1.2E-30, 4.RF-06, 2.5E-05) I 1 2E-07e 1.1E -0 5. 6 4E-053 4 .000e .000, .3971

6 ( 1 2F-30, 4.6E-06, 2.5E-05) t 1.2E-07, 1.1E-05. 6.4E-05l ( . 0 0 0', .000. .3159

.......

OVERALL t 1.2E-30, 5.6F-06, 5.8E-053 t 1.2E-07, 1.1E-05, 7.9E-059 I .000. .000. .5001

SYSTEM RATE FOR SET OF K $PECIFIC COMPONENTS
SIZE

M R2 R3 R4

2 6 9.3F-29, 1.2F-06. 6.5E-06)

3 ( 2.2E-29s 1 0E-06e 5.4E-063 1 2.5E-25e 4. 8 E -0 7, 2 5E-06)

4 4 3.9E-28. 9.3F-07, 5.0E-06) t 7.1E-25, 4.4E-07e 2 3E-06) I 1.7E-20. 2 3E-07e 1 1E-049
5 t 5 6E-2Re 8. 9F -0 7 e 4.7E-06) i 1.3E-24. 4.3E-07e 2 2E-069 t 3 1E-20e 2 3E-07. 1 1E-06)
6 8 7.0E-2Re 8.7F-07, 4.6E-06) I 1 0F-24e 4. 2 E -0 7, 2.1E-06) t 4.3E-20e 2 2E-07. 1.1E-069

.......

DVE R ALL t 8.3E-29 9.3F-07e 6.5E-06) t 2.5E-25e 4.4E-07e 2.5E-061 i 1.7E-20e 2 3E-07. 1 1E-069

_, . _
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ALTERNATING PUMP $t CCW. RHRe PWR CVC AN) 847. 8WR MOTOR-OR HPCI
FAILURF TO OPERATE. GIVEN START

FaltVRES ONLYe ENCLUDING COMMAND FAULTS

dATFS ARE PER EXPOSURE HOUR

TRIPLE OF NUMBERS SHOWS (LOWER 80VNO, PalNT ES TIMATE, UPPER 800N08

LOWER AND UPPFR 900N33 FORM 90 PERCENT INTERVAL

P . t .004, .246. .6975

LAMRDA . t 2 9E-11e 7.0E-06, 3.5E-05)

LAMBOA . I 2.0E-08.1.7E-07. 4.4E-073

OMEGA . t 2.2E-10e 5.7E-00e 2.2E-073
l

SYSTEM SHOCK RATE FOR
$IZE RATE SPECIFIC COMPONENT BETA FACTOR

M MU R1

[j 1 ( F.2E-09, 7.5F-05, 3.8E-058 ( 1.1E-07e 7.2E-06, 5.4E-055

2 ( 4.7E-0me 3.0F-05e 1.9E-058 ( 9.8E-08e 7 1E-06e 5.4E-051 I .000, .044. .5600

3 I ).9E-one 2.5E-05, 1.3E-05) ( 9.3E-08, 7.1E-06. 5.4E-058 I .000e .044e .5908
4 t 3.5E-0Re 1.9E-05, 9.7E-06) I 9.8E-08, 7.1E-06, 5.4E-059 I .000, .041e .5938

| 5 t 3.2E-08e 1.5E-05e 7.8E-068 I 9.8E-08. 7.1E -0 6e 5.4E-05) t .000, .038. .5258

6 4 3.1E-09s 1.3F-05, 6.5E-06) t 9.8E-08, 7 1E-0 6. 5.4E-051 I .000e .035e .6219
.......

OVERALL t 3.1E-09, 2.5F-05, 3.8E-05) I 9.8E-08, 7.1E-06, 5.4E-051 ( .000e .041. .6295

SYSTEM RATE FOR SET OF K SPECIFIC COMPONENTS
SIZE

M R2 R3 R4

2 8 1.5E-09e 8.4E-08. 2 7E-078 |
3 ( 1.2E-09, 8.0E-06, 2.6E-07) 4 5.3E-10e 6.8E-08e 2.4E-07)

4 ( 1.0E-09, 7.RE-09e 2.6E-079 I 5.0E-10, 6 8E-08e 2.4E-071 l 3.7E-10e 6.3E-09. 2 3E-079

5 I 9.6E-10. 7.7E-08, 2.6E-07) ( 4.9E-10e 6.8E-08, 2 4E-07) I 3.7E-10e 6.3E-08. 2 3E-079 !

6 I 9.0E-10e 7.7F-09, 2.6E-07) t 4.8E-10e 6.7E-00e 2.4E-079 ( 3.6E-10e 6.3E-09. 2.3E-07)
.......

GVEaALL i 9.0E-10, 7. 8 E - 0 8. 2.7E-0TI I 4.8E-10, 6.8E-08, 2.4E-079 I 3.6E-10e 6.3E-09e 2.3E-079 1
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ALL F AUtis IN ALTERNAi!MG PUMP 50 CCWe RHR, PWR CWC AND 80R AC11 TR. 9WR 93 TOR-OR HPCI

&

k5
P Y C IC
L 5C M A IF VL

y a 10 00Y A N 1A
t 4 COMIROL FVENT E M D5P Iui5
N i NU18E R DafE M P EEEL M Y 5 MODE DESCRIPit0N _CAUSE DESCR(Pi10N

_

8 AR1 013015 070775 G PM 801 C 1 NO P 3 6C M f U P UM P ST ARTED AND IMMED TRIPPE0. PUMP FRIN RA1 WITH NO SUCTIONe tNCORRECT VLV LINE-UP
8 AR1 016195 100376 G PM 008 1 NT P168 STOPPE0 DUE TO OVR-CURRENT AND LOSS OF PRF55 ErCE55tvE INTERN AL COMPONENT WE AR

8 CR3 017938* 052977 i PM 800 V 2 NU CHEM AD.D P.M.P 5 34 E 38 FOUND IMOP FOR PLANT 570
CAJ5E UNEN, PU1P5 FLUSHE0e RIND TO SER V

|

- = _ .
-- '

9 CR3 014400* 070977 I PM C11 V 2 NO Ot3COVD CHEM ADD,PMP5_34 E 38 IMOPe _ PL A'NT AT POWER Pu1p SELIEVED AIRBOUNO. WENT VLV INSI A LE D

8 C R 3 021167 042574 R PM C15 1 M0 LOW FLOW Ett5f E0 ON DECAY HEAT REMOVAL PUMP 1-4 PU1P $ HAFT SHEAREDe SEENG EVALUATED
_

8 CR3 022309* 080278 i PM C11 V 2 i0 CHEN ADO PUMPS F AILED TO DEVELOP OISCHARGE PRESS. CAP 14 AND 18 SECAME AIR 80UND~

8 CR 3 025727 042379 I PM C00 R 1 NU C H E M I C AL..A .D.D.P.UM P FAILED TO PUM8 tCAP-189
CAJ5E UnnNOWh

| .
- - .

' 8 D R 1 019 3 74 091777 C PM A19 1 NO MAKEUP PUMP 1-2 HAD OIL LE AK ON of 8D SRNG E13 PLT 1-ttnG ON END PLaf E DID NOT FORM ADEO 5L,

| 8 041 020277 011678 P PM 513 1 1 iT DEC&f HEAT PMP 1-18FU5E5 IN OKR. START CET. P11R FUSE CONTACT IN Cnf

cn 8 ORI 021570 052R78 R PM 001 T 1 N O POWER LOST TO DEC AY HE AT PUMP 1-2.DH FLOW L1ST PER SONNEL TRIPPED P5 8USSE S TO PUMP AC CI.! ma
'

8 DR1 021859* 061578 R PM 002 T 2 ND POWER SUPPLY LOST 3 TIMES TO DEC AT HE AT PUN' 2 PERSONNEL ERRORS

P31P WA5 MIS ALIGNEO OUE TO LOOSE MnUNT S9 081 021859 061678 G PM D12 1 i i H0212 0N.T.AL..V.I.B R A T I ON O.N HP C I P UM.P.1..1.
-

_ ___ - .

8 091 021959 071078 J PM 021 1 i i COMP C O.O.L.I .N.G..W.A.T .E R.P U M P 1-1 HAD E.XC.E.SS. VISRATLON FAILED AND IMP. CLE AR44CE S ON SEARING 5. --_ .

8 091 022690 091578 J PM 001 U 1 ND COMP. Cn0 LING WATER PUMP 2 TRIPPED PEtSONNEL OID NOT REOPEN HX DUILET V A LVE

I I FAILED TO DEVELOP $UFFICIANT RECIRC NE AT TR ACE UNASLE TO MAIN LINE ABOVE FPEZIB 091 0255254 010379 G PM C04 U 1 10 HPI PUMP
8 D81 0255259 010379 G PM UO4 U 1 T0 HPt PUMP _1-2 MAY NOT_HAVE HAD SUFF. RECIRC

HE AT TR ACE UNASLE TO MAIN LINE ABOVE F RE2

8 DR1 025603 037979 G PM C09 1 4 0 MAKE UP, PUMP 1-1_ DEVELOPED VIO AND DECRE PERFOR4 FOREIGN DESRIS F AILE0 WEARING RING
_ _

_

F43LTT SWITCHS OR1 027857 110879 R PM B13 1 1 N i OHR PUMP _1 FAILED TO START
8 D81 027859 111279 G PM 905 5 1 iD HPI PUMP 1-1 FAILED TO START FACTORY DEFECT IN CONTROL CIRCUIT WIRIMC

B ORI 027918 120R79 J 'M 883 5 1 N i CO9PONENT COOLING WATER PUMP 81 F AILED to ST ART FAILEO BRE AKER AC113 ON 905 C1

WE LLS BR3(EN ASSUMED TO SE STEPPED ON
HP I P UM.P.1..1 8.E.A R.ING T HE RM OC OUP.LE_8 081 031610 067390 G PM UOL C 1 NO . . .

8 D81 032122 081380 P PM D02 5 1 NO DH PUMP 1-2 W AS STOPPE D WHEN SUCTION VLV CLOSED 44tNTEN ANCE F/lLEO TO DEFE AT INTERLOCR

8 qEl 014806C 012R76 C PM 802 U 1 T0 HIGH PRES 5URE INJECTION PUMP - INOPER&8tf Ital I1 CORRECT SU85ftfuiE SREAKER INSTALLED

R OF1 031669 0 618 8 0 I PM C 14 1 NT 80RIC ACIO 94 ANSFER PUMP DECLARED IMOP FatLED M310Re 0I APHR AN 9 V ACUUM COMP VL %

8 Of2 031916 0713R0 G PM 021 1 N i 28 HPt RE M0 b~FROMSERVICE ~~ RA) SE ARING C AUSE NOT ST ATED
~
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ALL F AULT5 IN ALT _E_RN ATING PUPP$a
CCW, RHR, PWR Cyc AND BOR ACIO fie 9WR inTOR-OR HPCI

.-

A

k5
P Y C 1C
L 5C M ATF YL

V A T 0 0UY &N : A
CAUSE DESCRIPTION

E E E L M Y }a MODE DESCRIPit04D5P IUTE N C04 TROL EVENT E M
N T NUMBER DATE MP

AG AINS T UP BE AR.DECL ARED INOPE R ABLE,DEVE LOPED H1T 9E AR U*d ARD PRE 55Uaf 0F MOTOR
8 DE2 033125 072680 G PM D18 R 1 NO 28 HPI PUMP
8 OE2 032153 073090 t P'M C00 R 1 NU BORIC ACID TRANSFER PUMP DECL ARED 140PER ASLE

C4 J5E NOT ST ATED

8 0FF 032311 080580 t PM C09 T 1 N T 80RIC ACID XFER PUMP UNA8LE TO PUMP DOWN LD5T
STR AINER W AS 8LOCE
W3RN WORM GE AR,840 GASRET.G 70eN Ott S E AL

CON 80RIC, ACID STORAGE TANK PUMP DECLARE 0 IMOPER.8 0F2 032430 092290 i P1 014 1 NT

8 0FF 0327764 09PP90 t PM C00 1- NU CBAST PUMP FAILED TO PUMP FROM CBAST TO LOST
Lod O!L LEVEL IN PUMP,CAUSE NOT GIVEN

CGJ4TER NOT RESET
6 OE 2 0327768 093090 1 PM 801 5 1 ND CBAST PUMP OECLARED IMOPERatLE
5 est 014502 032376 G PM 000 1 NU HPCI P236A TRIPPD OFF LINE WHEN AT 1005 POWER

41 CAUSE C001D SE FOUND THRU TESTING

8 R51 016012 082276 A PM 419 R 1 i T EXCE SS LE AE ACE DN 8 PMP OF DECAT HEAT DURNG SRVLNC LEAR CAUSD BY STUFFING BOX GASKET
8 R$1 021744 062274 R PM A19 R 1 N T 8 DHR PUMP SE AL FOUND LE A(ING

LEattNG SEAL REPLACED

[j B R5I 030263 011790 m PM A19 1 M i LE ARAGE OBSERVED FROM 'As DHR PUMP SEAL
SE AL WAS REPL ACED

8 TII 011016 101074 G PM 802 5 1 i O MAKEUP PUMP 14 TR1PPED 04 MANUAL ACTUaftDN
WR3MG LUG USED TO C044 FDR C8L TO MTR BOG

B Til 011015 101774 G PM B13 5 1 i O MAKEUP PUMP IC FAILED TO START - AUTOMATIC
WESTINGH5E ACS H A0 OtSLGD TRIP LTCH SPRNG

8 Til 012103 010375 G PM B13 5 1 TD HIGH PRESS INJ PUMP MU-P1C F AILED TO ST ART
LG15E TER9INATION 04 BRFR RELEASE

8 TIl 014220 021776 G PM 806 C 1 TD "A" M ANEUP/PURIF PMP STARTED WITH IMPROPR VALV Liu P9' F AILURE OUE TO INAD PROCEDRESIPER5CML

8 Til 0209978 031978 G PM D13 U 2 TD THE la C IC MANEUP PMP5 TRIPPED ON IFER TO $1TE Pt MALFUNC TIME DEL AY REL AY IN LOW L.O. C RTF4f LED LE AD INSIDE PUMP MOTOR
B Yt1 025503 021779 G PM 018 1 iT HPI PUMP MU-P-1C TRIPPE0 ON OVERLO AD

C CC1 012449 021675 J PM 813 5 1 TD NO 11 CCW F AILO TO START UPON SIS SIGNAL
REL AY IN E5F AS OURNED CDNT ACTS

C CCI 013189 080175 G PM A19 R 1 UU 813 CHARGING PUMP RELEASED GAS ACT TO AUX 8L33
PLUNGER PEG LKG IUTEA INDU5. PART8 SF1948

813 CHG PUMP RELEE5ED GA5 ACT FROM U A-1 MA14 WE1T PLU4GER P ACRING LE AKED EXCE55tvELYC CC1 013389 091175 G PM A19 R 1 UU
C CCI 014754 050476 G PM D00 5 1 N0 813 CHARGk PUMP TRIPPD DUE TO BRE AKER OPEN!9G

C A'15E FOR OPENING OF OKR. UNRNOWN

C CC1 019485 072977 C PM A19 R 1 NT 012 CHARGING PUMP REMOVED FROM SERVICE
REPa!R 5 LOWLY INCREASING PACRING LEAR

ErCESSIVE P ACKING LE AE AGE. P ACRING F AILED
C CC1 019659 111377 G PM 419 R 1 NT 812 CHG PUMP $10 A10 ISOLATED
C CC1 023358 012378 R 79 C13 5 1 NO *12 LPSI COL *LDN'T BE TRIPPD FROM CONTROL RM

MISSING SCREW IN TRtp ACT. LEVER ON SREKR

C CC1 024235 090779 R PM 003 U 1 ND 811 LPSI PUMP WA5 STOPPED WHILE IN RHR MODE
5*URIOUS RECIRC ACT SIG SY PERSONNEL TEST

TRIPPED Ok LOW SUCITON PRE 5 tuts F AULTY PRE 550RE INDICATING SWITCH
C CC10267894 080679 G PM D13 5 1 MT 812 CHARGING PUMP

PAGE 2
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ALL F AULTS IN_ AL_ TERN ATING PUPPS CCWe RHRe PWR CVC AND 80R ACID TR. 9WR 90 TOR-DR HPCI
_

A

5
P Y C 1C
L C M A TF L

V A 0 0 Y AN A
'E N C D1 TR OL EVENT M 0 P 1U 5
N T NU18ER DATE MP E ELM Y 5 MODE DESCRIPTION CAUSE DE5CRIPTION

C CC10267188 080679 G PM A19 1 N T P 11 CHAR G_ING PUMP ISOLATED OUE TO LEAK PACERNG FAILE0

C CC? 017041 017177 G PM C14 1 N T FLOW FROM e21 CHG PMP DECRE45ED T0_A800T 39 GPM 11 VEST REVE ALED TWO DISCH VLV5 BROMEN

C CC2 022604* OS$478 P PM 013 U 2 NT 40tH LPSI, PUMP 5 TRIPPED,8f,R AS $1GNAL LEVEL INDIC ATOR FOUND TO SE OUT OF C AL.

C CC2 022646* 10177R P PM C06 U 2 ND SOTH 21_A40_22 LP51 PUMP 5 LOST SUCTION ATt LEAKED FROM PURIFIC ATION SYS TO 50C
C CC2 021173* 121278 G PM A19 2 NT 21 AND 22 CHAR GING PUMP 5 H AD EI PRI PACKING LEARS P ACRING5 RE ACHED E DL SIMULTANEOUSLY
C FC1 000613 112073 J PM UO4 R 2 UT COMPONEN T COOLING W ATER IMPELLER CRACKING CAST 1 ROM IMPELLER 5 CHANGED To tRDNZE

C FCI 012513 040375 G PM 809 5 1 TT CHARGING PUMP CH-1C FAILD TO START Ott TT TIMING REL AY CONTACTS
C FCI 032766 092680 G PM D19 5 1 M T 'A' CHARGING PUMP BECAME IMOPERAILE PACRING COOLING WATER PUMP FAILED

C M12 014602 050276 G PM C19 1 TT "A"CH ARGING PUMP NO FLOW ON AUTOM ATIC ST ART GR155 P ACKING LE AK5

C$ C MI2 017374 121276 G PM 000 1 MU "C" CH ARGING PMP T AGGD OUT DUE TO E ACESSIVE 10!$E U9(NOWN

C 912 025576 031479 R PM C11 0 1 ND LPSI PUMP LOST SUCTION DURING $1D COOLING PU9P SECAME AIRSOUND

C MI2 030796 031090 G PM A19 1 T CHARGING PUMP PL ACED OUT OF SERVICE PACKING F AILEDeNATURAL END OF LIFE

C MY1 021039 030278 G PM 002 1 TT 1 A CH ARGING PMP ST AR TD FOR VISR ATM TEST--HI TE9P. LOCKN PIM NOT 115TLLO TO SEARING
C' PAL 000202 072773 J PM 015 1 UD COMPNT C00 LNG PMP P52C COUPLING F AILED TEETH ON HUS STRIPPED

C Pat 014719 042176 G PM 809 1 TT CHARGING PUMP PSS-A WOULD NOT START PROPERLY PLJGGED OIL FILTER

C PA1 015311 072076 J PM D20 1 NU CCW PMP PS2-C IMOORD BRNG F Att? SH AFT ME T ALLI!ED EITHER HOT END ALIGMNT OR SRNG 5LIPPAGE

C Pat 021117 041778 G PM 813 5 1 ND CHARGING PUMP P-SSSWOULDNOTST5kT F A1L TY CONTROL COIL IN CIRCUIT ORE ARER
~

C PA1 022911 103178 G PM A19 1 M T CHR PUMP P-SSC T AREN OUT OF SERVICE LE ARING SE AL5

C SL1 0173344 022077 C PM 000 R 1 NU 8 CHG PMP SEAL LUBE WTR PMP F AILED DURING RFI 173 413EL SD11eTTPE 102,5T7LE CIDOW

C SL1017394R 022077 G PM D00 R 1 NU A CHG PMP SE AL LUSE WTR PMP FAILED DURING Rtt SFU 410EL SD11 TYPE 102 PART8TO 15157

C SL1 017 39 3 022677 G PM COO R 1 NJ DURING POWER _0P5e4 CHRGNG,PMP SE AL _LU9E WTR F AILEG FatLD TO DELIVER SUFFICIENT FLOW
_,

_

C SL1 021659 090278 G PM A16 R 1 M T CHR PUMP 14 FOUND TO HAVE SM ALL CR ACK IN OLOCR CAJ5E OF CP ACK 15 UNKNOWN

C SL1 022649 100278 G PM R13 5 1 NO 18 CH ARGING PUMP FAILED TO START ELEC INTER READ 0 $UCTION PRE 55URE

C SL1 025595 031679 G PM A16 R 1 N I 1C CHARGING PUMP DEVELOPED CR ACKED PUMP C ASING SUCTION CAVITATION & v!BRATION

C SL1 0325874 082P90 G PM A00 R 1 MU SEAL WATER LEAK DEVELOPED IN 18 CMI PUMP CAJ5E NOT STATED

PASE 1
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ALL F AULT5 IN ALTESMATING PURP58 CCWe R Hee PWR CWC AND SOR ACIO TRe 9WR 90 TOR-D4 HPCI

A

5
P Y C 1 C
L $C M A T F "L

V & v0 0UY aN A

E N CONTROL EVENT E M D5P IU 5
N T N'11 RE R DATE MP EEELM Y5 M00F DESCRIPTION CAUSE DESCRIPTION

._

C 5t1032587C 082890 C PM 800 5 1 M T la CHR PUMP STARTED THEN APPARENTLY STOPPE0 FatLEO SEAL WATER PUMP

RUPTU.RE.D. SEAL WAS DISCOWERED ON 1.A.R N R PU9P
SE AL SOUN3 DN PUPP SHAFT C AUSING F AILU BEW 9W1 015214 070876 R PM A19 1 M T A

. _ __

W 8V1 0167514 121576 C PM A14 R 1 NT IC CH ARGNG PMP LE AKING AT SPEEDINC. GE AR C ASING TU9E FAILURE DF L.O. CDOLER

W 4V1 0167518 121576 G PM A14 R 1 NT 1B CHARGNG PMP LE ARING AT GE AR CA5tNG TJ8E F AILURE OF L.D. COOLER
PU9P SH AFT CR ACKED AT S AL ANCE ORUM NUT18 'CH ARGING PUMP, TRIPPED 04 PMASE OVERCURRENTW AVI 018 349 070577 C PM D15 1 NU

W BW1 0213564 041678 G PM 009 5 1 NT 18 CH ARGN#51 PUMP HI 9E ARING TEMP AL ARM PL'JGGED Ott PUMP f.90LE R5-W ATER SIDE

W SW1 0213569 041678 G PM 009 5 1 NT 1C CH ARGE#5I PMP HI BE ARING, TEMP AL ARM PLGG5 C11L RTWFR WATER STR AlmgR5 TOIN ALLOWING DE ERI
,

W 9W1 021646 042174 G PM D01 5 1 NO IC CHG PURP Ta t P P E.D.e.NO.S A C E-UP W.A.S..Ava t tatL E
0*ER ATOR M ADE IMPROPER ELEC LINE-UP

-

- --- .. __

W 9W1 02231$* 090479 R PM C11 V 2 N D A AND B RHR PUMPS WERE RUNNING WITH 40 OI5C4 FLOW PU1P5 SEC AME AIR S0048 WITH RCS OR AINE C
FAJLif ROTATING ELERENT-4 W BW1 029145 010379 G PM C14 1 NT 1C CH ARG.ING PUMP M40 LOW OISCH AGE PRES 5URE. _yo

l W 8W1 026481 070379 R *M D13 5 1 MD RHR PUMP W A5 TRIPPED FROM CONT ISOLATION PHASE 8 P9eER SUPPLf SWITCHING CAUSE VOLT SPIRE
-

{ W 9W1 026841 GR1679 G PM D02 C 1 T0 IC CH ARGING PUMP SECAME IMOPERAgLE FAILE0 DE ARING OUE TO A COOLING VLV SHLI

W RW1 030552 013140 i PM 013 5 1 NT BOR I C A.c.t.D T.R.A.N.S.F.E.R PUMP TRIPPED .ON..OVERLOAO
POSSISLE F AULTT BLENDER CONTROL 5eCH-P-29

-

I W SW1 030871* 040880 R PM C06 V 2 ND RHR PUMP 5 BECAME AIR BOUND WHILE INCRE ASING FLOW PR1CEDURE RE W15E D TO WENT PUgr5
r

! W 9WI 013880* 041180 R PM C11 V 2 ND 'A' AND 'B ' RH4 PUMP 5 CDULO NOT SEVELOP FLOW P'J9P5 O EC APE AIR BOUND

pet 3DMNEL TESTED SER INCORRECTLY
W 9W1 031790 062950 I PM 003 5 1 70 80RIC ACIO TRA.N.SFER .PU _RP TRIPPED . .. . __

W #W1 032789 091780 C PM 002 U 1 T0 IC HIGH HE AD CHARGING PUMP SEARING TEMP INCREASE 9 CMECE V ALWE5 INST AL SACuW ARDS IN COOL P20
W RV1 012953 C93080 t PM A19 1 M i 24 80RIC Acto PUMP OEVELOPEa LEAR (CH-P-249 totM MECHANICAL SEALeCRACK FDUNO ON SH AF T

W OC1 013078 070375 I PM C09 1 iT Sim ACID IFER PMP 82 FLOW 17.3 GPM. SPEC 15 to SP1 BORIC ACIO CRYST ALS IN VLV5 G PIPES
W OC1 013076 072075 i PM C19 R 1 NO el SOR ACID IFER PMP COULD NOT MEE1 DE5tGM 5t3W 9ECNAMICAL SE AL F AILED

W DC1 013443 082475 i PM A19 R 1 N0 02 804 ACID IFER PMP TAREN OUT OF 5ERW. EISW LES J04N CR AME MECHANIC AL SE AL FalLEO

W DC1 013410 092775 i PM A19 R 1 MD 02 804 Atto IFER PMP Ta(EN OUT OF SE RWe ER5W LMS J34N CR ANE MECHANIC AL SE AL F AILEO

.. T at E N O.U.T.O.F._SE .R W E I5 W L 4 G
J14N CR AME MECH ANIC AL SE AL F AILED9 DC1 313540 101775 I PM 419 R 1 ND et gGR AC.ID IFER P MP -. .

W nC1 011541 102075 I PM A16 1 NO 81 804 ACTO IFER PMP TAEEN OUT OF SERWe C54G SEPS 0444GE TO G ASRET SE ALING SURF D4 C A5IN G

W DCI 017650 040777 G PM D15 R 1 ND IW CENT CHS PURP AMMTR PEGGEDe PUMP DEEMERGt2FO 441REN SHAF T.CLE AM SRE UNOR 11TH SIG I PP

*ASE 4

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. . .. . _ _ . . .

.. . . . . . . . . . . . _ _ _ _ _ _ _ _ _ _ _ _
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ALL F AULT S IN ALTERN ATING PUMP $ t CCWe RHR, _PWR CVC AND SOR AC11 TRs sep MOTOR-DR HPCI
_

&

$ k
P Y C IC
L C M A TF VL

y A 0 g V A N IA
t 4 CONTROL EVENT . P IUT$*

N T NUM BE R DATE ** I q. ELM Y$ MODE DESCRIPTION CAU$E DESCRIPTION

W DC1 017670 041877 C ?+ '# $ 1 NO "W" C H A.R G.N..P M.P.H.I.G.HE.R..TH_ AN NO RM AL C A.$ l N G TEMPERAft RAC $iUCR !"N RECIRC LINE DURIN ROTOR R EPL. . . . __

W DC1 017769 051777 G '* 019 > 1 ND E AST CENT CHG PMP,8RK, BET 3RD (_4TH STG IMPELLER $ 8tEAN APPE ARE D TO SE A F ATIGUE F AILURE
W DC1 020067 122277 4 ~ *7 * f TD WE $i COMP COOL WIR PMP FAILD TO START IMANUAll WIRE 8ROKEN AT TERMINAL BLOCulHOT $/D PAN
W DC1 020310 011678 i F5 La4 4 TT 82 80R ACID XFER PMP DISCH PRES $ LOWER THAN RE00 LEAKING MECH $HFT $L. ATTRIS TO NOR WE st
W DCI 031811 070380 G PM 03) a i ND TRAIN 8 CENTRIFUGAL CHR PUMP F AILED WNILE 0*ER. 194FT BROKE

EXCES$IVE SEAL LEAKAGE ON 1A_ CENT CHARGINGW H41 014163 012476 G PM A19 1 NT PUMP OUT80 $EAL HAD "0" RING F AILURE

W HNI 015097 061776 R PM 006 U 1 ND RtX SHUTDOWN E REFUELING LOST PWR TO RHR PMP--2 MIN OVERLOADED 480V SUS PROCEDURES DEFICIEWT
W H41 016041 100176 I PM D21 1 NT 14 B AT DEVELOPED LE AM IN C ANNED ROTOR DUE TO RR1GS WIPED BRNGS ALLWD ROTOR TO DROP C WEAR
W HN1 017426 030477 I PM 009 1 N T 14 8 AT OVERH54fD E Sell 56 6U5 50 85 A5ING F AILURE F0tEIGN MATERIAL ENTERED MOTOR BEARING

~

OS W HN! 017569 040477 G PM C20 1 Ni "A" CHGNG PUMP kDkC ATibk POINTEb kb F AULif OPS DIS A$$Y REVE ALED CRK$ UNDER PRESS PED $L V
~

W HN1 Of7681 042677 G PM ADS 1 M D 1 A CHG PMP DEVELOPED $M ALL WEEP Os $UCT MECN 1E AL '$ LIGHT PORO$ITY STWN $L $ PLY PSG L $L $UR
W HN1 01f688 042877 G PM D20 1 NT 1A CHARGING PMP A5!AL MI$ALIGNMNT Di'MTR TO PUMP EXCF$$ THRUST WIPED MOTOR 15ARING RAN 20M
W IP7 J13170* 077775 G PM A19 R 1 ND 2 CHG PhPS REMOVED 'FROM SERVICE
W IP2 013299* 092775 G PM A19 R 1 ND 2 CHG PMPS REMOVED FR3M,$ERVICE

~~~
EXCSV PLUNGER SEAL LEAKAGk

EECSV PLNGR SEAL LMG.- VAR $PP-98GPM
W IP2 013300* OR2975 G PM A19 R 1 NO 2 CHG PMPS REM 65ED'ii3M SkRVICE Et:$V PLNGR SEAL LKG - PSBLE DESIGN MOD

'

W IP2 013432 090475 I PM A19 R 1 N T SOR ACD XFER PUMP 8 21 REMOVED iib 5~5ERVICE-TYPE 1 RELLOW $ HAFT $EAL LNG - OWG F$P 10643-2
~

~

W IP2 013609 101475 I PM A19 R .t N T 80R ACD XFER PUMP 822 PEMbVED FROM 5iRVICE -TV'E 1 RELLOW SHAFT SE AL LNG - DWG F5P 10643-5
W IP2 0137394 180575 G PM A16 R 1 ft 0 H3. 23 CHG PUMP PEMOVED FPOM SERVICE LE AEING HE AD GA$KET - TYPE 01-300 QUNT PL1
W IP2 n137393 110575 G PM A19 R 1 NO un. 22 CHG PUMP REMOVED FRO 1 $ERVICE ErCSV PLNGR $E AL LKG - TYPE GX-300 QUN TPX
W IP2 013850 120375 G PM A16 R 1 NO NO. 21 CHG PUMP REMOVko FRU1 1ERVICE LKG HE AD GSKT - TYPE GX-3DO QUINTUPLE X
W IP2 014003A 121975 G PM Alb R 1 NO 'NO. 21 CHG REMOV50 FROM'$ERVICE PIN HDL E LE AK IN FLUID HEAD
W IP2 0140038 121875 G PM A16 R 1 ND NO. 23 CHG REMOVED FROM SERVICE LARGE LEAK IN FLUID HEAD

~

W I62 014449 031276 I PM A19 R 1 NT BOR ACD 5fER PUMP R5 MOVED FROM SERVICE MELLOW $E AL LKG - CR ACKED ROT SE AL SURTCE

W IP2 018 7878 050777 J PM 813 $ 1 i0 822 AUX CUMP COOL WIR PMP F AILD TO $5 ART DURIN St DIRTY CONT ACTS IPL ANT IN COLO $HUTDOWN
W IP2 017236 052677 G PM C15 1 NU 822 CHG PUMP DEVELOPED LOUD _N0!$E LOST DISCN PPS FL'JID DRIVE CPLNG FOUND dRD%EN

; PANE 5
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CCW,--- ..RHRe PdR CVC AND 80R ACED TR, 9WR MOTOR-DR HPCI i
.AL.L..F.AUL T S IN ALTE4N.ATING PUMPSt --

t. =-- ._

---

-

A !

fC
' $

P Y~ C
L 5C M A TF VL

V 4 70 00Y A N I &
E N CD11ROL EVENT E M 05P I U T 5

,
.N ..I . N U.18E R ..D.A f .E . .M.P. .E ..E .E .L.M. .Y .5 MODE DESCRIPT104 CAUSE OESCRIPTION

.. . - --

W IP2 019231 090977 I PM A19 R 1 Hi 822 80R ACIO_I_FER PUMP REMOVED FROM_5ERVICE TYPE le SELLOWS SHAFT SEAL WAS LE AKING
_

W IP2 021333 050278 J PM 800 1 iU NO. 22 AUX COMP COOLING PUMP FA!!ED TO START CA15E UNNNOWNe FOUNO ODING SI SYS TEST

W 192 022721 090078 I PM A19 R 1 MT NO. 22 BOR IC AC.I.D..TR.A.N.S.PU..MP DECL ARE D IMOPER A8LEFAILED MECHANIC AL SE AL
. . .

W IP2 023580 121478 G PM A16 R 1 M T C H . P UM.P.8 2 2.H..A.D..L E AK A G C A' '~U,.N.D..S.T UF F 801 G45tET FD'JNO C R ACK IN FLUID HE AD AND CYL. WAL L
_

| W IP2 025227 020679 i PM 013 5 1 N T NO. 22 BORIC ACIC TRANSFER JMP BECAME IN0PERA9LE FatLEO CON TROL TR ANSFORMER
9

W IP3 019265 092577 G PM A16 R 1 NU 8 32 CHG PUMP OEVELOPE0 LE AR IN HEAD - TAREN OFF-L1 HafR-LINE CRACK IN HEAD - 98 GPMe O K- 3 C0+

l
i W IP3 017264 093077 G PM A19 R 1 NU # 3 3 C HG..P.U.M.P..T.AK E N OUT OF.SE R V IC E Et:5V SE AL LE AE AGE - TYPE OX-300 OUINT PLX
< ._ - - -- --- .

1 W IP3 019262 100177 G PM A19 R 1 NU 831 CHG PUMP TAKEN OUT OF $ERVICE EX:5V SE AL LE AK AGE - TYPE GX-300 00!NT PLE |

? W IP3 019283 100577 I PM A19 R 1 NU 832 80R ACIO XFER PUMP REMOVED FROM SERVICE LE ARING SE LLOWS SHF T SL - CR ANE eTYPE 1
' 03

4 .s W IP3 019282 100677 i PM A16 R 1 MU 832 80R ACIO XFER PUMP REMOVED FROM SERVICE LE AKING $UCT104 FL ANGE GA5KET - MOO 3196

W IP3 020122 123677 G PM A19 R 1 NU 833 CHG PUNP REMOVED FROM SERVICE Er:1V SEAL LE AKAGE - 98GPM TYPE 01-300
W IP1 021359 041678 G PM A19 R 1 NU 831 CHG PUMP REMOVE 0 FROM SERVICE FK:5V SEAL LE444GE - OX-300 OUINTUPLEI

; W IP3 022411 081578 R PM A19 1 NT NO. 32 RHR PU9P SEAL FOUNO LEANING SEAL SURFACES FOUND WORN

W IP3 022877 102778 G PM A14 R 1 NT LEARAGE_06 SERVED FROM NO. 31 CHARING PUMP LEAR WAS FOUNO IN PLUNGER

W IP3 025232 020579 G PM A19 R 1 NT 8 32 CHARGING PUMP 015 COVERED LE AtlNG FalLEO PLUNGER AND P ACRING
.

W IP3 026479 071579 I PM A19 R 1 NT 8 32 8 DR.I.C..AC.I.O..T.R ANS FE R PU.MP DEVEL.O.P.E0 L E AR 9E:MANICAL SE AL WAS REPAIRE0 .

3 . ._ _ I,

j W ME1 010644 091974 J PM 802 U 1 ND COMP COOL PMP 1A DIO NOT START PM ON 8116174 Ctf SKR NOT R ACREO IN FULLY
.

TkIPPE0 ANO WOULD,NOT RESTARTI ort DVLOS TRIPPED, RESET - NO OTHR PR O BL M !W KF1 016686 122276 1 PM 000 1 NU SOR Atto PUMP 14

! W MF1 018882 091777 J PM 813 $ 1 MD COMP COOL PMP WOULO NOT START AFTER PM WDRE 801E TRIP ARM HITTING TRIP R00sRE ADJUSTED LLSE

| W KEl 011311 100277 G PM D18 4 1 NO FLOW FROM,0PER ATING CNG PMP WAS LOST DURING OPEeT1 RR3EEN SELT ON V ARI-DRIVE ' UNIT
j W KE1 019643 110777 C PM 018 R 1 ND FLOW FROM OPERAftNG CHG P9P_W45 LOST DURING 1PER 8814EN SELT ON V ARI.ORIVE UNIT

_

| W KE1020339 011574 J PM P13 $ 1 ND CC PUMP,F AILO,TO ST ART DURI4 FULL POWER OPE 44Tt31 FA1LTY STATIC TRIP DEVICE IN CNT BREAKER
1
: W KF1 020339 011879 J PM 800 1 .NU CC PUMP F AILD TO ST ART DUE TO OVE RCURRENT TRIP UNiER INVESTIGATION C AUSE NOT DETERMI NED *

! W KE1 022237 080978 G PM C13 5 1 M T CCP GPEhATEhiNLY AT HIGH SPEE6 ratLEO TRANSISTOR IN H ANO CONTROL STAT ION

W MF1 022540 091878 G PM A16 1 N T LEat DEVELOPED 0N CCP_SETWEEN,Ots. PIPE ANO 9ti:t CR ACK C AUSED Bf OPERATING STRES$
_ _

j PAGE 6

:
!
<

>
- _ _ _ . _ _ ._,



_ , , . . . . . _ .
.. .

. .. . . . . . . . .

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

- - - .

.L.L...F.AUL T S IN..AL.T E.R N A T ING PU M P S : CC We RHR. PWR CWC AND 80R ACIS TR. 8WR 10 TOR-DR HPCIA
. _. . .._- - =-

A
C I

5 T
P Y C 1C
L 5C M A TF VL

V 4 T 0 0UV 4 N IA
E N CD1 TROL EVENT E M D5P 1U T 5

MO CAUSE DESCRIPTION
_------ .DE DESCRIPTION =N ..I. NU.MBER .D..A T.E . .M.P. .E ..E .E .L.M .Y .5 =__ _-. .. . .

W KE1 030562 021180 G PM 013 5 1 N T CHARGING, PUMP STOPPED WHEW CONTROL SW PL ACED AUTO STICKING CONT ACT
_

W NAL 022033 071778 G PM DQ2 1 NO CHP PUMP 1C BECAME IN0PERA8LE IMPROPERLY ASSE M8LE D ST AL ASSEMBLY

W N A 1 0 25 716 040979 G PM U01 0 1 N ) 1AL18 005 FOR MAINTe 1C FEEGER BRKR NOT RActED 14 IM* ROPE R TAGOUT PROCEDURE

W N AL 027248 092879 G PM C00 1 TJ CHARGING _ PUMP 1-C_H-P-1 A DID NOT FUNC TION
C4J5E NOT STATED

CAPSCREW FatLURE IN WARIDRIVE UNITW PP1 018807 067877 G PM Dl3 1 NU CHARGENG_ PUMP FAILED __

W P'2 030733 031290 G PM R13 5 1 ND NO. 22 CHR PUMP MOTOR SKR KEPT TRIPPING BRE AKER FalLURE, BER REPLACED

W P02 0 31631 06158 0 G P M 813 5 1 ND N3. 23 CHR_ Pu1P _ ST AR TE D A1D 500N SHUTDOWN AIR LEAK 5 14 SPEED CONTROL UNIT

W Pil 016772* 030876 G PM D18 R 2 N T CHARGING _ PUMP 5 "B" AND "C" FAILED BR1EEN VARIDRIVE BELTS - V ARIBELT NO. 842

W *T1 016709 123076 G PM A19 1 NT C CHRGNG PMP 005 DUE TO PLUNGER LEAKAGE PACKMG WE AR AJAX IRON WORK 5 TYPE T-125

W Pil 027043 091279 G PM C16 R 1 U3 THE 1-P28,C,HR PUMP,FOUND TO HAVE CRAfEED CYL 9L3CR PRES $URE SPIKING FOLLOWING H2 SEP AR ATICNh3
W PT2 017249A 022176 G PM A19 R 1 N I 2P2C CHARGING PURP TAKEN OUT OF SERVICE REPAIR PLUNGER LEAKAGE

W PT2 0172484 022176 G PM 018 R 1 ND 2P28 CHARGING PUMP FAILED BR1EEN VARIDRIVE BELT - WARIBELT NO. 8 42

W PT2 016154A 092076 G PM A19 R 1 N T "P. " CHARG[4G PUMP TAKEN OUT OF SERVICE REPAIR MINOR PLUNGER LEAKAGE

W PT2 016154R 092076 G PM D18 R 1 ND "Se CHARGING PUMP,F AILED 8R1EEN V AR IORIVE 8ELT - W ARIBEL T NO. 8 42
,,,

W Pf2 0204614 022177 C PM A19 R 1 N T 2P2C CHARGING PUMP TAKEN DUT OF SERVICE RE* AIR PLUNGER LEAK AGE

W PT2 0204618 022177 G PM Die R 1 ND 2P28 CHARGING PUMP FAILED 8R1EEN V ARIDR !vE BELT - W ARIBEL T NO. 8 42

W Pit 0207130 040677 G PM C04 R 1 UT CHR PUMP "C" DISCOVERED TO HAVE CYC BLOCK Ct ACK PULS ATIONS C AUSED CR ACKING

W Pf2 017722 042077 G PM C00 1 NU CHRGNG PMP UNASLE TO DELIVR SUFFCNT FLOW N1T TET DETERMINED INVESTIGATIONS CON T

W Pf2 017839 051677 G PM 821 1 NO 2P28 CHRGNG PMP 005 DUE FOR INSPECTION OF N115Y 84 8R1C FOUND SERVICE A8tE

W PT2 0207134 022878 G PM C04 R 1 MT CHR PUMP "8" DICCOVERED TO HAVE A CYL 8t0CK CRACK 115fLLTN OF PULS ATION D AMPNERS PL ANNED

W Pf2 020713C 030179 G PM C04 8 1 M T CHR PUMP C" DISCOVERED TO HAVE A CTL BLDCK CRACK TN5fLLTN OF PULSATION DAMPNERS PLANNED

CHRGING,PMP 005 TO REPLACE 8ELT 4R3 MEN VAR 1DRIW5 8ELTW PT2 020974 031378 G PM D18 R 1 N T A
W RG1 013996 011276 J PM 015 1 N T "8" COMPONENT COOLING W ATE R PUMP WAS NOISY D AM AGED COUPLING - LOOSE 80LT5e M00 DB2 226

W RG1 018225 061977 G PM 018 R 1 N T "C" CHARGING PUMP WAR 1 DRIVE FOUND SMOKING BELTS REPL ACED - WARIDRIVE PART 84-2

W RG1 025064 010479 G PM A16 1 N I 'A' CHARGING PUMP FOUND LE AKING 8L3CK REPLACEO.HIGH HOOP STRESSES
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__

MO= . TOR-OR HPCIAL L F AULTS IN..AL.T.E RN.A.T ING PUMP $ e CCWe RHR, PWR CVC AND BOR ACI.D TR.-- =- _ 4WR
_=---_- ---

___

- - . .. ____=__ _
_ - _ _ _ _ -- - -

A
C

h C CP
L C M A iF L

V & O O Y A N A

E N C011ROL EVENT M D P IU $ CAU$E DESCRIPTIONN i NUMBER DATE M P E ELM Y $ MODE DESCRIPitDN
_ ___

W RG1 025065 010479 G PM CIS R 1 N i ' B' Ca* 4 GING P UMP $ PEED CONTROL NOT OPER AT11G PROS VARf DRIVE DEL T $ LIPPING AT LOW $PEEDS
W Rn2 000609 120473 I PM 004 R 1 UT BORIC ACID XFER PMP 8 $H AFT BROKE AT IMPELLER GE1FRIC DE$tGN PROBLEM - TYPE GE-20K

W an2 000819 032074 I PM D04 R 1 NO 80RIC ACIO XFER PMP 8 OKR TRPD ON THERMAL OVLO PU1P HAD BROKEN $HAF T - DE SIGN PRO 9LEM

W N02 010112 032074 i PM 000 R 1 NU 80RIC ACID XFER PMP 8 FOUND TRIPPED ON ROUTIME 11$ CAUSE UNMMOWN

W R02 010011 040674 I PM D04 R 1 ND 80RIC ACIO XFER PUMP A FAILED DURING_ NORMAL OPER $44FT ORDEE IN VICINITY OF IMPELLER

W 402 010476 0P0874 I PM 004 R 1 N3 BORIC ACID _XFER PUMP 8 FAILED DURING,1005 PWt O'S PU1P $4 AFT BROKEN - DESIGN PROBLEM
,

W #02 010519 081574 I PM D04 R 1 i0 80RIC ACf D XFE R PUMP 8 F AILED DURING PERIODIC TE$f PU9P SH AFT F AILED - DE$1GN PR00LEM
8 F AILED buRING,1004 Put OPS PU1P $ HAFT 1 ROME Al JUNCTURE WITH ROTO RW R02 010803 09P674 I PM 004 R 1 ND BORIC ACIO XFEp PUMP

00 W R02 011088 170474 I PM D21 R 1 UD BORIC ACID XFER PUMP 8 F AILE0 At PUMP-R0f 0R E40 MAf SE CAUSED SY BEARING WEAR
w

W R02 0120?9 011475 I PM 004 R 1 NO 80RIC ACIh XFER PMP A FAILE0 DURING 100t PWR OPS PU1P SH AFT FAILED - DESIGN ERROR

W #02 012300 012675 J PM 013 $ 1 ND OVERCURRENT TRIP bF "C " CO MP. COOLN WTR At 100% PW FAILO STATUS LITEITRIED $EVERAL STARTS
W R02 012739 052175 I PM 004 R 1 NO BORIC ACID XFER PMP 8 STOPPED SHORTLY AFTER ST ART PU1P MOTOR $ HAFT BROKEN - DESIGN PR04L EM
W R02 012975 062575 I PM 004 R 1 ND BORIC ACID XFER PMP A FAILEO OURING NORMAL OP3 PU4P $H AFT F AILED Ai KETWAY - DESIGN P RO8

W R02 014820 010276 I PM 021 R 1 NT S AT "B" F AILO DAMAGE D ROTOR---$ER IES _Ge MOOL SE-20( F AILD RE AR GR APHIIE SE ARING
_

_TRIPPD.AT 1005 PWR . . HEATER TRIP $ SET AT 250 DEG FW #02 014830 041276 I PM 002 i 1 ND " 8 " 8 A T..P.U M.P -
-

.

W R02 016206 101876 I PM 018 R 1 N7 BAT "8" FAILD HI TEMP CUTOUT TRIPPD PUMP DEFECTIVE $f 4 TOR AND SEARINGS WORM

W R02 016259 102976 I PM D02 T 1 ND BATP 8 TRIPPE0 ON HI PUMP _ MOTOR TEMP CUTOUT HE AT TR ACING CIRCUIT TEMP SET 100 MIGH

W R02 017098 012477 I PM 009 1 ND BATP 8 .T.R.I.P.P.E.0.ON HI MOTOR T EMP CU TOUT
RECIRC LINE PLUGGED WITH $0 LID BORIC AC10

_

----- -

_

W R02 017039 013177 I PM 002 $ 1 ND 84fP 8 TRIPPED ON HI MOTOR TEMP CUTOUT TE18 CUiOUT SET TOO LOW FOR NORMAL OPS
_

W #02 018138* 060777 G PM C11 V 2 ND 8 E C CHGNG PUMP 5_ RUNNING - PSIR LVL STILL FALLING PU1P AIR SOUND - TYPE T1-150
W R12 011345 062277 G PM C11 V 1 ND "C" CHGNG PMP WOULD NOT C0NTROL PSIR , LEVEL PJ9P WAS AIR SOUND - TYPE TX-150

__ *

W P12 025816 040279 I PM 015 1 N i BORIC ACID TRANSFER PUMP _REPT TRIPPINGePUMP 'Rs 940EEN $HAFiePUMP REPLACEO

W $ 41 0177008 050677 G PM U01 U 1 R D 80TH $1 PUMP 3 AND_1, CENTRIFUGAL _CHG,PMP TAGSEO QUT PERSONNEL ERROR - NOT FOLLOWING PROCEDLRE

W Sal 023232A 112778 G PM 813 T 1 N i N1 11 CHR PUMP F AILED _TO ST ART DURING $I SUS F AILURE OUE TO OUTPUT TRANSF F AILE C

W $At 0291191 042479 R PM 006 V 1 ND OPERATING RHR PUMP _ TRIPPED 6FF OF LINE I140E00 ATE WORKING PROCEDURES
,
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ALL F AULT5 IN Alif tN ATING PUMP 58 CCW. RHR, PWR CVC AND BOR Act0 TRe SWR 10 TOR-OR HPCI

A

5
P Y C 1 C

L 5C M A TF t' L
V A T0 0UYAN 4
E N CONTROL EVFMT E M 0 $P IO 5 CAUSE DESCRIPTION
N I NUMSER DATE MP EE ELM Y 5 MODE DESCRIPTION - _ . . _ .

__- - _ _ _ - __ -

W 541 0281199 050879 R PM 006 V 1 NO OPERATING RHR PUMP TRIPPE0 0FF OF LINE
1140E00 ATE WORKING PROCEDURE S

W ~541 026013 060179 J PM C05 R 1 R T 013 COM 4ENT_ COOLING WATER PUMP OP DIGR ADI1G
813 COMPDNENT COLLING WATER PUMP OP OE GR A

W 541 029119C 063090 R PM C04 U 1 NO PHR PUMP LOST SUCTION
L0d LEVEL LIMIT WAS 700 LOW FOR RX WA LE
pqe SEIZD DUE TO ACCUMLIN OF 00RIC CRYSTL

NOR TH BOR IC .T.R.AN..F R..P.M.P E G-9 A l F AIL O 10 S T AR TW 501 019000 042677 i PM 809 1 NT
_-

- . =

W $31 030728 031890 G PM 021 1 NT HIGH TEMP IMO ON SOUTH C HR.P.UM..P.'.S.TH.RUS T SE ARINS
L115E COUPLING C AUSED BE ARING TO BE WIFE 0

=- _- . ..

W 5U1 002022 111072 G PM 419 1 UU ERCES5WE SEAL LE AM AGE ON " A* CHARGING PUMP SEAL DAMAGED

W 501 000916 012374 R PM 018 1 NT MOTOR ON RHR PUMP 1-RH-P-14 SURST IN TG F L AME S INSUFFICIENT LUORIC ATION TO LWR R A0 SR 6G

W Sul 010 37 3 051274 I PM D18 1 NT BORIC ACIO TRANSFER PUMP M3 TOR FAILED GR? ASE DN STAT WMOG5 CAUSED INSUL FAIL LRE

CHRG WIR P9P M.CC..h...24.H.A0... TRIPPED ON THERMAL OfL0 MTR
BRNGS ABR ADED

Co W $U1 017137 020n77 J PM D21 1 UT
a __ _. - . -__. -=

I W $UI 022641 100978 J PM D21 1 NT CHR PUMP COMP C00 LNG WATER PUMP TRIPPED ON OL MOTOR SE ARING5 F AILED 00E TOO CORR 0510N

W SU1 030258 012390 3 PM D02 1 ND FLOW WA5 LOST FROM 'A' 00RIC ACID TRANSFER PW9P SHAFT SROKE OUE TO PREVIOUS ASSEMBLY

W $U2 013$93 101575 i PM D18 1 NT =0" 80RIC ACIO TR ANSFER PUMP MOTOR F AILE0 90RIC ACID IN STATOR WINOINGS

W SU2 017055 011877 I PM D15 1 NO BORIC Act0 TR AMSFER PUMP 1-CH-P-2D F AILE O MOTOR-TO-PUMP COUPLING WAS SWDREN

W 507 019742 181377 J PM R07 1 NT CHRG PMP COMP COOLING PMP 28 IN0PERaftVE N1R MAL WE AR. PUMP REBUILT

80R IC AC IO TR AN.S..P.M.P.1-C._H-P._2 .T.R.I.P_O .04 T HE R1L OWRL DUT SO ARD BRNG F AILINGW $U2 020813 030178 I PM D21 1 NT
_

. .

W TR1014067 A 012576 J PM 813 T 2 T0 COMP COOLING WIR PMP5 DIO NOT START AUTOMATICALLY SE3 CDMT R ATED AT 700 NI AMP ACITY
W TR1 0140679 012576 G PM 813 T 1 TD 8 TRAIN CHARGING PunPts?l 010 NOT START

SEC CONT 4ATED AT TOO HI AMPACITY

W 781 03 4566 031276 R PM Dl3 5 1 T0 OPER ATI,NG RHR PUM LOST POWER Ctf SWITCHER SUPP E5F Sus INA0W OPENED

W Tel OI9169C 052877 R PM 813 T 1 TD 8 RHR PUPP DIO NOT START - AUTOMATIC
SE30 ENTER CONT AC TS OPER WIIM TOO LOW C PNT

_
_

_

DETAILO ANALYST 5 UNDERWAYW TR1 018452 070177 G PM 014 1 MU SOUTH CENTRFGL CHRG PMP ROTOR FAILD,,
FR ACT C AUSE UNKNOWN-REPLACED ALL SEDNC AS

8 COMP C.O.O.L.I.NG. W.I.R..PU.MP F AILEO 10 .S.T. ART - AJTnW T81 OIR905 072977 J PM 800 T 1 TU . . _ - _ .
-

EMER LO AD SEONCR REL AY CONT MALFUNCTIONED
3 4 C OM P.C.O.O.L.I.N.G.W A TE R .P.U.M.P..F.A.I.L.E.D..T.O.S T A R T - A UT OW TUI 000345 0 319 73 J PM 813 5 1 T0

W TU3 014890 021976 C PM A16 R 1 NU WATER LEARING FROM 3 A CHARGNG PMP DURNG NORM AL OPS CR ACK IN C ASING BETWEEN W ALWCHMSRf 5TUF k 8
. __ .

W TU3 016258 101576 G PM 821 1 MT "38' CHRG PMP 005 DUE TO D AM AGE TO CONNE CitN3 ROO INSUFCNT LU0 RICIN TO CONN ROO SEARING 5

W TU3 021010 031578 G PM C11 R 1 MT "3A* CHRG PMP HAD CR ACND PMP C A5ING Nf CYCLIC STRESSES
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_
_ _ __ . _ . - _ ,

AL L F AUll .)..I N_ ....L.T E R N AT ING PUMP S :
CCW, RHRe PWR CVC AND 80R ACID TRe SWR 10 TOR-DR HPLIA

...,= -= =_ --

A

$
P Y C C
L 3C M A TF VL

V A T0 0 Y A N IA
E N C ON T R OL FVENT E M D PIU T s
.N ..T. NU18fR .DATE .M .P. F

E L ..M -- - . MODE DESCRIPTION CAUSE DESCRIPTION
_

- . .
Y$

W TU3 026562 070179 G PM A19 1 N T 38 CH ARGING PUMP REMOVED FROM SERVICE F4tLED PRIM ARY AND SECONDARY PACKING

W TU4 018127 041577 I PM 809 R 1 N T UNI T S 3..A.ND.4..O.P.E.R T NG ONL,Y 2 BOR IC A C T R ANFt OptRL T4tUST IMS ALNCE DUE TO CRYST AL SLOCKAG E.. - - - -

W TU4 025305 012579 I PM D02 T 1 NT 4A BORI.C.. ACID TRANSFER PUMP TR I.P.P.E.D..ON OVE RLO AD 111ULATIO1 NOT REINST ALLEDe SOLIDIFIC AT ION
__ =__

W TV4 027106 08I579 G PM A19 1 NT 4 A CHAPGING PUMP REMOVED FROM SERVICE TEAL FAILED

TRIPPED _fN OVERL140W TV4 027242 087979 I PM 011 T 1 N T 4A 80RIC ACID, TRANSFER PUMP 11LIDIFCATION OF SDR04 IN RECIRC LIhi

W TU4 027241 093079 I PM R13 5 1 N T 48 BORIC ACID TPANSFER, PUMP FAILED TO START M ALFUNC TION OF L INE ST ARTE De DIRTY CONT 6C T
_

W TU4 027239 001179 G PM A19 R 1 NT 4C CH ARGING PUMP REMOVED F ROM SERVICE FAILED SEAL

W ZIl 003317 091073 G PM 813 $ 1 NT THE 18 CHARGING PUMP W AS INOPER AOLE-DID NOT ST ART FEEDER BRKR BRU$HHOLDER MI SSING-VIBR AT ION

00 G BFI 010171* 051374 P PM 002 0 2 iD RHR PMPS TRIPPD DUE TO ISOL ATION VAL _VES CLO$t4G F AJLTV REL AYS FOR FCV74-47 AND FCV74-7 7
'" G RR1 016856 010577 R PM 800 1 T0 1A RHR F&lLD,T0 ST ART--M ANUAL ST ART F AILD ALSO N3 CAUSE DETERMINED

_

G BR1 019167A 060177 R PM 813 5 1 TD 1A RHR DID NOT START ON AUTO-$lGNAL STICKY CONTACTOR ON CONTROL $ WITCH

G 891 0191678 061977 R PM D01 5 1 iD 2A RHR TRIPPD DUE TO 6PERATOR HITTIOG $WITC9 ACCIDENTAL BUMPING OF CONTROL ROOM $ 4I 1CH
_

G 902 025639* 040479 R PM 813 U 2 TT .RHR P U M.P S..t.1..A ND 20 WOULD NOT STAR.T..FROM RTG9 P03R COMPECTIONS ON FU$E$ L FU$E 807
. _. ---

G C 01 011261 121374 J PM 018 R 1 NT 18 CCW PMP MOT 3R..E.X.P.E.R.IE NC D INSUL ATI ON FAULT-STATt STATOR WINDNGS MIN. CLEARANCE 8 TEND TJ $AG=__ = - =- .--__- ==

G Col 013063 070275 J PM D18 R 1 NT 1 A CCW .IN.S U.L.A.T.I.ON.S R E A K. -_
8 EARINGS F4tLED SER.NO.P4296075e75HP.,480VAC

IN STATOR C0lt. FINS HIf WINDINGS ISAGGING)
. .

G Col 015 715 OP1676 J PM D21 R 1 N7 REC PUMP "A" MOTOR _ MAKING NOISE
-

G C01 017068 011077 J PM 421 R 1 N T REC PUM, MOTOR _" A" NOIS Y_8E ARINGS RUNNING RO'JG1 SF A'INGS REPL ACED

6 Dat 012797 042375 R PM S13 5 1 iD RHR PMP 2218 F AILD TO ST ART LO3tC REL AY E11-K708 DIO NOT TRIP AS R EO.

PUMffi5AC002C TRIPPED DURING FUNCTIONAL TEST PU1P WAS WIRED INCORRECTLYG E11 0147M2 040976 R PM D02 3 1 N D RHR

G EN1 026419 072579 D PM A19 1 N T IC RHR PUMP,HAD ENCESSIVE LEAK _
,

MECHANICAL SE AL F AILURE
_

_

G FN2 030834 041580 R PM 813 1 1 iU 'D'
RHR. PUMP F AILED TO S T A R T ON..LO..C.A_$1GN AL W!tF MIS $1NG FROM TE RMIN AL NO.7 ON REL AY

__ . =--- _ __ . .

G FPI 011055 121274 R PM 818 S 1 iD RHR PMP 1CP-35 F AILD TD_STARTIREPLACED FAULTY 8tR 9Rt DC CHAPGIN MOTOR BURNED OUT
C Mit 001051 0 37173 H PM D21 1 NU COND 800S.TR.".A."..PU.M.P.1N80A RD B RNG F A ILE D C4JSE NOT INDIC ATED

.. . .- -

G Mil 010159 A 051774 H PM 019 R 1 NU FWCI COND 800$ft "A" PUMP SEAL FAILED. SYS 110PER9 IN3-R AND TYPE 105H RECURING BRNG FAILR

G Mll 0101599 051774 H PM 821 R 1 N3 FWCI COND,800STR "B" PUMP BRNG_FAILEDe $Y$ 110Pl1B SR1G F AILURE 01 ING-RAND TYPE 10$H

PAGE 10



- _

ACIO TRe 9WR 10 TOR-0R HPCI
.AL.L F AUL T S IN AL TE 4 N A.T.I N.G.PU M.P.S .:..CC W.RHRe PWR CVC AND 80R__--

_ -- . .-- _

A

5
P Y C 1C
L 5C M A TF VL

V A T0 0VY A N I A
E N C01 TROL EVENT E M 0 5P 1U T 5

. - ..M .Y .$ MODE DESCRIPitDN__ CAUSE DESCRIPTIONEL
-----. P. .E.EDATE M- --- .UM8.E.R.N T N. _

G NM1 012284 021275 H PM 813 T 1 NO 12 FEEDWATER PUMP FAILED TO START IHPCI COM80NENTI LNRGE BET BOURDON TURE AND SWITCH DISC (MN

G NMI 013416 091375 H PM 813 T 1 N T 12 FEEDWATER,P UMP FAILEO TO START IHPCI COM83NENTS GIL PMP MTR BRKR HAD LOOSE FUSE HOLDE R
G NM1 014245 021576 H PM D13 T 1 UD LOSS OF 812 FEEDWATER PUMP IHPCI COMPONENil L1(GE BET BOURDON TUBE AND SWITCH OISC CNN

G NM1 015624 080976 H PM 813 T 1 ND 11 FEEDWATER_P_ UMP F AILED TO START IHPCI COM83NENT S AG AST AT F AILED TO FUNCT10N PROPERLY
G NMI 017284 102576 H PM A19 1 NT 812 FEED PMP TAKEN OUT OF SERVICE LE ARY SE AL STENR LE AR$ IN SE AL STR AINR AND GEAR BOX

_

G NM1 017431 040477 R PM 006 0 1 NU WNILE LOWRNG R/X H2O (EVEL FOR MAINTNCE ON VESSEL $NJTDWM C00 LNG PMP TRPPD DUE TO LOW $UCT

AFTEf LOSS OPLOSTPOEk~Tb11_FEEDWATERhk G N91 020253 012078 H PM B13 T 1 NO PWR RESFRVE PWR sRRR FAILED TO CLOSEPUMP

| G NMI 032570 092280 H PM A07 1 NT 011 REACTOR _ FEEOPUMP H AD E XCESS SE AL _H2O LE AK AGE NOR M AL WE AR ' TO SE AL

G OC1 0138304 121275 H PM 003 5 1 iD FEE 0 WATER PUMP .TRIPP0 DURING LOAD TEST OF 84TTERY PERSONNEL ERROR FOLLOWING PROCEDURES

G OC1 0258254 050271 H PM 800 1 NU A FEED PUMP OID NOT OPERATE AFTER SCRAM C Aj$E NOT ST ATED

G OCl 0258259 050279 H PM 813 U 2 ND BEC FEED PUMP 5 DIO NOT OPERATE AFTER SCRAM SUS DE-ENERGIZED

G PR3 010672 091874 R PM D18 1 NU "S" RHR PUMP MOTOR EXPERIENCEO 5HORT TO GROJ10 RA100M INSULATION FAILURE

G P83 02T446 102279 R PM 018 1 NT 3 A RHR PUMP TRIPPED WHILE_PROVIDING 5/D COOLING MOTOR FAN EXPERIENCED FATIGUE FAILURE

G PIl 002247 100772 J PM 013 U 1 00 POWE R CTR OVERCURRENT TRIP - LD55 0F CCW PU9P LOANED PC SIMULTANEQUSLY v5 SEQUENTI AL LY

$ Pil 001043 041173 J PM D13 T 1 UD R8CCW PUMP, TRIPPED BY 480y MOTOR C DN T R OL LE R OVE' LOAD REL AYS NOT FUNCTIONING PROPER LY
, _

; G PIL 000044 091173 J PM D13 T 1 ND RSCCW PUMP 202-C TRIPPED SY OVLD REL AY IN MTR C01T TN!RMAL HTR IN CONT NOT HI ENOUGH AMPMAGE
~

! G P11 000971* 037074 J PM B13 5 2 iO "B" RBCCW PUMh5 DID NOT AUhb START PRE SS SW M ALFUNC TION-itCR0 SW OUT OF A CJ

G PIl U18410 032377 J PM 013 T 1 UD "E" RBCCW PUMP IN0PERA8LE - 8KR TRIPPE0 04 DVLO OVEaHE ATING OF BLOCR TYPE OWLD RELAY

PASE 11

_ _ _ _ _ _ _ _ . .



PWR Auxiliary Feedwater Pumps

|The auxiliary feedwater systems contain both turbine-driven pumps and |

motor-driven pumps. There is also a diesel-driven pump at Trojan. The

individual fault rates are estimated separately for the three kinds of

pumps. Therefore, estimates of A, r), and 8 must be given separately
for each of the three kinds of pumps. Common cause shocks, on the other

hand, are assumed to affect all three kinds of pumps with equal likeli-

hood. There are not enough data to show evidence contradicting this
assumption. Therefore estimates of p, A,, m, u, r , and r3 are

2
given once for the entire system.

Because turbine-driven pumps cannot operate during shutdown, the expo-

sure times used are critical hours. For the motor-driven pumps, seven of

the 35 LERs seem to report events that occurred during shutdown. There-
tore, the use of critical hours, rather than calendar hours, is somewhat

conservative.

Each set of rates takes two pages. Rates are estimated for:

1. Failure to start, based on all faults

2. Failure to start, based on failures only

3. Failure to operate after starting, based on all faults

4. Failure to operate after starting, based on failures only.

The individual fault rate, A, for turbine-driven pumps is shown

below. Each rate is shown as a triple (lower bound, mean, upper bound).
On the left are the estimated rates based on all the data. These numbers
are taken directly f rom the four sets of estimates printed by the computer,

printed on the following pages. On the right are the estimated rates based
on all the cata except that from Arkansas 2.

i
!
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Based on all data Excluding Arkansas 2

(3.5E-8,5.lE-5,2.2E-4) (6.2E-8, 4.2E-5, 1.7E-4)
(1.lE-7, 2.lE-5, 7.9E-5) (8.4E-8, 2.0E-5, 7.6E-4)
(4.3E-8,4.5E-5,1.9E-4) (4.6E-7,2.9E-5,1.0E-4)
(3.0E-9, 3.7E-5, 1.7E-4) (7.3E-8, 2.3E-5, 8.8E-5)

If it is felt that the data from Arkansas 2 should not be used, then A

for turbine-drive pumps should be reduced as shown, and r), should be
reduced correspondingly.

Le sure to read the Application section in the main body of this
report. The following computer printouts give the estimates and summaries
of the relevant data,

i

i

s
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i

|

IN0!VIOUAL NATE BASE 0 GM TUR81NE-ORlbEN PUMPS ONLT
. t 3.5E-08, 5.1E-05, 2 2E-041LAMBDA'

4

]

STsTE9 R ATE FOR
SllE SPECIF IC COMPONENT RETA FACTOR

M R1

1 I 6.4E-Oh. 5.9E-05, 2.3E-048

7 I 4.4E-06, 5. 6E -0 5 e 2 3E-048 t .010e .113e .5461'

3 ( 3.9E-06, 5 5E-05, 2.3E-041 I .009, .102e .5003

.......

OVERALL t 3.RE-04e 5.6E-05, 2 3E-04) E .009, .113e .5469

.

$ IN0!VIDUAL RATE RASE 0 ON DIESEL-0 RIVEN PUMP DNLYI

. I 1 7E-Os, 3.4E-04, 5.7E-04)LA9ADA
!

i

SYST(M RATE FOR
Silt S'ECIFIC COMPONENT BETA FACTOR

i N R1
i

1 1 1.7E-04, 3.5E-04e 5.8E-048

? ( 1.7E-04 3.5F-04. 5.7E-04) t .003. .008, .0198

3 t 1.7E-04e 3.5F-04, 5.7E-04) I .003. .007e .016)

.......

DVERALL i 1.7E-04 3 5E-04, 5.RE-08) ( .003, .008, .019)

4

. . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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PWP AutILIARY FEEDWATEP PUMPS

FAILURE TO START

FAILURFS ONLY. E XCLUDING COMM AND F AUL TS

RATES ARE PER CRTTICat HOUR
TRIPLE OF NU9%ERS $ HOWS (LOWER SOUND, P31NT E STIM ATE UPPER SOUNDI

LOJER AND UPPER 800N05 FORM 90 PERCENT INTERVAL

I .097. .414. .769)P =

LAMB 04 *t 7.1E-07, 2.3E-06. 4.6'E-06)

OMEGA = t 1.3E-09, 3.3E-07e 1 2E-069

SYSTEM SHOCK PsTE FOR SET OF K COMPONENIS
SIZE RATE

M MU R2 R3

1 ( 1.5E-06, 1.0E-05e 2 8E-051

y3 2 6 1.Or.06, 5.RE-06. 1.5E-053 t 1.1E-07e 9.7E-07e 2 4E-068
3 4 9.1E-07e 4.4E-06, 1 1E-058 I 7 5E-08, 8. 9E -0 7, 2.3E-06) ( 1.7E-08, 6.4E-07. 1.9E-0$l

.......

OVERALL t 9.1E-07, 5.8F-06. 2.8E-05) t 7.5E-08e 9.7E-07, 2 4E-065 t 1 7E-08e 6 4E-07e 1 9E-069

INDIW10UAL RATE RASED ON MOTOR-DRIVEN PJMPS ONLY
I 1.9E-06, 3.9E-06, 6.5E-06)LAMBDA .

SYSTEM RATE FOR
SIZF SPFCIFIC OMPONENT 8 ETA FACTOR

M R

1 t 3.7E-06. 6.5E-06, 1 0E-059

2 4 3.2E-06, 5.7F-06, 8.8F-06) ( .022. .148e .3731

3 6 3.0E-06, 5.5E-06, 8.5E-063 t .026. .136, .3181

.......

OVFPALL i 3.0E-06e 5. 7E-06, 1 0E-05) ( .022. .148, .3739

|

|
f
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PWR AUXILIARY FEEDWATER PUMPS

FAILURE TO OPERATEe GIVEN START

ALL FAULTS - BOTH F AILURES AND COMM AND FsAULTS

RATES ARE PER CRTTICAL HOUR

TRIPLE OF MUM 8 FPS SHOWS (lower BOUNO, POINT ESTIMATE UPPER BOUND)

LOWER AND UPPED 900NOS FORM 90 PERCENT INTERVAL

t .156. .371. .6001P =

LAMROA I 3.3E-07e 5.6E-06. 1 6E-05).
+

OMEGA I 1.3E-09e 3.3E-07e 1.2E-06).

SYSTEM $ HOCK R ATE FOR SET OF K COMPONENTSSIZE R ATE
M MU R2 R3

1 ( 8.9E-07, 1.8E-05, 5 7E-058

u3 2 4 5.6E-07, 1 1E-05. 3.3E-051 1 1.6E-07, 1. 6 E -0 6, 4.7E-06)w
3 I 4.6E-07e 8 5E -06. 2.6E-050 t 1.3E-07, 1.4E-06, 4 1E-06l I 4 1E-08e 8 1E-07. 2 4F.mse

...

OVERALL t 4 6E-07, 1.1E-05, 5.7E-058 I 1.3E-07, 1. 6E -0 6. 4.7E-06) t 4 1E-08e 8.1E-07e 2.4E-06)

{N0!VIOUAL RATF RASFO ON MOTOR-0 RIVEN PJMPS ONLY
| LA9ROA t 5.1E-06, 9.7E-06. 1.5F-05)=

i

SYSTFM RATE FOR
SIZE $PECIFIC COMPONENT RETA FACTOR

M R1
,

1 ( 7.68-06. 1.6F-05, 2.8E-05)

2 t 7 1E-06, 1.3E-05, 2.2E-05) I .015e .076. .270)

3 ( 6.9E-06, 1. 3E -0 5, 2.1E-05) t .016, .100. .2591

DVE R ALL t 6.9E-06, 1. 3E -0 5, 2.8E-053 I .015e .100. .270)



a, .
- ___

INDIVIDUAL RATE RASE 0 ON TUR81NE-DRIVEN PUMPS ONLY
t 4.3E-08, 4.5E-0$e 1 9E-04)LAM 8DA .

$YSTEM RATE FOR
SIZE $PECIFIC OMPONENT 8 ETA FACTOR

M R

1 1 2.3E-06, 5 1E-05, 2.0E-04)

2 i 1.8E-06. 4. 9E -0 5, 2 0E-041 ( .003, .062e .4539

3 ( 1.5E-06, 4.8F-05, 1.9E-04) { .003e .063, .485)

.......

OvFR4LL t 1 5E-06. 4. 9F -0 5, 2 0E-043 8 .003. .063, .4858
s

INDIVIOUAL RATE RASE 0 OM OIESEL-DRIVEN PUMP DNLY
t 7.6E-05, 2 0E-04, 3.8E-048LAM 8DA =

e
4

$Y$ TE M RATE FOR
$12E $PECIFIC COMPONENT SETA FACTOR

M R1

1 ( 8.1E-05, 2.!E-04. 3 9E-04)

2 6 7.9E-05, 2.1E -0 4, 3.9E-04I ( .001. .006, .0313

3 t 7.9E-05, 2.1E-04, 3 9E-048 i .001. .006. .0298

......

OVERALL t 7.9E-05, 2.1E-04, 3.9E-043 I .001. .006, .0315

|

I

|
|

_
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PWe AUXILIARY FFF0 WATER PUMPS
FAILURE TO OPERATE, GIVEN START

FAILURES ONLY. EXCLUDING COMMAND FAULTS

RATFS ARE PER CP!TICAL HOUR

TDIPLE OF Ntf 91E D S SHOWS (LOWER ROUNO. P3 INT ESTIMATE. UPPER 800NDI

LOWER ANO UPPER 40'JNDS FORM 90 PFRCENT INTERVAL

t .003. .199, .597)P .

LAMPO4 t 3.7E-07, 1 6E-06, 3.6E-069.

. I 1.3E-09, 3 3E-07, 1.2E-06)OMEGA

RATE FOR SET OF K COMPONENTS${SgM gHggK
M MU R2 R3

1 t 1.4E-06, 1 1F-03, 5 8E-04)

d$ 2 I 9.0E-07e 5. 7E -0 4 e 2.9E-04) 4 1.0E-08. 5.3E-07e 1.6E-06)

3 I 7.4E-07, 3 8E-04, 1 9E-049 ( 8.0E-09, 4.9E-07, 1.6E-061 l 3.0E-09, 4.0E-07e 1.4E-061

.......

OVEoALL t 7.4E-07, 5.7E-04, 5.8E-04) ( 8.0E-09, 5 3E-07. 1 6E-061 8 3 0E'09, 4.0E-07, 1.4E-06)-

INDIVIOUAL RATE RATED ON MOTOR-DRIVEN PUMP 5 ONLY
I 1.0E-06, 5.0E-06. 1 1E-05)LAM 90A .

SYSTEM R ATE FOR
11IE SPECIFIC OMPONENT SETA FACTOR

M R

1 t 2 5E-06, 6.9E-06. 1 4E-05)

2 ( 2.0E-06, 6 2E-06, 1 3E-055 t .002, .064, .2939

3 ( 1.8E-06. 6. 0F -0 6. 1 2E-051 I .003, .069, .3089

.......

DVERALL i 1.8E-06, 6. 2E -06. 1.4E-05) t .002e .069e .3001



.
.. .

.

.
. . .

. . . . . .
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IN0lVIDUAL RATE SASED ON TUR8tME-0 RIVE 4 PUMPS ONLY
t 3.0E-09e 3.7E-05, 1 7E-04)LAMRDA =

SYSTFM RATE FOR
SilE SPECIF IC COMPONENT SETA FACTOR ,

M Rt I

1 4 1.2E-06. 3 9E-05. 1.9E-041

2 8 7.8F-07, 3 8F-05, 1.9E-04) ( .000. .033, .4231

3 8 6.2E-07, 3.8E-05. 1 9E-04) ( .001e .034e .488)

.......

0VERALL t 6.?E-07e 3.8E-05, 1.9E-041 I .000e .034. .4889

INDIVIOUAL RATE RASED ON DIESEL-DRIVEM PUMP DNLY
t 9.0E-06, 6.8E-05. 1.8E-04)LAMADA =

to
m SYSTEM RATF FOR

SilF SPECIFIC CanPONENT SETA FACTOR
M R1

1 ( 9.9E-0Ae 7. 0E -0 5, 1.8E-04)
2 1 9.2E-06. 6.9E-05. 1 8E-04l I .000. .006. .0659

3 t 9.0E-06e 6. 9E -0 5, 1 8E-048 t .000. .006e .064)

.......

,

DVEPALL t 9.0F-06, 6.9F-05, 1.8E-04) I .000. .006. .065)
1

,

. . . . -
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__

( 4LL, FAULTS 11 PWR AURILIARY FEE 0WATEP PUMP 3,

A

( kC MkiF (
W & T0 0VV A A

N N 8 0 M P LM Y _ _ MODE DESCRIPTION _ _ CAUSE_ DESCRIPTION

8 4R1 026244 0616F9 8 PM D02 1 NO EMERGENCY ___-FE E D W A.T.E.R.PUM P P TB DEV.E.L.O.P E D A H1T 8 EAR PA1LTY INSTALLATION OURING PREW MAINTES.___ _ _ _ - - ._

8 API 026411 062179 8 Pi 801 0 1 N0 E F W P UN.P..P.7 4.R..E P T TRIPPING ON OVERSPEED W4fFR IN STE AM LINES DUE TO TRAPS ISOL ATE
.-__ --

8 API 027885 120679 8 PT C13 1 i T EFW PUMP P7A DID NOT DEVELOPE PROPER DELTA PRESS. LOOSE LOCK NUT ON SPEE0 GOVENOR

8 AR1 031606 062490 R PT 000 1 NU STEAM ORIVEN EFP $TARTE0 IHEN TRIPPED ON OVER$ PEED $PJ4IDU$-CauSE UNKNOWN

9 A41 031917 070690 8 Pi 002 1 T0 EMERGENCY FIEDWATIR PUMP TRIPPED ON OVER$ PEE 4 *R1REN STUD 80LTS ON COW $iE AM VALVE

8 C o l 017 323 030177 8 PT 904 R 1 ND EFWP TRIPPU 01 OVEk$P550 WHILE START _0N M4!4 Sff A9 $L3W GOVMR RESPON$E ON REMOTE START

TRIPP0WHILE}ATTEMPTN_TOSTART04 MAIN STE44 NEW GOWNR $ LOW RESPONSE WITH M AIM S T E AM8 C # 3 01765 7 041677 8 PT 804 R 1 TD EFWP

8 CR3 018288 060277 8 PT 804 T 1 f0 E F P-2 DV E R $.P.E.E.0..T.R.I.P..D.N..I.4.I.T.I.A.L $.T.A.R.T wafer IN STE AM $UPPLY PRVNTO THR0il CL C$N
.a 8 CR3 019245 061677 8 Pt 021 R 1 NU STM ORIVEN EFWP IEFP-29 11 RECIRC MODEe W4$ stb FatLURE OF THE OUTBOARD PUMP BEARING

-------- =- --------------

C.3a 8 C P 3 018 564 0 7177 7 8 P i 804 T 1 ND EFP-2 DVER$ PEED TRIP DN AUTOSTART MQ)iFIED ORAIN $Y$. (8YPA$$ AROUND IM.VLV

8 C # 3 019 80 3 112277 8 Pi D21 R 1 ND STM ORIVEN EFWP (EFP-2) TRPG AFTR R44G APPM 10 911 1990 0780 BRNG FLReERRNE00$ $1TEGLS LE VEL
8 091 013426 101677 8 Pi 004 8 1 iD GOVMR CLOSE0 ON AFP 1-2 VI94&Tt04 C AU$ING GOVNR TO CLOSE-DE$tGh

8 041 019531 110877 R PT RO4 8 1 ND Gov 4R VALVE CLOSED DUE TO $ URGING VIORAfl0NS NO FORCE TO HOLO GOVMR OPEN--MOD. REQU$fD

8 Dal 011940 121177 8 Pi 813 R S TD CONTROLbiAFP~TUR8tMk LOST CONTROL AFPT 1-1 MECHANICAL SIMDING OF GOWNR
~

8 091 020214 122877 8 PT C04 T 1 T0 AFPT 1-2'$ PEED CbMTROL lb553WILL'M005FY REL4f$ F AILO REL AYS IN CONTROL C47 3 MODIFIED C$4

8 041 020271 010678 8 PT C04 T 1 NO AFPT 1 .1..L.O.S.$..O.F $ PEED CONTROL 3 RELAY FAILURES $PE ED CONT. CRT. MODIFIE0--UPGR ADED RE LAY
- - - -- _ _=

8 D81 027420 102279 8 PT 018 1 iT AUX FEED PUMP TUR8INE SE ARING H4D NO LUS DIL LOOSE SIGHT GLA$$

8 041 030051 010380 8 Pi C13 R 1 iT AUX FEED PUMP DECLARE 6 INOPkR58LE INb. 1-18 9UR4 ON HIGH $ PEE 0 $f 0P PENS MI$ ADJ CLUTCH
~

8 OEl 031186 050990 8 Pi 009 1 TT EFW PUM.P..D.E .C L .A.R.E .D. I M O P DUE TO N0!$E .FROM OEARIN$BFARING FAILED 00E TO WATER IN OIL
. - .___ __-- ==

B DE3 0128F7 0430FS 8 PT 802 1 T0 EMEPCENCY FEED PMP_IN0PROL DUE TO TIGHT PAC (4G GL1 pet 10NL DIO NOT VERIFY OPRBLTY AF TR NN TNC

..$.E.AL RINGS FROIN TO 80$H.4.G.$..AND 85H1 TO $4 OPE * Af t FAILD TO OPEN $UCTN VALV TO FE F08 R$1 011151 103074 8 PM 801 C 1 ND AUX PMP
. -_ _ -

8 R$1 013194 051975 8 PM 013 $ 1 Ti MOTOR FJR AUX FEED PUMP P-318 TRIPPED OFF Lt1E LO1$E LOCNNUT 01 OVERCURRENT DELAY REL AY
8 R$1 017233 021977 8 PT U03 $ 1 ND STE AM DRIVs to 4UX, FEED P318 TRiPPD'~ P319 00$ OP!R ATR F AILO TO RESET *IRIP WHEN P319 IST

B R$1 031779 071280 8 PT 900 1 iU AUX FEED PUMP P-318 FAILEO TO $ FART CAJ$E UNKNOWN

M3!$iURE IN STE AM LINEeNO TR APS 145f AL LEO lC AR2 026498 071979 8 PT R04 f 1 ND EFW PUMP _2P7A IRIPPED ON OVER$ PEED _,
_

P4%E 1

_ _ _ _ _ _ -
. . . .

_ . . . . . .
. .

. . ._ .
. _ . . .

.

. _ _ .



--

PUM'S
.LL F AULT5 IN PWR AUXILI arf FEEDW ATERA

- _ _ _ - _ _ _ _==-.
_

-_-__

A

5
P Y C 1C
L $C M A TF yL

y A I O OUY A N sa
e N CONTROL EVENT EM D$P I01 5 CAUSE DESCRIPTION
N i mum BE 9 DATE 4 P E t ELM Y 5 MODE DESCRIPTION

STICKING LINEAGE 04 GOVENOR .
E F W PUP.P.2.P.7.A..T.R.I.P.P.E D ON O VE R S P E E DC 482 024913 081879 8 PT 813 R 1 Ni __ -__

--=

SL TRAPS NOT REMOVING MOISTURE IN STE AM L INE
C Aa2 027125 092379 9 Pi 804 T 1 N T EFW PUMP 2P7 A T R.I P PE D ON U.V.E R.S.P.E.E.D.e.M.OI S T UR E 11
C A*2 029076 123079 8 PT 804 7 1 N T EFW PUMP 2P7A TRIPPED ON UVERSPEED

STE AM TR AP 150LATEDeM015TURE IN STEAM LIN
___ - ___ .. - .

C AR2 03IO23A 040790 8 PM C11 U 1 ND SOTH TRAINS OF EFW PUMP 3 C AVIT ATED AFTER LOSS OF * FleCED FLOW STOPPED IN FW SYS OH WATER
C Ae2 0 3102 3 R 040790 8 PT C11 U 1 NO SOTH TRA_ INS OF EFW PUMPS C AVIT ATED AFTER LOSS OF P F1RCED FLOW STOPPED IN FW SY5 OH WATER_

C Ae2 031376 050680 8 PT D13 R 1 TT EMERGENCY FEED PUMP KEPT TRIPPING ON OVERSPEED
MI$ ADJUSTMENTS ON GOVENOR

C A R 2 0 31381 0520R0 8 PT 000 P 1 NO EMERGENCY FEEDWATER PUMP TRIPPED ON OVER$PEEDe2P74 U1tNOWN CAUSE
C A82 031671 061080 8 PT CO2 5 1 ND EMER FW PUMP 2PTA WOULD NOT EXCEED 1000 RPM

IN:0RRECT WIRING ON RAMP GE N AN EGM GOV.

C AP2 031674 062780 8 PT D00 R 1 MU EMERGENCY FE EDW ATER PUMP TRIPPED,0N,0VERSPEED U1tNOWN CAUSEePUMP NO.2PTA

d C AR2 0320944 071790 8 PT 004 R 1 iD EMERGENCY FEEDWATER PUMP 2P7A TRIPPED ON OVERSPEED BELIEVED TO BE DESIGN REL ATED
_

r0 C 492 03!0949 080480 8 PT 004 R 1 UT EMERGENCY FEED PUMP 2P7A TRIPPED ON OVERSPEED
BELIEVED TO BE DESIGN REL ATEDo

C Ae2 032094C 09P990 8 PT 004 R 1 UT EMERGENCY FEED PUMP 2P7A iRIPPED ON OVERSPEED
BELIEVED TO BE DESIGN RE L. A TE D

C CCI 014753 050576 8 PT 00% ! ND 812 AUX FD PMP SfD FOR REPAIR OF THit TRIP L ATCH TAPPET NUT INCORMECTLY 5t!ED PER PLANS
_

T1ROTTLE V ALVE STUCE $ NUT AFTER TEST T PIP
11 A U X .F.E.E .D..PU.M.P..D.E C.L.A.R E D .I.N.O.P.E.R.A.B.L.E.C CCI 021310 110378 8 PT 813 1 TD . . .

REP AIR LEAR ON SERVICE WATER SUPPLY LIFE
C CC2 0!?456 031477 8 PT U16 5 I UU s21 AUX _ F EED PUMP _RE MOVE D FROM SE RVICE
C CC2 013692 111477 8 PT 809 1 NT 21 AFW LOW PRESS 8RNG TEMP ALARM--WTR IN CASING ROST FROM TUR8tNE C ASING C AU50 F AILURE

_

C CC2 017691 111677 8 PT 013 1 MU 821 AFW PLACED 005 SINDING GOVERNDR CONTROL KM18 SE1T PIM ON MAN. SPEED SETTING KNOS

C CC2 025180 012779 8 P T 813 R 1 iT THRJTTLE VLV FOR 822 AUX FEED PUMP WOULD NOT RESET AC1E INRE AD OF TR AVELING NOT DISENGAGE C
C FCI 003479 101073 8 PT 813 5 1 iD AFPT FW-10 F AILD TO STati DURING TEST

8ACKPRE 55URE TRIP DEVICE MALFUNCTIONED

C MI2 018735 070377 8 PM UO9 R 1 NT H2O IN "B" AUX FEED THRUST 4RNG OIL DAMAGD 9tNG H21 ENTERED 8RNG ALONG PUMP SHAFT

| C MI2 018738 071277 8 PT C13 1 TT SIM DRIVEN AUX FD PMP F AILED TO TRIP 04 OVER$*EED HAtDENED GRE ASE IN TRIP /THTL VLV

C .MI2 021915 061978 8 PT CO2 5 1 TD AUX FEED PUMP WOULD NOT GO ABOVE MIM 1400 RP1
HA1D SW. ON CONTROL BOARD MISALIGNED

'
~

C01TAIMINATION OF Ott BY WATER
FE E.D..PUM.P.8.E C AME IMOP DUE .10..F.AI.L EO BE ARI4GC MI2 026283 061479 R PM 009 R 1 Ni AUX .. -_-_. _- -_ ..

C Mit 030387 011890 8 PI D03 1 TD AUX FEED PUMP BECAME INOP DUE 10 SEARING FAILURES PREVIOUS TEST WITH PUMP UNCOUPLED
_

C MI2 030794 032180 8 PM A19 1 NT AUX FEED PUMP LE AK E XCES $1VELY FROM GL AND P ACt f13 P A KING F AILEDeN AIUR AL END OF LIFE
~

PAGE 2
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_ _ _ _ _ _ _ , x_ _ _ _ _ _ _ _ _ .

ALL FAULTS IN_PWR AURILIARY FEEDWATER PUMP 3
_

A

k$
P C IC
L C M 4 iF L

V & 0 0VY A N A
E N CD1 TROL EvtNT E M D$P IU $

. ..i. ... . ---

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

N NUMBER
..D.A I .E . .M.P. .E ..E .E .L .M..Y .$ .. ............ MODE DESCR.IPTION __- _- ....... ......CAU58 DESCRIPT!DN

C MI2 031946 071290 8 Pi 007 1 i i AUX FEED PUMP TRIPPED PeIOR TO OVER$ PEED SETPOINT WEAR TO EMERGENC Y TAPPET Nui
C Mf1 030932 040990 8 PM 000 1 iU AUX FEED PUMP P-25 A REQUIRED TO BE SHUfDOWN OIL FROM BE ARING COULD N0f BE DUPLICAT ED
C PA1 002049 040272 8 PM C21 1 N T FLOW FROM ATR 6RVA IUk FD PUMP P-8kh0PRCfSFNOR HTSRO$f ATIC BEARING FAILED - NO RECIRC
C SLI 016880 120876 8 PT 813 5 1 UD STEAM DRIV A~ AUX FEEb P6MP WOULhNOTSTART TRIP SOLENOID L ATCH F AILED TO ENGAGE
C SL1 019503 081177 8 PT B00 R 1 iU C $fEAM Ok5VEA AUX FEE D PMP FAILD T6 START STADTED ON 2ND TRY e PREVIOUS F AILR RPORID
C SL1025 363 020879 8 PT B13 R 1 iU AUX FEED PUMP 1C F AILED TO START ftIPPED DVERSPEED TRIPeCAU$E UNKNOWN
C SLI 026469 061479 8'PT 818 R 1 TT Aur FEED PUMP 5C F5tLED f6'5T5RT $fEAN INLET VALVE FAILED TO OPEN

~

W 9VI 015727 082576 8 PM C04 1 TD 34 AUX FEED PUMP VAPOR BOUND CAU$fRG LOS$ Or DISCH DESIGN DEF OF RECIRC LINE SIZE G ORIFICE
W BV1 017351 0 31077 8 Pi 800 1 NU $ TEAM AFP F AILD ID START _WHEN R/t TRIPPD 50t POWER C4JSE UNDETERMINED

Cp V RV1 017561 040377 9 PT D15 1 ii LOUD NOISE DEVELOPED IN TURS DRIVEN AUX FEED PU9P LOSSE COUPLING GUARD RUSSING ON COUPLIkG#
W 8WI 020130 1215 77 8 P T C 13 1 Ni STEAM AFP GOVENR FAI[6 TO MAINTAIN SPEED C01$f4NT MALFUNCTIONING GOVERNOR WALVE
W 8V1 025486 030579 8 PT 809 1 UD AUX FEED PUMP DiCLNkE6 IMOPER AOLEe TR'WLV DID'NT CL NOT AND WASHER DISCOVERED IN STE AM LINE
W DCI 015862 090676 8 PT B04 5 1 MD LIMIT SWITCHES ON LINEAGE ROTATED ON SHAFT SET $ CREWS DID NOT HOLD ARMS IN PLACE

W DC1 016115 101376 8 PT 813 5 1 ND F AILD TO START hRhM CONT. ROOM 8 TRIP LINK AGE STICKY PAWL THAT ENG AGES THROTTLE STOP VLVE $1CK
W DC1 021939 07147R 8 PT 813 5 1 N i AUX FEED, PUMP FAILED TO ST ART ON_ START SIGNAL SOLENDID TH AT OP. TRIP THR0f TLEe 8 URN OLT

_

W DC1 022693 100278 8 PT C13 R 1 RU AUX FEED PUMP FAILED TO REACH RATED SPEED GOWFRNGR WAS REPLACED

W DC2 022892 110678 8 PT 813 $ 1 ii AUX FEEhPUMPFAILED TO $f ART ON $URVEILLANCE TE$f FAILED ZEMOR DIODE IN OVER$ PEED MONITOR
W DC2 025459 030679 8 PT D21 1 TT AUt FEED PUMP TAKEN 005 DUE TO A Hof SE ARING 9 EARING FAILEDeUNKNOWN CAUSE
W DC2 0302794 012480 8 Pi C07 1 TT AUX FEED PUMP 8ECAME INOPe THROTTLE W ALVE UNL ATCNE9 WE AR ON TWO MATING $URFACES ON LidKAGE
W DC2 0302798 012480 8 PT B13 T 1 N i AUX FEED PUMP F AILED TO ST ART SURMED DUT RC5ET COIL 04 TRIP & THROTTLE
W DC2 030744 032180 8 PT 813 T 1 N T AUX FEED PUMP TRIPPED AND TET VALVE D1Dgei RESET Re5FT $0LEN0!D DEFECTIVE, LINK AGE MI3 AD JU.
W DC2 031310 052090 8 PT U13 1 NU AUX FEED PUMP TRIP THR0 V ALVE LINK AGE UNL ATCNED C A'JSE OF UNL A TCNMENT UNKM, PUMP IN STANC8f

W H41 015219' 070576 8 81 C 11 U 2 NT AUX FEED _PMPS WOULD NOT_DE VELOP, PROPER DISC 4 'RE$$ 83fH PUMP 5 VAPOR SOUND . FAULif CHE VLV
W H41 025723 011879 8 PT C11 5 1 TD 'A' AUr FEED PUMP FAILED TO REACH RATED FLOW DVE8 HEATED H2O $UPPLY TO PUMP
W IP2 010235 052??4 8 PM P13 5 1 ND NO. 21 AUX FD PUMP FAILED TO START . AUTOMATIC AUTO ST ART CRT SWITCH H AD DIRTY CONT AC 11

PASE 3



ALL _F AULT5 IN PWR AUXILI ARY FEEDW AT ER PUMP 5
_

A

5
P Y C IC
L 5C M A iF VL

V a I O OUY A N 1A
E N CONTROL EVENT E M D5P IU T5 CAUSE DESCRIPT10N
N i NUMBER DATE M P E EEL M V 5 MODE DESCRIPTION

W IP2 020822 121577 8 PM 018 I N T 823 AFP 005 DUE TO SPARKING MOTOR--MOTOR REPLACED WESTINGHOUSE e4008HPe DWG 861000D

W IP3 017877 041277 9 PM BIS 1 NU AITEMPT TO PUT 833 AUX FEED PUMP DN-LINE UMSUCSFL 54 AF T H AD SHE ARED - MOD 3HMT A-9
SI5N AL CONVER TER 55C-3405 F AILDTUABI,NE ST ARTED__UT F AILD TO RE ACH M AR SPEEDSW JF1 019847 120377 8 PT 813 5 1 ND AFP

w JF1 02J993 032578 8 PT 801 5 1 ND AFPT FAILD 50 ST ART FOLLOWING R/X TRIP
TRIP #iHROTTLE VALVE FOUND SHUT

W JF1 022633 090178 8 Pi 813 1 i0 AUX PEED P'JMP DID NOT STAti TRIP THROTLE VALVE TRIPPEDeUNKNOWN CAUSE

j W JF1 025438 011679 R PT B13 1 NI Aun FEEDW ATER PUMP F AILED TO ST ART AFTER RX TRIP MI11 FLOW SPRING TENSION INSUFFICIANT

W JF1 027639 110379 8 8f 003 0 1 TD SUX FEED PUMP 1 RIPPED ON OVERSPEED
MANUAL SPEED ADJUST LEFT MI5 ADJUSTED

'

IN ADEcu ATE DESIGN CHANGE CONTROL
AL S A UX..F.E.E.D PUMPS F A.I.L.E.D.TO AUiG ST AR T| W JF1 030322* 023480 R PM 804 0 2 TD

__

--

_ _

W Jr1 030559 021580 8 PT 002 1 T -) AUX FEED PUMP DECLARED IMOPER ABLEeHOT THRHST SE AR. MISPOSITIONED OILER ASSEMBLYeHI OIL LEDEL
d W JF1 030560 022280 8 PT R13 5 1 NT WHILE $_T ARTING AUX FEED, PUMP THE_iUR8tNE TRIPPED TRf *PFA OVERSPEED DUE TO LIMIT SWITCH

Jh W ME1 010646* 080174 8 PM 803 U 2 TD TWO AFP'S DID NOT ST ART UNTIL THIRD ATTEMPT
DI N 6.7 ALLOW OIL PRESS TO BUILCUPO

_

W KF1 010928 102574 8 PM 813 5 1 ND la AFP DiD N05 ST ART AUTOMATICLT ON HI WTR LEVEL
4.n. SMITH RELAY SOUND UP MECHANICALLY

.. .
-- ---

TRIP U19ER INVESTIGait0N
AF P .F.A.ILD.10..S.T AR T AF TE R R./ X-W (El 012113 010475 R PM 800 1 MU 2A

W *El 012110 012475 8 PM 804 T 1 ND 1A aFP FalLD TO START IPOWER SUPPLT FAILURE
844 OPERAilNG HANDLE 080 NOT CONTACT

A*P CUIDE BAR" POSITION" NOTCH TOO SM A LL
W W E 1 012 319 020775 8 PM 804 i ! HD 14 AFP F AILD TD ST ART ON LO-LO SG LEVEL
W KF1 0134114 101575 8 PM 813 5 1 ND 14 AFP F AILD TO ST ART FOLLOWING A UNIT TRIP

DEFECTIVE W-2 SWITCHES

9EFECTIVS WESTINGHOUSE W-2 SWITCH
IC AF P F.AILE.D..T.O..ST ART FOL LOWING UNI T T RIPW wEl 0134915 101575 8 PT B13 5 1 ND

W <F1 0136678 110575 8 PM CD4 5 3 ND AFP 1A.18L 1C REDUCED FLOW DUE TO STARTUP Sital1R5 PL'JGGD SY RESIN BE ADS FROM M AKEUP DEMI k
. ... _

W ME! 013773 120475 8 PM BOD 5 1 NU 8KR 16201 OPENED C AU$tNG UNIT TRIP & IMOP. 18 AFP ar# th201 CLOSED MANUALLY
W <51 014386 031??6 8 PM 813 5 1 i0 AUX F D PUMP,_1 A F AILE D 10 S T ART ON BL ACKOUT SEO StG FA'JLTY LUBE Oil PRE 55URE $ WITCH

W WE1 016117 092776 8 PM 813 5 1 TD 18 AFP F AILD TO ST ART DUE TO STICKY ACTU AT. REL AY WORN PLUNGER SHAFTeREPLACED RELAY
_

W NAt 025755 033079 R P T 013 R 1 NU AUX FEED PUMP 1-FW-P-2 TRIP THROTTLE VLW CLOSED
SI5NAL FROM OVERSPEED TRIP

W NA1 027080 090479 8 PM 009 1 N T AUX FEED PUMP _8ECAME INOPE_ R A sL E ( 1-F W-P-3 8
LUlf OIL STR AINER WAS CLOGGED

SERVICE FOR INSPECTI31 GEARING HAD WIPEDoDUE TO LACK OF OILW NAL 030102 011380 8 Pi D21 1 Mi AUX F EED PUMP,T AKE N OUT DF _

W Nel 030101 01148D R PT D18 1 NT AUX FEED PUMP 1-FW-P-2 DEVELOPED LE AK IN Ott C03L. SL1WN G A54E T
_
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ALL FAULTS IN PWR AUXILIARf PEEDWATER P UM.P.5_- _ - _--- _- __-

A

5

( C M iF
V A 0 0UV A N A
E N C01 TROL Fvf 4T F 9 D5P IU $
4 i NUMBER DATE MP E EELM Y 5 MODE DESCRIPTION CAUSE DESCRIPTION

W NAL 032435 090880 R PT 013 R 1 NU AUX F E t.O..P.U.M.P..G.O.V.E R N OR V ALVE FOUND TRIPPEu GOVENOR TRIPPED ON OVERSPEED C AUSE UNK NO.
.. .. _

W Pet 010725 081374 R PM 813 5 1 i C AUt FEED PUMP 12 FAILEO fu STAFT St<R FOR Aux LUBE DIL PUMP W AS OPENED

{
~

W Pol 011230 12I274 4 PM C09 $ 1 NI AUX FEED PUMP 12 DID NOT Mathf 4tN 50RMAL DISCH FLG $U"TIDM STNR CLOGGED WITH SILT
W P P 1 012 411 012775 8 PT 809 1 N0 TURS OR.VN AUX .F.0.PMP F AIL .TO..R.E.AC.H..A.CC P T DISCM PRS 5flCKY GOW CONT WLW LIMMAGE - DIRTY-_ _ . _ . .

W Pal 017791 050177 8 PI 806 1 ND ett TURS AUX F0 PMP TRIPPD TWICE ON OVER$ PEES LOW GOVERNR OIL LEVEL REVISED PRDCEDU RE S

W Pol 023041 122978 8 PT D13 U 1 iD NO. 11.A.U.X.F D PUMP .TRI PPED.OF.F.-LINE .AT E ND OF TEST STE AM SUPPLY VALVE TRIPPED ON OVERLOAD_ _ . ...

W Pe2 019806 111077 8 PT 813 1 i I 822 TURS DRVN AUX FD PMP TRIPPED ON OVER$PEFD LO1SE LINK AGE ON GOW TO PRESS COMPENS A TOR

W P82 027527 110279 n Pt 813 1 TU 822 AUt FEED PUMP FAILE0 TO START OVERSPEEn TRIr WALVE FOUND TRIPPED

W * R 2 0 314 5 5 052980 8 PT D02 T 1 NO MO. 22 AUX FEE 0 PUMP TRIPPED INADVERTANTLY 1804 DROPPED INST 04 TRIP iMROTTLE LINDAG

{y W PR2 0 32 731 091890 8 PT D02 i 1 N3 AUX FFED PUMP _ TRIP MECHANISM WA5_TRIPPE0 W34NMAN ACCIDENTLY SUMPE0 TRIP MECHANISM
on w eTI 0009644 040774 8 PM C09 $ 1 UT "A" MTR ORIVEN AUX F D PUMP HAD INADEOUATE FL1W I1-LINE CONICAL $ TRAINER W45 PLUGGED

W Pil 0009649 040774 8 PM U09 5 1 UT "S" MIR ORIVEN AUX FD PUMP WD HAVE H AD INAD FLOW TN-L INE COMIC AL STR AINER WAS PLUGGED

W PT1 012531 041875 9 PT A19 1 UU 8 GALS LOW LEWL R AD. WTR LE ARO VI A STE AM-DR AUt 80 SNAFT GLANOS LE AMD $ HUT DISCHRG VALVE

W eG1 000629* 121473 9 PM C11 U 2 T0 AUXILIARY FEED PUMP 3 A G S LOST SUCTION AIR IN $UCTIDM HEADER

W #G1 012115 010975 8 PI nas > 1 iD TUR8tNE-0 RIVEN AUX F0 PUMP F AILED TO START SUCSFLF LO LUSE DIL P3ES$ REGUL ATOR SETTING

W R02 000185 070173 9 PM 813 5 1 00 AFP " 8"..T.R .I.P.P.D.04 INITTAN OF M ANUAL ST AR T AF* "S" TRIPPD 04 INITIAN OF MANUAL ST AR T
. _

W #02 011033 111974 8 PT D02 5 1 TD STEAM DRIVEN AFW P U4 P TRIPPE0 GM OVR$PO ORNG TEST W91DW ARD GOW4R MAN STTG OUT OF ADJUtiM EN T
W RG2 013685 110275 8 PM 813 5 1 TT "A"AFP F AILD TO START 04 SISf 3 T ARNISHED CONT ACTS HIGH HUMIDiff MAY BE FACTOR FOR T AR. C CM T

|

W 402 020191 122277 8 PT 011 5 1 iD AFPT TRI.P.PD OURIN T E S T R UN I HI..P.U.M.P..C A S I NG T E 4 P. STEAM LEAMAGE SACE THRU VALVE V2-14C
. - - . _ .

W R02 022615 041178 9 Pm 513 $ 1 ND "B" AFP,F AILED T0_ ST ART UPON LOS$ OF_M AIN FFE0 Pet W3tu CET SKR IRIP ARM
W R02 021317 041378 8 PM 813 $ 1 ND "8" AFP_F AILO 10 ST AR T FROM RTG8 INST. TRIP COILS SETTINGS FOUNO 10 SE LOW
W RU2 026362 060479 8 PM 818 1 NE 'A' AFW_ PUMP _TPIPPED_SHORit? AFTER STARTING ROTOR B AR$ CR ACKED IN M0iOR

W $41 014a38 010977 R PT A01 0 1 ND #13 AUXIL_I ARY _ FEEDW ATER PUMP F AILED 10 START PE4 50NNEL ERR OR - tuRB WAS M ANUALLY TR IPO

W SA1 022422 09247R 9 P T 813 1 TU AUX FEED PUMP FAILED TO START STE AM INLE T VALVE OP $HE AR PIM WA5 MISSED

W SA1 023232C 1127T8 8 PM 800 5 1 N T NO 12 AUX FEED PUMP FAILED TO AUID $ FART DUtf4G Si NO CAU5t GIVEN. ISTARTED MANUALLYI

PAGE 5
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i

ALL FAutf5 IN PWR_AUtlLIARY FEE 0 WATER PUMPS
_

A

$
P Y C IC
L 1C MA i F VL

V A T0 0 Y & N I &
E N COMIROL EVENT EM D P IUT5 CAU$E DESCRIPTION

MODE DESCRIPTION _
- . .I . .M U.18.F .R.. D..A.T .E . .M.P. .E.. .E .L..M .Y 5- -_.

__
_N

.

W 541 0232320 112TF8 8 PM 813 5 1 NT NO 13 AUX FEED PUMP FAILED 10 START CURING St
OVERSPEED TRIP MI540JU5fE0

W 541 023316 12I378 8 PT D13 $ 1 NU NO 13 AUX FEED PUMP TRIPPED ON OVER$ PEED
SP!ED CONTROL FOUND $E T 100 HIGH

BEARING FAILURE CAUSED BY LACK OF LUS.
W $01 027965 122679 R PT D21 1 TT AUX FEED PUMP FAILED

W Tel 0139FF 121975 8 PD 806 T 1 N D DIESEL DRIVEN AUX FD PMP FAILED 10 START - 1410AL PR1CEDURE$ INADED TO ENSURE SYS START Liu
W Tel 013976 010476 8 PD 013 T 1 ND DIESEL-DRVN AUX FO PUMP TRIPPE0 ON_0VER$ PEED

F05R SIGNAL LE AD TO COV VISR ATED LOOSE

$3fENR GAIN INCRE450 TO IMPROVE RESPONSE
W Tal 014564 010976 8 PO 813 T 1 T0 OIESEL AFP OVERSPE0 WHEN MANUAlf STARTED
W TR1 0141454 O!!676 8 PD 803 U 1 ND Aut FEED PUMP 5 F AILE D TO S T ART AUTOM ATIC ALLY

MI5 LOGGING OF LIFTED tRAD IN AUTO-STA CNT

415 LOGGING OF LIFTED LEAD IN AUin-5TA CKT
AUX FEED, PUMP 5 FAILED,T0_ START AUTOMATICALLYW Tel 0141458 0116F6 R PT 801 U 1 ND

W TRI 014251 912376 8 PD 813 i 1 T0 COLD ST ARIS OF DIESEL ORIVEN AUX FD_PMPS UNSUCCSFL C01T CET FOR L.O. PRES 5 510 MEED REDESIGN
_C3 W TR1 014571 032876 8 PD B13 1 NU O!ESEL DRIVEN AUX FD PUMP $ TARTED - TRIPPEDe0VERSP COV MOD D 153-005A REP W MOD T 153-005 A

----
- -

TRIP f fMTL VLV NOT RESET-F AULTY IND LIT E
-

W IRt 014932 051276 8 PT 813 T 1 ND STM DRIVEN AUE F0 PUMP F AILED 10 5 TARTch

W TRI 0160034 D90276 8 PD D13 T 1 NT DIESEL-DRIVEN AUX FD PMP T RIPPE D-H1, HAKE T WT R TEMP TEMP $VITCH SET POINT SETTING DRIFTED 10W

W tot 015996 09037h 8 PD 813 5 1 M0 DIESEL-DRIVEN AUX FEED PUMP F AILED TO AUTO-ST ART
BL3WN FU$E IN THE Auto-START CIRCUIT

,

W TRI 0160035 090076 8 PD D13 T 1 N T DIESEL-DRIVEN AUX F0 PMP TRIPPED HI JAKET WTR TEMP TE9P SW!iCH $ET PolNT SETTING DRIFTED LOW
W Tel 015359 100576 8 PT 013 T 1 TT TUR8INE-DRIVEN _ AUX FD PUMP TRIPPED ON OVERSPEE0

FAILURE OF WOODWARD GOV SPD SENSOR CARC

W Tel 01633T 101976 8 PT 801 5 1 ND TURB-DRVN AUX F0 PMP F AILED TO ST ART - AUT01 Af tC
OPER ATOR F AILED TO RESET TRPtiHTL VALVE

W Tel 0175F4 032477 8 PD 014 1 NT OtE5L AFP TRIPPD ON LOW L.D. PRESS 8R1REN CR ANKSHAF T ON DIESEL

W T81 020182 121777 P PD 813 T 1 00 OSL DRVN AUt F0 PUMP ST ARTED AND IMMED TRPD-121PO Mi*R05WTCH IN SPD SENSING CNT OUT OF A 0J
W T RI 02018 3 121777 R PT 813 5 1 UD STEAM DRIVEN AUX F E_E 0 PU MP INOPER ABLE_

LT9f f SW F AILURE IM OVERSPEED TRIP CRT
#31R PROCEDURE

FEED, PUMP F AILED _TO ST ART MANUALLYW IR1 032079 0720R0 8 PT 806 $ 1 UD AUK FAILED STARTING BATTERY
W IR1 012622 090380 8 PD 818 5 1 TT AUX FEE 0 PUMP FAILED TO START
W TU3 013135A 050874 R PT 806 C 2 iD 00RNG ST ART TEST A E 8 AUX FEED F AILD TO STARY

PACMING TOO IIGHT OEFECTVE PROCEDURES

FOREIGN M AT IN TUR8 REG VALVEtGOVERNJR
DURNG ST ART,tE ST "C" AUX FEED F AILD TO ST ARTW TU3 080135C 050RF4 8 PT 809 1 TT

WATER IN PNEU CONT OF PRES 5URE CONTROL VL
..PU..MP.F..a t L E D 10 S T A R TW 103 027583 100179 8 PT 809 R 1 iT 'A' AFW

. __

MIt ALIGN OF CONNECTORS ON PRESS CONT VLV
W TU3 027658 110570 8 Pi 820 R 1 iT 'A' AFW.P U..MP FAILED TO START. - - ..

_

84GE 6
{

|
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ALL FAULTS IN PWR AUXILI ARY FEEDWATER PUMPS

A

$
P Y C IC

V 4 0U A N
E N C 01 T R OL EVENT E M D $P IU T$
N T N UM 8E ? DAff MP EEEL M Y$ MODE DESCRIPTION CAUSE DESCRIPTION

W 103 029094 112879 8 PT 800 R 1 7 U 'ege AFW PUMP FAILED TO START C AUSE UNKNOWN

W TV3 032899 092680 8 PT C09 R 1 N T ene AUX FEED PUMP F AILED TO DELIVER REQUIRED FLOW WATER IN PNEUMATIC CONTROLS
W TU4 003095p 061873 R Pi 802 U 3 ND AUTO START OF AUX FD PMPS DID NOT OCCUR 04 $ CRAM FU$ES FOR AuiD-$ TART LOGIC CRT NOT INSILD

. W 104 030945 040780 8 PT C13 $ 1 Ti "A" AUX FEEDWATER P. UMP FAILED TO DELIVER REQUIDED FL3W. CONip0L CIRCUIT GUT OF C ALIBR ATI LMi _ ==--- =

$UCTM LINE MODFIED TO PROVIDE VENII4G| W ZIt 010I26 043074 8 PM 004 $ 1 ND AUX FEED PMP 18 TRIPPD,AFTR,30$ECsTRIPPD 2ND TIMF PM8

l W ?I! 0120A0 05I474 R PT 800 1 iD AUX FEED PMP 1A .FAILD TO ST. ART RESET OVER$PO TRIP DVER$PD TRIP VALVE FOUND TO BE TRIPPD, _. _

! W !!! 080281 060674 8 PT D09 R 1 NT 14 AUX FEED OVER$PD VALV TRIPPD RESET THEN ST ARTED WATER HAMMER BROKE TURSIN EXHAUST MANG ER,,

CD W ZIl 010718 0T1174 8 Pi 802 U 1 UD AUX FD PUMP 14 F AILED TO START FROM CONI RM AUX FD L.O. PUMP PWR SUPPLY SMR WAS OP ENN
W ZIl 010414 091974 8 PM 814 1 NU IC AUX FEED DOES NOT START PUMP INTERNALS 0494GED CASSE UNKNOWN UNDER INVESTIGATION

W 211 014269 030576 8 *T 809 R 1 MD 14 AUX FEE D PUMP FAILED TO START,,,,, TURRINE WAS water SOUND

W ?!1 0153674 080876 8 Pi 800 1 MU 1 A AUX FEED TRIPPD AF TR $fRfD DUE 10 OVER$PD TRtp PR3R48t f ETICKY GOVERNOR V ALVE

W III 0153674 080476 4 PM C09 1 N T IC AUX FEED F AILO TO DEVELP FULL DI$HRG HE AD PLU4GED $UCTION STR AINER

W fit 020112 120377 8 Pi 813 i 1 TD 14 AUX FD PUMP WOULD NOT START Sf4 FLO CONT VLW $DL SIUCK IN ENERGID POS

W Z11'020105 120R77 8 PT 513 T 1 TD 14 AUX FD PJMP WOULD NOT START ST9 FLO CONT VLV SQL STUCK IN ENERGID POS

W ZIl 027294 092579 8 PM 800 1 NU FOLLOWING RX TRIP 1C AFW PU1P STARTED THEN TRIPPED RESTARTED M ANUALLfeC AU$k NOT STATED
_

W 2T2 0008939 021174 8 PM D11 8 1 UD AUX FD PUMP 28 HAD PREVIDU$LY F AILED APP ARENTLY DAMAGED FROM AIR SENDING

W II2 003814 021574 8 PT 511 V 1 T0 2A AUX FEED PUMP $TARTFDe8UT TRIPPED ON Ovt#1 PEED AIR Wa$ ASPIR ATED INTO THE PUMP
W !!2 000893A 021574 R PM C11 V 1 ND 2C AUX FD PUMP $iARTED - DISCH PRE $$'DID NOT DISE AIR SINDING OF PUMP IMPELLER

28AUXfDPMP FA_ILED TO START ' OIL PRES $ START INTLE $W WOULD NOT CLOSEW fi2 003881 031274 8 PM 813 $ 1 UD
W !!2 019917 170777 5 PM 800 1 NU 28 AUX FFED P9P FAILD TO START NO APPARENT C AUSE FOR FAILURE

PtSE 7
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BWR Turbine-Driven HPCI and RCIC Pumps

The HPCI and RCIC pumps are turbine-driven at most BWRs. Each of
these plants has one pump for each system. Since the two pumps often seem

to be tested together and maintained together, they are treated in this
report as a single system. The exposure times used are critical hours.

Of the failures to start, all the common cause events were command

f aults rather than f ailures. Therefore, the quantities involving p cannot
be estimated for failures.

Rates are estimated for:

1. Failure to start, hased on all faults

2. Failure to start, based on f ailures only

3. Failure to operate after starting, based on all faults

4. Failure to operate after starting, based on failures only.

Be sure to read the Application section in the main body of this
report. The following computer printouts give the estimates and summaries
of the relevant data.
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TUR8INE-0 RIVE 4 BWR HPCl/RCIC PUMP $

FAILURE TO START

ALL F AULTS - SOTH F AILURES AND CGMM AND F AULTS

R ATF$ ARE PER CRTTIC AL HOUR

TRIPLE OF NUM9ER$ SHOWS (LOWER 90U40e POIN' ESTIMATE. UPPER 80U408

LOWER AND UPPER ROUNDS FORM 90 PERCENT IN' Y 1AL

P. t .001e .08 3e .2818
t 9.1E-06, 8.0E-05, 2.1E-043LAM 90A e

. t 3.5E-08, 1.8E-05e 7.1E-053LAM 90A
+

t 2.3E-07, 1 9E-06. 5 0E-061OMEGA =

-a

C3" sv3 TEM $ HOCK RATE FOR-

$PECIFIC COMPONENT SETA FACTOS$1lE eATE
M MU R1

1 4 6.3F-07, 3.8E-02, 1 4E-023 1 1.8E-0 5. 9.9E-05e 2 4E-04l
2 6 3.4 E -0 7ei 1. *E-02, 6.8E-03) I 1 6E-05, 9.1E-05. 2.2E-049 I .004. .020e .1489

OVERALL t 3.4E-0T. 3.8E-02e 1.4f-02) i 1.6E-05 9.9E-05. 2.4E-041 I .004. .028e .1483

|

|

|
i

RATE FOR 80TH COMPO4ENTS$ggjgM
M R2

2 t 3.3F-07, 2. 7E -0 6, 7.4E-069

...

OVEeALL 4 3 3E-07, 2. 7E -0 6, 7.4E-063

..

r
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BWR TUP 8tNE-0 RIVEN HPCI/RCIC PUMP 3

FAILUeE TO OPE #Affe GIVEN START

ALL F AULi$ - 90fH F AILUPES AND C09M AND F AULIS
2ATES ARE PER CRITICAL HOUR

TRIPLE OF NUM9ER$ $ HOWS (LOWER 800N0e POINT ESTIMATE. UPPER 80UN01

LOWER ANO UPPER WOUNDS FORM 90 PERCENT INTERVAL

t .002. .148. .4703P =

( 1.8E-05, 9.6E-05. 1 9E-04)
| LAM 8DA *

I 2.9E-06, 7.1E-06, i.3E-058LAMROA * .

I 2.5E-01, 6.4E-07, 2 5E-06)OMEGA =

I
#

$YSTEM $NGCK RATE FOR
$1ZE eATE $PECIFIC COMPONENT SETA FACTOR

M MU R1

1 t 1 1E-05. 7.4t-03. 3.9E-03) ( 2.AF-09* 9.3E-05. 2.0E-04l
2 t 7.2E-06e 3. 7E -0 3 e 2.0E-031 t 2.3E-05, 9.0E-05. 2 0E-04) e .000, .011e .0745

.......

OWERALL I 7.2E-06. 7.4E-03. 3.9E-03) 8 2 3E-05 9.3E-0 5. 2.0E-04) { .0009 .011e .0749

RATE FOR ROTH C00PONENTS
${{{{M

M R2

2 ( 2 9E-09, 1 3E-06e 3.7E-06)

.......

OVERALL I 2.9E-OR, 1. 3E -0 6, 3 7E-06)

._

.
-



_ _ _ _ _ _ _ _ _ - -

TURRINE-ORIVE1 8WR HPCIfRCIC PUMPS

FAILU#E TO OPER ATEe GIVEN START

FAILURES ONLY. EXCLUDING COMMAND FAULT 5

RATES ARE PER CRITICAL HOUR,

TRIPLF DF NUNRERS SHOWS (lower 80 UNDE POINT E STIMATE, UPPER BDUNO)

LOWER AND UPPFR ROUNDS FORM 90 PERCENT INTERWAL

P= t .006. .341. .8613

t 8.7E-04, 3.1E-05. T.0E-059LAM 3DA =

t 2. 3 E-O F e 1 1E-06 5 0E-06)LAM 8DA =

= t 2.5F-01e 6.4E-07, 2 5E-06)OPrGA

m
.s,

SYSigM SHOCK RATE FOR03
$Il. R ATE SPECIFIC COMPONENT SET 4 FACTOR

M MU R1

1 t 6.0E-07, 6. 0F- 0 4, 2 9E-041 t 1 1E-05, 3. 6E-0 5. 7.3E-053
2 t 4.3E-07, 3.0E-04. 1.5E-041 t 1 0E-05. 3.5E-05, 7.2E-059 4 001e .024. .1461

.......

OVEPALL t 4.1E-07e 6.0E-04, 2.9E-048 ( 1.0E-05. 3.6E-05, 7.3E-051 ( .001e .024. .1469

I

1

SYSTEM RATE FOR BOTH COMPONENTS
SIZE

M R2

2 t 2.5E-One 1.1E-06, 3 4E-068

.......

| DVE P ALL t 2.5F-One 1.1E -0 6, 3.4E-068
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.AL.L FAULT 5 IN TUR8tNE-0 RIVEN OWR HPCI AND RCIC PU983_ ___ _ . --- .

A
C

5 i

}
P Y C 1C
L 1C N Ai F VL

V a I O D Y A N I A
E N C O4 t R OL EVENT E N O P IU i5
N I NU*?ER DATE M P E EL M Y5 MODE DESCRIPT!0N CAUSE DESCRIPTIDN

= = -

SIM $UP ,VtV 10 HPCI TURBI1EeFCV-73-16eFAILES TO O' LINITOROUE DRIVE MOTOR-0AMAGED GEAR $G RF1 003301 090473 H PT 813 T 1 bD
,

G 4F1 000361 011073 H Pi 513 i 1 VD HPCI F AILE010 RE ACH R ATED $ PEED G FLO ON 04 $TAtt FLOW CONTROLLER M AL FN-8 AD CONNEC TOR
G 8F1 0035194 111073 H PT U13 N 1 NU HPCI INOPERABLE UNTIL MANUALLY RESET TRIP LOGIC IMPROP OESIGNED FOR LO5P

G 8F1 0005189 111073 0 PT U13 N 1 NU RCIC INOPERABLE UNTIL MANUALLY RESET TRIP LOGIC IMPROP DEstGNED FOR LOSP

G 9F1 003521 111573 0 PT 813 $ 1 TD RCIC SYS FAILE0 TO OPER WHEN M ANU ALLY INiil4f ED STE AM $UPPLY VLV WOULD NOT OPEN

G BF1 000522 111573 H P T 900 $ 1 NU HPCI ISOL ATED AND TRIPPED ON M ANUAL I4til AT!34 43 APPARE1T CAUSE

G GF1 000e55 122573 H PT C13 T 1 iT HPCI TUR8INE F AILEO TO RE ACH RATED SPEED G FLOW G0dERNGR UNASLE TO PROPERLY SIGNAL CONTAL

G RF1 000872 012674 H PT C11 T 1 I3 HPCI FLOW GTUR8tNE$ pie 0Uk1TIkLE 0FFFCTVE P arf 5 IN EGM CONTROL 80x
'

G 8F1 010U19 031274 H *T C13 T 1 TT HPCI IUR8INE F AILEO TO RE ACH 4 ATED SPEE0 443 FLOW EG1 SOE FAILED OUE TO DEFCTV TRAN51570R-s

b$ G BFI 300979 041374 H PT C11 T 1 UT M*CI FAILED TO RE CH RATED FLOW IN REQUIRED ftNE TW3 DFCTV ISISTOR$ IN GOV EGM CONTROL EDX

G 8F1 010122 050574 H PT 900 R 1 NU HPCI SYSTEM Af fEMPTED TO ST ART BUI TRIPPED U13ETERMINED

G RF1 010294 060974 H PT 813 R 1 TD HPCI REQD SEVERAL M ANUAL_ST ART ATTEMPi$ FOR 1*ERT1 Ott RELar V ALVE DID NOT OPEN FULLY
_

G RF1 010422 062174 H PT 813 R 1 00 HPCI T U.R.8.t.N.E..F.A.I L.E.D..TO..S T A R T M ANU A LL Y
TUR8 STOP VLV PILOT PI$f 0N W A5 M ALFUNC TNG

. . - - - --

G BF1 010513 082074 0 PT 804 T 1 NO RCIC F AILE D TO ST ART AFTER A R E AC f DR $ Cram CONTRDL COMPONENTS OUT OF C AL. WRONG LO CIN

G 8F1 010793 391a?4 H Pi 813 T 1 NO HPCI FAILO TO $i&RT DURIN SURVLLNCE At 955 P3WER CONTACi$ IN AUt DIL PMP CIRCUIT HUNG UP
G nF1 010939 111574 0 PT 820 1 TT RCIC IRIPPED ON_0VERSPEED,00 RING AUiG-INIitatiO1 RENGTE SERVO QUT OF ALIGNMENT W GOV L E VER

,

G RF1 0159294 092176 H PT D18 T 1 Ti HPCI TPIPPED DURING TEsi!NG LEAKING STEAM Ot$ CHARGE LINE RUPTURE DISE

G Art 0159244 097176 0 PT R13 T 1 ii RCIC F AILED REQUIRED $URVEILL ANCE TEST G1tFRNOR EG-R M ALFUNCTIONED

G BF1 019124 050277 0 PT C13 T 1 ii RCIC SYSTEM FAILE0'iOREACHRATEDFLbW AND PtE$5 Igpe0PER $ PEED REF VL TG TO E G-M CONT SCR

G BFI 019126 050977 H PT 813 T 1 TD HPCI TUR8 STM $UPPLY VLVeFCV-73-16. F AILED T3 OPE 1 LINf f 0f 00E ACTUATOReMOD SMS-Ze 8R0KN TE ETH

G RF1 019122 051277 H PT 813 T 1 TD HPCI AUX OIL PUMP _FAILO TG 5_ TART OFFECTIVE PRESS. $ WITCH

G BF1 011540 080177 0 PT C11 i 1 TT RCIC TU.R 8..D.I.D..N.O.T PR ODUC E R A TE D F L OW IN RE03 flig 4417 GEN AND SIGNAL CONVERTER OUT OF ACJ
.

G BF1 018691 090A77 H *i 013 T 1 iT HPCI TURBINE SPEED CONTROLLER,WOULD NOT CONT THRB P3WFR SUPPLY TO GOV FAILED-RESISTOR F A ILO
_

G BF1 027316 101079 H PT 004 T 1 iD. HPC I TUR 8 t NE T RI.P.P.E.D..DU.E T.O.RUP TUR E DIst RU*TURE
RE*LactNG WITH IMPROVED RUPTURE DISK

- . _. _-_

G 8F1 027434 170179 H PI 811 1 I i HPCI STOP VALVE FalLED TO REM AIN OPEN $PTING IN TRIP MECH ANISM NOT COMPRE$$E O

eAGF 1

. _ _ _ _



_

ALL FAULi$_IN TUR8tNE-DRIVEM_8WR HPCI AND RCIC PUM85
_

A

h5
P C 1C
L C M A i F VL

V A 0 0UY AN I A
E N CONTROL EVENT E N D$P 1U T5 MODE DESCRIPTION CAUSE CESCRIPi!ON
. ..i. .N.U.M.B E .R. .D.A T .E . .M .*. .E ..E .E .L .M .Y .$ - - _ - -

.. .N
. . . . _

G BF1 030306 012790 H PT C11 i 1 UD HPCI PUMP TURBINE HAD CPAtn 04 COUP SEAR SU'P PED. BELIEVED TO BE C AUSED SV A WATER HAMMER
G 4F1 033897 040280 0 Pi D18 f 1 TD RCIC TRIPPED DUE TO A HIGH RUPTURE DISC PRE 550eF TFFLON SHEET PORTION OF D15C FAILED

_ -=.F.A.I.L.E D E I HU 5 7 R UP. 915P
TEFLON SHEET PORil0N OF Ot>G FAILED

G 4F1 030977 040790 H PT D18 i 1 TD HPCI PU.M.P..T.R I P PE D DUE TO ._

G 8F1 031403 060240 H Pi 013 R 1 iT HPCI PUMP FAILED DUE TO IN ADVE RT ANT,iRIPPINS W3R4 OVERSPEED TRIP P1510N

G BF 2 012491 0P1174 H PT 902 U 1 Ti HPCI ISOL ATION OCCURED DURING MANU AL HPCI St ART Eti$f RUPIURE DISM FLD-50L VLV wtRED W9NG
TUR91NE T ACHOME TER CIRCUlf F AILED

G 972 D10493 092374 0 PT C13 T 1 UT A C IC F AILE D T.O R E ACH .R.A.T.E.D.. FLOW .

FLOODING C AUSD HOTWELL PUMP F a tLU RE
-

-

G 95 2 010815 092474 H PT 804 i 1 NO HPCI 5YSTEM IMOPERABLE DUE TO EXHAUST LINE FLO1DED SU9P
G 8F2 010816 100774 H PT 804 T 1 ND FLOODED _5YS. DUE TO LE ARING GL AND 5E AL COND. GASRT FL10DED TUa8. SUMP G HOTWELL PUMP

.s G 9F2 010916 110474 H PT B04 i I ND HPCI INO.P.E.R.ABLE DUE TO FLOODE.D.G.L.AN.D.STE AN C140EN. RU*TURED GA5MEIS ON CONDENSER. -_-- . -- . .

%a G RF2 011097 170374 H PI 804 T 1 ND HPCI AUTO-ISOL ATED AFIER AUT O- ACTU AT ION N1 PROVISION FOR EIHAU$f LINE DRAINAGE
_

G BF2 012093 010775 0 *T 813 i 1 ii RCtc 575 FEM FAILED TO OPERATE DURING A TE57 RESISTOR F AILZ3 IN PWR SUP TO EGM CONT PLR

G 8F2 012002 011675 0 Pi 013 R 1 N T RCIC TURSINE TRIPPED DURING NORMAL,0PER Afine ME*H OVR$PD EMERG T APPET NUT HAD ROT AT ED

G 8F2 015936 090876 0 PT C13 i 1 Ti RCIC TUROINE GOV SPEED CONTROL,F AILED TO RESPONi OPEN REstSTOR 14 GOV Put SUP'A55EMBLY

G BF2 016907 111676 H P T 813 5 1 iO HPCI TUR8tNE STE AM SUP WLVeFCV-73-16eF AILED TO OPN Lt9f f DR 00E SMS-2 TOROUE SW GEAR ?tN SR EME
G 8F2 021782 062 778 H PT 003 C 1 i0 D AMAGE SUS $T AINED TO HPCI PUMP AND REDUCit01 GE ARS VALVE IN LU8E Ott LINE WAS NOT OPENED
G BF2 030417 021690 H PT C11 5 1 MD HPCI PUMP TUR HAD CRACK 04 COUP BE AR SUPPORT *ED. BELIEVED TO BE C AUSED SY W ATER HAMMER

G SF2 033637 031090 H Pi D18 T 1 iD HPCI PUMP TRIPPED DUE _iG FatLED EXH_ RUPTURE DISC TEFLOM $NEET PORI!ON OF DISC F AILEJ

G BF2 032259 D81290 H Pi D18 i 1 1D HPCI PUMP TRIPPED DUE TO F AILED EIH RUPTURE SISC TEFLON SHEET PORit0N OF DISC FAILED

G 9F1 016055 082476 H PT 818 5 1 iD RUPTURE DI5R ON SIM DISCH LINE.F.A.IL.E.D ON HPCf $10 C44 VLV IN EXH5T LINE BINDING- _ _. ___ . ---- - . .

G 8F3 015937 082676 H *T 813 f 1 iT HPCI TURBINE, CYCLED 04 START UP $93 UNDE D CONNECTOR ON GOV ECM 80R

G OF3 016056 092176 H PT CIS 5 1 TT HPCI SHAFT Ott PMP PESS. LOW CAU5N ERR ATIC TUR414E LEARING U1tDN ON SUCTION OF OIL PUMF~

G 8F1 016057 100176 0 PT CO2 5 1 T0 #CIC CONTRDLLER FAILED TO CONTROL 5 PEED 9R3REN WIRE IN GOV $ PEED SEN5ING Cl#CUIT

G 9F3 019637 070577 H PT 813 5 1 TD HPCI IUR8tNE STM SUP VLVe F CV-73-16eF AILE D T1 0*E N TutDUE 5W GE AR 455Ye 5MB-Ze REPL ACEO
G BF 3 018892 083077 H Pi C13 T 1 ii HPCI TURBINE SPEED CONTROLLER WOULD_NOT CONT TURB q*EN RESI5108 IN GOVERNOR POWER SUPPLT

_

_

G 853 021R39 07067R H PT D13 i 1 TD HPCI PUMP,fRIPPED DURING_SURVEtLLANCE TEST FatLED RESI5f0R IN POWER SUPPLY TO G1VEN.

84GE 2

_.____ _ _____-__________
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I
ALL F AULI5 IN TUR8tNE-DRIVEN SWR HPCI AND RCIC PU9#5

A

f5
P C I C
L C M A TF U L

V 4 0 00Y A N 4
E N Cniisut EVENT E M D 1P IU $
N i NUMSER DATE MP EEELM Y 5 MODE DESCRIPTION CAUSE DESCRIPTION

G 8F3 023185 112478 0 Pi D13 1 TT RCIC PUMP TRIPPED ON OVERSPEED ntL LEAK ON ELEC-GOVEN3R-REGULATOR

G BF3 031576 060990 0 PT D13 1 iT RCIC TURBINE TRIPPED ON OVER5 PEED V3LTAGE SUPPRESSOR IN EGM ODI FAILED

G BR1 016861 112176 H PT 813 5 1 TI HPCI STM SUPPLY VLWeE41-F001, WOULD NOT OPEN RRUSHE5 IN VALVE MOTOR WERE STICKING

G 821 016854 120376 0 Pi 813 5 1 iT RCIC STM 153LATION VLVeE51-Fyafe F AILED TO OPEN L135E WIRE ON VLW MOTOR OPEN CONTACTOR

( G 881 011272 093077 0 PT 800 R 1 iU RCIC IUdOINE TRIPPED ON HI EXHST PRESS DURING 17U N3 CAUSE GIVEN
G 9R1 011671 110577 H PT 001 5 1 TD HPCI TUR8INE TRIP DUE DIL PMP TRIP 85HORTED 13T04 HI WATER IN HPCT ROOM DUE TO PMPING ROCMS

M3 CAUSE FOUND
G BR1 0138424 111077 0 PI 800 R 1 TU RC IC TU.RB.I.N.E..T.RI PPED DURING M ANUAL S T AR T UP.

-- ---

G Ret 019n428 111177 0 PT 800 R 1 iU RCIC TURBINE TRIPPED ON HI Ex5T DURING MAN ST ART NO CAUSE FOUND

41 CAUSE DETERMINED FOR ofERSPEED
RC IC T U.R 8.I.N.E..T.R.I.P.P.E D.O.N.OV.E.R.SPE E D .AF.TE R R 1 SC R A9G 881 020614 021378 0 Pt 800 R 1 NO

. .. ..s

C 9W1 021090 041278 H PT C01 1 iT TURBINE CONI. VALVE WOULD NOT OPER ATE DUE TO CORR 1 EkCE55VE WTR IN R00MIOCT.773 WAS CAUSEd

. 00
| G 881 021253 042178 0 PI D10 5 1 ii RC IC TR.I.P.P D.D.U.E.TO F AL SE ME CH. OVERS. PEED INDIC ATIN EGR ACTUATOR CORRODED 8 LEARY VALVE 5.. _ -_- =_

G Ret 022679 10147R 0 PT 802 5 1 iD RCIC TURBINE STOP VALVE WOULD NOT RESET AFTER TRIP EXCF551%E PAINT AND DIRT ON TRIP LEVER
G B R1 023061 111478 H PT C09 1 iT HPCI EGR FAILED TO OPERATE PROPERLY WATER IN HYDR AULIC FLUID Cad 5ED CORR 0510N

~

G BR1 025090 010479 H Pi C13 1 ii HPCI TUROINE F AILEb RESPONSE IEST GOVENOR ASSEMBLT GUT OF ADJUSTMENT
~

G 421 027037 091679 H PT U13 5 1 Ni HPCI TUR8tNE NOTICED Tb B5 TRIPPED SUCTION PRESSURE SWITCH FOUND OUT OF C AL

G BRI 02F232 092679 0 PT 002 1 ND RCIC TURSINE TRIPPED ME1 WORKING ABOVE TRIP MECHANISM

G BR1 030195 012180 H PT D13 5 1 TT HPCI AUX LUBE DIL PUMP WLULD NOT RUM IN Auf0 LOOSE WIRE 04 RTG8 CONTROL SWITCH

G 981 03-37734 032490 H PT 513 4 1 NT HPCI PUMP TRIPPED ON OVERSPEED WHILE STARTI13 STRnEE TIME FOR STOP VALVE WAS TO FA17

| G 9R1 0307738 040260 H Pi 813 R 1 iT HPCI PUMP TRIPPED 04 OVERSPEED WHILE 1 TART!1G STROKE TIME FOR STOP VALVE WAS TO F AST

TU fikE 5 PIPPED 00E TO Hidb EfhfuST PRES $uRE
~ ~ ~

Et4AUST LINE CHECK WALVE STUCR SHUT
| G RR2 013325 041375 0 PT D18 T 1 ND RCIC
| G 882 013343 041475 H PT B02 U 1 T3 HPCI IUROINE STOP VALVE V8 F AILED TO OPEN FULLY PERSONNEL ERROR-NEEDLE WLV5 IMPRPR ADJ ST

G BR2 Ol33F1 041475 H PT 813 $ 1 TT HPCI TUR8tNE SUPPLY VALWE F001 FAILED 10 OPEN VALWE MOTOR WINDINGS FAILED

| G M82 013626 090275 H PT 813 5 1 iD HPCI STE AM ISOL ATION VALVE F003 F AILED TO OPER ATE AURTLIART RELAY PLUNGER 8R04E
TRIPPED bN OVER5 PEED DURING Sietf DRe!N DOWN OF CONTROL OIL FROM CONT V A LVEG 4R2 013514 100175 0 PT 813 R 1 TT RCIC TUR85kE

RCICTuf,BihET55PPEDONOVERSPE50'DuflNGSTART
~

ORAIN DOWN OF CONTROL Ott FROM CONT W A LVEG RB2 013515 100375 0 PT 813 R 1 iT

*ASE 3
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ALL FAULT 5 IN TUR81NE.un!VEN SWR HPCI AND RCIC PU4PT
_

A

i5
P Y C 1C
L }C 4 A i F VL

V A v0 0UY A N IA
E N CONTROL E VENT E M D5P IUv5

P MODE DESCRIPTION CAUSE DESCRIPTION
. . . .. .E ..E .E L .M .Y .$ - ___ ---.N ..T. .N.U.M S.E .R..D..AT.E. 4 .. ..-- .___-

G BR2 013516 1004F5 0 PT 813 R 1 i T RCIC TUR81NE TRIPPED ON OVERSPEED DURING START DR4 f M DOWN OF CONTROL OIL FROM CONT W A LVE
~

G Be2 013517 1009T5 0 PT 813 R 1 i T RCIC TUR8tNE TRIPPED ON OVERSPEED DURING START DRAIN DOWN OF CONTROL OIL FROM CONT VALVE

G BR2 013689 102775 0 PT 814 T 1 UD RC IC TU.R B.IN..E T R.I.PPE D..B.EC..AU SE OF HI.G.H.E XH AUST P R E SS C41 VLV F040 J AMMED PARTI ALLY CLOSED. . ... ._ __-

G 9R2 013900 110375 0 Pi 813 R 1 i T RC IC TU.R.B.I.N.E..T.R I.P.P.E.D ON OVER S.P E ED DUR ING S T AR T
OR AIN DOWN OF CONTROL OIL FRON CONT VA LVE

. _ -- __

G 8e2 013702 111075 0 PT 813 R 1 TT RCIC TURBINE TRIPPED ON OVER$ PEED DURING START DRAIN DOWN OF CONTROL OIL FRON CONT WAlvE

G RR2 013799 111475 0 PT B13 R 1 TT RCIC TUR8INE TRIPPED _0N OVERSPEED DURING START DRAIN DOWN OF CONTROL OIL FROM CONT V ALVE
_

G SR2 013816 111875 0 PT 813 5 1 iT RCIC TUR8INE TRIPPED ON OVER$ PEED DURING START RURNED OUT ISISTOR5 14 GOV VLV CONTROL LER

G 8R2 014646 020476 0 PT 818 T 1 UD RCIC TUR8tNE TRIPPED 0M HIGH EXHAUST PRES $URE DISCHARGE CHK vtVeF040eDISC 8 LOCKING F LOW
_

G BR2 016260 110276 0 Pi 802 U 1 ND RCIC TURBINE _TRIPPD ON HI EXHAUST PRESS EX4AUST STOP-CHECK VLV NOT OPENED
_,

d
G BR2 017327 022377 0 Pi 813 5 1 N T RC IC TU.R.8.I.NE..S.TE.A.M..I.NL E T V AL VE WOULO NO T OPE N VALVE OPERATOR FOR F045 WA5 BURMED UP

yo . . --

G 982 017535 0405F7 H PT 811 T 1 N T HPCI AUTO,$ TARTED Oui,THEN TRIPPf D ON HI DELTA T Rt BLOG HE AT WAS OFF-THEREFORE HI DELT A T
_

G 882 018134 050 777 0 PT 801 0 1 ND AC IC TU.R.O O..V.E.R.S.P.E D..A.F.T.R M ANUAL S.T.A.R.T FOLLWN SCR A1 OPE R ATO R DIDN'T CHECK M AN. SPEED SE f f t NGe . . - -_

G BR2 019673 0614TF M PT 811 T 1 NT HPCI TRIPPED ON HIGH DIFFE RENTI AL TE MPER ATURE ISOL Rg eLDG VENTLIN WA5 ISOL-HI HPCI RM TE PP

G BR2 011016 090477 H PT 813 1 N I HPCI FAILED TJ INJECT WATER ON RK 3 CRAN LO15E Flif tNG IN CONT OIL LINE TO SERVC

G BR2 020204 122 777 H P T C 13 5 1 TT HPCI TURBINE SPEED COULD NOT BE CONTROLLED DEFECTIVE EGM UNIT-GROUND IN EGR ACT C CIL

G SR2 022453 0924F8 0 PI 800 1 iU RCIC TUR8tNE TRIP AND IHROTTLE WALVE,IRIPPE3 TRtp THROTTLE COULD MOT BE RESET UNKNO hN

G 882 025377 010179 H PT C13 1 TT HPCI PU.MP.H..A.D..S.E. VERE OSCILL ATIONS WHEN ACCELER AriN SET SCREW 5 DN SPUR GE AR 04 REF SPEED LC05. - __ _ ___ - =

G Re2 026037 0 51879 H P T D13 1 ii HPCI PU,M P TRIPPED _0N 0VERSPEED T00 500N ADJU5flNG SCREW FOUND 5 70RN5 OUT OF P CS.
_ __ _

G 882 0324544 090790 0 PI 001 U 1 iO RCIC TURBINE TRIPPED ON HIGN EIHU$i PRES 5URE IN:nRRECT VALVE LINE-UP

G 9R2 0124549 090780 H PT U01 U 1 iD HPCI STOP-CHECK AL50 FOUND SHUf PERSONNEL DIDNT WERIFT P0lliN AFTER Mal 4T
__ _,

G C ol 010207 030874 H PT C13 % 1 iU TURBINE,5 PEE D CONTROL PR08tEMS DUR_IN, PUMP OPER TES Di1DE VR1 14 $PE ED RE F. CR T. OF AMPLIFIER
G Cut 010216 053074 0 Pi 813 5 1 iT RCIC TRIPPED ON OVERSPEED DURING STARTUP IEST FL1W CONTROLLER ORIFTED UPWARD 4 MA

G C01 082814 051275 Q Pi C13 5 1 TD RCIC FLOh~hA5 575 V5 588 GPM FOR CORR $PNDG PRES $UR FL3W INSTRUMENis C Alt 8R ATION W AS TOO LCW

TU.R.8 WOU.LD.NOT RESPON6 TO CON.T.ROL.... . - _ .
INPJT R-14 G R-15 IN PCS. A55Y F AILD FROM HE ATG C01 014 304 012276 0 PT C04 5 1 ii RCIC

G C ol 018 819 08 3177 H PT C13 5 1 N i HPCI TUR8 STARTED BUT DID NOT ACCEL 04 INJECT God F R NO R E G-R ACTUATOR F AILED TO DPER A TE

PA5E 4



.L.L._F AULis IN TURBtNE-DRIVEN 8WR HPCI AND RCIC PU4PsA
_

A

h5
P Y C 1C
L 5C M A iF L

V A TU 0U V A N A

E 4 CONTROL EVFMT E N D5P I0 $ CAUSE DESCRIPTION
N i MUMBER D&iE MP EEELMY5 MODE DESCRIPi!ON

vif AL PWR FUSE SLOWN AND C04TACf0R 005INITIATED ON,5 CRAM BUT_DID_NOT,R, AMP UP SPEEDG Cn1 011281 081177 0 Pi C11 5 1 N T RCIC
i G Cat 070904 011179 H PT D02 1 7D SIGNIF AMT OF Wim DISCOVD SLWING FRN HPCI C A!E FLG C ASE NOT TORQD CORRECTLY SY M4 TNT PR5NL

G C04 020805 020778 H PT 002 5 1 i0 TURBINE SPEED 74006 RPM LED TO HPCI STE AM Lt1E ISO DPts 76LTF RE ADING Ht:5EN51MG LINE 8 4C FFL
G Cal 021061 011178 0 PT C11 5 1 Ti ACIC TURBINE FatLED TO RESPOND PROPEktv

RA1P GENER ATOR MISALIGNED DUE TO DRIFT

G Cut 026930 080979 H PT 813 1 NI HPCI PUMP hAILE6 TO START ON Auf0 START SIG4AL TUR8tNE STOP VALVE OPERaiOR M ALF uMCTIO kED

118tNGMENT OF FOREIGN 08 JECT DN THE WHEEL
R C IC T U.R .B.I N.E...S.L.A.D.IN.G..F OUND D AM.AG.E D..G C01 033855 031280 0 PT C09 1 MD

G Dat 010219 060414 0 PT 806 U 1 TD RCIC FAILED 10 START Auf0MATICALLY
GOV CDNT CRT SET HIGHER THAN OVR5PD TRIP

. __
_- .

'

HPCI STOP VALWE FAILED TO OPEN
G Dat 3104244 06??F4 H P T 911 5 1 IU HPCI FAILED 10 INJECT
G Dal 0104249 062374 H PT n04 1 U) HPCI F AILED TO INJECT WITHIN REQUIRED TIME Ptsf04 IN MECH OVR5PD TRIP WAS UNDERSI2ED

REL ay M ALFUNCTIchED.s

HPCI TURBINE WOULD NOT,RE$ POND TO SPE70 CHA1GE SIG HPCI SPEED CONTROLLERro
C) G Dal 013576 1022F5 H PT C13 5 1 TT

G 041 016596 122074 H PT 806 U 1 ID HPCI IUR814E TRIPPED ON_F_AST si ART wtiH HI FL1 I43 HI FLOW PDIS SETPOINTS WERE INCORRECT
,

G 041 019127 0??177 H Pi C06 U 1 TD HPCI WOULD NOT DEVELOP $UFFCNT RPM
EXCESSIVE OPENING OF L.O. THROTLE Vatygg

G DA1 O!??69 122077 H Pi CO2 7 1 i0 HPCf DISCH FLOW R ATE DID NOT RE ACH RE00 FLOW
19 PROPER ADJUSTMENT OF THTL SCREWS

G DAt 020178 122777 H PT C07 T 1 iD HPCI SYS DID NOT REACH REGO FLOW R AT E OF 3003 GP9 WE4R TO TUR8INE SHAFI DRIVEN Ott 8099
~

tnt 0TTLE ADJ SCREWS FOUND Out OF ADJUS T.
G 041 021565 051978 H PT C1) 1 Ti HPCI PUMP _DtD NOT RE ACH R ATE _D,C AP ACITY

G 041 030454 030490 H PT C04 1 MD HPCI 800 STER PUMP SL_ PIT RING FOUND 'IM MAIN 4PCI P. WR10NG Sif SREWS USED IN 800$ FER PUMP
_

_

G DAI 031421 052490 H PT C13 1 TT HPCI TUR8INE WOULD NOT REACH RATED SPEED LE4 KING Ott SE AL 04 TURBINE STOP VALVE
_

G Dat 031844 071180 0 8 f 810 5 1 7T RCIC TRIP THR0ffLE VALVE WOULD NOT OPEN ELECTRIC. C0tRODED CONI & CTS ON MOTOR OP LIMIT SW.
_

TRIP THit SOLONotD VA
HPCI TU.P811.E..F.A.ILED TO TRIP AT DE s tGN C00L A1T LEVL 0*EN CRT IN COIL OFG 082 013460 092975 H PT C13 1 Ui

G DR2 019931 011077 H PT C13 1 TD HPCI M0f0R SPEED CHGR F AILED TO 8411G TUR8 GT 2903 Loss OF PIN FROM Mit SPD CHNGR AND GE AR
.. __---

HPCTTR5PPEDbNLOWSUCTIONPRESSURE INST 3 RIFT OF PRE 55URE SWifCH
G OR2 022 551 093078 H PT D13 5 1 TT
G DP2 023340 010379 H PT B00 1 iU HPCI PUMP FAILED TO START CAJ5E 40f STATED

G DR3 002298 052072 H PT 813 5 1 iU HPCI TUR8t4E F AILED 10 START REMOTELY
8R1REN WIRE ON THE TUR8tNE RESET SDLONCID

G 083 003055 060873 H PT B13 5 1 UU HPCI STE AM SUPPLY VALVE F AILED TG OPEN COMPLETELY STEN OF THE V ALVE W AS OENT
G DR3 000717 011774 H PT 818 1 TD HPCI CONTROL VALVE 5 FAILED TO OPEN SURR$ ON CYLINDER W ALL AND Pl$ ION

sA5g 3

|
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ALL FAULis IN TURBINE-DRIVEN BWR HPCI AND RCIC PURP5

A

ht
- P C 1C*

! L 5C M A TF VL
V A T0 0U YA N IA
E N CONTROL EVENT E N D5P I U T5
N I NU18ER DATE M P EEE LM Y $ MODE DESCRIPTION CAUSE DESCRIPTION

=

G 083 019911 12167 7 H P T C 13 5 1 T3 HPCI FLOW CONTRLLR FalLD TO CONTROL MOTOR GEAR HPCT INOPER48tElFAILD PWR SUPPLY IN CakVT
G ENt 012382 011075 0 PT 802 5 1 ND RCIC TURBINE TRIPPED DURt1C AUTO STARI AFTER SCRA1 WIRING ERROR 04 THE TUR8tNE GOVERNOR
C E N1 012971 070575 0 Pi C13 1 NT TURBINE SPEED CONTROL MALFNCIND 5 HAFT L.O. PG4P LO W1RN DRIVE GE ARS IUPPR E LWR 80TNING58

G F N! 013071 071375 0 PT B13 T 1 N T PCIC TUR_8_INE TRIPPED ON OVERSPEED AFTER RI SCRAN ELEC OVERSPD INST CONT AINED MALFN ESISTOR
G E N! 013606 090675 0 Pi B00 1 iU RCIC TUR8tNE TRIPPED ON OVERSPEED C11PONENT FAILURE - NO PROBLEM FOUND

G EN1 013907 111575 0 Pi C13 R 1 NT RCIC NECHNCL OVE.RSPEED T. RIP S E T.P O..I N.T .H IG H REC ALIBRATED MECHANICAL OVER$ PEED
- =__ - - . .

G EN1 014773 022276 0 PT R11 T 1 ND RCIC TRIPPD 01 MANUAL ST ART--TRIPPD ST MECH OvtSPD Vt9t Att0N CAUSD VALVE TO UNL ATCH ON StU
G F11 014799 042276 0 PT CO2 U 1 T0 RCIC TURBINE SPEED WOULD NOT INCREASE PERSONNEL CUT CalLE TO PUMP IDUR OUTAGEl

~

G EN! 017333 030777 0 PT C20 R 1 iT TUR81NE 5 PEED INCREASED TO 5625 RPM 3DIONT TRIP 03T OF ADJUSTMNT TRIP LINEAGE 04 MECH C5-w

ru
G EN! 019648 072777 0 Pi 809 5 1 Ti COULD NOT RESET RCIC TURBINE I TRIP-THR0iLE VALVE DIRTY CONT ACTS WOULD NOT ACTUATE WALVE--

G FN! 023023 092377 0 P1802 5 1 iD RCIC TUR8tME TRIP THROTTLE VALVE F AILD TO RE1*EN L135E BRUSH SPRING ON OPER ATOR MOTOR
G F N 1 0 2015 3 120477 H PT C13 5 1 iD HPCI TURD GOVNOR STUCKeMANUALLY hAD TO FORCE GOWNR DAMAGED ELEC, CONNECTOR ON FLER C04D011
C EN1 025369 022779 H PT D13

1 TT HPCI PU.M.P..R.E.QU.I.R E D TO BE S EC UR E D DUE TO VIBR AfiO4 ACTUATOR ON TUR$1NE CONTROL LOOP F AILE C
G EN! 027819 120P79 0 PT 009 5 1 N T RCIC IURRINE . -

__-

-- TRIPPED.O.N.H.IGH ERHU5T PRES $Uti CL1GGED MANUAL CHECK WALVE
- =_- . . .- _ = =

G EN! 031141 051390 H PT 013 T 1 ND HPCI FAILED 10 START AFTER REACTOR SCRAN SPUPIOUS HPCI HIGH SIE AM FLOW SIGNAL
G EN1 031265 051480 0 PT D13 R 1 NU RCIC PUMP TRIPPED ON M ANUAL ST ART 8ELIEVED TO BE OVERSPEED TRIPeUNKN C AUSE
G E N! 0 3128 7 052090 M PT C13 5 1 iT HPCI TURBINE SPEED CONTROL FOUND EttATIC RA1P GEN IN EGM FOUND DEFECTIVE
G F N1 0 31601 061390 0 PT 013 5 1 N T RCIC TUR8tNE TRIPPE6 FDLLOWING A RE ACTOR SCRAN ESR AND LIMIT SW ON TRIP VALVE MALFUNCT.
G E N! 0 3165 8 062690 H Pi 01) I 1 NO HPCI FalLED T6 START AFTER REACTOR ~ SCRAM HI STE AM LINE FLOW 514 DUE TO TUR8tNE CON
G E N1 012130 072590 H PT C13 1 ii HPCI TURBINE F AILED 10 TRIP AT OVERSPEED SETPOINT WEAe TO TRIP DEVICE C AUSE SE TPOINT De t FT
G EN! 032720 091990 H PT 000 1 iU DURING HPCI PUMP 07 TE5feHPCI SYS IS DL ATED C A35E UNKNOWN

* G EN2 022C23 072578 0 Pi 813 5 1 iD ACIC TURBINE FAILED TO START MANUALLY SET POINT DRIFT OF OVERSPEED TRIP
G EN2 022753 110678 H Pt 802 U 1 iD HPCI PUkP FAILED TO QUICK START WIRE ON CONTROL CIRCUtf NOT RECONNECTE C
G EN2 026030 060379 H PT BO9 1 N i NPCI PUMP FAILED TO START-TUR8INE STOP F AILD TO 0* WATER CONTAN DIL - SE AL LINE LE AKING
G FN2 026035 060379 0 Pi 012 5 1 N T RCIC PU,NP_ FAILED TO RUN - RUPTURE, DISC RUPTGRED DISCH CHK VLV DISC LODSE - 8 LOCKED FLOk

* AGE 6
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ALL FAULTS IN TUR8tNE-DRIVEN SWR HPCI AND RCIC PUMPT
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|5
P Y C 1C
t $C M A TF VL

V & T 0 00Y A N 1A
E N CONTROL EVENT E M D5P IU T5
N ..I. M.U.18 E.R . .D.A T.E . .M.P. .E .E .E .L..M .Y .5 - - ..M.O.DE .D E S C R I P T I O.N.... ...... ... .C AU$.E .D E S C R I P T I ON
. . . . . 4

- . . .._ - ._

V4* AND CONDENSATE PUNPS TRIPPEDG EN2 026149 060879 H PT D18 5 1 T3 HPCI PUMP,8E C AME _INOPER ABL E

G F42 026340 062779 0 PT 002 5 1 ND RCIC CONDENS ATE PUMP TRIPPED PERSONNEL STEPPED ON MOTOR CONNECTING 80 X
_

G EN2 027781 112979 H PT 001 $ 1 TD HPCI PUMP AUR LU8E DIL PUMP TRIPPED HP*T PUMP was SEING SECURED INCORRECTLT

G EN2 030234 0130R0 H PT D13 1 1 iT HPCI AUX LUBE OIL PUMP TRIPPED TIME DELAf COIL IN SER FAILED

G EN2 030976 042290 0 PT 000 1 YU RCIC TRIP THPOTTLE VALVE TRIPPED U1(40W4
_,

G E N 2 0 31319 057190 0 PT 001 1 MD RCIC PUMP TRIPPED TWO TIMES FOLLOWING SCR AM TEST POT SPEED CONTROL USED INSTE AD OF AU

G F P1 012065 010275 0 PT C00 1 iU RCIC PUMP DID NOT ACHIEVE RATED FLO ON INI TEST PASSED SUB5EO TEST 5e CAUSE UNENOWN

G F P1 012 768 052275 0 PT D13 5 1 TD RCIC TUR8INE TRIPPDILOCAL T11P I EVER ONLY PART ENG RE ADauSTD TO FULLY ENGAGE
G F P1 012 769 05??75 H PT D16 5 1 iT HPCI TUR8INE TRIPPD ON LOW OIL PRESS. LE AR$ C AUSD & LOW OIL LEVEL E5YS. PRE 5 50R

d

DO G FPI 0134F0 101175 H PT 809 5 1 iD HPCI STEAM $UPPLY 23M0W14 F AILD TO OPEN 04 SIGNAL PAPER H AD F ALLEN SETWEEN OPERATR CONT ACTS
N

$4J8BER PINS WERE RELOCATED
AU.T.O..S.T.A.R.f.D..T.HE.N.150L ATD ON HI STE AM FLG*G FP1 013580 107975 H PT 804 T 1 TD HPCI . =

G F 81 014 49 9 032176 0 PT B03 U 1 TD BOTH EXHAUST RUPTURE DISES RUPTURD DURIN FLOW TEST M&1UAL EXHAUST WALVE FULLY CLOSED
G F P1 015062 061976 0 PT C10 1 iT RCIC TUh8tNE WOULD N05 55tP WHkN REQUIRED TO RUSTY LINE AGE C AUSD 87 STE AM LE AR

G F P1 016375 110976 H PT 804 T 1 ND HPCI STARfD THEN ISOLATED INEED STEAM $1GNAL $4J9 FLOW SNUSSER5 ELIMINATED THE PROBLEM
G F P 1 017 409 031477 0 PT B04 $ 1 TD RCIC TURB11E TRW PD DUE TO LOW OIL LEVEL

Aut.Olt $ UMP INSTALLD PER V E NDOR F .D.I .

G rP1 317934 052177 0 PT 811 5 1 TD RCIC TUR8INE D AMAGED BY OVERSPEED DIL LINE F AILURE.HI FREQUENCY WIBR ATIDM

G F PI 019169 092877 0 PT 813 5 1 TT 13 MOV131 STEAM SUPPLY TO RCIC TUR8INE WOLD 1T OPE 1 T3RD SWITCH RESET 50 VALV WOULD GPERATE
G FP1 019869 122877 0 PT D09 1 NT RCIC PUMP 13-P-1 510 TO ALLOW CLNG 3F CUNO FILTER CU10 OIL FILTER CLOGGED

LIMIT SWITCH M ALFUNC T _04_13 MOW 131,--LOST SPEED C31T DIRT ON CONT ACTS C AU50 LOSS OF CONTINUITYG FP1 021143 0410'8 0 PT C09 5 1 TD
G M01 002172 073172 H PT C09 U 1 iU HPCI TUR8tNE TRIPPD ON OVERSPEED FOLLOWING M4 TNT.

PLA5 TIC FRAGMENTS FOUND IN Ott INLET PCRT

G M01 001162 051873 H PT C13 5 1 UU EXCES31VE STE AM FLOW TO HPCI ISOL ATED HPCT FR3M Rt EX*ESSIVE STEAM FLOW TO HPCI !$0 LATED FPC
G Mal 010267 052174 H PT 813 $ 1 T3 HPCI TURS AUX OIL PUMP F AILED TO START ACCEL RELAY AUE CONT ACT AS$Y DISLOC ATE C

G MOL 013712 111875 0 PT B10 1 TT RCIC TURBINE F AILD ON F AST STARTS $fE AM CONTR1L WLV C3RR0510M AND CRUD ON VALY STEM AND PIV't

G Mol 014446 040576 0 PT 804 5 1 iO TURBINE TRIPPD ONCE ON HI EKHAUST LIME PRES $URE
RAISD TRIP SETPOINT FROM 25 TO 4D P5tG
STEAM VOID IN DISCH PIPING - VLV LEARAGEG M01 01544na 080276 0 PT D11 T 1 TT RCIC TUR8tNE TRIPPED _04 DVERSPEED_,,,

P45E 7
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ALL F AULTS I_N TURgE-0 RIVEN SWR HPCI AND RCIC PUNP5

^
!

k5
P Y C IC
L 4' C N A TF L'

' V A O O Y &N A
E N CONTROL EVENT L n 0 P 10 5
N T NU18ER DATE MP E ELM V5 MODE DESCRIPTION CAUSE DESCRIPTIDM

G M01 0154408 083076 0 PT 011 T 1 iT RCIC TURe:NE TRIPPE0 DN OVERSPEED ST8 AN VOID IN OtSCH PIPING = VLv LE ARAGE

G N01 019670 080577 H PT C13 5 1 iT GOVENOR CONTROL STS. F AILO RESULTING IN LD55 0F OC F AILO REstSTOR
G N01 026374 070279 H PT 005 1 Ti HPCI GOVEy M NO SEagNG HA0 HIGH y p AND VltRA. W3RN LUSE Ott PUNP DUE TO WRONG METAL LSE'

' G PR2 003673 121273 H PT 004 5 1 70 OIL LINE F AILO IN TURSINE CONTROL Sf 5 FEN 54E AR F AILURE IN THEL 40E0 PIPE SECT
I

G P82 000641 122473 0 PT 006 5 1 T0 TUR8tNE TRIPPD 04 3 OCCA5 IONS IMPROPR A0JUST9ENT LI1 RAGE BETWEEN TRIP VALVE ANO G$ TRIP

| G P92 000933 032474 H PT 813 7 1 IU TUR8tNE CONT VALVE 40-16C F AILO TO OPEN P05 fit 01 OPEN CRT. C AUSD BY F AILO LOC AL SPEED P CT.

~ ISOLATED UPON AUTO INITIATION: HI STEAN FL R49P GENER ATR DUT OF C AL GAVE M1 FLOW INOG P82 000989 041674 H PT 813 5 1 7T TURBINE

G PR2 010051 042774 H PT 804 5 1 T0 TURBINE UOL ATED AFTR COLO 901CK 5 TART ON HI FLOW 4tt ACCUMUL ATES IN HYO.CTL OF STOP VAL bE
G PR2 010179 050774 0 PT B13 T 1 iU OUTOD ARO 150. VALVE MOV13-16 F AILO TO OPEN N3 TOR F AILUREIREPL ACEO OURIN SHUTOOWN

FATLD ELECTRONIC PARTS IN SPEED CONT.5TS.N
G P92 015233 071976 H PT C13 T 1 TT TU R 8 t NE S P E E .D.C.O.U.L.O..N.O.T..BE.C ON T R OL L E O-

ft3P 50LEMOIO
w . . -

G P 8 2 01614 2 100576 0 PT R13 5 1 iU RCtc TRIP THROTTLE VALV WOULONT RESET AF TR TRIPPIN GR3UNDED WIRE 04
G #82 016779 122876 0 PT 813 7 1 T0 STE AN SUPPLY 150. VLVE MD-13-16 F AILO TO OPEN FAILD CLOSE TORO SWITCH DAMAGO VLVE NOTOR

G PS2 011187 09267? H PT 883 1 iT HPCI IMOPER--0IL LEAK 04 HPCI DIL CONTROL VALVF LE ARING OI APHRAN3 REPL ACED WITH NEW OI APH

G PS2 020525 020778 H PT 902 U 1 T0 TURBINE TRIPPD ON OVERSPEEDI AUTO ST ART TESTING NI$ CALIBRATION OF TutetNE SPEED CONTROL

G P92 022284 090178 H PT R18 1 iT AUR O IL..P.U.MP F OR HPC I..S.Y.S..F.A.I.L.E.O..T.O..S T A R T
GR10NO IN MOTOR

.
i

G P43 011037 1125F4 H PT 800 1 iU OURIN 100 PEPCENT ISOLATION TE5fe NPCI ISOLAT80 SY A tea 45 TENT --CAUSE NOT IDENTIFIED
2 G P 8 3 014 518 042976 H PT 813 5 1 M0 HI STEAM FLOW TRIPPD HPCI TUR9tNE FOLLOWING SCRAN Rapto OPENING OF TURBINE STOP VALVE

| G P83 018416 072177 H P T C13 1 TU TUR8INE SPEED CONTROL ERRATICsRCIC WAS OUT 3F SERV SE1T LIFT 2005 IN TUROINE CONTROL VALVE
G P 83 014 716 093077 H PT C13 5 1 IU HPCI FLOW CONTRLLR FC-3-23-100 DEFECTIVE CIRCUIT 004RO N000LE FAILO

G PB3 022080 080978 H PT C13 5 1 NT HPCI PUNP F AILE0 TO RE ACH RATE FLOW HISH AND LOW SPEED POTENTIOMETERS 00C
4

G P83 022852 110678 H PT 013 R 1 NT HPCI PUMP APPARENTLY TRIPPE0 04 OVERSPEE0 GOVFNOR OUT OF C ALIBR ATION

G Pt1 002229 123072 0 PT 007 1 iT RCIC TUR8tNE O!L PRESS LOST WHILE OPER!NG 11 TEST W3tM GE ARS IN ORWE TR AIN OF $HFT L.O.PLMP
i

G Pil U01079 011673 H PT B06 5 1 T0 HPCI TUR8tNE TRIPPED ON OVER$ PEE 0 00 RING START TF57 PROCEDURE USED WA5 14ADEDUATE

G ?!! 011041 110874 0 PT 000 5 1 iU RCIC STE AM SUPPLY LINE ISOL ATED OUE TO SPURT 0'Is 5 NO CAUSE IDENTIFIED
1 G pit 013113 060875 0 PT 800 1 iU OVER$PE.E0. TRIP OF TU.R.81.NE DURIN.G..S.T.A.RTUP

N3 APP ARENT C AUSE
. ._ - _ - - - .
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ALL FAULTS IN TUR8 tnt-0 RIVEN SWR HPCI AND BCIC PU495

a

k5
P Y IC
L 1C M TF L

T0 0UV A N &
V &E N CONTROL EVENT E M 05P IU 5 CAUSE DESCRIPTION
N i NU9BER Dale M P EEELM Y5 M30E DESCR1 Pit 04

SCR4 DIRTY OUPLEI OIL FILTER
TUR8 !NE..S. TOP V ALVE F,A.I.L.D T.O.O.P.EN..A.F.T.R R E AC T3 RG Pit 020675 0305F8 H PT B09 5 1 NT OIL FliTING LEAEED AND LOST LUBE Ott_ _ _-- . .

G P11 023395 123078 H PT D18 1 iU HPCI PUMP TRIPPE0 IN FULL FLOW TEST
_

GA5 RET OM GLAND SE AL CONDEN5ER RUPTU8 E C
G P11 025165 021479 H PT 018 5 1 iU HPCI TUR8t4E TRIPPE0 00 RING TEST 843 RELAY IN PU9P START LOGIC
G P11 025707 041579 0 Pi D13 5 1 TC RCIC CONDENSATE PUMP TR(PPED
G * I l 0 315 5 7 053090 0 PT C13 5 1 ii ACIC TUR8INE FLOW AND PRES 5URE DID MOT MEET T.S.

AUTO FLOW CONTROL FOUND F AULTY

G Oct 000879 031074 0 PT 813 5 1 TI RCIC IN0PERATIVEsiURSIME STEAM INLET VALVE 1301-61 ERCESSIVE WEAR CAU50 CAM AND TRIP LEVE R
G QC1 010516 0720T4 H PT C01 U 1 TD HPCI SPEED CHANGR MOTOR I10PER. CONT.POWR FUSE 19L 5f 5.tMPROPRLY T AKEN OUT OF SERVICE EARLER

_

400ND DUE in INADEBU ATE LU8atC ATIDM
G 0C1 015194 06177 % H P T C 13 1 iO SPEED CHANGER MOTOR FAILO TO OPERATE

G QC1 016457 102976 0 PT C14 1 TU OPER8tif SURVEILNC OF RCIC PMP COULONT MEET TECNS 5 STAGES WERE SEVERLY DAMAGED
DIt TY CONT LNEGE STICKING OURING OPER A TM

fj G QC1 0205964 012378 0 PT C09 1 ii RCIC PUMP TURBINE SPEED ERRAftC
#* G QC1 021437 050578 0 8T 009 R 1 TT RCIC PUMP REPEATEPLY IRIPPEG ON OVERSPEED TRtp

OtRTY B ALL AND T APPET A55EM. ON 0 5. T RIP

SALL AND T APPET ASSEM SENie REPLACED
S QC1 022190 080779 0 PT 01) R 1 T0 RCIC TUR8tNE TRI?*fD 04 OVERSPEED TE ST

VALVE WOULD NOT OPEN CAUSE NOT DETERMINED
HPCI TU.R.85.N.E.S. TOP. __ _- =-G QC2 002211 102172 H PT 000 1 iU

G QC2 010592 083174 H PT 813 5 1 ND HPCI WOULONT START SECAUSE WALVES WOULO NOT OPER.
253 VOC BATTRY DISCHRGDgCHRGR SKR TRIPP0

G QC2 012801 041875 H PT 804 1 T0 HPCI TURSINE S TOP VALV WOULONT OPEN DURNG ACT TEST AUR OIL PMP AUTO TRIPPD WHEN EMER OIL DAN
TURBINEDRIVENHPCf~PUMPFLOWRATE INADEQUATE

IN8 ROPE R PINNIMG OF P! LOT VLW LEVER AtP
G QC2 013085 072975 H PT C13 1 iU

G QC2 013257 083075 H PT B16 5 1 iU HPCI STS. INOPER48tE DUE TO BREAR IN HI PRESS Ott HI PRESS Ott DISCHARGE LINE REPLACEO
G QC2 013258 Oa3075 0 *f D13 1 ii RCIC PMP TUR8tNE KEPT TRIPPING,4T 3500 RPM W1RN NUT IN OVERSPEED TRIP MECHANISM

_ THAN ORIGINAL
THRO {TL_VLVE_ MECHANICAL OPERATOR WOLDNT RETET RE8tACEMENT TAPPET LONGERG QC2 314049 123175 0 PT 805 1 iD TRIP

AP8 EAR $ 10 SE A TURBINE PR08LEM
G QC2 017356 0128FY H PT C00 1 iU HPCI FLOW DE51 RED COULD NOT GE OSTAINED

G 0C2 017257 020977 H PT B09 5 1 TT TUR8tNE F A LD 50 START DUE TO E XC55W OIL PRE 55URE DIRT CLOGGD ORIFICE CONTROLING OIL PRE 5S.
~

IN*R OPE R TENSION ON A SPRING - REA0 JUSTED
G QC2 0205169 020678 0 PT D13 1 TU RCIC PUMP,1UR8INE TRIPPED AT 3700 RPM

G QC2 021790 061478 H P T C13 1 TT HPCI TUR81NE SPEED COULD NOT BE OSTAINED
JA1 Nui 01 ROD END SEC A9E LOOSE

HI EIMUST PRES 5URE OR AUTO 15DLAT104
G Vv1 030059 010390 H PT 013 1 TU HPCI PUNP TRIPPE0 AFIC A ST ARTING

$11RT BETWEEN EGM G EGR ACT OR STUCK E ER
G VY1 030296 112880 H PT 813 *1 TT HPCf PUMP GOVENOR VALVE W30LD NOT REOPEN

PA5E 9

_ _ _ _
.

.. . _
_
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'

Other Standby Pumps

The pumps considered are: BWR core spray pumps; containment spray

pumps; PWR HCPI pumps; LPCI pumps; and BWR standby liquid control pumps.

| The exposure hours used for the different systems are listed in Table B-1.
;

!

The common cause f ailures to start were all command f aults rather than'

failures. Therefore, quantities involving p cannot be estimated for
failures.

| Rates are estimated for

1. Failure to start, based on all faults

2. Failure to start, based on failures only

I 3. Failure to operate after starting, based on all faults

4. Failure to operate after starting, based on failures only.

Be sure to read the Application section in the main body of this
report. The following computer printouts give the estimates and summaries
of the relevant data.

|

t
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STAMORY PUMP 5 CONT SPRe LPCle PWR HPCte SWR CORE SPRe SWR ST LI8 CONT

} F AILURE in ST AR T

j FAILUeES ONLY. EXCLUDING COMMAND F AULT5

j RATES ARE PER E XeOSURE HOUR

]
TPIPLE OF NUMBERS SHOWS (LOWER 8OUND, P3 TNT ESTIM ATE, UPPER SOUND)

i LOWER ANO UPPER SOUNDS FORM 90 PERCENT INTERVAL
|

t
1

t 4.9E-17e 6.2E-07, 3.5E-06ILAMRDA =

t 2.3E-10, 5.9E-08, 2 3E-071LAn90A =
+

OMFGA t 2.3E-10e 5.9E-08e 2.3E-075=

NO DATA WERE fl8SFRWED FOR ESTIMATING OTHER 00ANTITIES
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STAN09f PUMPS: CONT SPRe LPCle PWR HPCle SWR CORE SPRe BWR ST LIO CONT
FAILUtf TO OPEeATE. GIVEN START
FAILURES nNLY, EXCLUDING COMMAND FAULTS

NATES ARE PER EXPOSURE HOUR
TRIPLE OF NUM8ERS SHOWS (LOWER 80 UNDE PJINT ESTIMATE, UPPER 800hDI

LOWE8 ANS UPPER 8OUNDS FudM 90 PERCENT INTERVAL

t .004, .246, .6979P .

. I 1.9E-08e 2.0E-06. 7.4E-063LAMPDA,

I . I 2 1E-00e 1.9E-07e 4.6E-071LAMRDA

I 2.3F-10, 5.9E-08, 2 3E-078OMEGA =

SYSTEM SRSCE RATE FOR
512E eATE $PECIFIC COMPONENT SETA FACTOR

M MU R1

{j 2 ( 4.95-08, 3.9E-05, 2.0E-05) i 1.4E-07e 2.2E-06, 7.5E-063 I .001e .049e .4221
"

3 ( 4.1E-08, 2.6E-05, 1 3E-051 4 1 2E-07, 2 2E-06e 7 5E-06) { .001e .045. .5509

4 t 3.6E-08, 2.0E-05. 1 0E-05) t 1 1E-07, 2. 2E -0 6e 7.5E-069 i .001e .041e .4738
6 4 3.2E-08, 1. 3E -05, 6.8E-06) I 1.0E-07e 2.1E -0 6. 7.5E-063 I .001, .035, .4741

1 9 4 3.0E-08, 9.9E-06. 5.1E-06) ( 9.6E-08, 2.1E -0 6, 7.5E-069 I .000. .032. .4689

.......

DVERALL t 3.0E-09, 2.0E-05, 2.0E-05) E 9.6E-06, 2.2E-06e 7.5E-069 I .000, .041e .5005

R ATE F3R SET OF K SPECIFIC COMPONENTSSggjgM
M R2 R3 R4

2 t 1.6E-09, 8.8E-08, 2 8E-071

| 3 t 1.2E-09, 8 38-08, 2.7E-071 8 5.5E-10e 7 1E-08, 2 5E-079

4 t 1.1E-09e 8.2E-08, 2.7E-073 4 5.2E-10e 7.1E-06, 2 5E-078 I 3.9E-10e 6.6E-08. 2.4E-071

6 8 9.4E-10, 8.0E-09, 2.7E-0FI t 5.0E-10e 7 0E-08, 2 5E-071 t 3.8E-10e 6.6E-35e 2 4E-071
8 8 8.9F-10, 7.9F-09, 2.7E-OFI t 4.9E-10e 7. 0E -0 8, 2.5E-07) t 3.8E-10e 6 6E-09e 2.4E-07)

.......

OVERALL 4 R.9E-10. 8.2E-06, 2.8E-078 I 4.9E-10. 7.1 E -0 8, 2.5E-078 8 3.8E-10. 6.6E-09. 2 4E-373
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I ALL,F AjlT5 IN 5T44087 PJMP5t CONT. SPR AY, LPCle PWR HPCle BWR CORE SPRAYe BWR 17. LIO. CDMTROL
_

A
C

5 i',

P Y C IC
L }C M A T F L

V 4 1 0 0 Y A N &
E N C01180L EVF1T E M 0 P I U 5
4 i Mu18F R OATE M P EEELM Y5 MODE DESCRIPTION C AUSE DE_ SCRIPT!DN .

,

8 091 02J274* 011278 F PM UO! N 2 NO 80TH CONT SPR AY PMP5 IMOPE R A8LE R/R IN MODE 4 Pump CE T.8KRS. R E-ENER GilED

8 091 021851 061878 F PM 813 5 1 iT C ON T A IN.M.E.N T S.P.R A.Y. PUMP FalLE0 TO 5f A.RT AUTDM ATT:. SF45 OUTPUT MDOULE C AUSED F AILUREm . _-- -

8 081 033128 040600 F PM U02 1 M0 OIL StGHT GL A55 FOR CONT SPRAY PUMP 1-2 BRD4E OR3 TEN SY CONTRUCTION PE R S ONNE L

R DE1 0148064 012876 L PM 802 U 1 iD LOW PRESS INJECTION PUMP 1 A - IMOPER &BLE 19:0RRECT SUS 5TITUTE OREARER INSTALLE0

8 OE1 0148069 012876 F PM 802 U 1 T0 REACTOR BUILOING SPRAY PUMP - IN0PER A8LE (149 11:nRRECT SU65TITUTE BREAEER INSTALLED

8 0F1 025915 041979 F PM A05 1 T0 18 R8 SPR AY PUMP FDUND LE AKING AROUND WENT L19E PLJG Was SUPPOSED TO SE IN LOCAT10N OF VE

8 0F2 000577 111273 L PM 801 U 1 iO LOW PRESSURE INJECitDN PUMP 28 FAILED TO START BREAEER NOT RAC4E0 IN PROPERLY

8 OE2 0110714 120974 L PM UO8 5 1 i& COMMON SUCit04 VALVE FOR 1 LPCI AND 1 CONT SPR Af P U1P F AILEO TO OPEN - OPEN Cut IN 1 PHASE
R OF2 0I10719 120974 F PM USS 5 1 T0 COMMON SUC TION,VA{VE FOR 1 L PCI,A,ND,1 CONT SPR AY P U9* FAILE0 TO OPEN - OPEN Cut IN 1 PH A SE,, ,

@( 8 0F3 014484 09017 7 F PM V04 1 iD E XCE S V N015,DURNG,VI BR TM TST OF 38 RFI SLONS SPR AY Ott LEVEL IND IMP 40PERLY POSITIONED
,

8 003 023435 122079 F PM 014 1 TT REACTOR SUILOING SPRAY PUMP DECLARED INOPERABLE MIGH VIBRATIDN DUE TO LOOSE IMPELLER ,

B OE3 021046 040479 F PM 002 1 iD OIL DISCOVERED LE ARING FR6M PUMP C A5ING PUMB SE . SEARING CAP INST ALLED INCORRECTLY I

~

8 R51 014711 112376 F PM 801 0 1 iD RX SLOG 5PR AY PUMP FAILED TO START BRtt N A5 NOT R ACKE'J IN CORRECTLY !'

g e51 024886 071979 L PM A19 R 1 iT OHR PUMP 'B' LEAKED IN EXCESS OF TECN SPEC FAILED SE Ale 5E AL r.EPLACEO
' '

l

C CC1 011272 112574 F PM C07 1 iT DURING TESte CONT AIN SPR AY PMP 811 TDH 005 Lod 43RMAL WE AR OF P'JMP INTERNALS

NO 12 CO.N.T.AINkFMT SPR A.Y. PUMP WAS T AR.EN OUT OF SERV REsAIR 5 MALL LFAK IN SE AL WTR PIPE N1P PLEC CC1 015223 062176 F PM U12 R 1 Ni
. .

C CCI 01128T 062277 F PM U12 R 1 NT NO 12 CONTAIN9ENT SPRAY PUMP W AS TatEN OUT 3F SERV LE ARING SE AL dTR COOLER C A5ING FITTINGS
C.CC2 027373 102779 H PM 019 1 N T HPSI PUMP 'A' FatLEDeREQUIRING SECUb!NG THE PU9P N2 MANIC AL 3E ALS F AILEO DN 822 HPCI PU PP

C CC2 0330784 027590 L PM 000 1 UU LPSI PURP 21 T AKEN OUT OF SERVICE FOR CdRR. Matti. CAUSE N0* GIVEN
C CC2 0306798 022510 F PM D02 1 UU CONT SPR PUMP 21 TAKEN 005 SY MISTAME N15UND'a5fANDINGe Smo NAVE SEEN LPSI 21

C FC1025444 04?079 F PM P01 U 1 T0 CONTAINMENT SPRAY PUMP FAILED TO START e51 39) SU'Ps F BRE ARER SDUND 00E TO PERSONNEL ER.

C M t 2 0 31945 070380 H PM 004 C 1 T0 'A' HPCT , PUMP SE!2EO PR7.EDURE DIO NOT REGUIRE MIN FLOW VLV OP i

C MY1 002322 120272 H PM R02 U 1 T0 HP51 P-145 $UPPLIED SY " A" OG OIO NOT ST ART G81UNDING SLOCK NOT REMOVED FROM CRT SPR

C MY1 027205 091879 F PM C03 U 1 10 *e' TR AIN COMiatNMENT SPRAY PUMP Ot$ PRESS OROPPEG *J: TION VALDE WAS CLOSED

L 4Y1 027289 100379 F PM 813 5 1 TT 'A' TRAIN CONT AINMENT SPRAY PUMP FatLED TO START C3tTACT SLOCR IN PUMP SER FatL TO MA3E Up

IPAGE 1

,

%
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f

ALL F AULT5 IN STAND 8Y PJMPS CONT. SPR AYe LPCIe PWR HPCle SWR CORE SPR AY. SWt ST. Lle. CONTROL

A

5 h
P Y C IC
L 5C MA iF VL

V A f 0 0 Y A N I A
E N CONTROL EVENT E M D P IU I5
. ... NUMBER ..D.A T.E . M.P. .E.. .E .L.M. .Y .5 . MODE DESCRIPit0N CAU5E DESCRIPTIONN I

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

C PA1 010659 071174 H PM C04 1 TD HPSI P664, TESTED UNSAT,$HUTOFF HEAD MOT OEVELOPD STH STAGE IMPELLOR MOVED OM SHAFT
C PA1 013006 070975 L PM C010 1 70 LPSI PUMP 678 NO FLOWS NO PRES 5URE TW3 VALVES NOT IN CORRECT POSITION
C PA1 013820 112275 L PM A04 1 MD LPSI PMP SE AL LE AKG PMP TYPE 8I21 Ale 5ER 4-67391 19PRPR DRING CLE AR ANCE
W RV! 020132 121677 L PM O20 1 TT 1 A LH51 PUMP SHUTDOWN DUE TO HI VI8 tai!ON 04 SHAF T 'U1P-TO-MOTOR MIS ALIGNMENT

~

W 9W1 029105 001079 L PM C09 1 iO LH5I PUMP FAILED TO REACH REGUIRED RECIRC FLOW *I!CES OF PL ASTIC FIRE HOSE N022LE F00D0
'

W DC2 032628 090450 L PM C06 U 1 iD EAST RHR PUMP WAS FOUND U15f ABLE ALL AIR WAS NOT REMOVED FROM SERVICE
W HN1 021329 040378 H PM C14 1 MU "A" HP55 PMP DEVELOPED UNUSUAL DRAG DURING 14 TNT INSPECTION DISCL50 CSKD WR RNGS G $$HN ES

~

I
823C025~HPSIPUMP STAkkhD ONLY DEVELOP 7000 PRS 80t f C ACID LE AK AGE C AUSD SUCTION BLDCK AGEW IP2 010282 051074 H PM 409 U 2 M T

W trl 017e62 052??5 L PM A16 1 ND RHR'PMP 82r REMOVED FROM SERVICE TO REP AIR SE AL HT LE ARNG SE AL HE AT ICHit - PMP MOD 8 8R206.s

| k$ W I?2 015920* 080576 H PM C03 N 3 T0 AL1 35AFEThIMSPUMP5kUkAPPX 10 k N W/0 50 Cit 01 CM1 PUMP SUCTION VLV 88468 NOT OPEN
{ W IP2 018 799 .052577 L PM A19 1 NT 822 RHR PUMP REMOVE 0 FROM SERVICE MECH SEAL AS$Y G5KT DETERATO AND LEAKE0
'

W IP2 021706' 060278 H PM 021 1 iT EXCESS DIL FROM 51 PJMP No. 22 THRUST SEARING . THRHST COL L AR AND SHOES F AILEO.REPL ACE O
i W IP) 0169*4 011277 H PM B13 4 1 ND 833 SI PMP FAILD 10 START FROM SI53 PLANT TRIP 133t TO RELAY IN 5 FART CRT FAILD MODEL 2412PC

*

W IP3 017878 040477 H PM C14 1 # T NO. 315 AFTY INJ PMP H AD GR AD DETERATN OF FLO OUPT WORM INTERNALS - HIGH HE AD TYPE JTCH
W IP3 021036 032878 L PM A16 1 NU 831 RHR PUMP REMOVED FROM SERVICE ~~~~ G$(Y STWN GLMD PL ATE AND PMP C A5 tNG LK NG

W JF1 022631* 0917FM F P1 001 U 2 " 14 D 80TH CONTMT SPRAY PMP $UPPLY BREARERS TAGGED 1 PEN R1TH TRAINS REQUIRED SY TECH $PECS
1

W <F1 019313 100777 F PM 800 R 1 TD SPRAY PMP FATLD TO START 00E TO OVERCURRENT TRIP ST ART CURRENT G.T. SEiP0 TNT 3 RAISED ST1PT ..

'

I W WE1 011518 1024F7 F PM 800 R 1 ND A CONTPINMT SPRAY PUMP FAILED TO START DURI1G f575 CA15E UNEWN - OKR WAS TRIPPE0 DN OVRCURNT ,,
'W ME1 020094 1273F7 F PM 900 9 1 TD ICS Ph 8 AILED TO ST ART CURING OPER ATIONAL TEST CA3SE UNRNOWN - BRRR OPERTG ERR ATICALL Yy ,

W NA1 021665 06067R F PM 809 5 1 TD CONT GU$NCH 3 HAT PUMP'l-GS-P 55 f5i[ED TO ST ART RE 5"RFW FOUNO IN SUPPLY SER (FOREIGNI
W NAL 021690 061578 F PM B13 5 1 iD QUENCH $FR AY PUMP,1*QS-E-18 F AILED 10 5T APT RRR CHR SPRING MOTOR SWITCH IN OFF POSI.
W P81 017619 041177 H PM 004 li i0 .812Safik"$kh~Pk5~hhikPEL[R MOVED 555 ALLY 01 SHtFT AR10RMAL PRESSURE DI57RBitDN ACROSS IMPLR .?

~

- T U [ 811 S AF.E.T.Y I.N.J.f(T I ON PUN.P.F A IL.E.D..T.O.'.51 AR T 11 ' 4 CTO UN(NOWN C AUSEeEVENT COULD NOT BE REPE AIEDW PP1 026014 040819 H . PN 6;?, !
'

. ._

W PR2 021039 041778 d-PM'UC} U. 1 ND OPERATOR PLACE 0 822 RHR PUMP 005 - AUX OPER 1pE9E0 Ctf SR<R'FOR S 21 RHR PUMP - PERSONNEL ER
W Pit 014649 062174 F PM 813 T 1 UD CONTAINMENT SPRAT PGMP- _ _ y.I,P144 O ID N OT ST A R T.- ___=

PJ1P BRKR L ATCH WAS NOT FULLY ENGAGED .a-
; , '

\ 's
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ALL F AULT5 IN ST ANDSY PUMP 5e CONT. SPRAYS LPCIe PWR HPCIe BWR CORE __S*Rafe 8WR ST. LIO. CONTROL_ _

A

5
P Y C C '
L 5C M ATF L

W 4 T0 0UY A N A
E N CONTROL EVENT E M D P IU).1.US)Sb).. sib.$$.b.gbb.)5.g MODEDES{{{{ TION ___ .__ CAUSE DESCRIPTION.

. .........=-

W Pil 021745' 063078 F PM 813 T 1 ND CONTAINMENT SPRAY _ PUMP 1-P148 DECLARED 005 POdER SUPPLY 8RR WOULD NOT RACR IN
_

W PG1 001037 061173 H PM B13 T 1 iD SAFETY INJECTION PUMP 1C F AILED TO START BE1T OPERATOR ARM 04 THE CELL SWITCH

W RG1 010046 040674 H PM 813 T 1 TD IC SAFE.T.Y. INJECTION PUMP F A.IL.ED..TO..S.T AR T M41J ALLY PRENATURE CLOSING OF C8 TRIP B AR_ . _ .. .

W RG1 010664 OR0774 H PM P13 T 1 T0 1C SAFETY INJ PUMP FAILED TG START ON BUS 16 MAY 8E FAULTY LOCKOUT INTERLOCN

W RG1 0121364 020575 H PM 813 i 1 T0 1C SAFETY _ttjJ_ PUMP FatLED TO START ON BUS 16 'a E P WE AK SPRING AND TIGHTENED WERE IN C8
,

__

W RG1 0121369 020675 H PM 813 T 1 T0 1C 5AFETV INJ PUMP F AILED 10 START ON 80516 REP WEAM SPRING AND TIGHTENED WIRE IN C8

W wG1 012397 021875 H PM 813 7 1 TD 1C SAFEIY INJ PUMP FAILED TO START ON SUS 16 NECH SINDING DN LOCKOUT SOLENGID PLUNGER

W PG1 016 716 010377 H PM 813 T 1 TD IC SAFE.T.Y..IN.J..P. UMP FAILED TO START 04 BUS 14 WEAR SPRING IN'5ECONDART CONTACT A55Y
. _ .. .

W RG1 019244 062977 H PM 813 i 1 T0 1C SAFETY INJ PUMP FAILED TO START ON SUS 14 N3 APPARENT CAUSE FOR CB FAILURE
~

00 W RG1 021670 052978 F PM 813 5 1 TT C5! PUMP FAILED TO START FAILED CIRCuti 8KR
Co

W #02 002067 060772 F PM 814 1 UU ONE OF THE CONTAthMT SPRAY PMP5 FOUND TO BE GIN 01G Butt DN IMPELLER GALLED THE SEAL RING
W #92 0001848 070973 H PM 802 U 2 UD SAFTY INJECTibk PMP5 "B"L"C" TRIPPD ON MANUAL STAR 115f ANTN5 TRIP SEf f!NGS WERE SEI AT MIN.
W eq2 017585 032477 F P1 UO2 5 1 ND CONiMT SPRAY PMP A NOT ON SVC DURING CRITICALITY PERSONNEL HAD REM 0WED PUMP F80M SERVIC E

W R02 019793A 112377 H PM U01 N 3 ND BRE AEERS FOR. ALL 3 S AFETY INJ PMP5 FOUND R ARD OUT F AILURE T3 RECOG T5 LIMIT FOR GT 200 F OP

W P02 0117938 112377 F PM UO! N 2 ND BREARERS FOR BOTH CONT SPRAY PMP5_F_0UND RALD OUT FatLURE TO RECOG T5 LIMIT FOR GT 200 F OP

W R02 0226144 100378 F PM C06 U 2 TD BOTH OF THE CONT AINMENT SPR AY PUMPS FOUND AIR 40'JMD PJ175 NOT WENTED AFTER SYSTEM RE ALIGNE C
W 202 026063 041479 H PM 800 1 iU 'A' 51 PUMP F AILED TO START CAJ5E UNMNOWN

W R02 032732 081180 H PM 813 5 1 TT 'A' 51 PUMP BKR FAILED TO CLOSE M13H RE515fANCE ALARM SWITCH CONTACT

W Sal 017700A 050677 H PM 001 U 2 R D SOTH 51 PUMP 5 AN61 CENTRIFUGAL CHG PMP TAGSED 30T PERSONNEL ERROR - NOT FOLLOWING PROCED1*E
i W 541 0232329 112778 L PM B13 T 1 N i NO t RHR PUMP F AILED TO ST ART OURING $1 835 F AILURE DOE TO OUTPUT TR ANSF F AILE D

~

W 541 028006 112879 H PM 814 R 1 ND 5 * UMP F AILEDeLOOSE LOCKNUTS FOUND 5 HAFT SENT REWERSE ROTATION POSSISLE C AUSEnf12 PUPP
~

W Sul 321521 051078 F PM 009 1 T0 INSIDE RECIRC $ PRAY PUMP RS P-14 F A_ILED TO R1T ATE FORFIGN MAT. BETWEEN IMPELL AND WEAR RING
W SU2 000519 111373 H PM 802 0 1 UD SAFETY INJfCHG PUMP 2-CH-P-18 DID_NOT START-MANUAL FUSE 5 WERE NOT INSTALLED IN CONT CIRCUtis
W TR1 017572 030277 H PM 813 T 1 ND ONE OF TWO SAFETY INJ PUMP 5 FAILED TO START 11* ROPER ACTUATION OF D84 SEG CONTACT 5

0I6 N9f,5iART - AUTOMATICj SEQUENCER CONTACTS OPER WITH TOO LOW C PN TW TR1 0191684 052877 H PM 813 T 1 TD 8 SAFETY INJ PUMP
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. _ _ _ _ - . -__- - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _

ALL F A}Li$ IN ST ANOSY PJMP58 CONT. $PRAfe LPCle Pdt HPCIe BWR CORE SPRAfe BWR S T. LIO. CONTROL

A

$
P C I C
L C M A TF L

y A 0 0Uf A N A
E N CONTROL FVENT E M D$P IU $

. ..F. . NUMBER DATE MP E EEL Mf 5 MODE DESCRIPTION CAUSE DESCRIPTIONN
-= ===

W TU3 000780 020574 H PM 911 $ 1 NO 3A SAFEff INJ PUMP FAILE0 TO START 1150FFICIENT CHARGE ON 8tKR CL3G $PRING
~

W 101 010136 050374 H PM C11 U 1 NO SAFT INJ PMP SibPPb WHEN LOW RUM CURRNT/ PRES $ SEEN Att LEARAGE INfD PUMP CA$ING
W TU3 025775 030279 H PM C17 1 MU 38 St PUMP FOUNO TO BE RUSSING C4JSE UNKNOWNetMPELLERS MOVED

~

W TUS 013700 110977 F PM 000 1 NU 48 CONT SPRif PMP INBOARD SRNG dVRHE AfD M3SEL 3736 4R6-13DV 1450GPM At 470 FT
W vel 016649 121676 H PM A16 1 ii 81 HP$I PMP $H AF T HOU$NG SE AL LE A A50 CUT IN GASKET BETWN HOUSNGISTUFFMG SOR
W YR1 016862 010777 L PM 407 1 fi PACKING GL4D ON el LPs! LE AKE0 EXCE55VELY PA:KM RE ACHO END OF LIFE RE PLACD P ACK ING
W fot 020071 122977 L PM D04 1 iD 8 3 L PSI 00kSRb $HFT P ACKN GL AND DVERHE Af De PU99 $70 INSUFCNT CLEARNCE BETWEEN $HFitPACKN GLMD

~

W 211 01008; 04P774 F PM 806 U 1 U0 18 CONTAINMENT $PR AY PUMP DID NOT ST ART GR(R RACKED IN TO WRONG P0517tDN

CONT AINME_NT SPR AY DIESEL F AILED _ f b_ SfAR TDIESEL STARTING 84TTERIES F AILEDW ZI! 013217 082575 F PD 813 $ 1 Yi,,

LJ W 211 023442 122678 F P D 018
1 ii C ON T A I N.M E N T..S.P R a f PUMP 1C DE VELOPED. HOSE RUnitIRE CO3 LING Sf5 MOSE ON DIESEL BROMEuD ... = . __- ..

W ZI? 010709 071274 F PD CO2 5 1 T0 CONT $PRf INJ PMP 2C OPERATO 10t SELOW NDRMAL HE AS MAN CDNi V ALV NOT PROPERLf LOCKED
W ZI? 022916 110878 F PD D18 1 ii CONT AINMENT $PRT PUMP 2C OEVELOPEb~ HOSE RUPf0RE C11 LING $f5 HOSE ON DIESEL BRDME
G RF1 000713 011774 U PM A19 1 TT 18 Sf 8f LIQUID CONT PUMP F AILED SURVEILL ANCE TEST PATRING C1 1 DF 3 PUMP PLUNGER $ FAILED
G OF1 010377* 061974 0 PM 813 U 2 iD 18 L 1C CDR $PRA DIONI SkART OURIN $URVLLNC TESTIN BE1T CONTACT ARM ON RELAY IMANUAL STARil
G SF2 022095 080478 U PM C07 1 ff 28 STAN087 LIQUID CONTROL PUMP F AILED TO RE ACN C A* N1tnAL WE AR TO WALVEeSEAi!NG SURFACES
G RF3 016057 092 376 t PM 813 5 1 iU RHR PMP 3C FAILD TO START DN NORMAL POWER 0*EN C AOLE IN RHR LOGIC
G RF 3 032025 0 71480 L PM D13 $ 1 T0 3D RH.R PUMP TRIPPE6 ON,INSTANf5NEdus OVERCURRENT POS$18tE INCORRECT SETPOINT OF RELaf

G 881 013025 082977 F PD 813 3 1 i0 DIESEL FIRE PUMP F AILED TO START DURING REFUEll13 2 9 ATTRY C A8LES LOOSES 8 SATTRf WAS DISCH
1 A 0'6 Nui ST ART 3 COVER LD65E [~ CONT ACTS CORRO C3RRODED DUE TO WATER LEAES

~

G Sol 019677 110577 L PM 802 5 1 ii RHR
' ~ ~ ~

C 981 025041 010979 L PM R13 5 1 iO RHR PVdP EDs WOULD NOT START 11TERNAL PR08LEMS IN CIRCUIT BER
G RR1 030408 021400 L PM 000 1 iU IO RNR PUM8 1 RIPPED IN TORU$ COOLING MODE C A3SE UNKNOWNe 8KR RESE T AND PUMP ST AR T ED

~

G 992 017186 020777 0 PM 813 5 1 iU CORE SPR Ah 28 F AILO Th~$f ART--OKR CH}RGIN $*RINS CNARG. $PRING MANUALLY CHARGEDe8MR CLD5ED

24fMARGN _0_OR $ WITCH IN OFF Pb5tTION PER$0NEL LEFT SWITCH IN OFF PO$1 TIONG 9R2 019676 062277 L PM 801 U 1 iD pHR M I

G Cn1 0200494 112177 U PM A05 1 T0 "B"S8LC PUMP STUFFING Ox GLAN6 FOLLOWER BLEW f/JT MOf EMENT OF INSUFF CONTAINED GL AND FL W R
G Col 0200498 117177 U PM C05 1 TD "a "$ 8 LC,P UM P_F AILED TO MEE T.REQD FLO.W A T PRESSURE 3 IN LIEU OF 5 P(G RINGS IN$fLLD BY NF CR

_ _ _
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..L L..F..AUl i 5 I N..S T A N D.B.Y.P.J.M P 5 s -CONT. S.PR AY, LPCI, PWR HPCI, SWP CORE 5'R AY, SWR ST. LIO. C 01 T R.O.LA
_.

.- -

_ . =.. .- _

. _

A

C
5 i

P Y C I C
C M A TF VL}0L

U ]i 5
A1 0 Y A NW A

E N CONTROL EVENT E M D P I

.N . .i . .N.U.18.E .R...D.A T E. .M.P. .E .. .E L.. .M .Y $ __ __ MODE _ DESCRIPTION C AU SE _DE SCRI P T 7CA
.. . ....

BREAKER FAILUREG Col 027957 1223F9 L PM 813 5 1 ND RHR PUMP _'10'_WOULO NOT OPERATE . _ ___

SLC PUMP}1_B _WQULD _N3T PUMP _ REQUIRED FLOW RATELEAKING INTERNAL SUCTION AND DISCH VALWE5G Col 033788 031080 0 PM C07 1 iT

G Dal 012848 061375 0 PM 909 5 1 ND CORE SPR AY _PMP 211A,DIO NOT START 01 SIGNAL OttTY AUX CONTACTS OM 4KV CKT SKR
_

_

G DR1 000427 092873 D PM 019 1 UT 14 C ORE _ $ P R AY PURP INOPERABLE DUE_T0_5MOKINS PNG METALIC PKG SCORED SHFT SLV AND DI5f0RTED

PuM.P.P.AC.K.ING OVR HEATED, BEGAN SMKI1G PJ1P LAST PK0 11/16#76, LAST TSTD 9120177G 091 017321 100477 0 PM 019 1 TU 8 CORE SPRAY _==___ - .. .-- -- =. =_-

G DR2 002284 030572 L PM 809 T 1 T3 2C LPCI_F AILD TO ST ART OURING TE$i Ott TY CONT ACTS IN 4KV ECCS BRE AKERS

G OR2 015195 062576 L PM 819 T 1 N ) 2C LPCI F AILD TO ST ART FOR MAINING_IORUS WiR. TEMP OI4TY SWITCH I4 4KV 84R FOR PUMP
~

G DR2 025953 041579 L PM 800 1 iU 2A LPCI PUkP WOULO NOT START C4J5E UNKNOWN

G 092 032415 081880 L PM A09 1 N T 2A LPCI PUMP SEAL FOUND LEAKING SE AL F AILED DUE TO OIRT ON SE ALING SUR F.
.a ~

($ G E N! 012973 S70175 L PM 813 5 1 TD RHR 18 $5h CNT 8KR F AILD 50 CLUSE 5Li'PD CAM IN LATCH ASY. OF AC8

G EN1 021481 050678 D PM 813 5 1 T0 CORE SPRAY PURP FAILED TO ST ART IIAI C31 TROL SWITCH HAD SROKEN POSITION STOP
_

,

G EN! 033578 090680 t PM 002 5 1 TD "Da RHR PUMP VIBR ATED OUTSIDE A5ME CODE WR1MG REFERENCE DATA USED
_

G FP1 017933 060677 U PM A19 1 ii "8" STAND 8Y LIQUID CONTROL SYS PUMP PEG LEA (AGE P A KING DEGR ADED OUE TO AGE ANO WE AR
~

G F P1 022504 041578 L PM 802 5 1 iD RHR PUMP 50PE3C RENDERED IN0PER A8tE CitTROL POWER FUSE H0LDER WAS BENT

PUMP,'C' FAILED TO START PRJPEkLk Li1T T 5 WITCH NOT ADJUSTED PROPERLYG FP1 027358 102079 L PM 813 $ 1 i i RHR
G M01 002168 101172 U PM C06 0 1 i0 Sf8Y LIO CONT PUMP DIONT DEVELOP REQD HE AD IM* ROPE R VENTING # FILL UF SUCTION LINE

~~~~

'G NM1 002015 060172 O PM B13 T 1 U0 CORE SPRAY PUMP FAILED TO START C3 FAILE0 - LNKGE TO AUX 5 WITCH BINDING
CB F AILED - SURNEO CONT REL AY CONTACTS

G NM1 002016 060172 0 PM B13 i 1 US CORE SPR A.Y. PUMP F AILE.0 TO S T AR T.. __ _- = ---- ...

G NP1 010746 091774 F PM C05 1 TD 0122 CNIMNT 5PRAf_ FLOW 2600GPM V5. ,3000GPM 214 PIECE OF WOOD WEDGED IN EYE OF PUMP
_

G NM1 013016 061875 U PM 813 5 1 T0 11 STAN.D8Y L t 3 C ONT PUMP WOULD.N.O..T.S.T AR T
P1 DER BRKR TRIGGER W AS NOT L ATCHED

_ _ _ - - _ _ _
- .

G OC1 002253 080172 F PM 813 i 1 UD CONTAINMENT SPRAY PUMP F AI8 ED TO START Of t TY C ONT ACTS 04 8RKR POSITION SWITCH

G OC1 002305* 080172 U PM 813 U 2 U0 GRKR FOR,1,ST8Y LIQ CONT PU9P R AC K EO,0U T -0T HE R P1P W1JL D NOT ST ART - AUX CONT PREVENTED CPE
_ _ _

START OR1EEN WIRE 10 KEY LOCK SWITCH
G OC1 003217 061873 F PM B13 i 1 UD C ON T A I N.M.E N..T..S.P.R A.Y..P U..M P 51C 010 NOT _=

ST AR T CIRCUIT F AILURE - TIME DELAY REL AY
. _ -- ---

G OC1 010834 101874 F PM 813 i 1 T D CONTAINMENT SPRAY PUMP SIA F AILED TO START

G Oct 012029 021175 F PM 800 R 1 YU CONTAINMENT SPRAY PMP 514 F AIL.O TO.S.T AR T IN Auf1 011FR I NVE 5 f lG A T IO1
.==___

- ..

'ASF 5

_ _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _

ALL F AULTS IN STAND 87 PJMPS: CONT. SP'AYe LPCte PWR HPCIe BWR CORE SPt AYe 9WR Si. L!Q. CONTROL

&

'
P C C
L C M A TF L
A 0 0UV A N A
N C01 TROL FWENT E M D5P 1 U 5

N I NU1RE R DATE MP EEELM Y 5 _ _ .........M.O.D E D E S C R I P T I ON------- ........ ==-- CAUS.E. DESCRIPTION-

G OC1 012330 010675 F PM 813 T 1 iD CONT AINMENT_5PR AY PUMP 51A_F AILED,TO,5f 4RT 11 AUT1 8R(# IRIP 8AR FAILED TO RESET ON PREW TR P
_ _

G OC1 014576 042376 D PM A19 1 NU INBOARD,$E AL ON CORE SPR AY_NZO18 CR ACKD 3GP9 LE A( CARRON ROTATNG WASHR CRACKD CAUSE UNKNkN

G OC 1 0164 77 111176 F PM 813 T 1 TD CONT A IN.M.E.N.T..SP.R.A.Y..PU.M.P 51D D ID NO.T.5.T AR T C9 TRIP L ATCH F AILED TO RESET
. . - _

G OC1 023118A 112678 F PM B13 T 1 iD CONTAINMENT SPRAY PUMP Sic FAILED _TO, START ER*ESS FRICTION IN POWER CIRCUti BRE AKER$
.

G OC1 0231189 120278 F PM 813 T 1 TD CONT AINMEN T SP R A.Y- PUMP S IC F.A.I.L.E.D..T.O.S T A R T EE:E SS FRICTION IN POWER CIRCUIT BREAKtR5
G OC1 025827 041979 0 PM 813 5 1 iD CORE SPRAY PUMP _ _______

.. -- =

FAILED TO START ON SIGNAL I120141 FUSF Fa! Luke
G nC1 027695 110379 0 PM 803 U 1 TD CORE SPRAY 8035TER PUMP DID NOT STAR T, LOOSE FUSE PERSONNEL PANIPULATING FUSE FOR TEST_,

$ G #92 021081 042978 L PM U01 U 2 ND UNIT 2 "B"e"D"RHR BLOCKED FOR 2 HRS. OP!RTR RFMVD UNIT 2 INSTED OF UNIT 3 PPPS

G PR3 012013 021675 U PM R13 5 1 TD STANDBY LIJUID CONTROL PUNP, FAILED TO $1 ART 01! PHASE TRIP DEVICE MARGIN ALLY ADJU$ TE D
G P93 019831 111477 U PM A07 1 NT STD87 LIQUID CONTROL PMP 38P4D OUT OF SERVICE REPLACE PACKING PREVNTV MAINTENANCE

G P91 020273 011378 U PM 813 5 1 TT STAND 8Y L100lO CONT PUMP 3A DECLARED IN0PERA9LF N2 ACCUM DEPRESS - CHGING VALVE F AILED OP
G Pil 012441 011979 D PM 818 1 TU "A" CORE SPR AY PUMP TRIPPED ON ST ART FAGLTY MOTOR WINDING 5 - INSULATION
G P Il 311593 100977 0 PM 813 5 1 iD CORE SPRAY PUMP P-2158 FAILED TO START IN 0RRECT LOGIC CL5NG SCHEME FOR CIR B RKR

G P!1 020894 032378 D PM 813 5 1 T0 CORE SPR AY PUMP ,"A" DECL AR ED IMOPER Ai!VE L315E CONN 04 SPRING CHARGING LIMIT SWTCH
G PIl 031177 051380 D PM R13 T 1 iD CORE SPRAY PUMP P-2158 FAILED TO AUTO START 8Kt 152-607 E XPERIENCED A TRIP FREE OP.
G QC1 002210 101972 D PM 813 5 1 i0 18 CORE SPR AY PUMP F AILED TO ST ART DURING TEST INP A0J AUX C DNT IN OREAKER NO. 1422

S8LCSf5_PUMPHADDISCHPRESSFLhCTUATI315 INTERNAL CH4 WLWS WERE LE AKINGG QC1 014539 032576 U PM C14 1 iT "S"

G QC1 016904 120276 L PM 902 U 1 UD AIR L DCKD_ SUCT HE ADR CO,MMON TO 14 RHR LOOPeDTFSL C RNR SER WTR PMP HAD AIR LINE CONM TO C ASE
G QC2 012799 041875 D PM 813 5 1 TD CORE SPR AY PUMP 28 F AILED TO AUTO ST ART L335E TERMINAL CONN ON CONT PANEL 902-33
G Vf1 014997 011P77 L PM 813 5 1 TD "0" RHR PUMP WOULD NOT S T ART 4 LOOSE LE AD IN A BREARER C AUSED F AILURE

PAGE 6

_ _ _ __ _ _m



._ . .

PWR HPCI and CVC Pumps

For this analysis, the two systems are treated as a single pooled sys-
tem. This allows for common cause shocks that affect both HPCI pumps and

CVC pumps simultaneously. The two systems have already been treated sepa-
rately, CVC with the alternating pumps and HPCI with the standby pumps. In

| these earlier analyses, the only common cause shocks considered were
restricted to a single system. The exposure times used are calendar hours.

Rates are estimated for:

1. Failure to start, based on all faults

2. Failure to start, based on failures only

3. Failure to operate after starting, based on all faults

4. Failure to operate after starting, based on failures only.

Be sure to read the Application section in the main body of this
report. The following computer printouts give the estimates and summaries
of the relevant data.

f

9

143

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



PWR HPCI AND CVC PUMPS (POOLEDI

FAILUPE TO START

ALL F AULTS - BOTH F AILUPES AND COMM AND F AULi$

PATES ARE PER CALENDAR HOUR
TRIPLE OF NUMRERS THOWS (LOWER 80U40, P31NT ESTIMATEe UPPER 800N01

L0 DER AND UPPER ROUND5 FORM 90 PERCENT [4TERVAL

|

|P . t .140, .261. .3958

I 1.5E-08, 2 9E-06, 1.1E-05)LAMBDA .

t 9.8E-07. 5.5E-06, 1 3E-05)LAMBDA .
+

t 8.8E-10e 2.2E-07, 8.6E-073OMEGA =

SYSTEM $ HOCK RATE FOR
SIZE RATE SPECIFIC COMPONENT SETA FACTOR

M MU R1

3I 2 ( 2.1E-06, 1 3F-05e 3.3E-05) ( 1.4E-06, 6.3E-06, 1.5E-05l I .041, .187e .3581
'

3 ( 1.7E-06, 1.0E-05e 2 5E-051 t 1.2E-06, 5.6E-06. 1 4E-051 I .040s .252, .4559

4 f.1.4E-06, 8.4E-06, 2 1E-051 ( 1.0E-06, 5.2E-06, 1.4E-053 I .048e .266, .4621

5 t 1.3E-06, 7.5E-06, 1 8E-05) t 9.7E-07e 5.0E-06, 1 3E-05) t .044, .253e .4511

6 8 1.2E-06, 6.9F-06, 1.7E-05) t 9. 2 E-0 7, 4. 9E -0 6, 1.3E-058 t .039e .228. .4399

7 t 1.1E-06, 6.6E-06, 1.6E-05) t 8.9E-07, 4.8E-06, 1.3E-050 t .033e .199, .4238

.......

OVE*ALL I 1.1E-06. n.4E-06. 3.3E-05) t 8.9E-07, 5.2E-06, 1.5E-058 I .033e .252e .4621

SYSTEM RATE FOR SET OF M SPECIFIC COMPONENTS
SIZE

M R2 R3 R4

2 ( 2.1E-07e 1 1F -06. 2 5E-069
3 t 1.6E-07e 8.7E-07, 2.1E-063 1 2.4E-08, 4.1E-07, 1.2E-06)

4 t 1.3F-07e 7.8E-07, 1.9E-069 ( 1 9E-08, 3.9E-07, 1 1E-06) i 3. 8 E -03, 2 8E-07, 9.3E-079

5 t 1.FE-07, 7.3E-07, 1.8E-06) I 1.6E-08e 3. 7E -0 7, 1 1E-061 1 3.4E-09, 2.7E-07 9.2F-071

6 ( 1.1E-07, 7.0E-07, 1.7E-068 ( 1 5E-08e 3.6E-0 7e 1.1E-06) t 3.3E-09. 2 7E-07, 9.2E-071

7 8 9.8E-08. 6.8E-07, 1.7E-063 t 1.3E-08, 3 6E-07, 1 1E-069 8 3 1E-09e 2 7E-07, 9.?F-07)

.......

OVERALL t 9.RE-09e 7.8E-07, 2.5E-06) ( 1.3E-08, 3.7E-07, 1 2E-061 1 3.1E-09, 2.7E-07, 9.3E-07)

.,
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PWR HPCI AND CVC PUMP $ (P00LE05

F AILURE TO OPER ATFe GIVEN START

ALL F AULTS - ROTH F AILURES AND COMM AND F AULTS

RATES ARE PER CALENDAR HOUR

TRIPLE OF HUM 9ERS SHOWS ELOWER BOUND, P3 INT ES TIM ATE, UPPER 800MDB

LOWER AND UPPER R@jNOS FORM 90 PERCENT INTERV AL

.

t .082e .199e .3161P =

LAMSDA . I 7.1E-07, 1.0E-05, 2.9E-051
,

( LAMRDA . t 7.3F-11, 1 2E-07, 4.7E-079

. I 9.8E-10e 2.2E-07. 8.6E-071OMEGA

SYSTEM SHOCK RATE FOR
SIZE R ATE $PECIF IC COMPONENT SETA FAC70R

M MU R1

2[ 2 8 2.2F-09, 4.3E-07e 1 6E-068 I 9.8E-07, 1 0E -0 5. 2.9E-05l ( .000e. 016, .241)

3 ( 1 6E-09, 3.1E-07, 1.2E-068 ( 9 6E-07, 1 0E-05e 2.9E-05) { .000, .016e .2499

4 ( 1 4E-09, 2.5F-07. 9.6E-079 ( 9.5E-07, 1.0E-05. 2.9E-051 I .000, .016e .2501

5 t 1.2E-09, 2.2E-07, 8 2E-078 8 9.5E-07, 1. 0E -0 5, 2.9E-05) { .000. .016e .250)

6 ( 1.1E-09, 2 0E-07. 7.4E-078 I 9.4E-07, 1 0E-05e 2 9E-059 I .000e .016e .2491

7 t 1 0E-09, 1.8F-07, 6.8E-073 8 9.4E-07e 1.0E-05, 2 9E-051 ( .000s .016e .2481

_______

OVEPALL i 1.0E-09, 2.5F-07, 1.6E-068 1 9. 4 E-0 7, 1.0E-05. 2 9E-05) t .000, .016, .2509

SYSTEM RATE FOR SET DF M $PECIFIC COMPONENTS
SIZE

M R2 R3 R4

2 t 1.68-09e 2.4E-07, 8.87-07)

3 1 1.4F-09, 2.3E-07, 8.7E-071 ( 9.9E-10, 2.3E-07e 8.6E-07)

4 ( 1.3E-09, 2.3E-07 8.7E-079 I 9.7E-10, 2 3E-0 7, 8.6E-073 t 9 0E-10, 2 2E-07, 9.6E-079

5 t 1.2E-09e 2.3E-07, 8.7E-071 ( 9.6E-10e 2 3E-0 7, 8.6E-071 8 9.0E-10e 2 2E-07. 8.6F-078
6 ( 1.2E-09e 2.3F-07, 8 7E-078 ( 9.5E-10e 2.3E-07e 8.6E-071 ( 9.0E-10e 2 2E-07. R.4E-071
7 t 1.2E-09e 2.3E-07, 8.7E-07) ( 9.5E-10. 2. 3E -0 7, 8.6E-07) t 9.0E-10, 2 2E-07, 9 6E-071

.. ____

OVERALL i 1.2E-09e 2.3E-07, 8.8E-078 t 9.5E-10e 2.3E-07, 8.6E-071 ( 9.0E-10. 2 2E-07. 8.6E-079

. _ _ _ W
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PWR HPCI ANJ CVC PUMPS (POOLED)

| FAILURE TO OPERATEe GIVEN START

FAILURES ONLfe EXCLUDING COMMAND FAULTS

RATES ARE PER C ALENDAR HOUR

T9fPLE OF NUMRFRS SHOWS (LOWER 80 UNDE P3 INT ES TIN ATEe UPPER 800M01

i LOWER AND UPPER BOUNDS FDPM 90 PERCENT INTERV AL

I

t .001, .092, .2999P .

t 3.8E-07, 8.4E-06. 2.5E-05)LAMRDA .

LAM 804 . I 2.6E-07, 1 1E-06, 2 5E-06)

t 8.9E-10e 2 2E-07, 8.6E-071OMEGA *

SYSTEM SHOCK RATE FOR
SIZE RATE $PECIFIC 09PONENT BETA FACTOR

M MU R

2 4 1.1E-06, 8.2E-04, 4.5E-04) ( 1 1E-06. 9. 2 E -0 6. 2.6E-05l ( .001, .025, .2189

3 t 8.5E-07. 5.5E-0*e 3 0E-043 8 9.7E-07, 9.0E-06, 2 6E-05) { .001, .028, .2689.s

f) 4 I 7.1F-07, 4 1E-04, 2 2E-048 I 8.9E-07, 8.9E-06, 2.6E-05) t .*001, .029, .2958

5 4 6.3E-07, 3 3E-04, 1 8E-04) ( 8.4E-07e 8.9E-06. 2.6E-05) t .001, .028, 43099

6 t 5.7E-07, 2. 7E -0 4. 1.5E-04) t 8.tE-07, 8.8E-06, 2.6E-051 I .001, .028. .3169
,

7 I 5.3E-07, 2 3E-04. 1 3E-04) I 7 9E-07, 8.8E-06e 2 6E-053 I .001, .027, .3201

, .......

OVERALL t 5.3E-07, 4.1E-04, 4 5E-04) t 7. 9 E-0 7, 8. 9E -0 6, 2.6E-05) t .001 028. .3209
1

4

SYS f F M RATE FOR SET OF K SPECIFIC COMPONENTS
4 5tlE
| M R2 R3 R4

2 t 3.5E-09e 2.8E-07, 9.4E-079

3 ( 2.7F-09, 2.7E-07, 9.2E-073 8 1 2E-09, 2.3E-07e 8.7E-079

4 ( 2.4E-09, 2.6E-07, 9 1E-071 ( 1 2E-09, 2 3E-07e 8.7E-07) I 9.6E-10e 2.3E-07. 8.6E-079
'

5 t 2.2E-09. 2.6E-07e 9.0E-073 4 1.1E-09, 2 3E-0 7, 8.7E-078 8 9.6E-10, 2.3E-07. 9.6E-071

6 4 2.0E-09, 2.5E-07e 9.0E-071 t 1.1E-09, 2.3E-07e 8.7E-071 ( 9.5E-10e 2 3E-07. 8.6E-079

7 8 1 9E-09, 2 5F-07e 9 0E-079 t 1.1E-09, 2 3E-0 7, 8 7E-071 I 9 5E-10e 2.3E-07. 9.4E-071

.......

OVE R A LL t 1.9E-09, 2.6E-07, 9.4E-073 t 1.1E-09, 2 3E-07e 8.7E-071 I 9.5E-10, 2.3E-07. R.6E-079

I
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ALL F4ULTS IN PWR HPCI AND CVC PUMP 5

A

k5
P Y C I C
L 5C M A iF VL

V A i 0 0UY A N IA
E N CD1Tn?L EVENT E M D 5P IU T5
N ..i. NU18E 8 OATE M P EE E L M Y$ MODE DESCRIPTION CAUSE DESCRIPT!0N
- ... ... =

8 ARI 013015 070775 G PM #01 C 1 NO P36C M/U PUMP STARTED AND IMMED TRIPPED, PU18 FR!N RA1 WITH M0 SUCTION, INCORRECT VLV LINE-UP

S &#1 016195 100376 G PM 008 1 Ni P368 STOPPED DOE T.O..O.VR-CURRENT..AN.D. LOSS OF PRE 55 ERCESSIVE INTERNAL COMPONENT WEAR= = _ _ _ _ . - _ - -- . .

8 D'll 013 374 091777 G PM A19 1 NO M ANE UP PUMP 1-2 HAD OIL LEAK ON Of 80 SRNG (1D PLT 0-RING ON END PLATE DID t10T FORM ADED SL

8 091 021954 061678 G PM D12 1 i i HORIZONIAL VIORai!ON ON HPCI PUMP 1-5 PU1P W45 MIS ALIGNE D DUE TO LOOSE MOUNT S

15FAILEDT66EVELOP SUFFkCIANTRFCIRC HE AT TR ACE UN ASLE TO M AIN LINE ABOVE FRE25
~

8 Dit 0255254 010379 G PM C04 U 1 TD HP1 PUMP
S DRI 02%5259 010379 G PM UO4 U 1 i D HPI PUMP 1-2_MAY N0t HAVE HAD SUFF._RECIRC HEAT TR ACE UN ASLE 10 M AIN LINE A80VE F RE Z

B 091 025603 037979 G PM C09 1 ND MAKE UP PUMP 1-1 DEVELOP D VIS AND 6ECRE PERFORM. F3*EIGN DE8RIS F AILED WE ARING RING

. 5..1.F._A I L 5 0 T O S I A R T
~

FACTORY DEFECT IN CONTROL CIRCUIT WIRIkGB DP1 027959 111279 G PM ROS 5 1 TD HP1 PUMP
. .=--

B 091 0 31610 062390 C PM UO! C 1 ND HPI PUMP 1-1 SEARING THERMOCOUPLE WELLS BROKEN ASSUMED TO SE STEPPED ON

8 U 51 014 906C 012 P T 6 C P M 802 U 1 TD HIGH PRF55UR$ INJECi!ON PUMP - INbPEkASLE114) INCORRECT SUBSTITUTE 8REAKER INSTALLED

28 H P I .P U.M.P..R.E Mb v E D ik ok S E R V I C E~84D 8E ARI1G C AU5E NOT STATED
~

b 4 nE2 031916 071390 G PM D21 1 NT
no . _ - - . - - -- .

8 OE2 033125 072680 G PM D18 R 1 NO 25 HP! PUMP, DECLARED IMOPER4BLEeDEVELOPED H1T SE44 UPW ARD PRE SSURE OF MOTOR AGAINST UP BE AR.
8 251 014502 032 376 G PM D00 1 NU HPCI P238A TRIPPD OFF LINE WHEN At 1605 POWFR NO CAUSE COULD SE FOUND THRU TESTING

M 4KE U P .P U.M.P.14...T.R.I .P.P.E.D.ON M 4 Ab4 L AC T U A T I ONWR1NG LUG USED TO CONN FDR COL TO MTR hD GB TIl 011016 101074 G 'M 802 5 1 iD
. ________ -- .

8 T!! 011015 101774 G PM 813 5 1 TD M A K E U P P.UM..P.1C F A I.L E .D..T.O..S.i.4.R.T....A U.T .OM A T I C WFSTINGHSE ACB HAD DISLGD TRIP LiCH SPRNG
- . -

8 til 012103 010375 C PM 513 5 1 TD HIGH PRESS INJ PUMP MU-PIC FAILED TO START LO15E TERMIN&fl04 ON ORKR RELEASE

8 TII 014220 021776 C PM 806 C 1 TD "A" MAKEUP /PURIF PMP ST5RIE6 WITH IMPROPR VALV'Lfu P9P FAILURE DUE TO IN AD PROCEDRE 5/PERS CNL

8 Til 020997* 031a78 G PM D13 U ? iD THE 1 A i~iC M5KEUP PMP5 idlPPED OA RFER TO SITE PR M4LFUNC TIME DEL AY RELAY IN LOW L.O. Cki
~

HPIPUMf"Mb5-ICTRIPPEDONOVERLbb~P FAILED LEAD INSIDE PUMP MOTOR8 T!! 025503 021779 C PM D18 1 TT
~

#13 CHAR GING _ PUM_P_ R 5LI ASI _GA5_ AC T T O AUR 8 LOGPLJNGER PKG LKG IUTEX INDUS. PARTS 5F1949C CCI 013189 080175 G PM A19 R 1 UU
_

C CC1 013389 091175 G PM AI9 R 1 UU c13 CHG PUMP RELE ASED G45 ACT FROM U A-1 MAIN VF1T PLUNGER PACKING LEAKFP 'RCESSIVELY
C CCI 014754 050476 G PM 000 5 1 NU 013 CHARGN PUMP imiPPD DUE TO SkEI5EE OPENING C AJ5E FOR OPENING OF BKR. UNKNOWN

812 C H A.R G.I A.G P U.M.P.R E MOVE D F.R O.M..S E.R.V.I.CEREPAIR SLOWLY INCREASING PACMING LEAKC CC1 018495 072977 G PM A19 R 1 NT
.. . _ -_. .

C CCI 011699 111377 G PM A19 R 1 N i 812 CHG PUMP 5/D $ND I5OLATED ERCESSIVE P ACKING LE AK4GE, PACKING FAILED

C CC1 026718A 090679 G PM D13 5 1 NT 812 CHARGING PUMP TRIPPED 04 LOW SOCITON PRE 550tE F43Lif PRES 5URE INDICATING SWITCH

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



,
_

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

!!!.'12!!!.1" '"" "'c!.!"2.CvC PUMPS-

_

A
C

5 i
e C IC
t C M A iF VL

V A 0 0VY A N IA
E N C01Te0L EVENT E 9 0 5P 1U T 5
N I NU1BER DATE M P E E EL M Y5

__ _ __ MODE DESCRIPTION CAUSE DESCRIPTION
_ , , ,

C CC10267198 080679 G PM A19 1 NT ell CHARGING PUMP 150 LATED DUE TO LEAR 'AC NING F AIL ED

C CC2 017049 012177 G PM C14 1 N T FLOW FROM e25 CHG PAP DECREASED TO ABOUT 19 589 11 TEST REVEALED TWO DI5CH VLWS BROKEN
~

C CC 2 02317 3* 121278 G PM A19 2 N T 21 AND 32 CH5kGING PUMP $ H46 X PRI PACKING LEat5 PA* KINGS RE ACHED EOL SIMULT ANEOUSLY

C CCP 027373 102779 H PM D19 1 N i HPSI PUkP 'A' FAILE6eREQUIRING SECbt[NG THE PUNP MECHANICAL SE ALS F AILED ON 822 HPCI PUPP

C FCI 012513 040375 G PM 809 5 1 iT CHARGING PUMP CH-5C FAILD TO START ~
P ACRING COOLING WATER PUMP F AILED

DIRTY TIMING RELAY CONTACTS

C FC1032 766 092690 G PM D19 5 1 NT 'A' CHARGING PUkP BECAME IkOPERABLE

" A"C H A R G.I NG..PU.k.P N FLO.W ON AUT iATIC ST ARTGR355 PACKING LEAM5C MI2 014602 050276 G PM C19 1 TT
. .. . ._.

C MI2 017374 121276 G PM 000 1 NU "C" CHARGING PMP TAGGD Opi DUE TO EXCESSIVE 13tSE U1(NDWN
~ ~

C MI2 030796 031060 G P9 A19 1 T CHARGING PUMP PLACED OUT 6F 5ERVICE__ D ACN5NG FAILED,N ATUR AL END OF LIFE

Ln -- SEIZs0 ..--. - --

C MI2 031945 070390 H PM 006 C 1 i D 'A' HPCI PUMP peMrsDURE DID NOT REQUIRE MIN FLOW VLV OP-d

- - - . -

LJ C MY1 002322 170272 H PM 802 U 1 TD HPSI P-145 $UPPLIED BY "A" DG DID NOT START GR3UNDING BLOCK NOT REMOVED FROM CET BPR

C MY1 021039 030274 G PM 002 1 TT 1A CH ARGING PMP ST ARhD F0k VIBR ATN TiSt--HI TEMP. L P" W'N PIN NOT INSTLLD TO SEARING

C Pal 310659 0 7117 4 H P M C04 1 TD HP51 P655 YE5iE6 UNSAT SHuiOFF HEAD NOT DEVELO*O STH STAGE IMPELLOR MOVED ON SHAFT
~

~

C P a l 014 719 042176 G PH 809 1 ii CHARGING PUMPhh5-4WOULDNOTSTARTPROPERLY PL9GGED Ott FILTER
I C PAL 021117 041778 G PM 813 5 1 NO CH ARGING PUNP_P-558 WOULD NOT ST ART _ FAJLif CONTROL COIL IN CIRCUIT BRE AKER

A 19' 1 N T CHR PUMP P-55C TAKEN_0UT OF SERVICE __ LEARING SEALSC Pal.022913 103179 G PM
_ _

C SL1 017394A 022077 G PM 000 R 1 N U 8 CHG PMP SEAL LUBE WTR PMP F AILED DURING R/R 510 913EL SD11,iVPE 102,5TYLE C200V

C SL1 0173949 027077 G PM 000 R 1 NU A CHG PMP SE AL LUBE WTR PMP F AILED DURING R11510 MOSEL 5011 TYPE 102 PARisi8 15157
C SL1 017393 022677 G PM C00 R 1 NO DURING POWER OP5p A CHRGNG PMP SEAL b8E WTR F AILF1 F AILD TO DELIVER SUFFICIENT FLOW

C SL1 023659 090279 G PM A16 P 1 M T CHR PUMP 1A FOUND TO H AVE SM ALL CR ACM IN 8L3CR CAJ5E OF CRACK IS UNKNOWN
~ ~~~~

C SL1 022649 100278 G PM 813 5 1 ND 18 CHARGING PUMP FAILE6 ho STARi ~ ELEC INTER READ 0 SUCTION PRES $URE
~

C SL1 025595 031679 G PM A16 R 1 N T ICCHARGtkGPOAP 6EVEL6 PED CR ACK5D PUMP CA5!11 SUCTION CAVITATION E VI8 TAT 10N

C SL103259 7A 082RR0 G PM A00 R 1 MU SEAL WATER LEAK BEVEL PE6 IN IS CHR PUMP CAJ5E NOT STATED

C SL1 032597C 082880 G PM 800 5 1 N T la CHR PUMP STARTED _THEN APPARENTLY_5 TOPPED FAILED SEAL WATER PUMP

W 9V1 0167514 121576 G PM A14 R 1 NT 1C CHARGNG PMP LIAKING.AT SPE5DINC. GEAR CASING TU9F FAILURE OF L.O. COOLER



.

ALL_F_AULi$ IN_PWR HPCI AND CVC PUMPS

A

$
P C IC
L C MA TF VL

V A 0 0 Y A N IA
E N C01 TROL EVENT E M D P IU i 3
N I NUMREt DATE MP E ELM Y 5 MODE DESCRIPit0N CAUSE DESCRIPTION

=.

W 9V1 0167518 121576 G PM A14 R 1 Ni 18 CH ARGNG PMP,LE AKING AT GE AR CASING THRF FAILUPE OF L.O. COOLER
W 4 VI 018 348 070577 G PM D15 1 NO 18 CH ARGING PUMP TRIPPED _0N PHASE OVE_RCURRE1T PU1P $H AFT CR ACKED AT BAL ANCE DRUM NUT

W BVI 0213564 041678 G PM 009 $ 1 N i 18 CH ARGNI$I PUMP HI SE ARING TEMP ALARM PLJCEED OIL PUMP COOLERS-WAffR SIDE

W RV1 0213569 041674 G PM DD9 $ 1 Ni IC C H AR.G.E./.S.I..P.M.P.H..I SE AR IN G TEMP A.6.A.R M PLGGD C30L RIVER W ATE R STR AINER$ TORN ALLOWING OE BRI-

W 9V1 021646 042178 G PM D01 5 1 N D IC CHG PUMP iR IP P E_ D e NO SACK-UP W A5 AVAIL ABLE OPERaiOR M ADE IMPROPER ELEC LINE-UP
_

W BV1 02R145 010 379 G PM C14 1 N i IC CH ARG.IN.G..PU.M.P.H AD LOW OISCH AGE PRE S$URE FAUL TY ROT Ai!NG ELEMENT
.. . = =-- __

W RVt 0?6a41 081679 G PM 002 C 1 i D IC CH ARGING PUMP SECAME IMOPERABLE F AILED SE ARING DUE TO A COOLING VLV SHLT

W RV1 032789 091780 G PM D02 U 1 i D IC HIGH HEAD CHARGING PUMP SEARING TEMP INCREASED CHECK V ALVES INST AL 8ACKW ARD$ IN COOL F20
~ hkiR PEGGEDe PUMP DEEMERGIZED 9R3 KEN THAFT.CLE AN BRM UNDR 11TH STG IPPW OCl 017650 040777 G PM D15 R 1 ND 1W CENT CHG PUMP A

U 0C1 017670 041877 G PM D02 5 1 ND "W" CHARGN PMP HIGHER THAN NORMAL CkSING IEMPERATR RAS STUCK IN RECIRC LINE DURIN ROTOR R EPL
,

Cn W DC1 017769 051777 G PM D15 R 1 ND EA$f CENT CHG PMP 8RK BET 3RD G SiH $iG IMPELLER $ BREAK APPF ARED TO SE A F Ai!GUE FAILURE
4

W OC1 031811 070380 G PM D15 R 1 ND TRAIN 8 CENTRIFUGAL CHR PUMP F AILED _ WHILE OPER. SHAFT BROKE

W H N1 01416 3 Ol?476 G PM A19 1 N T..EXCES$IVE SEAL LEAKAGE ON 14 CENT CH ARGING PHMP OUT8D SE AL H AD "0" RING F AILURE

W H41 017569 040477 G PM C2D 1 N i #A" CHGNG PUMP INDICATIONS _ POINTED TO FAULTY OPS DISA$$Y REVEALED CRK5 UNDER PRESS RED SL V

W H11 017689 047677 G PM A05 1 MD 14 CHG PMP DEVELOPED SMALL WEEP DN $UCT MFCH TFAL SLIGHT PORO$tif SIWN SL SPLY PSG G $L $UR
W H11 017619 042877 G PM D20 1 M i 14 CH ARGING PMP AXIAL MISALIGNMNT OF MTR TO Pu4# Et:ESS THRU$i WIPED MOTOR BE ARING R AN 20 M

W HN1 021329 040378 H PM C14 1 MU " A" HPS.I.P.M.P..D.E.V.E LO.P E D UNU $U AL DR AG DUR ING M AINT I1SPECTION DISCLSD CRKD WR RNG5 G 85HNC$
. .. - -- ===

W IP2 080282 051074 H PM 809 U 2 N i 923 G 821_HP5t_ PUMP _ 5f ARTED ONLY DEVELOP 7038 PRt 80RIC ACID LEAKAGE CAUSD SUCit0N OLOCK8GE
W IP2 013170* 072275 G PM 419 R 1 NO 2 CHG PMPS RE10VED FROM SERVICE Ef*SV PLUNGER SEAL LEAKAGE

W IP2 0132996 082775 G PM A19 R 1 ND 2 CHG PMP5 REMOVED FROM SERVICE EXCSV PLNGR SEAL LKG.- VAR SPD 98GPM

W IP2 013300* OR29F5 G PM 419 R 1 NO 2 CHG PMPS_ REMOVED F_ ROM SERVICE _____ EX:SV PLNGR $EAL LKG - PSSLE DESIGN MOD
W IP2 Ol3739A 1105F5 G PM A16 P 1 NO No. 2 3 CHG PUMP REMOVED FRO 1 SERVICE LEAKING HEAD CASKET - TTPE 05-300 00NT FL X

W IP2 013 7398 110575 G PM A19 R 1 ND NO. 22 CHG PUMP PEMOVED FROM SERVICE EX;5V PLNGR 5E AL LKG - TYPE OK-300 DUNIPX
,

W IP2 013850 120175 G PM A16 R 1 N D NO. 21 CHG PUMP REMOVED FRO 1 SERVICE, LKG HE AD GSKT - TYPE GX-300 QUINTUPLEX
_

W IP2 0140034 121875 G PM A16 R 1 NO NO. 21 CHG REMOVED FROM SERVICE Pl1 HOLE LE AK IN FLUID HEAD



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

ALL FAULTS IN PWR H PC..I. A N D C.V.C..PU.M.P 3._-___ - .

A

$
P T C 1C
L $C M A TF L

V A T0 0 Y A N A
E N CONTROL EVENT E M D P IU $
N T N U18E R DATE MP E ELM Y$ MODE DESCRIPTION CAUSE DESCRIPTION

= =-

W IP2 0140039 121875 G PM A16 R 1 ND NO. 2 3 C HG R E.M.O.V.E.D..F.R O M $E R.V.I.C.E. LARGE LEAK IN FLUID HEAD
-

-

W IP2 015920* 080576 H PM C03 N 3 TD ALL 3 $ AFEif INJ PUMPS RUN APPX 10 MIN WF0 $3CTIO1 CN1 PUMP $UCTION VLV 18468 NOT OPEN
W IP2 011236 052677 G PM C15 1 NU 822 CHG..PU.M.P OEVELOPE.D LOUD NOISE - LOST 011CH PR$ FLUID DRtWE CPLNG FOUND 8ROK(N. .___. _ _ __--_ ._

W IP2 021706 060278 H PM D21 1 TT EXCES$ OIL FROM $1 PUMP MO. 22 THRU$T BE ARI13 TNtU$T COLLAR AND $ HOES F AILEDe RF PL ACE D

W IP2 021580 121474 G PM A16 R 1 MT CH. PUMP 83E H AD LE AK AGE ARQUND STUFF 80X GASKET FOUND CR ACE IN FLUID HE AD AND CYL. WAL L

W IP3 016944 011277 H PM 913 $ 1 ND 833 $1 PMP F AILD TO ST ART FROM $15sPLANT TRT* 100% TO RELAY IN ST ART CKT F AILD MODEL 2412PC
W I P 3 017 8 78 040477 H PM C14 1 R T NO. 31 $AFTY INJ PMP HAD GRAD DETERATM OF FL1 OUPT W0tM INTERNALS - HIGH HE AD TYPE JTCH

W IP3 017765 092577 G PM A16 R 1 NU 832 CHG PU1P_ DEVELOPED, LEAK I4 HEAD - TAKE4 1FF-L1 HAIR-LINE CRACE IN HEAD . 98 GPM, O X- 3 C0
_

m IP3 019764 093077 G PM A19 R 1 NO 8 3 3 C HG..P.U.M.P..T.AK..E.N..OU.T O F S E R V.I C.E.... EX:SV $ E AL LE AKAGE - TYPE QX-300 QUINT PLI
. _ . _. .

.a W IP3 019262 100177 G PM A19 R 1 NO 831 CHG PUMP TAKEN OUT OF SERVICE EX:$V SE AL LE AKAGE - TYPE Og-300 QUINT PLX
en =-

EX*$v SEAL LEAKAGE - 98GPM TYPE OX-300On W IP3 020122 121677 G PM A19 R I NU 833 CHG PUNP REMOVED FROM SEL7tCE
m IP 3 021359 041678 G PM A19 R 1 NU 831 CHG PUMP REMOVED FROM $ERVICE EX:$V $E AL LE AKAGE - OX-300 QUINTUPLE X

W IP3 022877 102778 G PM AI4 R 1 N T LE AKAGE OBSERVED FROM NO. 31 CHARING PUMP LEAK WAS FOUND IN PLUNGER

W IP) 025232 020579 G PM A19 R 1 N T 8 32 CHARGING PUMP DISCOVERED LEAKING FAILED PLUNGER AND PACKING

W KE1 019311 100277 C PM D18 R 1 ND FLOW FRUM UPERATING CHG PMP WAS LO$f DURING OPERT1 BR1EEN BEL T ON V ARI-DRIVE UNIT

W KE1 019643 110777 G PM D18 R 1 ND F L DW FR O.M..O.P.E.R.A.T.IN.G.CHG PM P W A.S.L.O.S.T.DUR ING 1P E R 941EEN BELT ON VARI-DRIVE UNIT
. . _- _- . __ - .

W KE1 022237 080978 G PM C13 $ 1 NT CCP OPERATED _0NLY AT HIGH $ PEED _

FAILED TRANSISTOR IN HAND CONTROL STAT ION
'

W KF1 022540 091878 G PM A16 1 NT LEAK DEVEL P.E D..O.N..CC..P..B.E.T.W E E N D_ _I.SP.I PE A ND B L OC K CR ACK C AUSED 8f OPERATING STRES$- . _ ..

W KEL 030562 021180 G PM D13 $ 1 N T C H A R G IN.G..P.U.M.P. S T O P.P E D..WH.E N.C O.N.T R O L $ .W P L A C E 0 A U T O STICKING CONT ACT_.- .. . . .. _

j W NA1 022033 071778 G PM D02 I N D CHP P UM P.1.C..B.E C.A M E IN0PERA8LE IMPROPERLY A$$EMBLED $E AL A$$EMBLY
. . _ _

W N A! 025 716 040879 G PM U01 U 1 ND 14E18 005 FOR MAINTe 1C FEEDER BRKR,NOT R ACKED IN IM* ROPER TAGOUT PROCEDURE

W Mal 027248 092879 G PM C00 1 iU CHARGING PU.M.P.1-C..H..P-1A DID NOT FUNCTION C4J5E NOT ST ATED
. . -

W P e t 017 619 041177 H PM 004 1 iD 812 $ AF TY INJ PMP 87tMPELLR MOVED AXI ALLY 01 $MAFT 4910RMAL PRES $UtE DISTROTION ACROS$ IM PLR
W PRI 018907 062877 G *M D13 1 MU CHARGING PUMP FAILED C APSCRE W F AILURE IN VARIDRIVE UNIT

W PRI 026014 040879 H PM 800 1 iU 811 S AFEf f INJ ECTION PUMP F AILED TO ST ART 11 AUTO U1(MOWN C AUSE e EVENT COULD NOT BE REPE A TED



ALL F AULTS IN PWR HPCI AND CVC PUMPS

A
'

5
P Y C IC
L $C M A TF W L

V A T0 0Uy aN 1A
E N C ON1 R OL EVFNT E M D 5P 1U T5
- --- .N.U.M B E .R.. . ..DAT.E. .M .. .E..E E L M. .Y $
N T * MODE DESCRIPTION CAUSE DESCRIPTION

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

_

W PP2 033733 031280 G PM 913 5 1 ND NO. 22 CHR PUMP MOTOR BKR REPT TRIPPING BREAKER FAILURE 8KR REPLACED

W P82 031631 061580 G PM 813 5 1 NO NO. 23 CHR PUMP STARTED A1D 500N SHUTDOWN ATR LEAK 5 IN SPEED CONTROL UNIT

W P T1 016 7 72* 0 309 76 G PM 018 R 2 N T CHARGING _ PUMPS "$"_AND_"C" FAILE_D __, SR3RIN V ARIDRIVE BE LTS - W ARISELT NO. 842
_

W Pi t 016 707 123076 G PM A19 1 N T C CHRGNG PMP 005 DUE TO PLU1GER LE AK AGE PACKNG WEAR AJAR IRON WORK 5 TYPE T-125

W PT1 027043 091279 G PM C16 # 1 UD THE 1-P28,CHR_ PUMP FOUND TO HAVE CR ACKE D CYL SLOCK PRES $URE SPIKING FOLLOWING H2 SEP AR ATICM
W PT2 017249A 022176 G PM A19 R 1 N T 2P2C CHARGING PUMP T AKEN OUT OF SERVICE REPAIR PLUNGER LE AKAGE

W PT2 0172499 022176 G PM 018 R 1 ND 2 P 2 B C H.A.R G.IN.G.PUM P FAILED......... .
8R1 KEN VARIDeIVE SELT - VARISELT NO. 8 42

.. - - -

W PY2 0161544 092076 G PM All R 1 NT "C" CHARGING PUMP T AKE N DU f 0F SERVICE RFPAIR MINOR PLUNGER LEAKAGE

W *T2 0161548 092076 G PM D18 R 1 NO "S" CHARGING PUMP FAILE0 SR3REN V AR 10 RIVE BELT - V ARIBELT NO. 8 42

y W PT2 0204614 027177 G PM A19 R 1 N T 2P2C CHARGING PUMP TAKEN OUT OF SERVICE RE* AIR PLUNGE R LE AK AGE
Ch w 872 020461R 022177 G PM D18 R 1 ND 2P28 CHARGING PUMP FAILED RR1 KEN VAR 1 DRIVE BELT - V ARIBELT NO. 9 42

W PT2 0207130 040677 C PM C04 R 1 UT CHR PUMP "C"D5SCOVEREDTOHAVECYCBLOCKCtACK PUL5 ATI ONS C AUSE D CR ACKING

W PT2 017722 042077 G PM C00 1 MU C H R G N G .P.M.P.U..N.4 8.L E ..TO. = D E L I V R-S U.F.F.C N.T. F L O WN3T YET DETERMINED INVESTIGATIONS CON T
. _ _=_ . . g

W PT2 017839 051677 G PM 821 1 NU 2P28 CHRGNG PMP 005_DUE FOR INSPECTION OF N3I57 9R 9R1G FOUN3 SERVICE A8LE
W PT2 0207138 02287R G PM C04 R 1 M i CHR PUMP "S" OICCOVERED TO HAVE A CYL BLOCK CR ACK I15fLLTN OF PULS ATION OAMPNERS PL ANNED

W Pf 2 020713C 030178 G PM C04 R 1 M T CHR PUMP,"C" DISCOVE RE D TO H AVE A C Y L_ SLOCK CR ACK TNSTLLTN OF PUL5 ATION DAMPNERS PLANNED
_

W 872 020974 031378 G PM 018 R 1 N T A CHR GI.N.G..P.M.P.005.TO R E PL AC E SE L T OR3REN VAR 1 DRIVE SELT
. _ __ _ - = .

W RG1 001037 061173 H PM R13 T 1 T0 S AFE f f INJEC TION _ PUMP _ IC_ F AIL ED TD 5_T ART RE1T OPERATOR ARM ON THE CELL SWITCH
_ _

W #G1 010046 040674 H PM 913 T 1 70 I C S A F E.T.Y..I.N.J.E C T I O.N..P.U.M.P..F A I L E D T O S.T AR T M ANJ A L L Y PREMATURE CLOSING OF C8 TRIP BAR.--. --

W eG1 010664 OR0774 H PM 813 T 1 T0 IC 5 45 E.T.Y..I.N J PUMP..F.A.ILE.0..TO S T AR T ON SU S 16 MAY BE FAULTY LOCKOUT INTERLOCK
--- -_ -- _ __---- =

W RG1 012136A 020575 H PM B13 T 1 iD IC 5AFETY INJ PUMP FAILED _TO START,0N BUS 16 REP WEAK $PRING AND TIGPTENED WIRE IN CB

W RG1 0121369 020675 H PM 813 T 1 T0 IC 54FETY INJ_ PUMP F AILED _ TO ST AR T 04 8U5 16 REP WEAK SPRING AND TIGHTENED WIRE IN CB

W #G1 012317 02ta75 H PM R13 T 1 TD IC 5AFETY INJ PUMP _ FAILED TO START _0N 805 16 NECH SINDING ON LOCKOUT SOLE NDIO PLUNG ER

W #G1 016716 010377 H PM 813 T 1 T0 1C S A FF.T.Y..IN.J..P.U.M.P.F AI L E D TO S T A.R.T 04 8U5 14 WE8K SPRING IN SECONDARY CONTACT A55Y
. =- .

W #G1 019225 061977 G PM D1O R 1 N T "C " C H A.R G I N G..P U.M P..V A R I .D R I.V.E.F.O.U.N.D..S.M.OK I N G4FL*S REPLACED - VAR 10 RIVE PART 84-2
--.. .. - . .. .

t

_ _ _ _ _ _ _ _ _ < _ _ _
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_.LL FAULTS IN PWR H.PC.I AND CVC PUMP 5
A

- - = - _

A

5
P 7 C 1C
L 1C M AiF W L

V A y 0 0UY A N 1A
E 4 C041ROL EVENT E 9 D5P IU i 5
N __i_ .N.U.18.F R.__ D.A.T .E . .M_P_ _E __E.E _L _ M_ _Y _$ MODE DESCRIPTION _

__ ___
CAUSE DESCRIPTION

===_ _

W DG1 019244 062977 H PM 813 i 1 TD IC SAFETY INJ PUMP FAILED TO START ON BUS 14 N3 APPARENT CAUSE FOR C8 FAILURE
,

W RG1 025064 010479 G PM A16 1 N I ene gggeGING PUMP FOUND LEAKING BLOCK REPLACEDeHIGH HOOP STRESSES

W RG1 025065 010479 G PM C16 R 1 NT 'B' CHARGING PUMP SPEED CONTROL NOT DPERai!NG PRO * VatIDRIVE SELT SLIPPING AT LOW SPEEDS

W 902 000184* 070973 H PM 802 U 2 UD S AF TY INJECTION PMPS "B"E"C" TRIPPD ON M ANUAL ST AR 11STANIMS TRIP SETTINGS WERE SET AT Mik.

W #02 019139* 060777 G PM C11 V 2 ND 8 E C CHGNG PJMP5 RUNNING ~ PSIR LVL_STILL FALLING PU9P AIR SOUND - TYPE TX-150
W 802 019345 062277 G PM C11 V 1 NO "C" CHGNG,PMP WOULD NOT CONTROL PSIR, LEVEL PJ1P WAS AIR 8OUND - ifPE TR-150

W #02 019 79 3 A 112377 H PM 001 N 3 NO BRE AKERS FOR_ ALL 3,54FEIY_IH; PMP5 FOUND R AKO 03T FAILURE TO RECOG TS LIMIT FOR GT 200 F OP
W 802 026063 041479 H PM 800 1 T0 'A' 51 PUMP FAILED TO ST ART CAJ5E UNKNOWN

W R02 032732 0811"0 H PM 913 5 1 TT 848 51 PUMP BKR FAILED TO CLOSE HISH RESISTANCE ALARM SWITCH CONTACT

[] W Sal 0177004 050677 H PM UCI U 2 RD BOTH SI PUMP 5 AND 1 CENTRIFUGAL CHG PMP TAGGED DUT PER$0NNEL ERROR - NOT FOLLOWING PAOCEDt!RE
W SA1 0177004 090677 G P4 U01 U 1 RD 80iH 51 PUMPS AND 1 CENTRIFUGAL CHG PMP TAGGED 30T PERSONNEL ERROR - NOT FOLLOWING PROCEDI.RE

W Sal 0232324 11?778 G PM 813 T 1 N T NO 11 C,HR_ U9P FAILED TO START DURING SI R35 F AILURE DUE TO OUTPUT TR ANSF F AILE DP

W SA1 024006 112879 H PM 814 R 1 ND SI PUNP,F AILEDe LOOSE _ LOCKNUTS FOUNDe SHAF T SE17 REVERSE R1TATION POSSISLE C AUSE,812 PUPP
_

,'
_ IN D ON S OU..T H...CHR..PU.M.P.' .S..T.H_RUS T B E A R I NSLO35E COUPLING C AUSED SE ARING TO BE WIFEDW Sul 030729 031880 G PM D21 1 Ni HIGH TE M P

. _

W $U1 002022 111072 G PM A19 1 UU EXCE55VE SE AL LE AK AGE ON _" A" CHARGING PUMP SEAL DAMAGED

W SU2 000 511 111373 H PM 802 U 1 UD SAFETY INJ /CHG PUMP,2-CH-P-18 DID NOT ST ART-9 ANG AL FUSES WERE NOT INSTALLED IN CONT CIRCUITS
W TRI 0140678 012576 G PM 813 T 1 TD 8 TRAIN _C_HARGING_PUMPI5il DID, MOT START SE3 CONT RATED AT TOO HI AMPACITY

_

W TR1 017572 030277 H PM 813 i 1 ND ONE OF TWO SAFETY INJ PUMP 5 FAILED _TO START I4* ROPE R ACTUAi!ON OF 084 SEC CONTACTS
_

W t'l 0191694 052877 H PM 813 i 1 T0 8 5 AF ETY,1NJ _P UMP DID NOT ST AR T - AU TOM A TIC SE20ENCER CONTACTS OPER WI TH TOO LOW C PNI
_

w IP1 018452 070177 G PM D14 1 NU SOUTH CENIRFGL_CHRG PMP ROTOR FAILD_, DFTAILD ANALYSIS UNDERWAY
_

W IU3 0?O783 020574 H PM 813 5 1 N D 34 S A F E.T.Y..IN J..PU.M.P F AI L E D TO S T.AR T . INSUFFICIENT CHARGE 04 BRKR CL5G $ PRINE
.. . . . _ __- ..

W TU3 010136 050374 H PM C11 U 1 ND SAFT I N.J..P_M_P__S .TO_P _P_D..W.HE N L OW R UM C UR RN T / PR E S S S E E N Ait LEAKAGE INTO PUMP CA5ING. .--- _ __==

W 103 014980 021976 G PM A16 R 1 NU WATER LEAKING FROM 3A CHARGNG PMP DURNG NORM AL OPS CR ACK IN C A5tNG BETWEEN V ALVCHM8R/5TUF > 8

W TU3 016259 101576 G PM B21 1 N T "38'" CHRG PMP 065 60E TU DIM GE TO C04NECTI15 R39 INSUFCNT LUBRICIN TO CONN ROD 8tARINGS
W 103 021010 031578 G PM C11 R 1 MT "3A" CHRG PMP HAb CR ACKD PMP CA51NG HI CYCLIC STRESSES

i

i
6
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AL L F.AU..L.T.S..I N P WR HP.C .I..AN.D..C V.C. PU M P 5- . . .,

A

h5
P Y C IC
t 3C M A 1F L

v. A T0 0UY & N A

E N CONTROL EVENT E M 0SP IU 1
N T NU18ER DATE MP EEELM Y5 MODE DESCRIPTION CAUSE DESCRIPTION

W TU3 025775 030279 H PM C17 1 MU 38 $1 PUMP FOUND TO 4E RUSSING CASSE UNKNOWN. IMPELLER 5 MOVED

W (U3 02hS62 070179 G PM A19 1 N T 38 CH ARGING PUMP kk'MOVEDFROMSERVICh FAILEO PRtMART AND SECOND ARY PACKING

W TU4 027106 081579 G PM a19 1 NT 44 CH ARGING PUMP REMOVED FROM SERVICE SEAL FAILED

W TV4 027239 091179 G PM A19 R 1 NT 4C CH ARGING PUMP REMOVED FROM SEk5tCE FAILE0 SEAL$
W Y91 016649 121676 H PM 416 1 iT 81 HP$t,PMP SH AF T HOU5NG SE AL LE AKED CUT IN GASKET SETWN HOUSNGISTUFFMG SQX

_ _

W !!! 003317 091073 G PM 813 5 1 NT THE 18 CHARGING PUMP WAS IN0PERA8LE-0!D NOT START FFEDtR BRER BRU5HHOLDER M ISS ING=V ISR A T ION

J

!

i

N

*
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| APPENDIX D

| ONE-LINE DATA SUMMARIES
|

This appendix gives a listing of one-line sumaries of all the LERs
considered.in this report. They are ordered by vendor, plant, and date.
Following this, a second listing is given, of one-line summaries of the

.

comon cause events.

.
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ALL FAULTS CONSIDERED IN PUNPS

A

k$
P Y C 1C
L $C M A TF WL

V A T0 0 Y & N IA
E N CONTROL EVENT E P D P IUT$

MODE DESCRIPTION CAU$E DE$CRIPTIONM I NUMBER DATE MP E ELMY $
-

8 ADI 013015 070775 G PM ROI C 1 NO P 36C Mfu PUMP $ TARTED AND IMMED TRIPPED, PUMP FR!N RAN WITH NO $UCTIONeINCORRECT VLV LINE-UP

8 ARI 015609 081676 K PM A19 R 1 ND *D" RCP SE AL F AILED CRE ATING 25 GPM RCS LE AR CAJ5E OF $EAL FAILURE UNKNe0THR FAILR$ OC

8 AR1 016195 100376 G PM 008 1.N T P368 STOPPED DUE TO OVR-CURRENT AND LOS$ OF PRES $ ERCES$1VE INTERNAL COMPONENT WEAR
SE AL F AILED CRE ATING 5-6 GPM LE AK A$$UMED NATURAL END-OF-LIFE SEAL FAILURE8 A*1 020529 120377 K PM A19 9 1 NT "C" RCP OUTER ~

| 8 ARI 02$244 061679 A PM 002 1 ND EMERGENCYFEEDWA5ER PUMP P78 DEVELOPED A M1T BEAR F AULTY INST ALL ATION DURING PREV M AINTE k.
WATER IN STE AM LINES DUE TO TR APS ISOL ATE8 AR1 026491 062179 8 PT R01 U 1 ND EF W PUMP,P7,A_ KEP T TR IPPING ON OVE R $P EED

_

8 A*1 027895 120679 8 P T C 13 1 iT EFW PUMP PFA DID NOT DEVELOPE _ PROPER DELTA PRF$$. LO15E LDCK NUT OM $ PEED GOVENOR
_

8 ARI 031027 051090 K PM A!9 E 1 NU RCP 'C' SE AL F AILED REPLACE 0 SEAL

8 ARI 031606 062480 R PT 000 1 NU $ TEAM OkIVEN EFP $T5RTED THEN TRIPPE0 DM OVER$PEFD $Put t005-C AUSE UNKNOWN
~ ~

8 AR1 031817 070680 8 PT D02 1 iD EMERGENCY FEEnWATER PUMP TRIPPED ON Oveus>te9 RROKEN STUD BDLTS ON GOV STE AM VALWE
.s

h$ 8 C# 3 017 323 030177 8 PT 804 R 1 ND EFWP TRIPPD 04 OVER$ PEED WHtLE START ON MAIN STEA9 $L3W GOVNR RESPONSE ON REMOTE START
8 CR3 017657 041677 8 PT 804 R 1 iD EthP TRIPPD WHILE ATTEMPTN TO START ON MA&M STEAM NEW GOVNR SLOW RESPONSE WITH MAIN STE AM
S CR3 017930' 052977 I PM 800 V 2 NO CHEM ADD PMPS 3A E 38 FOUND IMOP FOR PLANT SfU CAUSE UNKNe PUMPS FLUSHEDs RTND TO SER V

8 CR3 018248 060277 8 PT 804 T 1 TD EFP-2 OVER$ PEED TRIP DN INITI AL ST AR T WATER IN STE AM $UPPLY PRVNTO THROTL CL C$N

8 C#3 018245 061677 9 PT 021 R 1 NU STM ORIVEN EFWP IEFP-28 IN RECIRC MODE, WAS SfD FAILURE OF THE OUT80ARD PUMP BEARING

8 CR3 018400* 070977 i PM C11 V 2 ND DISCOVD CHEM ADO PMPS 3A E 38 INOP, PLANT AT POWEt PU18 BELIEVED AIRBOUND, VENT VLV IN$f A LED

8 CP3 018564 071777 8 PT 804 T 1 ND EFP-2 OVER$ PEED TRIP DM AUTO $ TART M33TFIE D DR AIN $YS. E8YP AS$ AROUND IM. WLV

- - .NG APPR 101T1 T190,0TBD BRNG FLR ERRNEOUS $1TEGLS LE WELTRPD AFTR
6 CR3 019803 112277 8 PT D21 R 1 ND S T M D R I.V.EN..E.F.W.P..I.E.F.P.-2 3____ --

RN
.

8 CR3 021167 042578 R PM C15 1 M D L OW F LO.W..E.RIS.T ED..O.N.DE C AT .HE AT R E.MD.V.AL PHMP 14
PU4P $H AFT SHE ARED. BEING EVALUATED

.. .. __ .

4 CR3 0223098 080278 I PM C11 V 2 T0 CHEN ADD PUMP 3 F AILED TO DEVELOP O!$ CHARGE *RESS. CA81A AND 18 BECAME AIRBOUND

8 CR3 025927 042379 i PM C00 R 1 NU CHEMICAL ADD PUMP FAILED TO PUMP ICAP-189 C AUSE UNKNOWN

8 081 019374 091777 G PM A19 1 ND M AKEUP PUMP 1-2,H AD _0!L LE AK ON OTBD 8RNG E13 PLT 0-RING ON FND PLATE DID NOT FORM ADEQ $L
_

_
_

8 DR1 019426 101677 8 PT 004 8 1 iD GOVMR CLOSED ON AFP 1-2 VISR ATION C AU$ING GOWNR TO CLOSE-DESIGk

8 081 011531 110977 9 PT 804 8 1 ND GOVMR V ALVE_ CLOSED _DUE TO SURGING _VIBR ATIONS NO FORCE TO HOLD GOVMR OPEN--MOD. REQU$TO

8 O R I 019 712 * 117 97 7 K PM 013 0 4 ND ALL 4 BC.P.'S TRIPPD DUE TO L.O..S.$.O.F.13 8 K V POWE R
REACTOR /TUR8tNE TRIP OCCURED AT 2243 HCUR

. = = = _ _ - .

PAGE 1
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!

ALL_ F AULTS CON $tDE RED IN PUMPS

A

h5
P f C 1C
L 5C M A IF L

v A IO O Y aN &
E N C01 TROL EVENT E 4 0 P Iu 5

. ..i. . NUMBER ..D.A .T.E . .M.P. E.. .E .L.M. .T .5 __. _ - =... MODE DESCRIPit0N CAUSE DESCRIPTIONN
.. .

_ .-...... .......=_=

8 DR1 019940 121177 8 PT 813 R 1 iD CONTRC1 0F AFP TUR8tNE LOST CONTROL _ AFPT 1-1 af N AMICAL SIMOING OF GOVNR

S 091 020218 122977 8 PT C04 i 1 iD AFPT 1-2 $ PEED CONTROL LO$ilWILL N001FY RELAYS FAILD RELAYS IN CONTROL CKT.IMODIFIED DSM

8 081 020271 010678 8 PT C04 T 1 ND AFPT 1-1,LOS$ OF SPEED CONTROLS REL AY F AILU9ES $ PEED CONT. CKT. MODIFIED--UPGR ADED RE 1 AY
_

8 D81 020274* 011278 F PM U01 N 2 ND ROTH CONT SPRAY PMPS INOPERABLE R/E IN MODE 4 PU1P CE T.8 KR$. R E-ENERGtZ E D

8 081 020277 011678 R PM 813 T 1 iT DECAY HEAT PMP 1-13 FUSES IN SKR. START CKT. Pn1R FU$E CONTACT IN CKT
_

8 091 021570 052878 R PM D01 T 1 NO POWER LOST TO DEC AY HE AT PUMP 1-2 04 FLOW L3ST PERSONNEL TRIPPED P5 SUSSES TO PUMP ACCT.

8 091 021859* 061578 R PM D02 T 2 ND POWER SUPPLY LOST,3 TIME 5 TO DECAY HEAT PU4P 2 **R50NNEL ERROR 5
_

| 8 081 021853 061678 G PM D12 1 TT HDRIZON,TAL V18 RATION ON HPC t __ PUM P,1,-1 PU9P WAS MI5 ALIGNED DUE TO LOOSE MOUNTS
_

8$ 8 DR1 021855 061878 F PM 813 5 1 iT CONTAINMENT _5 PRAY, PUMP FAILED TO START AUT01Aftc. 5F AS OUTPUT MODULE C AUSED F AILURE
'd

_

8 081 021959 071078 J PM D21 1 TT COMP COOLING WATER PUMP 1-1 HAD E XCE SS. YIBR ATIO1 FAILED AND IMP. CLE AR ANCES ON 8E ARINGS
8 091 022690 091579 J PM D01 U 1 NO COMP. COOLING WATER PUMP 2 IRIPPED PERSONNEL DID NOT REOPEN HX OUTLET VALVE
O D81 0255254 010379 G PM C04 U 1 iD HPt PUMP 1-1FkiLEDibDEVELOP $UFFICI ANT RECIRC HE AT TR ACE UN AOLE TO MAIN LINE A80VE F REZ
8 DR1 0255258 010379 C >M UO4 U 1 TD HPl PUMP 1-2 MAY NOT HAVE HAD SUFF. RECIRC HE AT TR ACE UN ASLE TO M AIN LINE ABOVE F REZ

t-th2 ST R TED_ WITH8 D81 025139- 011579 K PM ODI U 1 N D RCP INCORRECT SKR AL I GNME1T PER10NNEL ERROR

8 091 025520 022879 K PM D02 5 1 MD RCP 1-1-2 TRIPPEDeDUE TO LOW COMP COOL H2O FLOW PF450NNEL MAINTENANCE LOOSENED WRONG CCVE

8 091 025603 032979 G PM LO9 1 ND M AKE UP PUMP 1-1DEVELOPEb~VI8ANDDECREPERF3R1. F01EIGN DE8RIS F AILED WE ARING RING
8 DR1 027335* 101579 K PM D13 0 4 NU LOS$ 0F,0FFSITE POWER CAUSEb LOSS OF ALL 4 RCPS Ln$$ DF OFF5ITE POWER-DufPUT 8RKR (AUL T,

5 DR1 027420 102279 8 PT D18 1 TT AUX F E ED, PUMP _ TUR8 tNE BE AR ING H AD NO,LUS OIL LQ15E SIGHT GLAS$
8 091 027421 102379 K PM D11 1 ND RCP 1-1-1 SECURED DUE TO BAD SEALS TMERMAL $40CK,

8 DRI 027422 102579 K PM D13 $ 1 ND RCP 2-2 TRIPPED BL1WN F.USE IN INTERLOCK CONTROL CIRCUIT

PUMP'1 FAILED..TO. START =-
FAJLf7 SWITCH

~
'8 Dal 027R57 110979 R PM 813 T 1 N T DHR

-- - . ==-

8 D81 027859 111279 G PM 805 $ 1 TD HPI PUMP 1-1_ FAILED TO START FA*TORf DEFECT IN CONTROL CIRCUti WIRikG
8 081 027867 112679 K PM 000 1 NU RCP 1-2..T.R.I.P.P.E D..DU.E..TO..LO.W.O IL LE V E L. AL A R M N3 CAUSE GIVEN

. . .

8 D81 027918 120879 J PM 813 5 1 N T COMPONENT COOL ING WA TER .
--

PUMP 81 F AIL ED 10 START FAILED OREARER AC113 ON 8U5 C1
~

8 D81 030051 010390 R PT C13 4 1 Ti AUX FEED PUMP DECLA2ED ,IN0PERAOLE IMO. 1-il 90tR 04 HIGH SPEED STOP PINE MI$ ADJ CLU TCH
,

PAGE 2
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1

i

$bb.F AULT5 CONSIDERED !N PUMP 5_ _

#

k$' P C 1C
L C M 4 iF VL

V A 0 0UY A N IA
1 E N CONTROL EVENT EM D

,{,E { g,M ] ,5 P ! U T k ,,_! " .I. "229ER ,Dj}E,M P MODF DESCRIPTION
_

CAU5E DESCRIPTION
__

8 081 030928 040690 F PM UO2 1 ND OIL SIGHT GLASS FOR CONT SPRAY PUMP 1-2 BR0(E RR3REN SY CONTRUCTION PE R SONNE L
_

8 081 031610 062390 C PM U01 C 1 ND HP T P UM.P.1 .1..S.E.A.R.I.N.G T HE R M DC DUPL E .W.E.LL S BR04 E N ASSUMED TG SE STEPPED ON
. -

_-

8 091 032122 081380 # PM 002 5 1 ND OH PUMP 1-2 WA5 STOPPED WHEN SUCTION VLV CL15F0 MAINTENANCE F AILE0 TO DEFE AT INTERLDCK

8 OE1 0148064 012876 L PM 802 U 1 T 0 LOW PRE 55 INJECIION PUMP 14 - IN0PERA8LE INCORRECT $USSTITUTE BREAKER INSTALLED

8 0FI 0148069 012876 F PM 802 U 1 T0 REACTOR BUILDING $ PRAY PUMP - IN0PER48LE (148 INCORRECT SUBSTITUTE GREARER INSTALLEDi

8 DE I Ot4806C 012876 G PM 802 U 1 T0 HIGH PRES $URE INJECTION _ PUMP - INOPERABLE I1Al INCORRECT SUS $f!TUTE ORE ARER INSTALLE0
_ _

8 OE1 025915 041979 F PM A05 1 T0 18 R8 SPPAY PU MP FOUNO LE AKING AROG4D WENT LINE PLUG WA5 5UPPOSED 10 BE IN LOCATIDM OF VE
8 OE1 031186 050980 8 PT 009 1 ii EFW PUMP 0ECL55ED5NbP OUE TO NOISE FROM BEARING SE ARING F AILED DUE TO WATER IN OIL

~ ~

8 OE 1 0 31669 061880 I PM C14 1 N T 90RIC ACID TR AN3FER PUMP OECLARED,INOP F AIL E0 MOTOR e01 APHR AM G V ACUUM COMP VL V
-d

B 9E2 000577 111273 L PM 801 U 1 T0 LO W P RE.5 5U.R.E..I.N.J.E C.T.I.O.N P UM.P.28.F.A.I.L.E.0 T O S T A R T GRE AEER NOT R ACKED IN PROPERLY
! Ch . . .

4h
; 8 OE2 000658 012274 K PM 019 i NU RE AC COOLNT PMP RCP282 F AILO CAUSE NOT YET DETR4ND 01545McLY $NOWO 1 C AP5 CREW e5PIROL MIS $NG

8 OE2 011071A 120974 L PM UOB 5 1 TD COMMON SUC TION VALVE FOR 1 LPCI AND I CONT SPP4Y P UND FAILED TO OPEN - OPEN CRT IN 1 PH& 5E
; 8 OE2 0110718 120974 F PM U00 5 1 TD COMMON SUCil0N VALVE FOR 1 LPCI AM0_1 CONT SPR AY p UMP FALLED TO OPEN - OPEN CRT IN 1 PH A SE
'

8 nE 2 0 31916 071380 G PM 071 1 NT 28 HPt PUMP REMOVED FRDM SERVICE SAD SE ARING C AUSE NOT STATED
a

' 8 DE2 033125 072690 G PM D18 R 1 NU 28 HPt PUMP DECL ARED IMOPE R ASLE.DE VELOPE0 H1T 9E AR UoWARD PRES 5URE OF MOTOR AGAINST UP SE ##.

5 0F2 032153 073090 I PM C00 R 1 NU 80 R I C AC.I.D..T.R.A.N.S F E R PUMP DECLARED INOPER ABLE CAJ5E NOT STATED

8 3E2 032311 0R0580 I PM C09 T 1 N T BORIC ACID XFER = STt AINE R W AS SLOCK
.

PUMP UNABLE TO PUMP 00WN LDST

R DE2 032430 092280 I PM 014 1 NT CON 80RIC ACID STORAGE TANK PUMP DEC L ARE D 110PER. WORM WORM GE Ares AD GASKETe E TORN OIL SEAL
8 DE2 0327764 092880 t PM C00 1 NU C8AST PUMP FAILED;TO PUMP _FROM.CsAST_TO LOST L9W O!L LEVEL IN PUMP,CAUSE NOT GIVEN

,

I. 8 OE2 0327768 093080 I PM 801 5 1 M0 C B AS T P.U.M.P.D.EC L A R E0 IN0P ER A8LE C0JNTER NOT RESET
. . _ __=__ __ _ .

j B OE3 012877 043075 8 PT B02 1 TD EMER GENCY,FE ED,PMP 1,NOPROL _0UE TD, TIGHT PACENG GLN PERSONL DID NOT VERIFf OPRSLTY AFTR MN TNC,
_

8 0F3 019484 090177 F PM 004 1 TD E XCE5V NOIS,00RNG_ VIBR TM TST OF 38 R/E BLDNG SPRaf GIL LEVEL IND IMPROPERLY POSITIONEO
i 8 OE3 023435 122078 F PN 014 1 iT REACTOR BUILDING SPRAY PUMP DECL ARED IMOPE R48tf NISH VIBRATION OUE TO LOOSE IMPELLER

8 OE3 029046 040479 F PM 002 1 TD OIL DISCOVERED LEAR _ING FROM PUMP CastNG. PUMP SEC. 8 EARING CAP INSTALLED INCORRECTLY

8 RSI 011151 103074 9 PM 801 C 1 ND AUX PMP,5EAL RINGS FROZN TO BUSHMGS AND 95H1 TO SN OPERATR FAILD TO OPEN SUCTN VALV TO FE ED
,

| # AGE 3

I

i
r
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ALL F AULTS CONSIDERED IN PUMPS

A

k5
P Y C IC
L 1C M A TF VL

V A y 0 0 Y A N {4
E 14 CONTROL EVENT EM D P 1U T 5
N ..T. .N.U.18.E .R...D .A .T.E . .M .P . .E . . .E .L ..M.Y .5 ==-- M O.D.E.D.E S C R I P f l 04 CAUSE.D..ESCRIPTION. . .. .. - _- ... ........ ....___ __ = = - _ -

8 R51 013184 051975 8 PM 013 $ 1 TT MOTOR FOR, AUX FEED PUMP P-318 TRIPPE0 OFF Lt1E LC15E LOCKNUT 04 OVERCURRENT DELAY REL AT
,

8 RSI 014502 012376 G PM D00 1 NU HPCI P238A TRIPPD OFF LINE WHEN AT 1005 POWER N3 C AUSE CDULD SE FOUND THRU TE STING

8 451 016012 082276 R PM A19 R 1 TT EXCES$ LEAKAGE OM 8 PMP OF DECAT HEAT DURNG SRVL1C LEAK CAU50 87 STUFFING 808 G85KET

8 R S 1 016 711 112376 F PM 801 0 1 TD Rt SLOG,5 PRAY PUMP F AILED _ T0 S T AR T _, BR<R WAS NOT RACKED IN CORRECTLY
_

8 851 017233 021877 8 PT 003 5 1 NO S T E A M D.R I.V E..T.O..A U.X..F E .E.D P 318 T R I P P D _ P319 00$ OPERATR FAILD TO RESET TRIP kHEN P318 T$T
.. . . =-

8 RS1 021744 062278 R 'M A19 R 1 NT 8 04R PUMP SEAL FOUND LEAKING LEAKING $EAL REPLACED

8 R51 026886 071979 L PM A19 R 1 ii DHR PUM.P..e B.e. .L.E.A.K E D IN E XC E S 5 OF..T.E.C.H S PE C FAILED SEALe5EAL REPLACE 0
. _. -_ .

SEAL WAS REPLACED
_

8 #51 033263 011780 R PM A19 1 N T L E AK A GE.O.B.5.E .R.V E.D.F ROM
'A' DHR PUMP S______.EAL

8 RSI 031779 071280 8 PT 800 1 iU AUX FEED PUMP .P-318 FAILED TO START CA35E UNKNOWN
. =__

Ch 8 T!! 011016 101074 G PM 802 5 1 iD MAKEUP PUMP'1AkRIhPEDONMkNUALACTUATION WR1NG LUG USED TO CONh FOR C8L TO MTR WO G
U1

IC f ILED TO S T ART - AUTOMATIC WESTINGHSE ACB HAD DISLGO TRIP LTCH $PPNG8 TIl 011015 101774 G PM 813 $ 1 T0 M AKEUP PUMP

8 T!! 012103 010375 G PM 813 5 1 TD HIGH PXE55 INJ PUMP MU-PIC FAILED TO $ TART LO35E TERMINAft0N ON SRKR RELE ASE

8 T!! 014220 021776 G PM 806 C 1 T0 "A" MAKEUPtPURIF PMP STARTED WITH IMPROPR VALV LtU P9' F AILURE OUE TO IN AD PROCEORES/PER$CNL

8 fil 020997* 031878 G PM 013 U 2 iD THE 1A & 1C MAKEUP PMPS TRI_PPED ON XFER TO SITE PR MALFUNC TIME DELAf RELAf IN LOW L.O. C MT
_

8 TIl 025503 021779 C PM 018 1 Ti HPI PUMP MU-P-1C TRIPPED ON OVERLO AD, F AILED LE AD INSIDE PUMP MOTOR

C AR2 026488 071979 8 PT 804 7 1 ND EFW PUMP 2PTA TRIPPED ON OVER$ PEE 0 MOISTURE IN STE AM LINEeNO TR AP$ INSTAL LED

C AR2 *26913 081479 8 *T 813 R 1 N T EFW PUMP 2PFA TRIPPED ON OVER5 PEED STICKING LINK AGE ON GOVENOR

C AR2 027125 092379 8 PT 804 T 1 N T EFW PUMP _2P7A TRIPPE D 04 DVERSPEEO, MOISTURE IN SL TR APS NOT REMovtNG MOISTURE IN STE AM LINE
~

C AR2 025076 123079 8 PT 804 T 1 N T EFW PUMP 2P7A TRIPPED ON OVERSPEED STEAM TRAP ISOLATE 0eM015TURE IN STE A1 LIN
_

i C AR2 03102 3 A 040780 8 PM C11 U 1 ND 80TH TRAINS OF EFW PUMP 5 C AvlT ATED AFTER LO110F * FORCED FLOW $ TOPPED IN FW Sf$ OH WATER

C AR2 0310238 040790 8 PT C11 U 1 ND BOTH T R.A.I.N.S..O.F.E .F.W.PUM PS C.A VI T A T E D A F T E R LO15 0F F F3RCED FL3W STOPPED IN FW SYS OH WATER. -. -.- =_= -

C Apt 031376 050680 8 PT 013 R 1 iT EMERGENCY FEED PUMP KEPT TRIPPING ON OVER$ PEE 0 Mt1 AOJUSTMENTS ON COVEN 04

C AR2 031381 052080 8 PT 000 R 1 NU EMERGENCh FEE 0WkTER PUMP f RIPPED ON OVE4 5PEEDe 2P7 A UNKNOWN C AUSE

FWfhMP kP7kWbulbNOTEXCEED1000 RPM INCORRECT WIRING ON R AMP GEN AN ECM GOV.C AR2 031671 061090 8 PT CO2 5 1 ND EMER
C AR2 011674 062780 0 PT 000 R 1 NU EMERGENCY FEE 0 WATER PUMP TRIPPED ON OVER$ PEE 0 U1(NOWN CAUSE. PUMP NO.2PFA

Pace 4
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ALL F AULTS CONSIDERED IN PUMP 5
,

== --

A

5
P Y C IC
t tC M A TF VL

V A T0 0UY A N IA
E N C 01 T R 3 L EVENT E N D$P IU f5
N i NU18E R 04TE M P E EELM Y $ MODE DESCRIPit0N CAU$E DESCRIPT104

C AR2 0320944 071780 9 PT 004 R 1 TD E M E R G E NC.Y.F E .E.D.W.A.T.E.R..P.U.M.P 2.c 74 TR I P PE.D ON O VE R S PE E D BE L I E VE D TO 8 E D E S I GN RELATED. ..

C AR2 0320949 080490 5 Pi 004 R 1 UT EMERGENCY FEED PUMP 2PTA TRIPPED ON OVERSPEED EdLIE VE D TO BE DESIGN RELATED

C AR2 032094C OR2980 8 PT 004 R 1 UT E M ER GE NC.Y.F.E.E.D PUM P 2P T A TRIPPED ON OVERSPEED SELIEVED TO BE DEstGN REL ATED
. . - ____ _.

C CC1 011272 117574 F PM C07 1 ii DURING TE$ie _ CONT AIN_5PR AY PMP sil,TDH 005 LOW NORMAL WEAR OF PUMP INTERNAL $

C CC1 012449 021675 J PM 813 $ 1 TD NO 11 C.CW .F. AIL D T.O..S.T A R T UPON $!$ $1.GN AL RELAT IN ESF AS SURNED CONT ACTS
-

_- ==

C CC1 013180 080175 G PM A19 R 1 UU 913 CHARGING PUMP RELE ASED GA5 ACT TO AUX SL3G PLUNGER PRG LKG IUTEK INDU5. PARTS $F1949

C CCI 013277 081075 K PM A19 1 NU 118 RX COOL ANT _ PUMP DE VELOPE0 2.7 GPM LE AK 81TH UPPER AND MIDDLE MECH SEALS F AILE C

C CCI 013389 091175 G PM A19 R 1 UU #13 CHG PUMP R ELE ASED G AS ACT FROM U A-1 MAIN VE1T PLUNGER PACKING LEAKED EXCESSIVELY
~

C CC1 014754 050476 G PM 000 $ 1 MU 813 CHARGH PUMP TalPPD DUE TO BRE AKER OPENING CAJ$E FOR OPENING OF SKR. UNKNOWN

C CC1 014753 050576 8 PT 005 1 ND #12 AUX FD PMP StD FOR REPata OF TNTL itIP L ATCN TA* PET NUT INCORRECTLY $1 ZED PER PLAN 5-d

C CCI 015223 062176 F PM U12 R 1 NT NO 12 CONTAIM1ENT $PR AY PUMP WA5 I AKEN OUT OF SERV REP Alt SM ALL LE AK IN SE AL WTR PIPE NIPFLE
1

C CC1 018287 062277 F PM U12 R 1 NT NO 12 CONTAINMENT $PR AY_ PUMP W AS T AKEN OUT 1F $ERV LE AKING SE AL WTR COOLER CASING FITTING $
C CC1 011485 072977 G PM A19 R 1 N T 812 CHARGING PUMP REMOVE 0 FROM SERVICE REPA!R $ LOWLY INCREASING PACKING LEAK

812 CHG f h~ h MD AND t h0 ATE D _ _ _ , ,
"~

EXCESSIVE PACKING LE AR AGEe P ACKING F AI LE DC CCI 019648 111377 G PM A19 R 1 Ni

C CCI 023358 012378 R PM C13 5 1 ND 812 LP.$ t C DULON' T 8E _ T RIPP D FROM C01 TROL RM MIS %1NG $ CREW IN IRIP ACT. LEVER ON BREK A
_ _

C CCI 023310 110378 8 PT B13 1 10 11 AUX FEED PUMP DECLARE 0 IN0PERA8LE THROTTLE WALVE STUCK Shui AFTER TEST ip!P

C CC1 026235 050779 R PM 003 U 1 ND #11 LPSI PUMP WAS STOPPED WHILE IN RHR MODE SPUDIOUS RECtRC ACT stG Sf PERSONNEL TEST

C CC1 0267184 080679 C PM D13 S 1 NT 812 CHARGINk PUMP TRIPPED 04 LOW 5UCIT04 Put s luR E FAULTY PRESSURE ENDICATING $ WITCH
C CC1 0267188 080679 C PM A19 1 NT 811 CHARGING PUMP ISDL ATED DUE TO LE AR PACKING FAILED

C CC2 017049 012177 G PM C14 1 N f FLOW FROM 821 CHG PMP DECREASED TO ABOUT 39 G84 11 VEST REVEALED TWO DISCH VLV5 BROKEN

C CC2 047456 03147 7 8 P T U16 5 1 UU 821 AUX FEED PUMP REMOVED FROM SERVICE REPAIR LE AK ON SERVICE WATER SUPPLY LI FE
_

PRESS 8RNG TEMP A L A R .M.-..W.I .RIN CA$tNG BUST FROM TURBINE CASING CAUSD FAILUREC CC2 011692 111477 9 PT R09 1 NT 21 AF W L O.W__
SENDING GOVERNDR CONTROL KN14 SENT PIM ON MAN. SPEED SETTING KNOS

_ -_..

C CC2 019691 111677 8 PT 013 1 NO 821 AFW PLACED 00$

C CC2 021059 070478 K PM Alb R 1 NT CRACKED, VELO 015 COVERED ON 218 REACTOR COOLANT PU1 C4J5E OF WELO CRACK 15 UNKNOWN
C CC2 021844 071678 K PM 002 R 1 ND RCP $EAL COOLING HEAT EXCHANGER WELD FAILED PRE VIOUS WELD RE PAIR W A$ IN ADE00 ATE

DAGF 5

r - _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _
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ALL F AULTS CONSIDERED IN PUMP 5

A

5
P y C fC
L 5C M A TF "L

V A T0 0 Y A N 4
E N C01If0L EVENT E M 0 P IU 5

, ,
,E,, E L,M Y ,5

_

MODE DESCRIPTION CAUSE DESCRIPTIONN ,T, NU18E R, ,0 4 TE, M P

C CC2 022604* 092478 R PM 013 U 2 NT BOTH LP51 PUMP 5 TRIPPED ST RAS SIGNAL LEWEL INDICATOR FOUND TO BE DUT OF C AL.
~

C CC2 022646* 10177R R PM C06 U 2 NO SOTH 21 5ND 22 LPSI PUMP 5 LOST SUCTION AIR LE ANED FROM PURIFIC ATION 575 TO SOC
C CC2 023173* 121278 G PM.419 2 NI 21 AND 22 CHARGING PUMP 5 H AD EE PRI PACKING LE At$ P A*NING5 RE ACHED EOL 5tMULT AMEOU5LY

C CC2 025183 012779 8 P T 813 R 1 TT THROTTLE VLW FOR 822 AUE_ FEED PUMP,WOULD NOT RESET AC1F THREAD OF TRAVELING NUT DISENGAGE 0
C CC2 027373 102771 H PM 019 1 Mi HPSI PUMP ese F AILE0e REQUIRING SECURING THE PU48 MECHANICAL SE ALS FAILED ON e22 HPCI PUP 8
C CC2 0306784 022590 t PM 000 1 UU LPSI PUMP 21 TAREN OUT OF SERVICE FOR CORR. MAINT. CAUSE NOT CIVEN
C CC2 0306799 022530 F *M D02 1 UU CONT SPR PUMP 21 T AKEN 005 ST MI5f ARE MISUNDER5TANDINGe SHO HAVE SEEN LPSI 21
C FC1 003471 101073 8 PT 813 5 1 iD AFPT FW-10 F AILD TO ST ART OURING TEST 8ACEPRE55URE TRIP DEVICE MALFUNCTIONED

C FCI 000613 112073 J PM UO4 R 2 UT COMPONFNT CODLING WATER IMPELLER CRACti4G C AST 1R DN IMPELLER $ CHANGED TO BRDN2E

C FCI 012513 040375 G PN 809 5 1 TT CHARGING PUMP CH-1C FAILD TO START DIRTY TIMING REL AT CONTAC TS
m
%a C FC1 013525 0970F5 K PM A00 1 ML REACTOR COOLANT PUMP VAPOR SEALS LE52ED- C&J5E MOT GIVEN

C fC1 025844 042079 F PM 901 U 1 T0 CONTAINMENT SPRAY PUMP FatLED TD START ISI-itt ' *UPPLY OREAKER 80U40 OUE TO PERSONNEL ft.
C FCI 031635* 05th80 M PM A16 3 7T RCP'S 34 8.EC FOUND LE AMING 8ETWEEN CASING E CofER C3tR05t DN TO STUD 5 5 DEliP! GRATED C A5R t!S

~~

C FC1032766 092690 G PM 019 5 1 Ni eg e CHARGING PUMP BE C A ME INOPERABLE PA*4ING COOLING WATER PUMP F AILED
C Mit 014602 050276 G PM C19 1 TT "A" CHARGING PUMP NO FLOW ON AUTOM ATIC ST ART G8351 * ACWING LE AR5

C MI2 017374 1212T6 G PM 000 1 MU "C" CHARGING PMP TAGG0 OUT DUE TO EECESSIVE N115E U1tNOWN,

N C Mi2 018 735 070377 8 PM UO9 R 1 M T Mt0 IN "B* AUX FEED THRUST ORNG OIL DAM AGO SRNG H2"i EMT ERE O G RNG ALONG PUMP SNAF T 'N
- C MI2 019738 071277 8 PT C13 1 iT Sir,0%IVEN AUX FD PMP F AILED TO TRt* ON OVERSPEED HAEEENfD GREASE IN TRIPtTHTL 5LV

C MI2 021915 C61978 8 PT CO2 5 1 T0 AUr FEED PUMP WOULD NOT GG ABOVE MIN 1400 R*9 HA1D SW. ON CDMTROL 80ARD MISALIGNEDg
_ _

C MI2 025576 - 331479 R PM 411 0 1 40 LPSI PUMP L O S T S UC T I O.N..D.UR I NG $ 7 0..C O.LL I N G PU1P 9CIAME 11980040; ,v . _-- .

C 912 026283 0614Ff 9 P"3.909 R 1 N T AUX FEED PUMP OEC AME _INOP OUE TO F AILED BE ARTNGCONTAIMINATION OF OIL ST WATER,

l' C"MI2 030387 011610 f Pt 003 1 T0
_

g s .

AU X F E E.D P.U.M.P.8.E C.A.ME..I M.O.P.00.E..T O.8.t.ait hG F 4 fluR E S PREVIOUS TE;T MITH PUMP UNCOUPLED. . . . - ,

i, 4 C MI2 030796 031080 C'AN 819 1 T CHaeGING PUMP PLACED OUT OF SERVICE PASEING FA!LEGeMAIURAL END OF LIFE
'

- A
FEED PUMP,LE AR E$CESSIVELY FROM fL AND PAC (l1G PA"klNS F AILEO NATURAL END OF LIFEg CM1]0}1719 032190 8 PM A19 1 kh T AUX

~

y
t

f-' i MI2e711945 070390 H PM.004~ C 1 YD 'A' HPCI PUMP SE12E0
,

_
_ ..

PR1CEDURE DIO =9? RaoutRE MIN FLOW VLW OP
--
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ALL FAULTS CONSIDERED IN PUMPS
.

A ,

h5
P C 1C
L C M A TF VL

V A 0 GUY A N IA
E N CONTR3L EVEMT EM D5P 1U 1.5 CAUSE DESCRIPTION
.N ..T . N U.M B.E .R.=DATE1 M P F EELM Y $ MODE D E S CR.IP T 10N---_..

-- -

_,

C M12 331946 071290 8 PT 007 1 ;1 AUX FEED PUMP TRIPPED PRIOR TO OVERSPEED SETP011T WEAR TO EMERGENCY T APPET NUT
_

C MYI 002322 120272 H PM 802 U 1 TD HPSI P-145 $UPPLIED SY "A* DG DID NOT START GR10NDIN4 BLOCK NOT REMOWLD FROM CRT SAR
~ ~

C MY1 021039 030278 G PM 002 1 TT 14 CH ARGiNG PMP ST ARTD FOR VISRATM TEST--HI TEM *. LOCKN PIN MOT INSTLLD TO SE ARING

C MY1 027208 091879 F PM C03 U 1 iD '8' TRatM * CONT AINMENT SPRAY PUMP 015 PRESS ORO*PE0 SGCTION VALVE WAS CLOSED
~

C MY1 027289 100379 F PM 813 5 1 iT 'A' train CONTAINMENT SPRAY PUMP FalLED TO ST ART CD1 TACT SLOCR IN PUMP SER Fatt TO MADE UP

C MY1 030992 040P90 R PM 000 1 YU AUX FEED PUMP P-254 REQUIRED TO SE SHUIDOWN OTL FROM BE ARINGe C3ULO NOT EE DUPLIC AT ED

C Pat 002049 040272 8 PM C21 1 NT FLOW FROM MTR ORVN AUX FD PUMP P-84 50 PRCT 3P 13R HY3R05f ATIC SEARING F AILED - NO PECIRC
~

C Pal 000202 072773 J PM 015 1 UD COMPNi C00 LNG PMP PS2C COUPLING F AIL ED TEETH ON HUS STRIPPED

C PA1 010659 071174 H PM C04 1 TD HP51 P66A TESTED UNSAT Shut 0FF HE A0 NOT DEVELOP 3 6TM ST AGE IMPELLOR MOWED 04 SHAFT
_,

_

@S C PA1 013n04 070975 L PM C01 U 1 iD LP51 PUMP 678 NO FLOWe NO PRE 55URE TW1 VALWE5 MOT IN CORRECT POSITION

C Pat 013920 112275 L PM A04 1 ND LPS! PMP SEAL LE AKG PMP TYPE SX21 Ale 5ER A-$7393 11PRPR DRING CLE AR ANCE

C pat 014719 042176 G PM 809 1 TT CHARGING PUMP P55-4 WDULO NOT ST ART PROPERLY PLJGGED OIL FILTER

C Pat 015311 072076 J PM 020 1 NU CCW PMP PS2-C I480RD 8R1G F AILD SH AF T ME T ALL12ED EITHER HOT EMS ALIGM1T OR ORNG SLIPPAGE

C PAL 021117 041778 G PM B13 5 1 ND CHARGING PUMP P-558 WOULD N3T ST AR T F43LTT C04 TROL Call IN CIRCUIT ORE ARER

C P41 022913 103178 G PM A19 1 NT CHR PUMP P-55C TAEEN OUT OF SERV!CE LEARING SEALS

C Pat 025614 020179 K PM D00 5 1 NU PRIM ARY COOL ANT PUMP thADVERTANTLY STOPPED C AG5E NOT GIVEN

C SL1 016880 120876 8 PT 813 5 1 UD STEAM ORIVEN AUI FEED PUMP WOULD NOT START TRIP 50LENotD L ATCH FatLED TO ENGAGE

C SL1 0173944 022077 G PM 000 R 1 NU 8 CHG PMP SE AL LUSE WTR PMP FAILED OURING Rf t 510 M33EL 5011e TTPE 102e siYLE C200v
C SL1 0173949 022077 G PM 00f 6 1 NU A CHG PMP SEAL LUSE WTR PMP F AILED OURING Rf t 510 903EL 5011 ffPE 102 PatteTS 15157
C SL1017 393 022677 G PM *J' 1 NU OURING POWER OP5e 4 CHRG4G PMP SE AL LUBE WiR F AILES FAILD TO DELIVER SUFFICIENT FLOW

C SLI 017833* 041577 K PH 3' r 4 NO LOS5 OF SEAL CLNG wit TO RCP5 - RCPS WERE SECURES C31T AINMENT INST AIR SYSTEM F AILE0
C SL1 017935* 051677 K PM L7, N 4 ND LOST ALL FOUR REACTOR COOLANT PUMPS LOSS OF OFF-5ITE POWER

C SL1 019503 091177 8 PT 800 R 1 TU C STEAM-ORIVE1 AUX FEED PMP F AILD 10 START STARTED 04 2ND TRY ePREWIOUS FAILE RPOSTO

C SL1 023658 090278 G 'M A16 R 1 M i CHR PUMP 14 FOUND TO HAVE SMALL CR ACE IN BL1Ct C4J5E OF CR ACK 15 UNENOWN

C SL1 022649 100278 4 PM 813 5 1 N3 18 CH ARGING PUMP FAILED T3 STAn.i.. .
EL?C INTER RE AD 0 SUCit0M PRE SSURE

_.-

. _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ . _ _
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ALL F AULT5 CONSIDERED IN PU9PS

1

h

5
P T C IC
L 5C M A TF LV 4 T0 0UY AN A

E N CONTROL EVENT E M 0$P 1U s >o

.N . .T . .N U.1.P E .R. . .0 4 7 E . .M.P. .E..t .E .L..M .Y .5 .. MO DE D E S C R.I.P T.I .ON....._ ......

.

CA. -.U.SE .DE SC R I P T I DM -

. . _ . _ -

. . . .- . . -.

C SL1 025363 020079 9 PT SI) R 1 TU AUX FEE 0 PU.MP 1C F4ILED..T.O START . . TRIPPE0 OVERSPEED TRIreCAUSE UNRNOWN
,

,

. . - - ..
.

;C SLI 025595 011679 G P9 416 R 1 NT
1C CH AR G.I.NG..P.U.M.P O.E.V.E.L.O.P E.D..C.R A.C.R E.D P.U9P C A 5 t1CSUCTION CavlT ATIDM G WISR ATION. . . . . (

C SL1 026469 041479 9 PT 818 R 1 TT AUE F EE0 PUMP 1C FAILE0 T3 START STE AM INLE T VALVE F AILED 10 OPEN
,

|~

C SL10325974 082880 G PM A00 R 1 MU SEAL WATER LE4K DEVELOPED IN 18 CHR PUMP CAUSE NOT STATED I
| C SL1 032587C DatP80 G PM 800 5 1 NT 14 CHR PUMP ST ARTED THEN APPARENTLY STOPPE0 FAILE0 SEAL wafer PUNP
3 W BV1 015214 070876 R PM A19 1 NT A PUPTURE,0,$EAL WAS DISCOVERED DN 14_RHR P U9 P SEAL $0UNO 04 PUMP 5 HAFT C AUSING F AILU 8( :
, W 8VI 015727 082576 8 *M C04 1 T0 34 AUX FEE D PUMP VAPOR BOUNO C AUSING LO55 DF DISC 4 DE 5 f GN DEF OF RECIRC LINE SIZE G OptFICE I

j r

W 9VI 0167514 121576 G PM 414 R 1 MT IC CHARGNG PMP LE ARING ST SPEEDINC. GE AR C ASIMS TUlf F AILURE OF L.U. COOLER fI
W BV1 0167519 121576 G PM A14 R 1 Mi 18 CH ARGNG PMP LEAKING AT GEAR CASING TU9E FalLURE OF L.O. COGLERt

'i Ch W AVI 017351 011077 9 PT 800 1 MU
|' STE AM AF P F AILO..T.O S TAR T WHEN RtX.IR.IPPD 50% POWER C435E UNDE TER MINEDe .

W 9V1 017561 040377 R PT 015
1 iT LOUD MOISE DEVELOPED IN TURS DRIVEN AUE FEE 4 PU18 LO35E CDUPLING GUARD aust!NG 04 CDUPLl bGi W MV1 018348 070577 G PM 015 1 NU

18 C H AR G.I.NG..P.U.M.P TR IPPED ON.PH ASE .D.V.E RCURRE 4TPU1P SHAFI CRACMED AT BALANCE ORUN NOT1
. .

_
.j W SV! 019 241* O F197 7 M PM 004 N 3 TS LOAD REJECT.,T,E5T FROM SOE PWR3PMP5,TPIPPS 440RFR3 TUtRINE CONTROL DESGN CDMCEPT5

j W 9VI 023110 121977 8 P T Cl 3
1 N 7 STEAM AFP GOVENR Falt0 TO M4!NTAIN SPEED CD45T41T MaLFUNC TIONING GOVERNOR V ALVEi

| W 8V1 020132 121677 L PM D20
1 TT 14 L H51.P.U.MP SHuf00dM OUE TO HI VIBR ATION 01 SNAFT PU1P-TO-M0f0R MI54LIGNMENT '

,

i
4 . __-- -j W 9VI 0211564 041678 C #9 009 5 1 NT 18 CH ARGN/SI PUMP HI 8E ARING TEMP AL ARM PLUGGED OIL PUMP COOLER $-WATER SIDE

s

'

i
w RV1 0213569 041678 G PM 000 5 1 N T IC CH ARGF#51 PMP HI BE ARING TEMP AL ARM PLGGG C31L RIVFR W ATER STRAINER $ IDRM ALLOWING Of tRI

1

W avt 021646 042178 G PM 001 5 1 M0 1C CHG PURP T.R .I.P P E .O..NO .B.4.CE. U.P WA.5..AV A I L &tL E OPERATOR MADE IMPROPER ELEC LINE-UP3
'

W R V1 022316* 010474 R PM C11 V 2 NO A AND 8 PHR PUMP 5 WERE RUNNING WITH NO DISC 4 FLod PU9P5 SECAME AIR SDUND WITH RCS ORAINEC
W 9V1 029145 0I0379 G PM C14 1 NT IC CH ARGING PUMP H40 LOW OI5CHAGE PRES 5URE FAULTY ROTATING ELEMENT

,

) W MV1 02549b 030579 8 PT 909 1 U0 Aut FEED Pump DECLanED IMOPER48LEeit VLV OID'NT CL N3T AND W45HER DISCOVERED IN STE AM LfMG
[i W 4WI 026491 070379 R PM 013 5 1 4D RHR PUMP was TRIPPED FROM CONT ISOLATION PH45F S PO4FR SUPPL Y SWITCHING CAUSE VOLT SPIN E
,

5

W SW1 026841 081679 G PM 002 C 1 T0 AC C H AR.G.IN.G..PU..M.P..B.E.C.A.M.E._IM O.P E.R A SL E . -FAILED BEARING DUE TO A COOLING VLV SHLT f

:

,
. . . .;

W 9V1 026984* 091979 N PM 001 N 3 NO ALL THREE RCP5 TRIPPED 04 UNDERFREOUENCY OPTRATOR ER AGR
i W sv! 029105 09:079 L PM C09 1 TD tH51 PUMP r4!tED TO RE ACH REQUIRED RECIRC FLOW PIECES OF PLASTIC FIRE N05E NO22LF FOUne
i
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ALL F AULT5 CONSIDERED IN PUMP 5

A

( kC MkiF k
V A IO O Y aN A
E N C01 TROL EVEgi EM D PIuT5
N i NUNRER DATE M P E EL M Y 5 MODE DESCRIPTION

= _ - - CAUSE . DESCRIPTION---_ _

W DC2 0332794 012480 8 PT B13 i 1 NI AUX FEED PUMP FAILED TO START 90RNED DUT RESET COIL ON TRIP & THROTt1E

W DC2 030 744 012190 8 PT 813 T 1 MT AUR FEED PUMP TRIPFED AND TET VALVE DIDN'T RE5ET RESE T 50LEN018 DEFECTIVE.LINE AGE MIS AD JU.
W DC2 031350 052090 8 PT U13 1 NU AUX FEED PUMP TRIP THR0 V ALVE LINE AGE UNL AT*HED C AJ5E OF UNL ATCHMENT UNKNe PUMP IN STAN CST

W DC2 032628 090480 L PM C06 V 1 TD EAST RHR PUMP was FOUND UNSTABLE ALL AIR W AS NOT REMOVED FROM SERVICE

W HN1 014163 012476 G PM A19 1 N T EXCESSIVE SE AL LE AK AGE ON 1 A CENT _CH ARGING PUMP OUT80 SE AL H AD "O* RING F AILUDE<

W HN1 015037 061776 R PM 006 U 1 ND R/X SHUTDOWN & REFUELING LOST PWR TO RHR PMP--2MI4 OVERLOADED 480V SUS PROCEDURES DEFICIE hi
W HNI 015218* 070576 8 PT C11 U 2 Ni AUX FEED PMP5 WOULD NOT DEVELOP PROPER DISC 4 PR?$5 83fH PUMP 5 WAPOR BOUND - FAULTY CHR WLV
W HN1 016041 100176 I PM D21 1 NT 1 A S AT DEVELOPED L.E.A.K.IN C A4NED RO.T.O.R DUE T3 SR155 WIPED ORNGS ALLWD ROTOR TO DROP & WEARa _

W HN1 017426 030477 I PM 009 1 Nf 1A BAT OVER.HE4fD E SE!!ED DUE..T.O..S.E.ARING FAI1HRF FMREIGN MATERIAL ENf(RED MOTOR SEARING%a.
r

__. .i .

W H41 017569 040477 G PM C20 1 NT "A# CHGNG PUMP INDIC ATIONS POINTED TO F AULif 995 DI5455f REVEALED CRES UNDER PRE 55 RE3 SL W

W H11 017699 042677 G PM A05 1 MD 1 A CHG PMP DEVELO.PE.D SMALL WEEP DN SUCT MECH SEAL SLIGHT POROSITY STWN $L SPLY P5G E SL SUR. . . -- = .

W HN1 017689 042877 G PM D20 1 NT 14 CHARGING PMP ARI AL MISALIGNMNT OF MTR TO PU9P EECF55 THRUST WIPED M0fDR 8E ARING R AN 20 1
W HM1 019911 0P2177 K PM 4'e 1 MU 02 RCP INDIC ATED SE AL FAILURE - Shut DOWN WIS INSP CONFMD SL F AILD - MODS SU-4M-81
W HN1 021329 040378 H PM Ca4 1 MU "A" HP58 PMP DEVELOPED UNUSUAL DRAG DURING MAINT IN5PECf!ON DISCLSD CRKD WR RNGS E 85HNGS

W H41 025723 011779 8 PT C11 5 1 iD 84' Aus FEED PUMP FAILED TO REACH RaiED FLOW OVERHEATED H2G SUPPL 7 TO PUMP

W IP2 010282 051074 H PM 809 U 2 N f 923 C 421_HP5I PUMP ST ARTED ONLY DEVELOP 7030 PRS 80RIC ACID LEAKAGE CAUSD SUCTION OLOCK8GE
_

W IP2 010235 052274 9 PM 813 5 1 ND NO. 21 AUX FD PUMP F AILED TO ST ART - Auf 0M ATIC A' TO ST ART CRT SWITCH HAD DIRTY CONTACISJ

W IP2 012862 052275 L PM A16 1 ND RHR PMP_021 #EMOVE D FROM SERVICE _ f 0_ REP AIR SE AL 4 LE ARNG SE AL HE AT XCHGR - PMP M000 8120 b
_ _

,

W IPP 013170* 072275 G PM 419 R 1 ND 2 CHG PMP5 REMOVED FROM SERVICE ERC5V PLUNGER SEAL LEAKAGE

W IP2 013299* 092775 G PM A19 R 1 ND 2 CMG PMP5 REMOVED FROM SERVICE EXC5V PLN3R SEAL LNG.- v4R SPD 98 CPM

W IPP 013300* 082975 G PM A19 R 1 NO 2 CHG PMP5 REMOVED FROM SERVICE
_

EtCSV PLNGR SE AL LKG - PSOLE des!GN MOD
____

W IP2 013432 090475 I PM A19 R 1 N i ROR ACD XFER PUMP e 21 REMOVED FROM SERVICE-f fpE 1 SEtt0W SHAFT SE AL LEG - OWG F5P 10443-2
~

W IP2 013609 101475 I PM A19 R 1 MT BOR ACD XFER PUMP 822 REMOVED FROM SERVICE -ffpf 1 4ELLOW SHAFT SE AL LEG - DWG FSP 10443-5

W IP2 0137384 110575 G PM A16 P 1 ND NO. 23CHGPUkP RE MOVED FROM SERVICE LEAKING HEAD GA5KET - TYPE 01-300 001TPLE
~

W IP2 0137399 110575 G PM A19 R 1 ND NO. 22 CHG..PU.MP RE MOVED.FROM SERVICE EXC5V PLNGR SEAL LKG - ifPE 04-300 QUNIPE
. . _

PA$f 10



ALL _F AULTS _ CON 51DE RED IN PUMP 5
_

4

k5
P Y C 1C
L 1 C M A TF VL

y a fG 0 Y A4 IA
E N CONTROL EVENT EM a P 1ui5
N i N U1 B F R DATE MP | EL r.5 MODE DESCRIPTION CAUSE DESCRIPTION

_

_ __- . . _ _

W IP2 013850 120375 G PM A16 R 1 ND 40. 21 CHG PUMP REMOVED FROM 5ERVICE Lt3 HEAD GSKT - TYPE GI-300 QUINIUPLEX
W IP2 014003A 121875 G PM A16 R 1 ND NO. 21 CHG REMOVED FROM SERVICE Pt1 HDLE LEAK IN FLUID HEAD
W IP2 0140034 121875 G PM A16 R 1 ND MO. 23 CHG REMOVED FPOM SERVICE LARGE LEAK IN FLUID HE AD

W IP2 014449 031276 I PM A19 R 1 NT BOR ACO IFEt PUNP REMOVED FROM SERVICE RELLOW SE AL LNG - CR ACKED ROI SE AL SURFCE

3 5&Fffh INJ PUMP 5 RUN APPR _10 MIN WIO SUCTION CM1W 172 015920* 080576 H PM C03 N 3 7D ALL PUMP 50 Cit 04 VLW 18468 NOT OPEN

W IP2 0187479 050777 J PM 813 5 1 TD 822 AUt CUMP C03L ETR PMP F AILD 10 S T AR T DURI4 11 DIRTY CONTACT 5 sPLANT IN COLD SHUTDOWN
~

W IP2 019789 052577 L PM 419 1 NT 822 RHR PUMP REMOVED FROM SEEVICE MECH SE AL A557 G5KT DETEtalD AND LE AKE D

822CHGfhMP 6EVELOPED LOUD N0!$E __ ,LO5f DISCH PRS FLUID DRIVE CPLNG FOUND OROKEN
~

W IP2 019236 052677 C PM CIS 1 NU
,

%a W IP2 019331 070277 K PM A19 1 NU NO. 23 RX COOL ANT PUMP TRIPPED OFF-LINE MANUALLY SEAL PACKAGE FAILEDe TOT LKG 90.000 GAL
#

W IP2 019239 090977 I PM A19 R 1 Mi 822 80R ACID EFER PUMP REM 0WED FROM SERVICE TYPF 1, BELLOWS 5 HAFT SE AL W A5 LE AKING

WW IP2 020822 121577 8 PM D18 1 NT 823 AFP_005 DUE TO $P ARKING MOTOR--M0iot REPLACEO WESTINGHOUSE e4008HPe DWG 8610800
W IP2 021333 050278 J PM 900 1 TU NO. 22 AUX CO9 P _ COOL ING PUMP F AILED,TO S T ART C AJ5E UNKNOW4e FOUND DOING SI STS TEST

_

W IP2 021706 060278 H PM D21 1 iT EXCESS DIL FROM 51 PUMP NO. 22 THRUST BE ARING TNRUST COLLAR AND 5 HOE $ F AILED.REPL ACE D

NO. 22 80RjC AChD_IR ANS PUMP DECL ARED INOPE*49tf F AILED MECHANIC AL SE ALW IP2 022 721 090978 I PM A19 R 1 NT

W IP2 023580 121478 G PM A16 R 1 MT CH. PUMP 822 H AD LE AK AGE AROUND STUFF 80x GA5tET FOUND CRACK IN FLUID HE AD AND CTL. WAL L
W IP2 025227 020679 I PM 013 5 1 N T NO. 22 SCRIC ACIC TRANSFER PUMP OEC AME INOPER ARLE FAILED CONTROL TRANSFORMER

W IP3 016944 011277 H PM 813 5 1 ND 833 51 PMP F AILD TO START FROM SISIPLANT TRIP 100t TD PELAY IN START CKi FAILD MODEL 2412PC
W IP 3 017874 040477 H PM C14 1 R T NO. 31 S AF TT INJ PMP H AD GR AD DETEtaiN OF FLO 4JPT WORN INTERN AL5 - HIGH HE AD TYPE JiCH
W IP3 017877 041277 8 PM 815 1 MU ATTEMPT TO PUT 833 AUK FEED Ps"* ON-LI4E UNSUCSFL 14 AFT HAD SHEARED - MOD 3HMTA-9

W IP3 019265 092577 G PM A16 R 1 NU 832 CHG PUMP OEVELOPED LEAK IN HE AD_- T AKEN OFF-L1 Hote-LINE CR ACK IN HEAD - 98 GPMe 01- 3 C0
W IP3 019264 093077 G PM A19 R 1 NU 833 CHG PUMP T AKEN UUT OF SERVICE EECSV SE AL LE AK AGE - ITPE GX-300 QUINT PL X

W IP3 019262 100177 G PM A19 R 1 NU 831 CHG PUMP TAKEN OUT OF SERVICE EvC5v SE AL LE AKAGE - TYPE 01-300 QUINitts

W IP3 019283 100577 I PM A19 R 1 NU 832 809 ACID 1FER_ PUMP REMOVED FROM SERVICE LF AKING BELLOWS SHF T SL - CR ANE e TTPE 1
_

W IP3 Ot9282 200677 PM Als R 1 NU 832 BOR_ ACID _ FE R rump REMOWED FROM_SERWICE LFAKING SUCTION FLANGE GASKET - MOD 3196
W IP3 020122 1216 7 7 G P M A 19 R 1 NU 8 33 CHC PUMP REMOVED FROM SERvlCE FKCSV SE AL LE AKAGE - 98GPM TYPE QX-300
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1

4

..LL F AUL.T.S COM510E RED IN PU.M.PS.
A

- -

_ .

A

5
P C C
L C nATF l' L

y A 0 0UV AN &
,

E N C01 TROL FVENT E M D5PIU $
'

N i NUM BE R DAIE MP EEELM Y5 MODE DESCRIPTIDM CAUSE DESCRIPTION
___ .._

. W IP3 021036 032878 L PM 416
1 NU 831 RHR..PU.M.P.R .E.M O V E D.F R O M S E R V I C E G5(f STWN GLMO Plaf E AND PMP C A5ING LK kG

; . . =

W IP3 021359 041678 C PM A19 R 1*NU g31 CHG PUMP REMOVED FROM SERVICE,,,, EuC5W SE AL LE AR AGE - OR-300 QUINTUPLE X
' W IP3 022411 091578 R PM A19 1 NT No. 32 RHR PUMP SE AL FOUNO LE AKING SEAL SURFACES FOUND WORN
,

W IP3 022877 102779 C PM 414 R 1 M i LE AR AGE 085ERf EO FROM NO. 31 CHARING PUMP LEAR WA5 FOUNO IN PLUNGER

W IP3 025232 020579 C PM A19 R 1 MT e 32 CH&hGING PUMP 615 COVERED LE ARING FatLED PLUNGER AND PACKING

W IP3 026479 071579 i PM A19 R 1 Nf 832 80#1C ACIO TR ANSFER PUMP OEWELOPE0 LEAR MECH ANIC AL SE AL WA5 REP AIRED

W JF1 017847 120377 8 PT 813 5 1 ND AFP TUR8tNE STARTED 807 FAILD TO REACH MAX $8EED $13N AL CDMvER TER 55C-3405 FAILD
W JF1 020993 032578 8 PT B01 5 1 N0 AFPT FAILO TO START FOLLOWING RtX 1 RIP TRIP /THR0 file VALVE FOUND SHUT
W JF1 022633 090978 4 Pi 813

1 7U AUX F E E D P UM.P..D.I.D.NO.T..S.T.A.R T _=_..._-- ..
TRIP THR0f LE v4Lvf TRIPPEDe UNMMOWN C AU 5E-,

,

[j W JF1 022631* 091778 F PM UO! U 2 ND 80fM CONTMT SPRAY PMP SUPPLY BRE AKERS TAGGED OPE 4 80f M TRLINS REDUIRED SY TECH SPEC 5
W JF1 025438 011679 8 PT 813 1 N f AUX F E E.D.W.A.T.E.R..P.U.MP F AI LE.D..T.O..S.T.A.t.t A.F T E R Rt TRIPM11I FLOW SPRING TEN $tDN INSUFFICI ANT

, .

I W JF1 027639 110379 8 PT 003 U 1 TD AUX FEED PUMP TRIPPE0 DM OWERSPEED MANUAL SPEED ADJU$t LEFT MISADJU$fE0
; _

' W JF1030322* 021480 8 PM 804 U 2 TD AE8 AUX FEED PUMPS FAILED TO AUTO Sta#f 194DE00 ATE DE5tGM CHANGE CONTROL

W JF1 030559 021580 8 PT 002 1 iD AUE FEED PUMP DECL ARED IMOPER A8LE.Mui THRU57 RE AR. MISPO$tilGNES OILER A55EM8LfeHI OIL LE VEL

W JF1 030560 022280 $ PT 813 5 1 MT WHILE STARitMG AUX F_EED PUMP THE TUR8tNE TRIPPED TRIPPED OWERSPEED OUE TO LIMtf SWITCH
i W K E 1 010 64 6 * 080174 4 PM 803 U 2 70 TWO AFP'S DIO NOT START UNTIL THIRD ATTEMPT 015 MOT ALLOW OIL PRESS TO SUILDUP'

W ME1 010644 081974 J PM 802 U 1 MD COMP CDOL PMP 1A 010 NOT START PM OM 8116#74 CRT 8KR NOT R ACKE0 IN FULLY

W (F1 010929 102574 8 PM 813 5 1 ND 14 AFP DID NOT ST ART AUTOM ATICLY ON HI WiR LEWEL A.1. SMITH REL Af SOUND UP MECHANIC ALLY
W *El 012111 010475 8 PM 800 1 NU 2A AFP FAILD TO ST ART AFTER RtX TRIP U13FR INVESTIGATIDM4

! W KE1 012110 012475 8 PM 804 f 1 'N O 14 AFP F AILD TO START IPOWER SUPPLY F AILURE 8tR OPERATING HANDLE DID' MOT CONT ACT

W (El 012399 020775 8 PM 804 T 1 ND 1A AFP F AILO TO ST ART ON LO-LO SG L EVEL 8tR GUIDE 844"P05tTION" N0fCH TOO SM A LL
W MEL 0134394 101575 8 PM 813 5 1 M0 1A AFP F AILD TO STatt FOLLOWING A UNIT TRIP DEFECTIVE W-2 SWITCHES

E

W *El 0134999 101975 8 PT 813 5 1 ND 1C AF P .F.A.ILE0 TO S.T.A.R.T..FOLL.O.W.I.NG.U.N.I.T TR IP DEFECTIVE WESTINGHOUSE W-2 SWITCH
- . . .

W EE1 0136678 110575 8 PM C04 5 3 NO AFP 14e18E IC REOUCED FLOW DUE TO ST ARTUP 5fR AI1R5 PLU460 SY RESIM SE405 FROM MAREUP DEMIb
W (F1 013773 120475 8 PM 809 5 1 NU SKR 16201 GPENED CAU5ING UNIT TRIP E IMOP. 19 AFP R(R 16201 CLOSED MANUALLY

PAGE 12
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ALL F AULT5 CONSIDE RED IN PUMP 5

4

k5
P C IC
L C M A fF L

V A 0 0UY A N A
E N CONTROL EVENT E N D5P IU 5
N i NUMBER DATE M P EE ELM Y5 MODE DESCRIPTION CAUSE DESCRIPTION

-_ .

W KE! 014386 031276 8 PM 813 5 1 TD AUX FD PUMP 14 F AILED TO ST ART ON BL ACROUT SEO SIG FAULTY LUBE OIL PRE 55URE SWITCH
W M81 016117 092776 8 PM 813 5 1 iD 18 AFP F AILD TO ST ART DUE TO STICRY ACTUAT. RELAY W3R4 PLUNGER SNAFleREPLACED REL AY
W M F 1 01669 6 122276 I FM 000 1 NU BOR ACID , PUMP 1A TRIPPED AND WQULO NOT RESTART RRR OVL DS TRIPPEOe RESST - NO OTHE PR O PL M

,

W KE1 018982 081777 J 'M 813 5 1 MD COMP COOL PMP W3ULD NOT START AFTER PM uneu ann 8 TRtp ARM HITTING TRIP RoosRE ADJUSTED.LLSE

W ME1 019311 100277 C PM 018 4 1 NO FLOW FROM OPER Af tNG CHG PMP A*AS LOST DURING SPFRT1 SR1NEN BELT ON VARidORIVE U4tf
W ( E l 019 313 100777 F PM 800 R 1 TD SPaar PMP F AILO TO START DUE TO OVERCURRENT TRIP ST ART CURRENT G.T. SETPOIMis RA15ED 5F TPr

W KE1 019519 102477 F PM 800 R 1 ND A fnNTAIMMT SPRAY PUMP F AILED TO ST ART DURING T5fG C AUSE UNaWM - But Wat TRIPPED 04 OVRCUPNI

W ME! 019643 110777 G PM D18 R 1 NO Fi nW FROM OPER ATING CHG PMP W AS LOST OURING 1PER RR1 TEN BELT ON VAtt-041WF UNIT

W EE1 020094 122 377 F PM 800 R 1 iD ICS PMP 18 F AILED TO START DURING OPER ATIONAL TEST C A'ItF UnuMOWN - Brut OPERTG ERRATICALLT_s

W ME1 020339 011578 J PM 813 5 1 M0 cc PUMP F5tLD TO 55455 OURIN FULL PO ER OPERATION FAULTV STATIC TRIP DEVICE IN CRT SRE AKER
~

3d
W ME1 020339 011978 J PM 800 1 NU rc PUMP FatLO TO ST ART DUE TO OVERCURRENT TRIP UN3ER INVESTIGATION C AUSE NOT DETEPNt hf D

W RE1 022237 080978 G PM C11 5 1 NT tcP OPER ATED ONLY AT HIGH SPEED FAILED TRAN5tsint IN M AND CONTRDA STATInN

W ME1 022540 091M78 G PM 416 1 N T LEAK OEVELO8ED 04 CCP 8ETWEEN DIS. PIPE AND Si n:R CR ACE C AUSED Bf OPERATING STRES5

W (El 030562 021190 G PM D13 5 1 M T CHARGING PUMP STOPPED WHEN CONTROL SW PL ACE 0 AUTC STICKING CONT ACT
W NA1 021636 053078 K PM DOT 1 MT RCP C REQUIRED TO BE SECURED 'FAR IN LOWER LUBE DIL COOLER:

W N11 021665 060678 5 PM 809 5 1 TD CONT CUENCH SP AT PUMP 1-05-P-14 F AILED TO ST AR T RE SCREW FOUND IN SUPPLY SKR IFOREIGNI
W NA1 021890 061578 F PM 833 5 1 JD 00ENCH SPR AY PUMP 1-05-P-18 FalLED TO START RER CHR SPRING ROTOR SWITCH IN OFF POSI.

_

W NA1 022033 071778 G PM 002 1 NO CHP PUMP,1C BECAME IMOPERASLE 11*ROPERLY A55EMBLEO SEAL A55EM8LT

W NAL 025755 033079 8 PT D13 R 1 NU AUX FEED PUNP 1-FW-P-2 TRIP THROITLE VLV CLO5FD SISNAL FROM OVERSPEED TRIP

W NA1 025716 040879 C PM U01 U 1 MD 1AE18 005 FOR MAINTe IC FEEDER Bent NOT RAC(E0 IN 84penPER TAGOUT PROCEDURE

W NA1 027080 090479 8 PM 001 1 MT Aux F EED PUMP SEC AME INOPE R ABLE (1-F W-P-33 tutF Ott STRAINER WAS CLOGGED

W NA1 027248 092879 G 'M C00 1 i U CHARGING, PUMP 1-CH-P-1 A DID NOT FUNC TION C415E NOT STATED

W NAL 030102 011380 8 PI D21 1 M T AVE FEED PUMP TAREN DUT OF SERVICE FOR INSPECTt31 REARING HAD WIPEDoDUE TO LACK OF Ott

W NA1 030101 011480 8 PT D18 1 NT AUX FEED PUMP 1-FW-P-2 OEVELOPED LEAN IN OIL COOL. 9t0WN G45 MET

W Mal 032635 090490 8 PT 013 P 1 NO AUX FEFD PUMP GOVERNOR VALVE FOUND TRIPPED G1VEN04 TRIPPED 04 DVERSPEEDeCAU5E UNtMO.

DAGE 13

_ _ _ _ _ _ _ _ _ _ _ - . ______ . - - _ _ _ _ - - - - _ - - _ _ _ _ _ _ _ _



.A.LL F AUL T S CON $ 1 DE RE D IN. PUMP.S_ -- . .

A

S
P Y C fC
L $C M A TF t' L

, W & T 0 0UY & N A

E N C ON TR OL EVENT E M D$P IU S

.N ..i. N U18E R DATE .M .P. .E..E .E .L..M .Y .$ - .......M.O.DE .D..E S C.R I P T I ON ....... ... .C.AU.S.E D.E.S.C.RIPTION_ ... .. .. .. _:__
,

a

W PR1 010725 051374 8 PM 813 5 1 TD AL'I FEED PUMP 12 FAILED TO START StRR Fne AUX LUDE Ott PUMP WAS OPENED

W PPI 011230 121274 8 PM C09 $ 1 N f AUI FEED PUMP 12 DID NOT MAINTAIN NORMAL DISC 4 FLO 10 TION STNR CLOGGED WITH SILT
W P RI 012 411 032775 8 PT 809 1 NO IURS DRVN AUX FD PMP F AIL TO RE ACH ACCPt DISCH **5 STICRY GOW CONT VLV LINEAGE - DIRTY

W *R1 017619 041177 H PM 004 1 TD 012 SAFTY INJ PMP 8 7tMPELLR MOVED ARI AL A Y 04 SMAF T 491MRMAL PRES $URE DISTRSTION ACROSS IM PLR

W Ptl 017791 050177 8 PT 806 1 ND 811 TURB AUX FD PMP TRIPPD TWICE ON OVERSPEED LOW COVERNR DIL LEVEL REVISED PRDCEDU PES
i W PRI 019807 062977 G PM D13 1 MU CHARGING PUMP FAILED C APSCRE W F AILURE IN VARIORIVE UNIT
i

W PW1 028041 122879 8 PT D13 U 1 TD NO. 11 AUX FD PUMP TRIPPED OFF-LINE AT END 1F T85T STE AM SUPPLY VALVE TRIPPED ON OVERLOAD

W Pel 026014 040879 H PM B00 1 iU 811 $4FETY INJECfl0M PUMP F AILED TO START IN Aura UNRM0WN C AUSE EVENT COULD NOT BE REPE A TED
e
'

.a W P82 013896 111077 8 Pi 813 1 iT 8 2 2 T UR S..D.R.VN..AU.X.FD P M.P T R I PP E D.O.N O.VE R SP EE D
L31tF LINE AGF ON GOW 70 PRESS COMPENSA10R

sa . . . - - -

8 21 RHR PU1P - PE RSONNE L E RUn W P'2 021039 04177R L PM UO! U 1 ND OPERATOR PLACED e22 PHR PUNP 005 - AUX OPER OPENEi CRT ORRR FOR
W PR2 027527 110279 8 PT 813 1 iU 822 AUX FEED PUMP FAILED TO START OVERSPEED TRIP V ALVE FDUND TRIPPED

W PR2 030733 0 31780 C P M 913 5 1 NO NO. 22 CHR PUMP MOTOR SKR REPT TRIPPING 4RE ARER F AILURE sRR REPL ACE D

W PR2 031455 052980 8 PT 002 T 1 ND NO. 22 AUX FEED PUMP TRIPPED IMADVERTANTLY TECH DenPPED INST ON TRIP THROTTLE LINRAG

W P R 2 0 31631 061590 G PM 813 5 1 NO NO. 23 CHR PUNP $T ARTED AND 500N $HUTDOWN Alt LEAR $ IN $ PEED CONTROL UNIT

W PR2 032731 091690 8 PT D02 T 1 MD AUX FEED PUMP TRIP MECHANISM W45 TRIPPED WOIRMAN ACCIDENTLf BUMPED TRIP MECHANI $M

W Pit 0039644 040774 8 PM C09 5 1 UT "A" MTR DhtVEN AUR FD PUMP HAD INADEGUATE FL1W 14-LINE COMIC AL STR AINER W AS PLUGGED

W Pf1 0037648 040774 8 PM UO9 5 1 UT "8'" MTR DRIVEN AUI FD PUMP WD HAVE H AD IMaD FLOW IN-LINE CONIC AL STR AINER WA5 PLUGGFD
~

W Pit 010648 062174 F PM 813 T 1 00 CONT 4tNMENT SPRAY PUMP 1P144 DID NOT $ TART PU1P SERR L ATCH WAS NOT FULLY ENGAGED

W Pit 012531 0418FS 8 PT A19 1 UU 8 GALS LOW LEWL RAD. WTR LE ARD WI A STE AM-DR AUt FD SNAFT GLAND $ LE ARD SHUT Ot$CHRE VALVE
W Pil 0167F2+ 030076 G PM D18 4 2 NT CHARGING PUMPS ",9".&ND "C." FAILED BR3REN van tDRIVE SELT5 - VARISELT NO. 842

W 911 016701 123076 G PM A19 1 NT C CHRCNG PMP 00$ DUE TO PLUNGER LE AR AGE P ACENG WE AR AJAX IR ON WORKS TYPE T-125'

| W PT1 021765* 063079 F PM 813 T 1 ND CONTAINMENT SPRAY PUMP 1.P148 DECLARED 005 POWER SUPPLY BER WOULD NOT RACE IN

W PT1 027043 0912F9 G PM C16 R 1 UD THE 1-P2B CHR PUMP FOUND TO H AVE CR ACRED CYL 9L1CR *RE S$URE SPIRING FOLLOWING H2 $EP AR ATI CMi
_ _

TAKEN OUT OF SERVICE REPAtt PLUNGER LE AR AGEW Pi2 017249A 022176 G PM A19 R 1 NT 2P2C CHARGING PUMP
W Pf2 0172498 022176 G PM 018 R 1 ND 2P2B CHARGING PUMP FAILED 883REN WARIDRIVE DELT - VARIBELT NO. 8 42

PAGE 14



ALL F AUL f 5 CONSIDERED IN PU9P5

A
C

5 i
P Y C IC
L 1C M A TF L

V A 0 0UY aN A
E N C 01 T R 0t EVE 1T E N O5P IU S
N i NU18E R DATE M P EE ELMY $ MODE DESCR_IP_itam CAUSE DESCRIPTION

W PT2 0161544 092076 G PM A19 R 1 N i "C" CH ARGING PUMP T AKEN QUT OF SERVICE REPAIR MINOR PLUNGER LEAKAGE
W PT2 0161549 092076 G PM D18 R 1 ND "8" CHARGING PUMP F AILED RR1REN VAR tDRIVE 8EL T - V ARIBEL T NO. 8 42
W P T2 0204614 022177 G PM A19 R 1 NT 2P2C CHA GINGPUMPTAKENOUTOFSERV}CE REpatR PLUNGER LEAKAGE

W Pi2 0204619 022177 G PM D18 R 1 ND 2P28 CHARGING PUMP FAILED RR1EEN VARIORIVE BELT = VARIBELT NO. 8 42
W Pi2 0207130 040677 G PM C04 R 1 UT CHR

PUN.P..".C.".. DIS COVE RE D TO HAVE C.YC.8 LOC K C t ACKPUL S ATIONS CAUSED CR ACKING= _ .

W P T 2 017 722 042077 G PM C00 1 NU CHRGNG PMP UNABLE TO DELIVR SUFFCNT FLOW NOT TET DETERMINED INVESTIGATIONS CONT
W Pi2 017839 051677 G PM 821 1 NU 2P28 CHRGNG_PMP 005 DUE FOR INSPECTION OF N115Y 9R 841G FOUNO SERVICEABLE
W Pf2 0207139 022878 G PM C04 R 1 N f CHR PUMP "8" DICCOVERED TO HAVE A CYL BLOCK CRACE INSTLLIN OF PUL5Ai!ON DAMPNERS PLANNED
W Pf 2 020713C 030178 G PM C04 R 1 MT CHR PUMP "C" DISCOVERED TO HAVE A CYL 8LDCK CRatt 115fLLTM OF PULS ATION D AMPNERS PL ANNED.a

2N W PT2 020974 031378 G PM D18 R 1 NT A CHRGING PMP 005 TO REPLACE SELT BR1rEN VAPIDRIVE 8tLi
W RG1 001037 061171 H PM 813 T 1 i 0 SAFETY INJECTION _ PUMP IC F AILED TO STAR T 9E1T OPERATOR ARM 04 THE CELL SWITCH
W #G1 003629* 12147 3 8 P M C 11 U 2 TD AUI!LIARY FEED PUMPS A G 8 LOST SUCTION Alt IN SUCTION HEADER
W RG1 010046 040674 H PM 813 i 1 i0 1C 5AFETY INJECTION PURP FAILED TO START MANJALLY PREMATURE CLO5ING OF C8 TRIP 8AR
W RGI 013664 090774 H PM 811 7 1 TD 1C S AFETY INJ hump F AILED TO START ON BUS 16 'tv RF FAULiv LOCKOUT INTERLOCK
W RG1 012115 010875 8 PT 813 5 1 TD TUR8tNE-OP1VEN AUX FD PUMP FAILED TO ST ART SUCSFLY LO LUBE OIL PRE 55 REGUL ATOR SETTING
W #G1 0121364 020575 H PM 813 T 1 iD IC 5AFETY INJ PUMP FAILED TO START ON BUS 16 REP WEAK $PRING AND I!GHIENED WIRE IN C8
W RG1 0121368 020675 H PM R13 T 1 TD 1C 5AFETY INJ PUMP F AILED TO START ON 80516 RE8 WEAK $PRING AND ?!GHlENED WIRE 10 C8

W # G1 012 397 02.875 H PM 913 T 1 T0 1C SAFE.T.Y.INJ PUMP FAILED TO STA..R.T.O.N 805 16 NECM BINDING 04 LOCEDUT 50LEN010 PLU1G ER- . = =-- . .

W PG1 013996 011276 J PM D15 1 N i "B" COMPONEN T COOLING W A_iER _ PUMP _ W A5_Not SY D A9 AGED CDUPLING - LOOSE 80Lf 5e MOD DB2 226

W R G 1 016 716 010377 H PM B13 i 1 TD L C S A F E.T.Y..I.N.J..PU.M.P..F.A I.L.E.D..TO S T A R T O.N SU S 14WEAR SPRING IN SECONDARY CONTACT A55Y
. . =--

W RG1 018225 061977 G PM D18 R 1 NT "C" CHARGING _PU9P VAR 1 DRIVE FOUND,$MORING 4 elf 5 RE PL ACED - V AttDRIVE P ART 84-2
W RG1 018 244 062977 H PM R13 i 1 TD 1C SAFETY INJ PUMP F AILED TO ST ART ON 40514 N1 APPARENT CAUSE FOR CB FAILUeE
W RG1 021670 052979 F PM 813 5 1 TT CSI PUMP F AILED TO START F AILED CIRCuti 8KR
W RG1 025064 010479 G PM A16 1 NT 'A' CHARGING PUMP FOUND LEAKING AL1CK REPL ACEDeHIGN HOOP STRE55ES
W RG1 025065 010479 G PM C18 R 1 NT '88 CHARGING PUMP SPEED CONTROL N0i_0PERATING PROP VARIORIVE BELT SLIPPING AT LOW SPEEDS

* AGE 15

_ _ _ - _ _ _ _ - - - -. _ - _ _ _ _ _ _ _ _ _ - _ _ --- -______



_ _

Att_FAuti$ CONSIDERED IN PUMPS

&
C

$ i

P Y C 1C

PIUfk
'

k hbo A Nv
5E N C01 TROL EVENT E N O CAUSE DESCRIPfl04N I NU18ER DATE M P EEEL M Y$ MODE DESCRIPTION

___ ..

W #02 002067 060772 F PM 814 1 0U DNE OF THE CON T AINMT SPR Af PMPS FOUND TO BE RIND 1G Bute ON IMPELLER G ALLED THE SE AL RING
PMP5 E "L"C" TRIPPD 04 M ANUAL STAR ItsTANTNS TRIP SETTINGS WERE $ET AT MIk.W R02 003184* 070973 H PM 802 U 2 UD $4Fif INJEkk!ON S

W Rn2 003185 070973 8 PM 813 $ 1 UD AFP "8",ittPPD_0N INITTAM_OF MANUAL _$f4RT AFP "B" TRIPPD 04 INITIAK 0F MANUAL $ FART

W R07 003609 120473 1 PM D04 R 1 UT BORIC ACID XFER PMP 8 $ HAFT 8ROKE Af IMPELLFR GENERIC DESIGN PR00LEM - TYPE GE-204

W R02 000878 032074 I PM D04 R 1 ND 80RIC ACID XFER PMP 8 SMR TRPD 04 THERMAL OWLi Pu1p HAD SR0(EN SHAFT - DES:0M PROBLEM

W R12 010112 032074 I PM D00 R 1 NU BORIC ACID XTER PMP 8 FOUND TRIPPED 04 ROUT 11E 111 CAUSE UNKNOWN

B O R I C AC _k _D__X F E _R__PU_M_P. A F A I L_E_D_D_U_R I_N_G_NO R M AL 3 P F R$44Fi BROKE IN WICINITY OF IMPELLERW R02 010091 040674 i PM D04 R 1 ND
_ __ _ _ _ _ _

W Rn2 010476 0808F4 I PM 004 a 1 ND 8 0 R I C A.c.t.o..X F E R_.P.U.M.P..S F A I L E D.D _UR I N_G_100 5 P W R OP1 PJ49 $ HAFT BROMEN - DESIGN PROBLEM_
- ._. . _ _ _

W #02 010919 081574 i PM 004 R 1 iO 80RIC ACID XFER PUMP 8 FAILED DURING PERIODtc TE$f PU1P $H AFf F AILED - DESIGN PR08LEM
8 F55 LED DURkNG 100t PWR OPS PU1P $ HAFT 8R0(E AT JUNCTURE WITH ROTOR[3 W R02 010803 092674 I PM 004 R 1 ND 80RIC ACID XFER PU5P~

~

STFAMOkiffhAFWPUMP TRIPPEDdNOV55PDDRN4 TEST W11DW ARD GOWNR M AN STTC OUT OF ADJUSTMENT
'd W R02 011033 111974 8 PT 002 $ 1 iD

_

W R32 011098 1204F4 I PM D21 R 1 00 B O R I C A_C_I _D_.X _F _E .R..P U MP S F AILED AT PUM.P-ROTOR END
Maf SE C40$ED SY SEARING WEAR

.- - =_ -- - -

W R02 012078 011475 i PM 004 R 1 ND 80RIC ACID XFER PMP A F AIL ED DURING 1004 PWR OPS PUMP $H AFT FalLFD - DESIGN ERROR

v 802 012300 012675 J PM D13 $ 1 ND OfftCURRENT, TRIP _OF_"C" COMP. C00LN_WTR AT 13St PW FatLD STATUS LITE 87RIED $EVERAL STARTS
_

W #02 012680 050175 K PM A19 1 NO RE ACTOR, COOL ANT PUMP LOST 80TH $ HAFT SE ALS SEAL FAILURE - PUMP MODEL V11001-81
PU1P MaiDR SHAFT SROMEN - DE$1GN PROBL EM

W #02 012738 052175 I PM 004 R 1 ND 80RIC A.C.I.D..X _F _E_R.P MP 8 $ T.OP PE D $HO.R_T_L_Y AF TE R S T AR T- _ . _- _ . -

W R02 012975 062575 I PM 004 R 1 ND 80RIC ACID XFER_PMP A F AILED DURING NORMAL OPS PU1P SHAFT F AILED AT NEYWAY - DESIGN PPOS

F AILD T6.S_T AR_T_UN_.$ 15 3 3 T A.RN_I_SHE D CD1T Aci$ Ht3M HUMID {if May 8E F ACTOR FOR TAR. C ONTW #02 013685 110275 8 PM 613 $ 1 ii "A"4FP
---. -. _ _ == .

W R02 314820 010276 I PM D21 R 1 NT S AT "B" F AIL D DAMAGE D ROTOR---$E RIES _Ge M00L 3F-2 04 FatLD RE AR GRAPHtfE SEARING
HEATER TRIPS SET At 250 DEG FW R02 014830 041276 i PM 002 T 1 NO "B" 8 41_P U_ _M_P __T _R.I _P _P _D__A T .10_0_%.P__W R ... ._ .__ . .

W R02 016204 I'1876 i PM 018 R 1 Nf BAT '8" FAILD HI TEMP 4Ufauf TRIPPD PUMP DEF(CTIVE STAf0R AND BEARINGS WORN

W #02 016259 102976 1 *M D02 T 1 ND 8ATP 8 TRIPPED ON_HI PUMP _ MOTOR TEMP CUTOUT HEAT TR ACING CIRCUIT TEMP $Ei 100 HIGH

W R02 017018 012477 I PM 009 1 ND 8ATP 8 TRIPPED ON HI MOTOR, TEMP CUTOUT RFCTRC LINE PLUGGED WITH $0LIO BORIC ACID
_

W R02 017099 013177 i PM 002 1 1 ND 8ATP 8 .T.R I.P.P.E D.O.N HI MOT OR..T .E .M _P_C U_i _O _U T
TE9P CUTDUT SET 100 LOW FOR NORMAL OPS

. . -- ..

A NOT ON $VC DURING CRif!CAltff pet 10NNEL HAD REMOVED PUMP FROM $ER VIC E
W 802 017585 032477 F PM U02 3 1 ND CONTMi _$ _P_R _A_Y..P _M_P-- _-

84GE 16

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-



ALL F Autis CONSIDEREO IN PUMPS

A

$ k
P C IC
L M ATF VL

W A 0UY AN IA
E N CONTROL EVENT E M 0 $P IU T5
N 1 N UM BE R OATE M P E EE LM V $ MODE DESCRIPTION -CAUSE DESCRIPi!ON .- _.-

_____ __

W #02 018138* 060777 C PM C11 V 2 ND 8 G C CHGNG PUMP 3 RUNNING _- PS2R LVL STILL F ALLING PU9P AIR BOUND - TYPE TX-150
W #02 019345 062277 G PM C11 V 1 ND "C " C M G.1.C..P M.P. ...O.U.L.D.NO T CONTROL P.S.2.R.LE VE L PU98 WAS AIR 8OUND - iTPE TR-150W

--- -- ---

W Rn2 019 7934 112377 H PM 001 4 3 NO SREARER$ FOR ALL 3 S AFE TY INJ PMPs FOUNO R ALS DJi Falt uRE TO RECOG is LIMIT FOR GT 200 F OP
W #02 019793R l'12377 F PM U01 N 2 NO OREAKER$ FOR SOTH CONT SPRAY PRPS FOUNO RARO QUT FAILURE 10 REC 04 is LIMIT FOR GT 200 E'O'
W R02 020181 122277 8 PT 011 1 1 T0 AFFT TRIPPD 00RIN TE$i RUNI HI PUMP C A$ING TE98 STEAM LEARAGE BACK THRU VALVE V2-14C

W #02 022615 041178 8 PM 813 $ 1 M D "8" AFP,F AILE0 TO ST AR T UPON LO$$ OF, MAIN FE!O PR$ W3tM CRT Snt intP ARM
W #02 021317 041378 8 PM 513 $ 1 N0 "B" AF P,F AILO TD,$ T AR T FR3M RIGS _

I157. TRIP ColLS $ETTINGS FOUND 10 SE LOW
W R02 022614* 100378 F PM C06 0 2 T0 SOTH OF THE CONT AINMENT $PR AY PUMPS FOUNO AIR 80091 PU1P$ NOT VENTED AFTER Sf$iER RE ALIGNE D
W R02 025816 040279 1 PM 015 1 NT 00RIC ACIO TRANSFER PUMP KEPT TRIPPING, PUMP 888 4R3REN $HAFfePU9P REPLACE 0

C'D
W 902 026063 041479 H PM 800 t i U 'A' $1 PUMP FAILE0 TO $YART CAJSE UhKNOWN4

W #02 026362 060479 8 PM 818 1 ND 'A' AFW PUMP TRIPPE0 $HORTLY AFTER $i4RTING R3 TOR B AR$ CR ACRED IN MOTOR

W 402 032732 ORl180 H PM 813 $ 1 i T 'A' $I PUMP 84R F AILE0 TO CLOSE HI$H RE SIST ANCE AL ARM $ WITCH CONT ACI

TUR8 WAS MANUALLY T R IPOW $41 016938 010477 8 PT 801 U 1 NO 813 AURILI ARY FEEDWATER PUMP F AILED TO $ TART PER$0NNEL ERROR -

W Sal 0177004 050677 H PM UG1 U 2 R 0 80iH $1 PU1PS AND 1 CENTRIFUCAL CHG PMP TAGGE0 30T PERSONNEL ERROR - NOT FOLLOWING PROCEDLRE
W Sal 0177008 050677 G PM UOL U 1 R0 801H St PU1PS ANO 1 CENTRIFUGAL CHG PMP TAGGED OUT PERSONNEL ERROR - NOT FDLLOWING PROCEOLRE
W SAI 022422 0R2478 5 PT 813 1 YU AUX FEED PUMP FAILE0 TO $ TART STE AM INLET VALVE OP SHE AR PIN WAS MISSED
W $41 022871* 102179 K *M A06 1 NS ALL THREE RCP.1E ALS F AILED POSSIBLY 100 HIGH A DIFFERENTI AL PRES $LRE
W Sat 0232324 112778 G PM B13 i 1 N i NO 11 CHR PUMP F AILED TO START OURING $1 SUS F AILURE OUE TO OUIPUI TR ANSF F AILE C
W $41 0232328 112778 L PM 813 i 1 N T NO 12 RHR PUMP F AILE0 70 ST ART DURING SI s'J 5 F AILURE OUE TO OUIPUI TR AN$F FAILED

,

W $41 023232C 112778 8 PM 803 $ 1 HI NO 12 AUX FEED PUMP F AILEO TO AUIO START OuttNG St M3 CAUSE GIVEN. I$iARTED MANUALLYB |

W SA1 0232320 112778 8 PM 813 $ 1 Ni 4013 AUM _ FEED PUMP F AILED TO START 00 RING $1 OfER$ PEED TRIP MISA0Ju$iED,

W SAI 023316 121378 8 PT 013 $ t MU NO 13 AUX FEED PUMP TRIPPE0 04 OfER$ PEED $ PEED CONTROL FOUNO $ET TOO HIGH

W $41 0281198 042479 R PM 006 V 1 NO OPERAftNG RHR PUMP TRIPPED OFF OF LINE IN ADEQU ATE WOR 4tNG PROCEOURE$

W $41 0281194 050879 R PM 006 V 1 ND OPERATINGRkt PUMP TRIPPED OFF OF LINE INADEQUATE WOREING PROCEDURES |

|W $41 026013 060179 J PM C05 # 1 R i 813 COMPONENT COOLING WATER PUMP OP DEGRAOING e13 COMPONENT COLLING W ATER PUMP OP DE GR A '

*A$F 17
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ALL F AULTS CONSIDERED IN PUMP 5

A

5
P Y C 1 C
L 5C M A TF 'L'

W & T0 0U Y A N A

E N C 01T R O EVENT E M 0 $P IU S

" !. 2228g.L_ _gA35_ M 3, g,g g g,M 3 5 _ _ =__

CAuSE DESCRIPTIONMODE DESCR! prion

W $41 025006 112879 H PM B14 R 1 ND 5t PUMP F AILEDeLOOSE LOCKNUT 5 FOUNDS 5 HAFT BE1f RFWERSE ROTATION PO$fl8tA C AUSEe 812 PU PP

W 541 028073 122779 K PM 013 5 1 ND all RC PUMP iRIPPE0 1F 4KV GROUP BUS WAS LOST
_

L1W LEVEL LIMIT WAS 100 LOW FOR Rx WA tEW 541 029119C 063090 R PM C04 U 1 NO RHR PUMP _ LOST SUCTIDM
_

PMPIG-9 Al F AILD TO 5f ART PMP SEI20 OUE TO ACCUMLIN OF BORIC CRYSTLW 501 019030 042677 I PM 809 1 N T NORTH 80RIC TR_ANFR_
4E ARING FAILURE C AUSED SY LACK OF LUS.W Sul 027965 122679 8 PT D21 1 TT AUX FEED PUMP FAILED
N1 C AUSE GIVEN FOR DIL LIFT PUMP OIL L EARFROM,AN OIL _ LEARW SOL 030015 011690 M PM 016 1 NU FIRE ST ARTED ON_RCp ene

W 501 030729 031890 G PM O21 1 NT HIGH TEMP IND ON SOUTH CHR PUMP'S THRUST SEARIN5 L315E COUPLING C AUSED BE ARING TO 8E WI PED

W $UI 002022 111072 G PM At9 1 UU E XCE55VE SE AL LE AK AGE ON " A" CH ARGING PURP SEAL DAMAGED

FILLE T GRD0VE 01 5HF T INCORRECTLY MA06-W Sul 010417. 111073 M PM 005 1 NO RCP 1A SHAFI FAILD A.T 42t POWE.R.--- _
- .

_s, __

PUMP _1-RH-P-1A BUR $f INTO FL AMES INSUFFICIENT LUSRIC ATION TO LWR R AD B R NGW SUI 000916 012374 R PM D18 1 Ni MOTOR ON RHR,

y)
_

_ PUMP MOTOR _ FAILED GRE ASE 04 STAT WNDG5 C AUSED INSUL F AILLREW SUI 010373 051274 I PM D18 1 NT 80RIC ACID, TRANSFER
W SUI 017137 020877 J PM D21 1 UT CHRG WiR PMP 1-CC-P-2A HAD TRIPPE0 ON THERMAL Ovt0 MTR SRNG5 A8R ADE D

W SUI 021521 051079 F PM D09 1 iD 14510E RECIRC SPRAY PUMP RS-P-14 F ILED TO R1T ATE FotEIGN MAT. SETWEEN IMPELL AND WEAR RING

W $U1 022641 100978 J PM D21 1 Ni CHR PUMP COMP COOLING WATER PUMP TRIPPED ON OL Mnfnt BEARINGS FAILE0 DUE TOO CORR 05 ten

GR1UND FAULT IN PUMP MOTORW SUI 027759 121979 K PM 018 1 N T 14 REACTOP CO3LANT, PUMP TRIPPED __

544FT SRDEE OUE TO PREVIOUS ASSEMBLYW $U1 030258 012390 i PM 002 1 ND FLOW WAS LOST FROM 'A' BORIC ACID TR ANSFER PU4P

W $U2 000519 111373 H PM 802 U 1 UD 5AFETY INJ/CHG PUMP 2-CH-P-18 OID NOT ST ART-M ANUAL Fil5ES WERE NOT INSTALLED IN CONT CIRCulT5
W $U2 013513 tot??S I PM 018 1 N f "0" 80Ric ACID TR NSFEk h0MP MOTORF5tLED 93RIC ACID IN STaf0R WINDINGS

i

' W 502 017055 011877 I PM 015 1 NO BORIC ACIO TRANSFER PUMP 1-CH-P-20 F AILE D MOTOR-f D-PUMP COUPLING WAS 8RDMEN!

W 502 019742 111377 J PM 807 .1 Ni CHRG 'MP_ COMP _ COOLING PMP 28 INOPERATIVE
N1RM AL WE AR, PUMP RESUILT

W SU2 020813 030178 I PM D21 1 MT 80RIC ACID T R ANS PMP 1-CH-P-2 TRIPO ON THER9L OVRL OUf 80ARD BRNG F AILING

W TR1 013977 121975 8 PD 806 f 1 ND DIESEL OR!vEN AUX FD PMP F AILED TO S TART - 9 ANUAL P'3CEDURES IN ADEO TO ENSURE SYS START 1/U
W Tal 013976 010476 8 PD D13 T 1 N D DIESEL-ORVN AUE FD PUMP TRIPPE D ON _0VERSPEE9 F094 $IGNAL LEAD TO GOW WISRATED LOOSE

W T P ! 014 564 010976 R PD R13 T 1 10 DIESEL AFP_0VERSPE0 WHEN M ANUALY STARTED
GQfFMR GAIN INCREASD TO IMPROVE RESPONSE

_

W ist 0141454 011676 8 PD 901 U 1 ND AUX FEED PUMP 5 FAILED TO START AUIDMATICALLY MISLOGGING OF LIFTED LE AD IN AUTO-STA CKT
_
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.A.LL F AUL.TS C ONSIDE RED IN PUMPS.

-

A

5
P Y C 1C
L 5C M A TF LV A T0 0 Y A N 4

E N C01 TROL
DA(IE
EV NT E M 0 P 1 U SN T NUMBER MP E ELMY 5 MODE DESCRIPit0M CAUSE DESCRIPTION_-

W Tel 014145R 011676 8 PT B01 0 1 NO AUX FEED PUMPS F AILEO TO START AUTOM ATIC ALLY MISLOGGI4G OF LIFTED LE AD IN AUTD-5f 4 CR T |

W Tel 014251 012376 8 PD 813 T 1 T0 COLO STARTS OF DIESEL DRIVEN Aux FD PMP5 UNSUCC5FL C31Y CRT FOR L.O. PRESS StD NEED REDESIGN
W Tel 0140674 012576 J PM 813 T 2 T0 COMP COOLING WTR PMP5 OIO NOT START AUTOMATIC ALLY SE3 CONT R ATED AT TOO NE AMP ACITY
W T81 014067R 012576 G PM 813 T 1 T0 8 TR AIN CHARGING PUMPI5f t OTO NOT ST ART SE3 CONT RATED AT TOG HI AMPACITY
W TR1 014566 031276 R PM 013 5 1 T0 OPER ATING RHR PUMP LOST POWER Ctf SWITCHER SUPP ESF SUS IMA0V OPENED
W TP1 014571 032876 R PO 813 1 NU DIESEL ORIVEN AUE F0 PUMP STARTED - TRIPPE0 1VERSP COW M00 0 153-0054 REP W MOD T 153-005A
W T*1 014932 051276 8 PT 813 T 1 NO STM ORIVEN AUE FD PURP FALLE0 TO START TRIP /THTL VLV NOT RESET-F AULTY IMO LIT E

W TR1 014003A 090276 R PD 013 T 1 NT OtESEL-0 RIVEN AUX F0 PMP TRIPPE0-HI HARET WTR TER* TE9P SWITCN SET PotNT SETTING 3 RIFTED LOW~

W TRI 015996 090376 8 PO 813 5 1 NO DIESEL-0 RIVEN AUX FEED PUNP FAILED TO AUTO-5 TART 6L1WM FUSE IN THE AUTO-START CIRCUIT
oo

W Tel 0160038 090976 B PD 013 T 1 NT DIESEL-DRIVEN AUX F0 PMP T RIPPED Mt J AKE T WTR TFMP TE9P SWITCN SET POINT SETTING ORIFTED LOW |O
W TR1 016339 100576 R PT 013 T 1 TT TUR8tNE-0 RIVEN AWK F0 PURP TRIPPE0 DM OVER$ PEF 0 FAILURE OF N000W ARL COV SPD SENSOR Cat t '

W T D I 01633 7 101976 8 PT B01 5 1 NO TURS-DRVN AUK FD PMP F AILE0 TO START - AUT044 TIC 0*ER ATOR F AILE0 TO RESET TRPtTHTL VALVE

W Tel 017572 030277 H PM R13 T 1 ND ONE OF TWO S AFETT_INJ PUMP 5_ FAILED TO ST ART 19PROPE R ACTUATION OF 084 SEO CONTACTS,

W TRI 017574 032477 8 PO 014 1 N T OtESL AFP, ,TRIPP0 ON LOW L.O. PRESS RR1REN CR ANESHAF T ON DIESEL
_

W Tel 0181684 052877 H PM R13 T 1 T0 8 SAFETY INJ PUMP 010 NOT START - AUTOMATIC SE3UENCER CONTACTS OPER WITH TOO LOW CPNT
W Tel 019168C 052877 R PM 813 T 1 T0 8 RHR PURP 010 NOT START - AUTOMATIC SEGUENCER CONTACTS OPER WITH 700 LOW CPMT
W TR1 018452 070177 G PM 014 1 NO SOUTH CENTRFGL CHRG PMP ROTOR FAILO DETAILS A1ALYSIS UNDERWAY
W TDI 019905 07?877 J 'M R00 T 1 iU. 8 COMP COOLING WTR PUMP F AILE0,TO ST ART - AUT1 EM ACT C AUSE UNMMOWM-REPL ACED ALL SE ONC R1

W Tel 018991* 082177 K PM 001 N 4 NO POWER TD,RCP5,1N A0WERTENTLY OEEMERGIZE0 GE1 OUTPUT WARR WAS TRIPPE0 PREMATUREL T

W TRI 020182 171777 R PO R13 T 1 U0 OSL DRVN AUX F0 PUMP STARTED AND IMMED TRPD-1RSPD Mt:*05WTCH IN SPD SENSING CRT GUT OF A 0J
W Tel 020183 121777 8 *T 811 5 1 U0 STEAM ORIVEN AUX FEED PURP,INOPERASLE Lt9ff SW F4tLURE IN OVERSPEED TRIP CET
W Tal 03207R 072080 8 PT 806 5 1 00 AUX FEED PUMP F AILED TO ST ART MANUALLY P010 P R OCE DUR E

W Tel 032622 090380 8 PD R19 5 1 TT AUX FEED PUMP FAILEO TO START FAILEO STARTING SATTERY
W TU3 000345 031971 J PM 813 5 1 T0 34 COMP, COOLING WATER PUMP _,4ILED TO START . AUTO EMER LD AD SEONCR RELAY CONT PALFUNCTIOkEDF

W TU3 000780 020574 H PM 813 5 1 NO 34
S A F E .T .Y..IN.J..PU M P F A I L E 0 .TO..S.T.A R T TM1UFFICIENT CHARGE ON BRER CL5G SPRINE

.

. _- . .
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ALL F AUL T5 CON 51DERED IN PUMPS

A

5
P C IC
L C M ATF L

V A 0 0Uy A N A
E N CONTROL F Vf1T E N D5P10 $

P MODE DESCRIPeION CAUSE DE SCRIPfl0N
. .. .. .E..E .E L ..M .V .5 _____ - - _ _ = _ _

---
- - --. ..... ..N . .i. .N.U.M.B.E R-.. D.A T E . .M .

W 103 010136 050374 H PM C11 U 1 ND SAFT INJ PMP STOPPD WHEN LOW RUN CURRNT/ PRESS SEEN Att LEARAGE INTO PUMP CA$tMG
~

W TU3 0101354 050874 8 PT Bob C 2 T0 DURNG $ ART 1EST A &8 AUt FEED F5iLD TO ST ART PACMING TOO TIGHT DEFECTVE PROCEDURE 5

W TU 3 010135C 050874 8 PT B01 1 TT DURNG ST ART TE ST "C" AUX FEED F AILD TO ST ART F3 REIGN MAI IN TURS REG VALVEIGOVERNGR
~

W TU3 014890 021976 G PM A16 R 1 NO WATER LEAKING FROM 14 CHARGNG PMP DURNG NOR1 AL OPS CR ACK IN C ASING BETWEEN V ALVCHM8RISTUF b 8
W TU) 01625S 101576 G PM 821 1 NT "18" CHRG PMP 005 DUE IG JAMAGE TO CbMNECTING ROD INSUFCNT LU9tICTN TO CON 4 ROD SEARING $

W TU3 021010 031578 C PM C11 R 1 MT "3A" CHR5~PkP~HAD CRACKD PMP CA5ING HI CYCLIC STRESSE5

W TU3 025775 030279 H PM Cl? 1 MU 38 51 PUMP FOUND 10 8E RUSSING C A35E UNKNOWNpIMPELLERS MOVED

W TV3 026562 070179 G PM A19 1 N i 38 CH ARGING PUMP REMOVEDFR1MSERViCE FAILED PatMARf AND SECOND ARY PACKING

W 1U3 027583 100179 R Pi 809 R 1 iT 'A' AFW PUMP F AILED 10 START WATER IN PNEU CONT OF PRES 5URE CONTROL VL
a W TU3 027658 110579 8 PT 820 R 1 iT 'A' AFW P UMP F AI LE D..T.O S.T.A.R.T.... .

MI5 ALIGN OF CONNECTORS ON PRESS CONT V LV
O ,o -- -

_

W 103 028094 112879 8 Pi 800 R 1 iU 'A' AFW PUMP F AILED TO START CAJ5E UNKNOWN

W TU3 032998 092680 8 Pi C09 R 1 N i 'A' AUX FEED PUMP FAILED TO DELIVER REQUIRED FLOW WATER IN PNEUMATIC CONTROLS

W 104 003095* 061873 8 PT 802 0 3 ND AUTO START OF_ AUX FD PMP5 DID NOT DCCUR ON SCRA1 FUS F S F OR AUiD-5 f AR f LOGIC CRT NOT INS TLD

W TU4 019127 0 415 77 I P M P09 R 1 Ni UNII$ 3 AND 4 OPERTNG ONLY 2 50RIC AC TRANFR OPR4L TNtOST IMBALNCE DUE TO CRYS T AL 810CKAG E
W 704 014700 110977 F PM 000 1 MU 48 CONT SPRAY PMP IN80ARD SRNG DVRHE5fD MO3EL 3736 4N6-130V 1450GPM AT 470 FT

80RIC 5C,1D TRANSFER
~

PUMP TRIPPED ON OVERL14D 115ULATION NOT REINST ALLEDe 50LIDIFICAT IO1W TV4 025305 012579 I PM D02 T 1 N i 44
W TU4 02710% 081579 G PM A19 I Nf 4A CHARGING PUMP REMOVED FROM SERVICE SEAL FAILED

~

W TV4 027242 082979 I PM D11 T 1 N T 44 BORIC ACID TRANSFER PUMP TRIPPED 51 DVERLO A0 $0LIDIFCait0N OF 80RON IN RECIRC LINE

W TU4 027241 083079 I PM 813 5 1 N i 4 8 B OR I.C..A.C.I D T R AN SF ER PUMP FAILED TO START MALFU1CTION OF LINE ST ARTED DIRTY CONT AC T

-- _. = = =..O.V.E.D.F.R OM S E R V I C .E.FAILED SEAL
. _--; =_==

REM
==_- ---

W IU4 027239 091179 G PM A19 R 1 Nf 4C CH APGING PUMP
W TU4 030965 040780 8 PT C13 5 1 ii "A" AUE,F_E_E0 WATER PUMP FAILED TO DELIVER RE3JtRED FL1W. CONTROL CIRCulf OUT OF CALIBR Ai!CN

_

W YR1 016649 121676 H PM A16 1 iT 81 HPSI PMP SHAFT HOUSNG SEAL LEAKED CJT IN GASKET BETWN HOU54Gr$fuffMG 83X

W Ypl 016962 010777 L PM A07 1 Ti P ACKING,GLND _0N,81_ LP51_LE AKED E XCE5 5 VEL Y P ACKN RE ACHO END OF LIFE REPL ACD P ACK ING
_ _

W VPl 020071 122977 L PM 004 1 i0 83 LPSI OUT8RD SHFT PACKN GLAND OVERHEATO Puit StD INSUFCNT CLEARNCE SETWEEN SHFTfPACKN G1ND
~

W ZI! 000317 011073 G PM 813 5 1 N i THE 18 CH ARGING_ PUMP WAS INOPERABLE-DID N0f 5fatt FFE DE R BRKR BRUSHHOLDER MI55tNG-VIBR AT ION
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|

PUMP 5
.A L L...F.A UL T S C O N 51 DE R E D IN - - . .. .. _- _

A

5
P Y C IC
L 5C M A TF L .

V A T .0 0 U' Y A N A

E N CONis0L EVENT EM 0 5P IU 5 CAUSE DESCRIPTION
N T NUM BE d DATE M P E E E L M Y 5

- ......M.O.DE DESCR1 Pit 0N -- -- =...... .- __ - --
_

- - - = .
..-

W lt! 010081 04???4 F PM 806 U 1 UD 18 CONT AINMENT SPRAT PUMP OID NOT START
4R(R R ACKED IN TO WRONG POSITION

TI9F P98 SUCIN LINE MODFIED TO PROVIDE WENT ING
AU X F E E D..P.MP..[.8..T R IP P D A F T R'30 5 E C.e.i.R.IP P D 2N3W 211 01p126 043074 8 PM 004 5 1 ND

. . -___-- _- _ _ _ _ = =

W E!! 012090 051474 8 *T B00 1 iD AUX FEED PMP 1A FAILD TO START RESEI OVER$PO TRIP OVERSPD TRIP VALVE FOUND TO BE TRIPPD

W 111 010281 060674 8 PT D09 R 1 N T 1A AUX FEEu DVERSPD W ALV TRIPPD RESE T THEN ST ARTFD W ATFR HAMMER SkOKE TUR8tM EXHAUST H ANGTR
14 F AILE__TO,$T ART FROM f0NT RMD AUt FD L.O. PUMP PWR SUPPLY BER WAS OPEN

FDfUMPW 2!! 010719 071174 8 PT 802 U 1 UD AUX
W 211 010914 091974 9 PM 814 1 NU IC AUX FEE,0, DOES N0_T STAR _T PUMP INTERNALS DAMAGE 3 C&J5E UNKNOWN UNDER INVE5ftGATION

W !!! 013217 082575 F PD 813 5 1 T T CONTAINMENT SPRAY O!E5EL FAILED TO START
DIESEL STARTING BATTERIES FatLED
fURRINE WAS W ATER SOUND

l a AU X .F .E.E.0..PU. M.P..F.A.I .L.E .D..T O S T A R T...W 211 014269 030576 8 PT 909 R 1 N O
- __ -

W !!! 0153674 090976 8 PT B00 1 NU 14 AUX FEED TRIPPO AFIR STRTD DUE TO OVE RSPO TRIP PR38A8'.Y SitCEY GOVERNOR WALVE

00 W 231 0153678 090876 8 PM C09 1 N T IC AUX FEED FAILD TO DEVELP FULL _DISHRG HE A0 PLJGGED SUCit0N STRAINER,,

ST1 FLO CONT VLW SQL STUCK IN ENERG2D P05ro W !!! 020112 120377 8 PT 813 T 1 10 14 AU X FD, PUMP WOULD NOT STAR _f _ _

ST1 FLO CONT VLv 50L STUCK IN ENERGID POS
,

W E!! 020105 120P77 8 PT 813 T 1 i0 la AUX FD PUMP WOULO NOT START _,,,,,

W ff! 023442 122678 F PD 018 1 i T C ON T A I N.M.E.N T.S.P R.A.Y .PUM P I C DE V E L.O.P.E.D.HOS E R UP T UR E
CO3 LING SYS HOSE ON DIE 5EL SROKE

. .. ._ ===== .

W 211 027284 092579 R PM 800 1 NU FOLLOWING,RX _ f RIP 1C _ AFW PU9P ST.*.RTED THEN TRt* PEG RESTARIED MANUALLY CAUSE NOT STATED
_

_

_

APPARENTLY 08MAGED FROM AIR SINDING
FD PUMP,28 H AD PRE VIOUSLY F AILE_0W !!2 0009938 021174 9 PM D11 R 1 UD AUX

W II2 000914 021574 4 PT R11 V 1 7D 24 AUX FEED PUMP STARTE0e80T TRIPPE0 01 OVER S P F E D AIR W AS ASPIR&iF3 INTO THE PUMP
,

Att SIMD11G OF PUMP IMPELLER
2C AUX F 0 .PU.M.P..S.T.A.R T.E.D. .O t 3CH PR E.S.S.DIO NOT R I5 FW Ef2 0039934 021574 8 PM C11 V t N D . . . .___ ---

O!L PRESS START INTLK SW WOULD NOT CLOSE
--.F .D..P.M P .F.A.I L .E.D.=T O S T A R T _ _.W !!2 003981 031274 9 PM B11 5 1 U0 28 AUX -- . . _ - _ _

W ZI2 010709 071274 F PD C O2 5 1 iD CONT SPRY _INJ PMP_2C OPERAID 10% SELOW NORMAL HEA1 M41 CDNI WALV NOT PROPERLY LOCKED
W 212 016051* 091976 M PM 001 0 2 ND TWO RCP5 WERE IN ADVERIENTL Y TRIPPED OFF-LINE

pet 3ONNEL MADE SWliCHING ERROR

N1 APPARENT CAUSE FOR FAILURE
W ZI2 019997 120777 8 PM 800 1 NU 28 AUX FEED PMP F&lLD_TO START _ _

C13 LING SYS HOSE 04 OIESEL OROKE
_

W 212 022996 110878 F PD D18 1 iT CONTAIN9ENT_5 PRY PUMP 2C DEVELOPED _ HOSE RUPruff
G 8F1 000301 090473 H PT R13 T 1 00 STM SUP,VLV _O HPCI TUPSINE.FCV-73 16.F AILED T3 0' LI9ITOR QUE OR IVE M0iOR-DAM AGED GE ARS

_

T

CONTROLLER M ALFNa8 AD CONNECTOR
F AIL.E.D..T.O RE ACH R A.TCO SPE ED E F LO ON 04 S T AR T FL1WG BFI 003369 091073 H 'T M13 T 1 T3 H'CI

-- -__--
--

G RF1 0005184 111073 H PT U11 N 1 NU HPCI INOPER ARLE UNTIL MANUALLY RESET
TetP LOGIC IMPROP OEstGNED FOR LOSP
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1

ALL F AULT5 CONSIDERED IN PUMP 5

A

5
P Y C 1
L 5C M A TF

V A T0 0 Y AN
E N C04 TROL EVENT E M 0 P 10 5

. ..i . .M U.M.B.E .R. OATE
. . .. .E,. .E L..M .Y .$

MP MODE DESCRIPTION
_ _

CAUSE DESCRIPf!DNN
. - ,_

_

G 8F1 000 5189 111073 0 PT U13 N 1 MU RCIC INOPE R A BL E uni.t t.M ANU ALL Y R E.s.f.i. TRIP LOGIC IMPROP DEstGNEO FOR LO5P
- _-. . - . ___===

G RFt 000521 111573 0 PT R13 5 1 T0 RCIC SYS F AILED TO OPER WHEN MANUALLY INITIATED STE AM $UPPLT VLV WOULO Noi OPEN

G BF1 000522 111573 H Pi 800 5 1 NU HPCI ISOL ATED A10 TRIPPE0 DN MANUAL INITI Af t3M 43 APPARENT C AUSE,
* G 8F1 000655 122573 H PT CIS T 1 ii NPCI TURBINE F AILE0 TO RE ACH R ATED SPEED G FLOW GOVERNOR UNABLE TO PROPERLY SIGNAL CONIRL

G 8F1 003713 011774 U PM A19 1 TT 18 ST87 LIQUID CDMT PUMP F AILEO SURVEILL ANCE TEST P A * R ING 04 1 DF 3 PUMP PLUNGER $ FAILEO
!

G 8F1 000872 017674 H P T C13 7 1 T0 HPCI FLOW G TUR8tNE SPEED UNSTABLE _ DEFECTVE P ARTS IN EGM CDNTROL BOR
,_

j G RF1 010018 031274 H PT CIS T 1 TT HPCI TURBINE FAILEO TO REACH RATED SPEED AND FLOW EG1 80R F AILEO OUE TO DEFCTV TR AN5tSTOR
G BF1 000978 041374 H PT C13 T 1 UT HPCI FAILEO TO REACM RATED FLOW IN RE00tRED TIME TW10FCTV E$tsf 0R5 IN GOV EGM CONTROL 804
G RF1 010122 050574 H PT 800 R 1 NU HPCI SYSTEM ATTEMPTED TO START SUT TRIPPE0 U13FTERMINED,

.a

PMPf fkfff0_0UE TO 150LAf tDN VALVES Clost4G
,

00 G BF1 010171* 051374 R PM 002 U 2 i0 RHR FA1L TY REL ATS FOR FCV74-47 AND FCV74-7 7
4 La

G RFI 010294 0609.4 H PT 813 R 1 T0 HPCI REGO SEVERAL MANUAL ST ART Af f EMPis FOR OPERTM OIL REL AY VALVE DIO NOT OPEN FULLY
G 8 F 1 010 3 7 7 * 0618 7 4 0 P M 813 0 2 T0 18 C 1C COR SPRA DIONT START DURIN SURVLLNC TEsitM SE9T CONTACT ARM ON RELAf (MANUAL STAR il

,

I G 8F1 010422 062174 H PT 813 R 1 U0 HPCI TUR8tNE F AILE0 TO START MANUALLY futR STOP VLV PILOT PISTON WAS MALFUNCTNG

G SF1 010533 082074 0 Pi 804 T 1 M0 RC IC F A.IL ED TO S T AR.T..A.F.TE.R A R.E AC.T.OR.SCR AN C31TR OL COMPONEN TS OUT GF C AL-WRONG LO CTN
-_ . .

G 9F1 010793 091874 H PT R13 T 1 NO H*CI FAILO TO START DURIN SURVLLNCE AT 95G P1WER CD1T ACTS EN AUR OIL PMP CIRCUlf HUNG UP
G BF1 010938 111574 0 Pi 320 1 iT RCIC TRIPPE0 04 OVERSPEED 00 RING 5UfD-tMITinTIDM RE9nIE SERVO OUT OF ALIGNMENT W GOV LE WR

G 8F1 0159294 092176 H PT 018 T 1 TT HPCI TRIPPE0 OURING TE$t!NG LEARING STEAM OI5 CHARGE LINE RUPTURE OtSK

| G 8F1 0159298 092176 0 PT R13 T 1 iT RCIC FAILED REGUIRED SURVEILLANCE TEST GOVF ANOR E G-R MALFUNCTIONED
I

G BFI 018124 050277 0 PT C13 T 1 iT PCIC SY.S.IE M F AIL.E.O..TO RE.ACH RaiE0 F. LOW AND press 11 PROPER SPEED REF VLTG TO EG-M CONT SCI
_ - . ..

G 8F1 018126 050977 H PT B13 T 1 T0 HPCI TURS SIM $UPPLY VLVeFCV-73-16 F AILE0 TO OPE 4 Llit TSROUE AC TUATORe M00 SMS-ZeBROWN TE ETH
G RF1 018122 051277 H PT B13 T 1 T0 HPCI AUK OIL PUMP FAILO 70 START DEFECTIVE PRESS. SWITCH

RCICTUh8OtoNhtPRhhhCERA.TEDFLOW-G BF1 019540 090177 0 PT C13 T 1 Ti IN REDO ft9E RA1P GEN AND SIGNAL CONVEmiER QUT OF A CJi
r

.. _

G BF1 018691 090877 H PT 013 i t ii HPCI IU.R B.I.N.E..S.P.E E.D.CONTR OLL E R WDULO..NOT CONT TUR 9 POWER SUPPLY TO GOV FatLED-RE5ISTOR F A ILO
'

. . _ _ _ _ _ _ = = .

G 9F1 027151* 092679 K PM 003 V 2 NO A AND 8 RECIRCUL Afl04 PURPS TRIPPED TR1UBLESM00 TING WRONG TERMINAL STOP

G RF1 027316 101079 H PT 004 T 1 T0 HPCI TUR8tME TRIPPED OUE TO RUPIURE 015K RUPTURE REPL ACING WITH IMPROVED RUPTURE DISE

PkGE 22
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P UM P S
.A L L...F.A.UL.i.5.C.ON. S I DE R E D I N _ -==. . . -.

_

A

5
P Y C 1C
L 5C M A TF L

j V A T 0 00Y A N &
CAUSE DESCRIPilom- E N CON TR 3L EVENT E M D5P IU 1

N i NUM BE R DATE M P EE E LM Y $ MODE DESCRIPTION|

PERSONNEL TE5itNG WRONG REL AYS
80TH RECIRC,,PG SE f 5 5HUf DOWN OURING NORM AL 08G BF1 027682* 112679 K PM 003 V 2 ND _

OPEN $# RING IN TRIP MECHANISM NOT COMPRESSE D
S TO.P.V.A.L V E F A IL E D T.O.R E M a lN --=G RF1 02F834 120379 H #T 813 1 iT HPCI

G BF1 030306 012790 H PT C11 T 1 UD HPCI PUNP TUPSINE H AD CR ACK ON COUP 8 EAR S U' P PED. 8ELIEVED TO BE C AUSED 8f A WATER HAM 9ER
. . =- _-. _ _

G 8F1 033987 040240 0 PT D18 T 1 TD RCIC TRIPPED DUE TO A HIGH RUPTURE DISC PRE 55088
TF 8 t 0N SHEET PORTION OF OtSC FAILED

TEELON SHE ET PORf!ON OF DISC F AILED
HPCI PUMP,IRIPPED DUE TO F AILED E rHUST RUP.115CG 8F1 030977 040790 H,PT D18 T 1 TD

G BF1 031403 360290 M Pi 013 R 1 T T HPCI PUMP FAILED DUE TO IN ADVE RT ANT _ TRIPP145
W3RN OVERSPEED TRIP Ptsf04

_

G 8F2 010491 041174 H PT 802 U 1 i T H'Cf ISOLATION OCCURED DURING M ANU AL HPCI START
EtNST RUPluRE DI5E FLD-50L VLV WIRED WRNG_

G 8F 2 010493 OR23F4 0 PT Cl3 f I UT RCIC F AILED TO RE ACH R ATED FLOW
[,,, TUR4tNE T ACHOMETER CIRCuti F AILED

~

G BF2 010915 092474 H PT 804 T 1 ND HPCI SYSTEM IND*ER ABLE OUE TO ExH AUST LINE FLO13Fm t:no FLOODING C AUSD H0f uf LL PUMP F AILU''
,

FL10DED TUR8. SUMP L HofWELL PUMPFLOODED fff ,DUE,TD LE A<t1G GL AND ff L Comm. SAsti
5$ G 8F2 010816 100774 H PT 804 T 1 ND Rue f uel D G A5KEi5 04 CONDENSER

10..FLO.O3ED GL AND.S TE AN CONOFN.#* G 9F2 010996 110474 H PT 804 i 1 ND HPCI IM.OP.E R &8L_ E DU E_ .. - --

Nm eR0 VISION FOR EXHAUST LINE DRAINAGE.___ __

G RF2 011097 120374 H Pi A04 i 1 ND HPCI Auf D-ISOL ATED AF T ER _ AUTO- ACTU4r tog
TEtt RESISTOR F AILED IN PWR SUP 10 EGM C01T RLR

RCIC SYSTE M,F AILED TO OPER ATE OURING,4G BF 2 01208 3 010775 0 PT 813 T 1 i T MECH CVR5PD EMERG T A6 ?f f NUT HAD R0f AT ED
G BF2 012082 O!!675 0 Pi 013 R 1 M T RCIC TURBINE TRIPPED DURING NORMAL OPER Af tDNOP84 REstSTJR IN GOV PWR SUP ASSCMBL"

T U.R 8.t N.E .G.OV $ P E E D C ON T R O L F A I L E .D T D 8 E 5 8 011G RF 2 015936 090676 0 PT C13 7 1 i T RCIC .. _-- __== ---
-

SMS-2 10 ROUE SW GEAR FIN BR CKE
G SF2 016807 111676 H P T 813 5 1 iD HPCI TURBINE STEAM 5{,,VLV FCV-73-16.F AILE D TO 18N Lt9 t f 04 QUE

G 4F2 021782 06277# H PT 003 C 1 TD DAMAGE SU85fAINED TO HPCI PUMP AND REDUCTIO 1 GF&et val WE IN LUSE Ott 8 8"8 dA5 NOT OPFusDFAILED TO REACM CAP M1RNAL WEAR TO VALVE 5 EATING SURFACES
2 8 S T AN.D.4 7..L.IQU.I .D.C O..N.T.R OL P UMPG RF2 022085 080578 U 'M C07 1 TT

G RF2 030311 020390 K PM 003 T 1 TD 2A REACIOD RECl#C PUMP ACCIDENTLY TRIPPED
NtSINTERPRETED PUMP L ABEL 0N TRIP BREAWER.. . __- __=- -- ._

SPURIOUS SIGNAL MG SET GEN STATOR TE9P
G er? 033312 020390 M PM D13 5 1 ND 28 RECIRC PUMP TRIPPED we1NG RELAY OPERATED
G RF 2 030360 020690 K PM 003 i 1 N D 28 RECIRC PUMP TPIPPED
G BF2 030417 021680 H Pi C11 5 1 M3 HPCI PUMP TUR HAD CR ACR 01 CDUP SE AR SUPPORT PED.

9ELIEVED 10 SE C AUSED SV W AIFR HAMMER

f*FLON SHEET PORitDN OF DItr FAILE0
PUMP...T.R I P PED D.U..E..TO.F.A IL E D E xH RUP TUR E O f 5CG 9F2 033637 0410R0 H Pi 018 T 1 TD HPCI

G 8 F 2 0 315 4 7 060790 K PM Dil T 1 N T 2 A R E C I.W.C..PU.MP TRIPPED ON HIGH ST.A.TO.R TE MP 04 MG
LQ15E CONNECTION DUE TO V!8tATION. _ _

- .. __ -~ -

G RF2 032250 031290 4 P T D19 f 4 iO HPCI FUMP TRIPPED OUE TO F AILE_D _E XH_RUPf utE 015*
TEFLON SHEET PORTION OF OtsC FAILED_=__ _

.-

_
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ALL FAULTS CONSIDERED IN PUMPS

A

5
P Y C IC.

b0UW A A N
E 4 CONTROL EVE 1T E M D3P IUT5
4 i NU18Ea DATE M P Et ELM Y $ MODE DESCRIPTION CAUSE DESCRIPTION

G 9F3 019055 082476 H PT BIS 5 1 T0 RUPTURE DISK 04 STM DISCH LINE FAILE0 04 HPCI SfU CNR VLV IN EuMST LINE Sas NG
HPCI TURBINE _ CYCLED 04 START Uh~~~~~~ GROUNDEC CONu!~!s. ON GOV 4GN 80XG 9F3 015937 082676 H PT 813 T 1 TT

G 9F3 016056 092176 H PT CIS 5 1 TT HPCI SHAFT,0!L PMP PE55. LOW CAUSN ERRATIC TWR8tNE LE ARING UNION 04 $UCTEDN OF OIL PUMP
G 4F3 016057 092376 L PM 813 5 1 iU RHR PMP 3C FAILD TO START ON NORMAL POWER DEEN CABLE IN RHR LOGIC
G BF3 016059 100176 0 PT CO2 5 1 TD RCIC C0kiib[LER FAILED TO CONTRb[ SPEED 8R3REN WIRE IN GOV $ PEED SENSING CIRCUIT

G RF) 016268 103076 M PM 006 5 1 N T 38 REC 1RC TRIPPD DUE TO SURND COLLECTR RING 14 NG CARSON SRUSN WORE TOO SHORT
~

G 9 F 3 018 617 070577 H PT 813 5 1 T0 HPCI TUR8tNE STM SUP VL Ve F C V-73-16e F ILED T1 OPEN T0400E SW GEAR 4 55 Ye 5M S-2, RE PL ACE D

G 8F3 018912 093077 H PT C1.4 T 1 i T HPCI TURBINE SPEED CONTROLLER WOULD NOT CnNT TURO DEEN RESISTOR IN GOVEnn0R POWER SUPPL Y
G 8F 3 0218 39 070674 H PT 013 T 1 T1 HPCI PUMP.s _--TRIPPED DURING $URVEILL ANCE TEST PAILED atstSTOR IN POWER SUPPLY TO GOVE4.

00 G 8F3 023195 112478 0 PT D13 1 TT RCIC PUMP _ TRIP PE D 04 OVE RS PE ED _ _,_ ,,, att Lean un tLIC-GOVENDe-RE GUL ATORcn ,

G BF3 031576 061980 0 PT D13 1 TT RCIC TUR8t4E TRIPPED 04 DVERSPEED V3LTabt suPrut550R tu FGn anx FAtspn

G 8F 3 032029 071490 L PM 013 5 1 TD 3D RHR PUMP TRIPPED 04 INST ANT ANEQUS OVERCURRENT POSSISLE INCORRECT 5ETP0 TNT OF RELAf
G BF3 032542 090180 M PM D00 1 MU 'As R EC.I.RC PUN.P.T R IPPE D ...

CATSE UNKNOWN
. ..

G SP1 019025 087977 F PD 813 5 1 TD DIE 5EL FIRE PUMP ___
_

F AILED T0_ ST ART DURING REFUEL t1C r na s en t E astt5 LOOSE s 8 B AT TRY W AS Ot SCH
__

G 881 016861 112176 H PT 813 5 t TT HPCI STN_$UPPLY VLV.E41-F001e,WOULD NOJ, OPEN seu1nt5 IN VALVE MOTOR WERE STICKING
,

G SR1 016859 120376 0 PT 813 5 1 iT RCIC STM ISOL ATION VLVeESt-F007 F AILED TO 3PFN LO35E WIRE ON VLV MOTOR OPEN CONTACTOR
G SRI 016956 010977 R PM 900 1 iU 14 RHR FAILO TO START--MANUAL START FAILO ALSO v1 CAUSE DETERMINED4

G S e t 01916 74 06017 7 R PM 813 5 1 TD la RHR DID NOT START ON AUTO-SIGNAL STICRY CONTACTOR ON CONTROL SWITCH

G 891 0181674 061877 R PM 001 5 1 TD 2A RHR TRIPPD DUE TO OPERATOR HITIING SWITCM ACCIDENT AL SUMPING OF CONTROL ROOM SWI TCH
G SRI 011272 093077 0 PT 800 R 1 iU RCIC TURBINE TRIPPED ON HI ENHST PRESS DURING $10 43 CAUSE GIVEH
G 881 019493 102577 K PM D13 5 1 N D 1 A RECIRC TRIPPD DUE TO RECIRC MG SEI TRIPPING LO LU8E OIL PRESS. DUE TO CONTROL V ALVE

1ADib~kb5STARTsCOVER LOOSE G CONTACT 5 CORR 0 CORRODED DUE TO WATER LEAR 5G 881 019677 110577 L PM 802 5 1 Ti RHR

C 881 013679 110577 H PT D01 5 1 TD HPCI TUR8tNE TRIP DUE OIL PMP TRIP!5HORTED 91 TOR HI WATER IN HPCT #004 DUE TO PMPING RO OM5
G 891 0198424 111077 0 PT 800 R 1 TU #CIC TUR8tMI TRIPPED DURING MANUAL ST ART UP NO C AUSE F OUND

G 8R1 0179428 111177 0 PT 400 R 1 iU RCIC TURBINE _TRIPPEO,0N HI EX5T DURING MAN start N3 CAUSE FOUND
, ,
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ALL FAULTS CONSIDERED IN PUMP 5

A

fC
)

s
C"P

L 5C M A TF L
V & F 0 0 y 4 N A

E N C ON TR OL EVENT U M 0 P 1U $
N i NUM BE R DATE MP E ELMT5 MODE DESCRIPTION CAUSE DESCRIPTIO4

_ . .

G 8et 020209 122977 K PM 002 $ 1 ND RECIRC PMP 1A TRIPPD DUE TO MG SEI TRIPPING $ftTNG ON MG sua GOT CAUGHT AND TRIPPE0

R C IC TU.R.B.INE .T R I P P E D ON O.V E R SP E E D..A.F.TE R R I S t e 41
N3 C AUS E DETERMINE D FOR OVERSPEEDG 481 020614 021378 0 PT 800 R 1 MU .. .- - _ ._=. _=-

G 8R1 021040 04127 8 H P T C 01 1 ii TUR8tNE CONT. VALVE WOULD NOT OPER ATE DUE TO COR AD Ct*F55VE Wit IN R00MIOCT.778 WAS CAUSE

G 821 021253 042178 0 Pt 010 5 1 7i RCIC 19tPPO OUE TO FALSE MECH. OVER5 PEED IN11Cafl1 ESR ACTUATOR CORR 00EDILEARY VALVES
G 8al 022699 101478 0 PT 802 $ 1 TD RCIC TUR8INE STOP V ALVE WOULO NOT RE SET AFTER TRI* EECES$1VE PAINT AND DIRT ON TRIP LEVER
G 981 023061 111478 H *T C09 1 if HPCI EGR FAILED 10 OPERATE PROPERLY VaiER IN HTDR AULIC FLUID C AUSED CORR 05 80M

G SR1 025090 010479 H PT C13 1 ii HPCI TUR8tNE FatLED RES?O45E TEST G3 TEN 04 A$$EMBLV OUT OF A0JUSTMENT

G Ret 025011 OIO479 N PM D20 $ 1 Nf 1A RECIRC PUMP TRIPPED DUE TO LOW LUBE O!L 04 MG nISSING LOCK NUT 04 LO A04 C AU$ED ORIF i
~

G 881 025041 010979 L PM 813 5 1 i0 RHR PUMP D' WOULD NOT START IgTERNAL Pwo8LEMS IN CIRCUIT 8KR
_,

@$ G BR1 027037 091679 H PT U13 $ 1 Nf HPCI TUR8INE N0f!CED TO BE TRIPPED SGCTIDM PRES $URE SWITCH FOUND OUT OF C AL

G 8et 027232 092679 0 PT 002 1 NO RCIC TURBINE TRIPPED ME1 WORMING ABOVE TRIP MECHANISM

IN AUTO LO31E WIRE ON RTG8 CONTROL SWITCH
G 891 330195 012180 H PT 013 S 1 TT HP C I AU.X .LUB.E..D.I.L..P.U.M.P .W.OU L D NO T R UN=

Ca j$E UNKNOWNe 8(a RESE T AND PUMP $T AR T ED
.

-

G 891 030405 021480 L PM 000 t TU IO RHR PUMD TRIPPE0 IN.TDRUS COOLING MODE

G 881 0307734 012480 H PT 813 R 1 N i HPCI PUMP TRIPPED ON OVER$ PEED WHILE STARilis Sit 0kE TIME FOR STOP VALVE WAS TO FAST

! G 981 0337738 040290 H PT 513 4 1 if HPCI PU.MP..T.R.I.P.P.E D ON OVE RS PE E D WHIL.E.S T AR TI9G
STROKE T IM E F OR STOP WALVE WAS TO FAST

.- =- =.

i

.

TRIPPED ON M3 SET LOW LUSE Ott PRES PRESS 5W SET TOO HI WITH ERR ATIC PRE 55LREG 841 011149 050100 M PM 013 $ 1 NT 1A RECIRC PUMP
G 822 013325 04137 5 0 P T 018 T 1 MD RCIC TUR811E _ TRIPPED DUE TO HIGH ExHau$f PRESSURE Et4AUST LINE CNECK VALVE STUCK SHUT
G 882 013343 041475 H PT 802 U 1 TD HPCI TUR8t4E STOP VALVE V8 FAILED TO OPEN FULLY PE R10NNEL ERROR-NEE DLE VLV5 IMPR PR A0J ST

G 8i2 013379 041475 H PT R13 5 1 if HPCI TUR8tNE SUPPLY VALVE F001 F AILED TO OPE 4 V ALVE MOTOR WINDINGS F AIL 10

G 8R2 013619 080475 K PM A04 R 1 NO AF TE R $ CRAM _FROM PWRe_ 28 Rt RECIRC PUMP LEARED H1T COOLANT REACHED SE ALS CR ACKED SL F ACE

G 882 013560 082475 R PM A04 R 1 MD AFTER SCR AM FROM PWRe 28 RR RECIRC PUMP LEA (ED Hof C00L44T REACHED $E AL$e CR ACKED $L F ACE
_

G 4R2 013626 090275 H PT 813 $ 1 iD HPCI STEAM 150LATION V ALVE F003 F AILED IO OPER ATE AutILIART RELAT PLUNGER Smott
G 8e2 013620 090575 M PM A04 R 1 ND AFTER SCRA9 FROM PWRe 28 mX_RE_ CIRC PU9P LEAtE9 H3f COOL ANT REACHED SE AL5e CR ACKED SL F ACE

_

DRAIM 00W4 0F CONTROL OIL FROM COMT V A LVE
G Ar2 013514 100175 0 Pi 813 R 1 ii RC IC TU.R 81N.E.T.R.I.P.P.E.D ON OV E R SP E ED DU.R ING ST AR T.. . -

__ __ ._

G R*2 013515 100375 0 PT 813 a 1 iT RCIC TUR8IME fRIPPED 0N OVERSPEED OURING $ TART OR AIN 00W4 0F CONTROL Ott FROM CONT VALVE
_ _
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ALL F AULTS CONSIDEREO IN PUMP 5

l A

55
P C IC
L C M 4iF L

V 4 0 0UT 4 N 4
E N CONTROL FV[NT N O 5P 1U s

.N ..I . N U.N 8.E R. .0 41.E. .N .P. .E..E .E L..M .Y .5 MODE DESCRIPTION CAUSE DESCRIPTION
. . . . . _ ..--

G RR2 013516 100475 0 PT 813 R 1 fT RCIC TUR8tNE TRIPPED 04 OVERSPEED OURING SIART ORAIN DOWN OF CONTROL OIL FROM CONT W A LVE

G 882 013517 100975 0 Pi 813 R 1 Ti RCIC IU5BINE TRIPPEO ON OVERSPEED DURING STARf Ota!N 00WN OF CONTROL OIL FROM CONT W A LVE

G 882 013689 102775 0 PT 814 i 1 U0 RCIC TuliiME TRIPPED 8EC AUSE OF HIGH ERH4UST PRESS C44 VLV F040 JANME0 P ARTI ALLY CLOSED
G 9R2 013800 110375 0 PT 513 R 1 if RCIC IUR8INE TRIPPED ON OWERSPEED OURING START 0841N 00WM OF CONTROL DIL FROM CONT V A LVE

G BR2 013702 111075 0 PT 813 R 1 iT RCIC TU58tNE fiihPIO ON OWER$ PEED DURING START OR4IN 00WN OF CONTROL O!L FRON CONT W ALVE
~~ ~ ~

G BR2 013f98 111475 M PM 013 5 1 NU 56% PWR R/R RECiEC 25~iRIPPD--24 kG 5E T IN3*E R8LE NO PROSLEM FOUND WITH MG SE T
G RR2 013799 111475 0 PT 813 R 1 if RCIC TURBINE TRIPPED ON OWERSPEED DURING ST'4RT ORAIN 00WN OF CONTROL OIL FROM CDNT VALVE

~

G Ret 013916 111875 0 Pi 813 5 1 i i RCIC fuIBINE TRIPPE0 ON OWER$ PEED huRING START R3tNEO OUT s115 TOR 5 IN GOV VLV CONTROLLER

G 822 014646 020476 0 PT 818 f 1 00 RCIC TUR BINE TRIPPE0_0N,HIGH,EINAU5f,PR E 55URE DISCH ARGE CHE WLVeF040 015C BLOCKING F LOW
_, ,

00 G BR2 014947* 057776 4 PM 001 N 2 T0 RECIRC PUMP 5 TRIPPD ON LOW L.O. PRESS O'ER ATOR DIO NOT FOLLOW EMERGNCY PROCE CRE

G 8R2 014947A 052776 K PM 019 R 1 NO 28 RECIRC SEAL 5 FAILO FOLLOWING RX SCRAM 30% PWR NOT STATED 45 TO REASON

G mR2 014946 053076 M PM 013 5 1 Nf RECIRC LOOP ~INDP. DUE 10 2A MG SET TRIP DN 1WERCEN OVE RCURRENT REL Af "508" F AUL TT
C SR2 016260 110276 0 Pi 802 U 1 NO RCIC TUR8}UE itiPPD 04 HI ERHAUST PRESS FrMauST STOP-CHECK VLV NOT OPEMED

~

G 9R2 016397 110976 M PM A04 R 1 NO RR IN RUN E00E. AL ARMS IMOIC ATE 28 RECIRC PMP PR04 PJNP SE ALS F41 LEO QUE TO IHERMAL SHOCK
G BR2 017186 020777 0 PM 813 5 1 TU CORE SPE Ai 2 8 F AILO'IO 5 5 R T--SMR CHARGIN SPRING CH4RG. $PRING MANUALLY CHARGEOe8RR CLO5ED

G 822 017327 022377 0 PT 813 5 1 N f RCIC TUR8INE STEAM INLET WALVE WOULO NOT OPEN V4LVE OPER ATOR FOR F045 W A5 SURNIO UP

G 982 017535 040577 H PT B11 7 1 Nf HPCI Auf0 STARTED SUT THEN TRIPPE0 04 HI DELf 4 f at SLOG HEAT W45 0FF-THEREFORE H! delis I

G BR2 019134 050777 0 PT 801 U 1 NO RCIC TUR8. OVERSPED AFTR M ANUAL ST ART FOLLWN SCRAN 0*ERATOR DION8T CHECK MAN. SPEE0 SETII kG
~

G PR2 019673 061477 H PT 811 7 1 Nf HPCI TRiPhED 65 HIGH DIFFERINTI AL iikPER ATURE 151L RR BLOG VENTLTN W A5 ISOL-HI HPCI RN TE PP
G BR2 019676 062277 L PM 801 U 1 T0 RHR 2 A CHARGN M6T6I'5WITCN IN OFF Pb5ti!04 PERSONEL LEFT SW!iCH IN OFF POSITION

G RR2 017016 090477 H PT 513 1 N i HPCI FAI[EO TO IAJECT WATER ON RI SCkAN LO15E Fif flNG IN CONT Ott LINE TO SERWC

G BR2 020206 122777 H PT C13 5 1 TT HPCI IUR8tNE SPEED COULO NOT BE CONTROLLED DE8ECTIVE EGM Unit-GROUND IN EGR ACT C CIL

G 8P2 022453 092478 0 PT 800 1 iU RCIC TUR8INE TRIP AND THROITLE VALVE TRIPPE1 TRIP THROITLE COULO NOT BE RESETpUNKN0h1

.G 882 025377 030179 H PT C13 1 7T HPCI PUMP H40 SEVERE OSCILLATIONS WNEN ACCELE*4ftM SET SCREWS ON SPUR GEAR 04 REF SPEED L C05

G BR2 025639* 040479 R PM 813 0 2 iT RNR PUMP 5 28 iND 20 WOULO NOT START IRON RTS9 811R CONNECitDNS ON FUSES & FU5E 80R

P45F 26
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ALL F AULTS CONSIDERED IN PUMP 5

A

5
P Y C IC
L tC M A TF L

V A i0 00Y A N 4
E N CONTROL EVENT E M 05P I0 5
N i N U18t R DATE 9P EEEL M Y$ MODE DESCRIPTION CAUSE DESCRIPTION

G 882 026037 051879 H PT D13 1 ii HPCI PUMP IRIPPED.04..OVERSPEED TOO 500N 43JU5f tNG SCREW FDUND S TURN 5 OUT OF PCS.
,-_______ .. .-
'

G 892 027769A 120679 K P4 D13 f 1 ND 28 RECIRC PUMP TRIPPED BL1WN FUSE S OUE TO SHORT BRUSHES

G RR2 0277619 121379 E PM 013 T 1 ND 2B RECIRC PUMP IRIPPE0 SL1WN FU5E S OUE TO SHOR T g AU5HES

G 9 2 2 030194 4 017 39 0 M PM 013 i 1 NO 28 RECIRCULATION PUMP TRIPPED FUSFS SLOWN IN WOLT FEEDSACa CIRCUITRf

F35E5 SLOWN IN VOLT FEEDSACE CIRCUtiRYG OR2 0331949 021090 R PM 013 i 1 NO 2B RECIRCULATION PUMP TRIPPED _

G 942 030526 022990 K PM 006 5 1 T0 2A REACTOR RECIRC PUMP TRIPPE0 WIRE CONNECTED FOR TE5fe CAUSED TRIP

G BR2 0324544 190780 0 Pi 001 U 1 TD ACIC TUR8tNE TRIPPED ON HIGH ERHUST PRE 550RE IN:0 ERECT V ALVE LINE-UP

G 882 0324549 090780 H PT 001 U 1 iO HPCI STOP-CHECK AL50 FOUNO 5 HUT PERSONNEL DIDNi VERIFY POSITN AFTER MalNT

G C01 010207 030974 H Pi C11 5 1 iU TUR8INE SPEED CORTROL PR04LEMS DURIN PUMP OSER TES 0110E VP1 IN SPEED REF. Cai. OF AMPLIFIER
G C01 010296 053074 0 PT 813 5 1 TT ACIC TRIPPED bN dvER5 PEED 6URING Sf5570P TEST FL3W CONTROLLER DRIFTED UPW ARD 4 Ma

~

_,

h$ G COI 011261 121374 J PM 018 R 1 NT 18 CCW PMP MOTOR E XPERIENCD INSUL ATION F AULi-5f ait $f4 TOR WINDNGS MIN. CLEARANCEBTEMO TO 5AG
G Col 012814 051275 0 PT Cl3 5 1 TD RCIC F10W WAS 375 v5 388 GPM FOR CORR $PMOG PRE 55UR FL1W IN514UMENf 5 C ALI8 tat!ON WA5 TOO L tw
G C01 013063 070279 J PM 018 e 1 N f la CCW INSULaff0N BREAK IN STATOR C31L. FINS Hlf WINDINGS I5AGGINGl

G CD1 014304 012276 0 PT C04 5 1 TT RCIC TURI. WOULO NOT RESPOND TO CONTROL INP'If A-14 G R-IS IN PCs. 4557 F AILD FROM HE sf

G C 01 014 302 020676 K PM 000 1 NU RECIRC PMP "Se TRIPP0 UN(NOWN

G C 01 014 340 022776 W PM 004 5 1 NT RR PUMP "B" DRIVE MaiGR TRIPPD TWICE --TEMP.5WITCM SWITCH TRIPPD DUE TO VISR ATIONITTPE 04439

G C01 01571S 081676 J PM 021 R 1 N T REC PUMP "A" MOTOR MARING N015E SEARING $ FAILED SER.MO.P4296075 75HP.e480VAC

G C01 016604 111276 4 PM 013 5 1 NT "B" RECIRC PMP TRIPPO DUE_TO FALSE ,0P.0F NOI-LIS MatSIURE IN MODEL 4418C SWITCH 3LE AKY VLvt

G COI 017068 011077 J PM D21 R 1 N T REC PUM MOTOR "A" N0157 SE ARING5 RUNNING ROUGM DEARINGS kEPLACEO

G C 01 018 998 083177 H Pi C13 5 1 N T HPCI TUR8 STARTED BUT DID Maf ACCEL DR INJECT G3fFRNOR EG-R ACTUATOR f alLED TO OPER ATE

G C01011289 083177 0 PT C13 5 1 Nf RCIC INiil ATED ON SCR AM Suf 010 NOT R AMP UP SPEED WITAL PWR FUSE BLOWN AND CONTACTOR 005
G CGI 020049a 112177 U PM A05 1 T0 "8"$8tc PU9P STUFFING SE GL AND FOLLOWER BLED GUT M1tEMENT OF INSUFF CONT AINED GL AND FLW R

G C01 0200499 112177 U PM C05 1 YD "8astLC PUMP F AILED TO MEET REGO FLOW AT PRE 55URE 3 IN LIEU OF S PEG RINGS (MSTLLO ST MF GR

G C019020804 011178 H Pi 002 1 iD SIGNIF AMT OF WTR 015Cato BLWING F AM HPCI C ASE FLG CA5F NOT 10R00 CORRECTLY SY MAINT PR5NL

G C01 023905 02077M H PT 007 5 1 iD TUR8INE 5 PEED 74000 RPM, LEO,T0_HPCI STE AM Lt1E 150 08t5 76677 READING Mt:5EN51NG LINE BAC WFL
__

_
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ALL FAULTS C045t0ERED IN PUMP 5

4

5
P Y C C
L 5C MA TF L

v & T0 0 Y & N A

E N CONTROL EVENT E M D P IU S
N I NU1BER OATE M P E ELM T $ MODE DESCRIPi!ON CAUSE DESCRIPTION

G Col 021061 031178 0 PT C13 5 1 i i RCIC TUR81NE F AILED TO RESPOND PROPERLY RA9P GENERATOR MI5 ALIGNED DUE TO ORIFT

G Col 02693.0 080979 H PT 813 1 H T HPCI PUMP FAILED _TO START 04 AUTb START SIGNAL TUR8tNE STOP VALVE OPERATOR M AL F UNCTIc hE D
_ _

G Col 02F345 091279 a PM A19 1 mi LEAK OEVELOPED FROM 888 RECIRC SEAL,, SEAL REPLACED
_

G Cn! 027957 122379 L PM 813 5 1 Mn RHR PUMP '1De WOULD NOT OPERATE BREARER FAILURE

G C01 030799 0 31040 U PM C07 1 iT SLC PUMP 18 WOULO NOT PUMP kE00tRED FLOW R ATE LEARINC TNTFRNAL SUCTIDM AND O!5CH V AL WE 5

G COI 030855 031290 0 Pi C09 1 MD RCIC TURSINE 8 LADING FOUND DAMAGED 19PTNGMENT OF FOREIGN OBJECT 04 THE WHEEL

G Dal 010219 060474 Q PT 806 U 1 iD RCIC F AILED TO START Auf DN Ai!C ALLY GOV CONT CKT SET HIGHER THAM OVR$PD TR IP

G 041 0104244 0622T4 H Pi 813 5 1 TU HPCI FAILED TO INJECT HPCI 5f0P VALVE FatLED TO OPEN'

PISTON IN MECH OVR5PD TRIP WA5 UNDERSITED
HP CI F A.I.L.E D.T O I.N.J.EC.T..W.I. THIN.R.E QU.I.R.E D T I MEG 041 0104248 062374 H PT 804 1 UD

. . ... . ..a

00 G 041 080580 091474 N PM A19 1 UT UNIDENTIFIED LNG TO ORYWELL EXCEEDED T5 LMTe 5 GP9 1RG FR4 RECIRC PMP S SEAL 5e CORR $N PROCT 5
m

G DA1 012717 042375 R PM 813 5 1 T0 RHR PMP 2298 F AILD TO ST ART L351C RELAY E11-K708 010 NOT TRIP A5 R EO.

G 041 012848 061375 0 PM 809 5 1 NO CORE SPRAY PMP 211A DID NOT START ON SIGNAL OtRTY AUR CONTACT 5 04 4KV CKT SKR

G Dal 013576 102275 H PT C13 5 1 iT HPCI TUROINE WOULD NOT RESPOND TO SPEED CHatSE SIE HPCI SPEED CONTROLLER REL AY MALFUNCTIONED
G 041 016599 122076 H PT 806 U 1 T0 HPCI TURSINE TRIPPED 04 FAST START WITH HI FLQ 140 Hi FLOW Pot 5 SETPOINTS WERE INCORRECT~

G 041 Ol912T 092177 H PT C06 0 1 iO HPCI WOULO NOT DEVEL0P SUFFCNT RPM ERCESSIVE OPENING OF L.O. THROILE V AL V ES

G DA1 011705 102877 E PM C13 5 1 N T "A" RECIRC HAD SLIGHT DECREAS IN FLOW DUE T1 4-G V3LT. REG. FOR MG MAD OPEN IN TR ANSFORMR

G Dal 019969 1220T7 H PT CO2 Y 1 iD HPCI DISCH FLOW R ATE DIJ MOT PEACH REQD FLOW 14 PROPER ADJU5TMENT OF THTL SCREWS

G Dal 020178 122777 H PT COT T 1 TD HPCI 5YS 010 NOT RE ACH REOD FLOW R ATE OF 3033 GSM WEAR TO TURSINE SHAFT DRIVEN DIL PUMP
G 041 021565 05197M H PT C13 1 TT HPCI PUMP DIO N3T REACH RATED C AP Actif T4ROTTLE ADJ SCREWS FOUND OUT OF ADJUST.

G 041 030456 030490 H PT C04 1 MD HPCI 800$iER P UM P SLPIT RING FOUND IN MAIN NPCI P. WR1UNS SET 3REWS USED IN 800 STER PUMP

G 941 031167 043090 K PM 018 1 N T 'A' RECIRC PUMP MG SET TRIPPED 04 UNDER VDLTAGE $N1RT IN PUMP MOTOR

G 041 0 31421 052480 H PT C13 1 ii HPCI TUR8 t NE W DULD NOT R E ACH R ATED,$ PEED LE ANING Ott SE AL 04 TURSINE STOP VALVE
43 C AUSE FOUND FOR LOS5 OF LUBE Ott LEWELG 041 031422 052M80 R PN 000 5 1 *l U '8' RFCERC,PU}P_5ECURED OUE TO HItLOW LO ALAR 4

G DA1 031884 071180 0 PT 810 5 1 TT RCIC Tatr THROTTLE V ALVE WDULD NOT OPEN ELECTRIC. CotR00E0 CONT ACT5 ON MOTOR OP LIMIT SW.
G DPt 000429 092873 0 PM D19 1 UT 1A CORE SPRAY PUMP IMOPER&BLE DUE TO SMOKINS PRS MET ALIC PEG 3 CORED SHFT SLV AND DI5 TOR TED

P4GP 28
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ALL FAL*LT5 CONSIDERED IN PUNPS

A
C

!Ch CP
L $C M A TF L

V A T0 0Uf AN A

E N CONTROL EVENT E M D 5P 1U 5 CAUSE DESCRIPTIONMODE DESCRIPitDN
.N ..T. NU.18ER .D.A T.E . .M .P . .E.E. .E.L..M .f .5i

. _ . . ___--- -

|

G O R I 019 321 100477 O PM 019 1 iU S CORE SPRAf PU9P PACKING OVR HEATEDe SEGAN SgttN3 PU1P LAsi PED I1116176e LA57 TSTD 9/20#77
DIRTf CONT ACTS IN 4KW ECC5 BRE ARER$G DR2 002284 030572 L PM 809 T 1 TD 2C LPCI FAILD TO START,DURING TEST
LE AMING MECHANIC AL SE AL"S=R ECIRCUL AT_ ON PUMP _SE AL S LE AKING ,IG DR2 010809 101874 M PM A19 1 NT

G DR2 013460 092975 H PT C13 1 UT HPCI TUR8tNE F AILED TO TRIP AT DESIGN C00LA1T LEWL OPEN CKT IN C0tt OF TRIP THTL SOLOMOID WA

G DP2 015195 062576 L PM 819 T 1 MD 2C LPCI F AILD TO ST ART FOR MAINTNG TORUS WTR. TEMP DIRTY SWITCH IN 44W SKR FOR PUMP
G DR2 018931 01107 7 H P T C13 1 TD HPCI MOTOR SPEED CHGR FAILED TO BRING TURB ST 2803 tot $ OF PIN FROM MTR SPD CHMGR AND GE AR

INST DRIFT OF PRE 55URE SwifCHG DR2 022551 093078 H PT 013 5 1 iT HPCI TRIPPED 0N LOW _5UCTION PRE SSURE ,

G OR2 023340 010379 H Pi 800 1 TU HPCI PUMP FAILED TO START C A15E NOT ST ATED
_ _

G DR2 025953 041579 L PM 800 1 TU 24 LPCI PUNP WOULD NOT START C AJ5E UNKN0wM

SFAL FAILED DUE TO DIRT 04 SEALING $URF._s

y$ G OR2 032415 0 8188 0 L P M A09 1 N T 2A LPCI PUMP SEAL FOUND LEAMING __

SR3REN WIRE ON THE TUR8INE RESE T SOLONCID
HPCI TUR8I,NE,F AILED TO ST ART REMOTELYG DR3 002288 052072 H Pi 813 5 1 iU

G DP) 000055 060873 H PT 813 5 1 UU HPCI STE AM_5UPPLY VALVE FAILED TO OPEN COMPLETELY STEM OF THE valve WA5 BENT
G DR3 003717 011774 H Pi 818 1 T0 HPCI CONTROL VALVES Fatted TO OPEN Sutt$ ON CTLINDER WALL AND PISTON

G DR3 019549 083477 M PM C03 U 1 iO " A" RECIRC PUMP D10 NOT RUMB ACK DURIN FEED Sf 5 T5T OPER ATOR TURND OFF CONT.PWR TO
"A" RECIRC

G DR3 019911 121677 H PT C13 $ 1 TD HPCI FLOW CONTRLLR F AILD TO CONTROL MOTOR GE AR
HPCI INOPERABLE 3FAILD PWR SUPPLY IN C0kWT

C EN1 012382 011075 0 Pi 802 5 1 ND RCIC TUR8INE TRIPPED DURING AUTO START AFTER SCR A1 wit tNG ERROR ON THE TUR8tNE GOVERNOR
G EN1 012973 070175 L PM 813 5 1 iD RHR 18 AIR CRT SER FAILD TO CLOSE SLIPPD CAM IN LATCH AST. OF ACS

DR IVE GE ARS (UPPR G L WR SU911NG5 9 '
G EN! 012971 070575 0 PT C13 1 M T Tuta tNE _ SPEED _ CONTROL M ALFNCTMD SH AFT L.O. PJ4P L1 W7tM

G EN! 013071 0 7137 5 0 P T 813 T 1 N T RCIC TUR8ENE TRIPPED ON OVER$ PEED AFTER RR SCRAN
ELEC OVERSPD INST CONT AINED MALFM E515 TOR

~

G EN1 013606 090675 0 PT #00 1 iU RCIC TUPSINE TRIPPEDONOhERSPEED COMP 3NE NT F AILURE - NO PRO 8LEM FOUND

G EN1 013907 111575 0 PT C13 R 1 N T RCIC MECHNCL OVERSPEED TRIP SETPOINT HIGH
RE:AL18R ATE D MECHANIC AL OVE RSPEED

G FN1 014773 022276 0 PT 811 7 1 ND RCIC TRIPPD ON M ANUAL ST ART--TRIPPD 8f MECN OVR5PD WIRR ATION C AUSD W ALWE TO UNLATCH ON $/U
E11-C002C TRIPPED DURING FUkcit0NAL TEST PU18 UA5 WIRED INCORRECTLY

G E N t 014 782 040976 R PM 002 5 1 ND RHR PUMP
G E N1 014 78 9 042276 0 PT CO2 U 1 iD RCIC TUR81NE SPEED WDULD NOT INCRE A5E

PERSONNEL CUT C ABLE TO PUMP IDUR DUT AG E)

O'JT OF ADJUSTMNT TRIP LINEAGE ON MEC4 C5
TUR8INE..S.PE.E.D.INCRE ASE D TO 5625 R P.M..DIDNT TR t*G E N1 017 333 030777 0 PT C20 R 1 TT . -_-

--
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ALL F AULTS CONSIDEREO IN PUNPS

A
C

P C *

L 1C M A TF V(
A IO O Y AN A
N C01 TROL EVENT E M D P IU $

N i NU18Ee DaiE MP E ELM Y 5 MODE DESCRIPTION CAUSE DESCRIPTION

G EN! 018648 072777 0 Pi 809 $ 1 TT COULO NOT RESE T RCIC TUR8tNE 8 TRIP-THROILE VALVE DIRTY CONTACTS WOULO NOT ACTUATE VALVE
G FN1020023 097377 0 PT 802 5 1 i0 RCIC TUI8ikE~ikiP THROTILE VALVE FIiLO TO REQPEN LO35E BRUSH SPRING 04 OPERATOR MOTOR

~

G EN1 02015 3 120477 H PT C13 3 1 T0 HPCI TURD GOV 10R STUCEeM ANUALLY H AD TO F ORCE 40V1R OA14GED ELEC. CONNECTOR 04 FLEX CONDdi t
G E N1 021481 050678 D PM 813 5 1 iO CORE $ PRAY PUMP FAILED TO START I1AI CD1 TROL SWITCH HAD SROKEN POSITION STOP

~

G EMI 025369 022779 H Pi 013 1 TT HPCT PUMP REQUIRED 10 SE SECURED DUE 10 VISRATIO1 ACTUniOR ON TUR8 tNE CONTROL LOOP F AILE C

G EN1 026411 072579 R PM A19 1 MT 1C RHR PUMP HAD EXCESSIVE LEAK MECMANICAL SE AL F AILURE

G EN1 027R18 120879 0 PT 009 $ 1 N i RCIC TUR8INE TRIPPE0 ON HIGH EIHUST PRES 5URE CL1GGED MANUAL CHECK WALVE

G EN! 030743 012780 K PM 013 $ 1 NT 8Ae RECIRC PU1P TRIPPED WHILE AT POWER GR3UNO IN CONTROL CIRCUIT

G E N1 0 31141 051380 H PT 013 7 1 NO HPCI FAILEO TO START,AFTER_ REACTOR _5 CRAM $PURIOUS HPCI HIGH STE AM FLOW SIGNAL
,,

UD G EN1 031265 051480 0 PT 013 R 1 NO RCIC PUMP IRIPPED ON MANUAL START 8ELTEVED TO SE OVER$ PEED IRIPeUNKN CAUSE
~

G E N1 0 3128 7 052000 M PT C13 $ 1 iT HPCt TUR85ki~$P5EO C0kiRDL FOUND ERR ATIC RAMP GEN IN EGM FOUND DEFECTIVE

G EN! 031601 061390 0 PT D13 5 1 MT RCIC Tut 8ENE TRIPPED FOLLOWING A REACTOR SCRAN EGt AND LIMIT SW 04 TRIP VALVE MALFUNCf.'

G E N1 031658 OhP680 H PT D13 i 1 NU HPCI FAILE0 TO START AFTER REACTOR SCRAM NI STEAM LINE FLOW SIG 00E TO TUR8tNE CON

G EN1 032130 072580 H PT C13 1 iT HPCI TUR8INE FAILEO TO TRIP AT OVERSPEED SETPO14T WEAR TO TRIP OEVICE C AUSE SETP01MT DRIf f
G ENI 033578 090680 L P4 002 5 1 T0 "0" RHR PUNP VIBRATED OUTSIDE ASME CODE wt34G REFERENCE D ATA U$ED

G EN! 032720 091980 H PT 000 1 iU DURING HPCI PUMP OP TEST HPCI $YS ISOLATED C Al$f UNEMOWN

G EN2 022023 077578 0 PT 813 5 1 T0 #CIC TUR8tNE FAILED 10 $ FART MANUALLY SET POINT ORIFT OF DVER$ PEED TRIP

G EN2 022753 110678 H PT 802 U 1 TD HPCI PUMP,F AILED 10 0UICK START WIRE ON CONTROL CIRCUIT NOT RECONNECTE D
_

G EN2 026030 060379 H PT 809 1 N T HPCI PUNP F AILED TO ST ART-TUR8tNE STOP F AILD TO OP WATER CONTAN DIL - SE AL LINE LE ARING

G EN2 026035 060379 0 Pi D12 5 1 NT RCIC PUMP FAILED TO RUN - RUPTURE Ot $C RUPiutED DISCH CHE VLV OISC LOOSE - SLOCREO FLOh

G EN2 026149 060879 H PT 018 5 1 T0 HPCI PUMP _8ECAME IN0PER&BLE V AC AND CONDENS ATE PUMPS TRIPPED

G EN2 026340 06???9 0 PT 002 5 1 ND RCIC CONDENSATF PUMP TRIPPED PERSONNEL STEPPED ON MOTOR CONNECitMG 90 8

G EN2 027781 117979 H PT 001 5 1 iD HPCI PUMP,AU2,LUSE DIL PUNP TRIPPED _ N*Cf PUMP WAS SEING SECURED INCORRECTLT

G EN2 030234 013090 H PT 013 5 1 i T HPCI AUX LUSE OIL PU.MP-TRIPPE0 Tf1E DELAT COIL I4 SER FatLED
_ ._ -_ - . . .

G EN7 030834 041580 R PM 813 $ 1 iU 808 R HR..PU.M.P.F..A.I L E D T O S.T.A R.T.O.N.L.O.C.A. SIGN 4L
WIRE MI$$1NG FROM IERMINAL NO.7 UN PEL Af

. - - --- . . .
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ALL F AULTS CONSIDERED IN PUMP 5

A

h5
P C 1C
L C M & TF vL

V A 0 0UT 44 1 A
E N CONTROL EVENT E M 0$P 1U i5
N 1 NU18ER DATE MP EEELM f5 MODE DESCRIPTION __ CAUSE DESCRIPTIDN

|

UNtNOWN |G ENF 030976 042280 0 PT 000 1 iU RCIC T R.I P..TH.R0 f f L E. _ V AL.V.E.TR I P P E 0_
TE5i POT SPEED CONTROL USED INSTE AD OF AU

,. . - - .. -

RC IC PU.M P..I.R.I.P.P.E 0..f.u.0..T.I.ME.S..FO.LL O.W.I.N.G S C R AMG EN2 0 31319 052180 0 Pi 001 1 ND
. . .

G FP1 O!!055 121274 R PM 918 5 1 iD RHR PMP 10P-30 F AILO TO StatistEPL ACEO Fautif 44R 84R OC CHARGIN MOIOR SURNEO OUT
G FP1 012065 010275 0 Pi C00 1 iU RCIC PUMP 010 NOT ACHIEVE RATED FLO CN INI TE5i PASSED sue 5EO TE515e CAUSE UNRNOWN

G F P1 012 765 052275 0 Pi 013 5 1 10 PCIC TUR$INE TRIPPOILOC AL TRIP LEVER ONLY Pati EMS RE40JU$io 10 FULLY INGAGE
G F P1 012 761 0 52275 H P T 016 5 1 Ii HPCI TURSINE TRIPPO ON . LOW OIL PRESS. LE ARS C AUSD & LOW Ott LEVEL E575. PRE 5 50R

C FP1 0134F0 101175 H Pi 809 5 1 T0 HPCI STE AM SUPPLY 23MOv14 F AILD TO OPEN ON SIGNAL PAPts MAD F ALLEN SETWEEN OPEtatR COMIACTS
G F P1 013580 102975 H PT 804 i 1 i0 HPCI AUTO STARIO THEN ISDL ATO 04 HI STE AM FL3W 51JetER FINS WERE RELOCATED

SOTH E I.H.A.U.S.T R.U.P.TU.RE...D.I.SE.S RUP.TU.R O.O..UR IN FLOW TE 5i M41U AL E RH AUS T V ALVE FULL Y C LOS E DG F P1 014498 032176 0 Pi 803 U 1 i0 . . ...s
u3 G FP1 0144R6 040376 M PM 004 5 1 N0 RECIRC PMP "A* TRIPPD OUE 10 EXCITER OVERCuttdNT WATER LE AEAGE INTO CONTROL CasINET
N

G FP1 015062 061976 0 PT C10 1 ii PCIC TURSINE WOULO NOT TRIP WHEN REGUIRED T3 RUSTY LINE AGE C AU50 sf STE AM LE AA

G F P1 015 236 063076 K PM 000 5 1 NU LOSS OF "S* #EC1RC PUMP LD55 0F POWER DURIN TR4958 BUS 102 00 F AILD TO TRautFER TO RECER. PWR

G F P1 016175 1109T6 H Pi 804 i 1 ND HPCI STARf D THEN 150 LATED INEED STE AM SIGNAL 1409 FL3W 54U88E45 ELIMINaiEO THE PROSLEM
G F P1 017 329 022977 N PM 015 5 1 Ni RECIRC PUMP MG SET TRIPPEO 04 LOW OIL PRES 5URE FattURE OF THE OR!vE 10 THE GIL PUMP

~

G F P1 017 338 030777 N PM C13 5 1 N i 8 RECIRC PUMP COkiROL RET PR0eLEM CAUSED SPEES 915 RFCIRC PUNP CONTROL C41 PROGLEM CAUSED SP
| G F P1 017 409 0 314 77 0 P t 804 5 1 iO RCIC TUR8tNE TRIPPO 00E TO LOW Ott LEVEL AUR.Olt SUMP INST ALLO PER VEM00m F.O.l.

_

i Ott LINE F AILURE-HI FREDUENCY VISR Ai!ON
, 5 FP1 017934 052177 0 Pi 811 5 1 iD # C IC T U.R B INE D.A.M. AGE D S.Y.DV.E.R.S.PE E.D. .- ..
t

_

SYS PUMP PEG LE A445E P ACu!NG DE GR ADED DUE TO AGE ANO WE AR
I G FP1 017933 060677 U PM A19 1 ii "B" STAND 8Y LIQUID CONTRDL

G F PI 019169 092877 0 PI 813 $ 1 ii 13 MOW 131 STE AM SUPPLY TO RCIC futeINE WOLD 1T OPE 1 1040 SW!iCH RESET 50 VALW WOULO OPERAT E
G F P1 019296 100577 N PM 003 5 1 iD 8 RECIPC MG SET INADVERINILY TRIPPO. LOST "S* PU1P 08TRATOR E RROR DURING TE5i

G F P1 01186R 122977 0 PT 009 1 N i RCIC PURP 13-P-1 5/D TO ALLOW CLNG OF CUNG FILTER CU90 OIL FILTER CLOGGEO

LIMIT 5.W5..fC.H..M ALFUNCT ON.53kOW131- L.O5i SPEED C3NT DIR T 04 CONT ACT5 C AU50 LOS$ OF COMitNu tivG FPt 021143 04107R 0 Pi C09 5 1 IO ._- _ _ - = . . .

C31 TROL POWER FUSE HOLDER W45 GENT
PUPP.10..P.3C R.ENDEREO I40PERAOLEG F P1 022 504 091578 L PM 802 5 1 10 RHR . - _-___-_ - __ -

G FP102F358 102079 L PM 813 5 1 ii RHR PUMP 'C' FAILED TO START PROPERLY LI9ti SWITCH Noi ADJUSTED PRDPERLY

G 111 002363 092972 N PM A19 1 40 PRIMARY LEAK OF 5.61GPM TECM SPEC-5GPM RECTRCULATION PUMP "A" SEAL 5 LEAKING

1
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ALL F AUL T5 COM5tDEREO IN PU9.P5.

A

5
P Y C IC
L C M A iF VL

V A 0 U T 4 1 IA
E N C01TPOL EVENT M } P 1ui5

P CAUSE DESCRIPTIONN ..T. N U.M.8.E R..D.A .T.E. .M .. ..t. .E .L.M .Y .5 .. ........... MODE. DESCRIPT10M. .. . . . _

G Mll 001051 032173 H PM D21 1 NU CON 3 800$TR "A" PUMP tN80ARO 8tNG FAILED Caj$f NOT INDIC ATED

G Mit 0101594 051774 H PM D19 R 1 NU FWCI COMO 8005ft "A" PUMP SE AL F AILE0e STS 111PE49 145-R AND TTPE 105H RECUT!NG 8eNG F AILR

G Mll 0101514 051774 H PM 821 # 1 NU FWCI CO.ND 8005.f.t..".B.". PUMP SR NG F.A I L.E O e SYS 110)ERS BR1G F AILURE ON ING-RAND ffPE 105H-- - --- . . .

G M01 002172 073172 H PT 809 U 1 iU HPCI TutBINE TRIPPO 04 OVE45 PEED FOLLOWING MatNT. PLASTIC FR AGMENTS FOUND IN OIL INLET PCR T
G Mal 002168 101172 U PM C06 U 1 T0 ST8f LIO CONT PUMP,DIDNT DEVELOP RE00 HE AD gNes0PER VENit4GPFILL OF SUCTION LINE

G M01 001162 051073 H PT C13 5 1 UU EECE SSIVE STE AM FLOW TO HPCI I5OL ATED HPCT F404 et ERCESSIVE STE AM FLOW TO HPCI ISOLATED FPC
_

G 911 013267 052174 H PT 813 5 1 70 HPCI TUR 8 AUX OIL PUM.P F AILE D T.O..S.T.A.R T ACCEL RELAT AUX CONT ACT AS$Y Ot5 LOC ATE D
j _. _ __

AND CRUO ON VALV STER AND PIV0f
! G 401 013712 111875 0 PT 810 1 TT RCIC TUR8tNE F AILD ON FAST,5f ART 8 5fE AR CONit3L VLV C34R05tDN

G M11 014446 040576 0 PT 804 5 1 iD TUR8tNE TRIPP0 DMCE ON H1 EXHAUST LINE PRE 550eE R4150 TRIP SETPOINT FROM 25 TO 40 PSIG.s
to C M01 015440A 080276 0 PT D11 T 1 if RCIC TUR8IME TRIPPED ON OVER$ PEED STEAM VOIO IN OI5CN PIPING - VLV LEAt4GE
La

G M01 0154404 083076 0 Pi 011 T 1 iT R C I C T u.t.B.I _NE..T.R.I.P.P.E.D..O.N _ OV E R.S.P.E .E D
STEAM VOID IN DISCH PIPING - VLV LEatACE

. .

G M01 018 670 080577 H PT C13 5 1 iT GOVE N OR C01 TROL SYS. FatLO RE5utTING IN LOS$ GF OC F AILD RESISTOR
G MD1 026379 070279 H PT DOS 1 Ti HPCI GOVENOR END BE ARING H AD HIGH TE MP AND VIBR A. W0tM LUBE Ott PUMP OUE TO WRONG METAL USE

G NM1 002015 060172 0 PM 813 T 1 UO CORE SPRAY ~ PUMP F AILED TO ST AR T C8 F AIL ED . LN4GE TO AUt SWITCH BIMOIN G

G ggt 002016 060172 D PM 813 T 1 UD CORE SPR AY PUMP F AILED TO ST ART C8 F AILE0 - SURNED CONT RELAY CONTACTS

G NM1 002129 091972 K PM A19 R 1 Ni RECitC PUMP SE AL LE ANED EXCESSIVELY MO CAUSE GIVEN - OTHER THAM LEART SEAL

G M41 000455 101473 4 PM A19 R 1 M i RX RECIRC PUMP 12 HAD SM ALL SE AL LE AR N1 CAUSE GIVEN - OTHER THAN LEARY SEAL

G NM1 010746 091774 F PM C05 1 iD 0122 CNTMNT SPRAY FLOW 2600GPM V5. 3000GPM 2t4 PIECE OF WOOD WEOGED IN ETE OF PUMP

G M91 012284 021275 H PM 813 T 1 M0 12 FEEDWATER P UMP FAILE0 TO START IMPCI CORPONENil LNtGE SET BOURDON TUSE AND SWITCH 015CCN4
G NM1 011016 061875 U PM 813 5 1 TD 11 sfAND87 Lie CONT PUMP WOULO NOT stati POWER BRER TRIGGER WAS NOT L ATCHED

G MM1 013414 091375 H PM 813 T 1 NT 12 FEEDWATER PUMP FAILEO TG START EMPCI COM*14E4ft GIL PMP MTR BR(4 H AD LOOSE FUSE HOLDER
G 491 014245 021576 H P4 013 T 1 U0 LOSS OF 812 FEEDWATER PUMP (MPCI COMPONEMil L4tGE SET BOURDON TUSE AND SWITCH OISCfNN

G MM1 015624 080976 H PM 913 T 1 M3 11 FEEDWATER PUMP FAILED TO STARI EHPCI COMPO4E4TI AG ASTAT F AILED TO FUNCTION PROPERLY
G NM1 017284 102576 H PM A19 1 MT 012 FEE 0_P9P T AKEN OUT OF_ SERVICE LE ARY SE AL 57449 LF AES IN SE AL STR AINR AND GE AR 802
G MMI 017431 040477 R PM 006 U 1 NU WHILS LOWRNG 4tX H2O LEVEL,FOR MalNTNCE ON VE55EL 54UT9WM C00 LNG PMP IRPPD OUE TO LOW SUCT
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ALL FabL f1 CONSIDE RED IN PUMP 5

&

i 5 |
P Y C 1C i

L $C M ATF VL
V A i0 0 Y AN I a
E N CONTROL EffMT F M D P 1Uf5
- . .T. N.U.M R E .R..O.A.T .E _ _MP-- .E E .L M .Y .$ - . .M.O.DE .D.E.S C.e t P i t 0M... ....... ...---..CAUSE DESCRIPit0M
N

.
.. - . .

. . . .
.

G NM1 019586 110677 K PM A19 R 1 NU LEAR GT. SCPM FORCO POWR REOCTM 815 RC PU4'
SEAL FatLO RPLCD SEALS ON 011,814 PMP ALS

G M41 020253 012078 H PM 513 T 1 MD LOST POWER TO 11 FEE 0 WATER PUMP AFTER LOSS OF PWt RESEnvE PWR 3RRR FAILED TO CLOSE
G NM1 032570 082200 H PM A07 1 MT 811 REACTOR FEEOPURP HAD EICESS SEAL H2O LEA < AGE M1tMAL WEAR TO SEAL

G OC1 09'253 0 80172 F PM B13 f 1 UD CONT AINMENT $PR AY PUMP FAILE0 TO START 014T7 CONT ACTS OM 3Rua PostTION SWITCH

G OC1 002305* 080172 U PM B13 0 2 U0 SRER FOR 1 STSY LIO CONT PU1P RACKED 005 0f4ER P1' WOJLO NOT START . AUX CONT PRE VENTED OPE
G OC1 000217 061873 F PM 813 T 1 UO CONT AINMENT SPR AY PUMP SIC 010 NOT STAtt 841 TEN WIRE TG EEY LOCK $wifCH

G OC1 010834 101874 F PM 813 T 1 TD CONTAINMENT $ PRAY __ PUMP 514 FAILEO TO STatt
$f 4RT CIRCUtf F AILURE . TIME DELAY REL Af

G OC1 012029 021175 F PM 800 R 1 f0 CONTAINMENT SPaaf PMP 514 FatLO 10 STAtt I4 AUTO U11ER IMWE5ftG4f10M

G OC1 012330 030675 F PM B13 T 1 T0 CONT AINMENT SPRaf PUMP 514 FAILED to START 14 AUTO 8Att TRIP SAR FAILE0 TO RESET ON PREV TR P
No G OC1 013830* 121275 E PM 003 U 3 T0 DEEMERG 125V OC DIST CTR - LOSS OF 3 RECtRC PU4P5 PE450MNEL 010 NOT FOLLOW PROCEDURES

- - UMP TRIPPD 00.R.IMO LOAD T.E.ST OF SATTERf PE450NNEL ERR 04 FDLLOWING PROCEDURES
b

G OC1 0138304 121275 H PM 003 5 1 T0 FEE 0W ATER P
--

.

G OC1 014576 042376 0 PM A19 1 MU IN80ARD 5EAL ON CORE SPRAf NZ0tt CRACRO 3GP1 LEat CatBOM R0f ATNG W ASHA CR ACKD C AUSE UN(NWM

G OC1 016477 111176 F PM 313 7 1 T0 CONTAIMMENT SPRAY PUMP 510 DIO NOT START CS TRIP LATCH FalLED TO RESET

C OC1 0231184 112678 F PM 813 T 1 T3 CONT AINMENT SPR47 PURP SIC FAILED TO STAtt EtCE55 FRICit04 IN POWER CIRCUIT SAE ARERS

G OC1 0231188 120278 F PM 813 T 1 T0 C ON T A IN.M.E.N.T.SP R 4 7. 9 UMP 51.C.FAILE0 TO 5tatt
EXCESS FAICTIO1 IN POWER CIRCUIT sREenERS

-

_

_ . --

G OC1 025518 032279 K PM D13 5 1 Mi 'Ce RECIRC PU9P MEPT TRIPPING LOSS OF GENEtaf 04 FIELO,FatLEO POTEMIOPET

G OC1 025827 041979 0 PM B13 5 1 70 CORE SPR AY PUMP F AILED TO ST Aaf 04 SIGNAL 6110149 FUSE FAILURE
G Oct 0258254 050279 H PM 800 1 NU 4 FEED PUPP DIO NOT OPERATE AFTER SCRAM CAISE NOT ST ATED

G OC1 0258258 050279 H PM 913 U 2 NO SEC FEED PUMPS DID NOT OPER ATE AFTER Sta4M 805 DE. ENERGIZE 0

G OC1 027695 110379 0 PM 803 0 1 T0 CORE SPRAY S00$fER PUMP 010 NOT STARTe LOOSE FUSE PEtSOMMEL M ANtPUL ATING FUSE FOR TEST
G PS2 000673 12t273 H PT 004 5 1 T0 3tL LINE F AILO IN TURBINE CONTROL Sf 5 FEN SHE AR F AILURE IN TH4E40E0 PIPE SECT

G P82 000641 122473 0 PT B06 5 1 T0 TUR8tNE TRIPPD ON 3 OCC A5104531MPROPR ADJUSTtE4T LittAGE BETWEEN TRIP VALVE ANO 05 TRIP

G P82 000933 032474 H PT B13 T 1 TU TURBINE C04T VALVE A016C F AILO TO OPEN P05 tit 04 OPEN CKf. CAU50 St F AILD LOC AL SPEED PCT.

G P82 000981 041674 H PT 813 5 1 if TUR8tNE !$0L ATED UFON AUiG INITI Af t0NI HI 5f E49 FL R A1* GENER ATR OUT OF C AL Gavt HI FLOW IMO
G PS2 010051 042774 H PT 804 5 1 iD TURBINE It0L ATED AFIR COLD GutCR START ON Nt FLOW 4tt ACCURUL ATES IN Mf D.CTL OF STOP VAL WE

PASE 33

,
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AL L F AUL T S CON 5 t DE RE D IN PUM.P.5_ _ - -

A

5
P Y C IC

CM A f.F L"
t

g ' As 0 0 Y A N A+

- i. - i N EVENT l. M D P 1H s 5 .

N ..i.gCONTROLN U.18F R.DATE M Ps E E .L., e Y $ . POOF DESCRIti!ON C AclE DESCRIPTION'

%~

s. , g,..m.

,A d i Pf2 010179 050774 0 Pi B l 1 L I' 1, U DUTOGa*D 15L VAL E n3VIS - st. F AILO TD OeEN M3f 0R F AILURE stE PL ACED DURIN SHUTOOWN
\ - ,g % s 9

1 3 11( G P 47 0152 33 071976 H PT-il3, B .1 TT TUR8 thidPEED . r%; NP 4 SE CONTROLLED FAILO ELECTRONIC PARTS IN 5 FEED CONT.Si$.
,

G P?2 016142 100576 0 PT 81U $~ 1
_ . . ,

is!LD CLOSE itRO SWITCH DAMAGD '!LVE MOTOR
g3 , g3 - iUs .R C IC. T R.F.._TWO.,T.TL 5.% ..v.&.L.V..wm../.L DN.T..R E S.F T., A F T A fttPPig u3UNDED WIRE ON TRIP SOLENDIO

.

'

c 5 **t 016779 122876 0 Pi 813 T 1 %3 S TE AP 5tsPP LY I SC.' J'L VE MO-2 3= tis F A IL O TO O,W f-
, , .

C,*dl C,l9187 092677 H Pi 813 L, T. f HPCI 3ND.P..E.R.=-0!L' L E AK 04 HPl! OIL CONTP3L V ALVE ' Q E4 W S Ol neRANs REPLACEO WITH MEW DIAPHj , , g
0

, \ - ___ - -

g

, . le y' \ .- ' GSP , {f 2052" 020776_H)?T 802 U 1 ' t,0 TURSlNE TRt*PD 04 DVERSPEEms AUiG STAPT TE S T!'." ' ' MISC 4L18M f!ON OFliUR8tNE SPEED CUNf80Lv - '.3 * -J
. 1 .

' ' G P82:.J210 4 0*?978 Lsi" U01 U 2 N '' , UM t1 ! "S*s"PRHR BLOCKED FOR 2 HRS._ O 9P E R T. * R E rr e p 'Pti f 2. , t H S TE D OF LMI T 3 P PP 5r- ~ s % -r
' .. u -r

GP3202)294 090T/4 4 PT 818 3, T T AU E' 0 I' ..P.UM.A F.DP_ -..H P C I .S.T.S..F.A IL E D__T.O..S T A R T
C41!;*e' IN M010a-

-
s ,-

- s

G hfj 010672 0918F4 R PM 018 1 NU "8",RNR PUMP 10TDR CtPERIENCED SHORT TC cRnU1n R A1 DOM INSUU.!PM. F1tLURE,
, ,

,
-

*. ^,. & P9 3 0110" - 112574 H PT 800 1 iU 00RIN 100..P.E.WC ENT ISOL.A.i!ON .T.E.5.f _HP.CI I SOL ATE D Sf A TR ANSIENT -*CAUSE Mi IDENTIFIEDm > .-- _ . a .-n' 2\ % D PR3 01t013 021675 U PM 813 5 1 io ST ANeer..L.10Ulo CJNTROL . PUMP F A fig TO ST ART ''~09 PHASE TRIP D. EVILL MoRGIN ALE T ADJUS TC3o- w -m_- ._ __ _ _.

--

. .

4 '

G PB3 014518 042976 H PT 813 5 1 NO HI S T Ele. FLW.. f rip *O H.P.C.I..TU.R5!NE FOLLOWING 3CR AM R APIO CP(AING OF TUR8108 UDP VALVE b.L. . . . . . -- - .. s .

G P93 015,416 072177 H PT C11 1 iU TUR8 tN{'..SPEt.' CNTROL. ERRATIC 3RCic W AS OUT 1F SEtt SEtt LIFT P,105 IN TU,MINE MMTROL TALV E W',
'

A s G PR3 01971*>
'

s'3- . I-s - 091077 H PT C13 5 1 YU H P C L. ) L.O.W.C fY4.I R L L R..F.C- 3-2 3 -108 DE .F E C.T! WE CIRCUIT 4 GAM,7.fMJa.i Fdito !.-. . _ ~
. . 1 _ s.'s ' G P83 019831 111477 U PM A07 1 NT S il')Y L.I OU.I.D C.ON T R OL P.M.P 3 8 P 40 OU.T_O.F S E R VIC E *EPLME FACKINGs PREVNiv MatMECAWCE

' '

< s , .. . . . __ - - -
i ,

G P?g1 20271 011378 U PM 013 5 1 i T ST A4087. LIQUID CONT WMP 3 A DECLARE 0 IN0PER48LE 'Nt ALC.UEDE PR E55 '- CNGI.NG DW F AILE D OP
-

_

1 --
. _ t .,

V'U.W.# .F.A.IL E.O.~Td ROC H R.A.b..TL.OW...

C0f ENC 4 tMf 0F C AL18A ATION
q. -

G 'P0 OOp% 0 80918 H P T C 13 $ 1 N T HPCI
.. -

HISH' AHJ LOW SPEED POTENT!JaEFERS 00C
. .ti s-

.APPARENTLf._TRIPPE0 04 OVERSPEEDy , G Pty 022852 110679 H PT D13 R 1-NT HPCI PUMP
9

r, P a 3 f $46 107274 # PM D18 1 NT *\ * P. 00"# TRIPPES WHILE PROVIDING $10 COOLING ",1 TOR ~FANEXPERIEMkEDFAT16UEFAILURE
.

G Pil 00Z247 100??? # PM D13 U t J 01 POWER CTR MFC'WT TRIP.- LOSS OF CCW PUNP LO40EDP{SIM AME0f5LT V3 SEQUERTIALLf[ %, .
4

G P'It 002229 IF$0?2 0 Pi 007 '' 1 i f RCIC IUR8tNE .O.ft. IRE 55 LOST WHILE OPERING IN TEST WOR 4 GE ARS IN d.RVE TRAIN OF $HF T L .O. P LMP ,
,

' ' .

ss -
- _- 4.

\ G Pil 001079 T1671 H PT"4 5 1. I D HPCI TUR$1NE (RIPPED 04 OVERSPEED DURIAS START TEST 7ROCEDtaE'USED WAS INADEGUATE
._

,. -s_

G Pil 001043
.

3 0 417'.$.J.'is 013 T 1 UD R8CC W P.U.M.P.? R E PPE D B Y 400W MOTOR m T*0LLER *OW99 LOAD RELA.) 30f FUNCTIONING PROPER LY- s e
- s .

AMPR8GER 8CC W PU..M.P ._2 02 ,G T R I P P E 0 S V DVL O .R fi.&.Y. t M MT R C ON T THI R M AL Hi R '2 4 C ON T NO T H I E NDUGH4 *M D13 Y [) ND
.

s~ G P!1 00,0044 00!!?1.sL ,, s . J
4

. - _ _ - - r. .'''.y,_' '

G Pit 000071* 03207t y PM 813 5 . t . i O ' "O* 3*CC..W.FU9P 5 OID MO T AUiG S T AR T PRESS SW 1 ALFUNCTION-MICR0 SW DUT OF A DJ
~ \ <

, qy
.> f , .# 1g s

': , g

's. i' < . 1 Y ,. PSCE 34
'

1 xNN -{-i . t, u -
g-. ,

N -

's .- g s )
s

/ *t ,-

9 A, s--
.

% % -
*s *s N - __ ..

I ' O' '
. - ,

.\/\. {.. ' sJ * .. ,

} b<N. ( N . ,ifT% , '
, .

'N l _
g s, ! ,J.- J yg

l' . N,( s, s g y f
.

a % s..,

1

,
' ( -

e 73 p ., , , x z' 3 t4 3, .~ t 4

s ~

,
3 - q

"A
. 3..

, ,4 H Q*'
..

h
.

+ . . a b;,
*

5

mV' :- ~ .,

,

7A\\ 4c .
s y , :. ,

s
_ a. . J ;_ c . t .L s- .. __

,
'



, , - . s_ . ,
._

, __ ._.
,

.

,,
-

x y, b #j r. , O' /
1

', --~
s* .% .

,1 y;w< ;. a , ~
, ,

* \ 3
( Jj y .,c L |

w mp\ - , ,.s .,

, > %, %q
. -sm, . s NV N j[d , j ,.

.' ';[w' , k e , } . n [ ', y e' i '? s
/ aU t hg s g, - G (

t b}, p.
3 -

'' / ,' (,s ss .. s i.
} },b.,- ( , *

('. 3 {\
t a .n ,

, s,. .

E **\ *S \ , .,
,

i x % % yi ' - Q f', g -
'

% . ; "' e ,
'

ALL F AULi$' CdNSIDE RED IN P?MP3
.\\ .' ''

- *
- .

%

& %.- % ,, r

h $C C
'

C NP
L 1C MA TF L' N' \' 4

V A i0 0UY A ts A- - '
' ~

E N CONTROL EVENT E M 0 5P10 s 4*

N T NU18ER DATE ft P E E.E L 5 t 3 - s| MODE DESCRIPTION ...s ........ ..... .C.A.U.S.E.D.E.SC.R.I.P.T.10h.... ... .

,
s

_ . . . .

RCIC STE AM SUPPLY.L.IN.E.=M0L ATED OUE TO SPutt905'5G P I L 011C 41 110874 0 PT 000 5 1 TU
--___ . . = - _ . _ . - -

7-N3 CAUSE IDENTIFIED
,----

G PIl 012441 031975 0 PM 818 1 iU - "A" CORE SPR AY PUMP TRIPPED ON START . FAJLTY MOTOR WINDI"** - INSULATION
G PIl 011113 060875 0 PT 800 '1" i t' OVER$ PEED TRIP OF TURBINE DURING STAR, TUP N'l APPARENT-CAUSE ,

_

G P!! 018410 032377 J PM 013 T 1 U0 "E"RSCQP{.P_IMOPERAstE_-OKR_
14:OsRECT LOGIC CLSMG SCHEME FOR CIR B RK R

TRIPPED 041VLD DVERHEATING OF SLOCK TYPE OVLD RELAY

G PIl 011593 100977 0 PM 813 5 1 T0 CORE SPRAY PUNP M 158 FAILED T0_ START
G Pit 020675 030578 H PT 809 5 1 N T TUR8 t NE..S.T.O.P.V ALVE F.A.I.L.D..T.O.OPEN A.F T..R RE AC tot SC R1 DIR TY OUPL E R OIL FILTER. . -

G Pit 020884 032378 0 PM 813 5 1 T0 CORE SPRAY PUMP "A" OECLAREO IMOPERAfivE (n15E CONN ON SPRING CHARGING LIMIT SWiCH
G PIl 023395 123078 H PT Oli 1 IU HPCI PUMP TRIPPE0 IN FULL FLOW TE 5_i_ _ OIL FITTING LE AKED AND LOST LU8E OIL
G PI! 025165 021479 H PT DP3 5 1 iU HPCI TUR81NE TRIPPE0 DURING TEST CatEF T 04 GL AND SE AL CONDEN5ER RUPTURE u_a

$ G PIl 025707 041579 0 PT U13 5 1 T0 RCIC CON _DENSATE P, UMP,_ TRIPPED SAD RELAY IN PUNP START LOGIC
,,,,,

G Pil 031177 051380 0 PM 813 T 1 T0 CORE SPRaf PUNP P-2158 F AILE0 TO AUTO START 8(4 152-607 EXPERIENCEO A TRIP FREE OP.
_

G 711 031557 053080 0 PT C11 5 1 TT RCIC TURSINE_ FLOW AND PRE 55tRE DIO NOT MEET T.9. AUTO FLOW CONTROL FOUND F AULTY

5 0C1 002210 101972 0 PM 513 5 1 T0 18 C OR E..S.P.R.a.f.PU.M.P.F. A I L E O .T.O..S.T AR.T.D.UR I NG T F t t IMP A0J AUX CONT IN 8REAKER MO. 1422
.. -- .. .

G QC1 000871 0 3107 4 0 * T 813 5 1 TT RCIC INOPER ATIVE BIUR8INE STE AM INLET VALVE 1141-61 ERCESSIVE WE AR C AU50 C AM AND TRIP LEVE R
G QC1 010516 072074 H PT C01 U 1 T0 HPCI SPEED CHANGR MOTOR IN0PER. CONT.POWR Fut81 9L SYS.IMPROPRLY TAKEN OUT OF SERVICE EAttER
G QCt 014539 032576 U PM C14 1 TT "B" $8LC Sf 5 PUMP HAD DISCH PRESS FLUCTUATIONS INTF ANAL CHK VLV5 WERE LE Au t4G

G QC1 015194 061776 H PT C13 1 i0 SPEED CHANGER MOTOR FAILO TO OPERATE STJNO DUE TO IM ADEQUA s t (UBRICATION

G QC1 016457 102976 0 PT C14 1 T0 O P E R 8 L T.Y..S.UR V.E.I.L.NC.O F R C I C..P.M.P.C.00.L.O.N T MEET TECHS 5 STAGE 5 WEtt 5tvERLY DAMAGED.. . = = - - .

G QC1 016904 120276 L PM 802 U 1 UD AIR L OC.K.0..$U..C.T.HE ADR C OMMON .T.O.la RHR L OOP,0 t E!'. C RN A SER WTR PMP HAD AIR LINE DONN TO C ASE
_ _ _ . _ _ -==

G QC10205964 012378 0 PT C09 1 iT RCIC PUMP TUR8tNE SPEED ERRATIC
-

OIRTY CONT LNKGE STICKING DURING OPER A TM

G QC1 021437 0?O578 0 PT 009 R 1 YT RCIC Pug,gPE ATEOLY TRIPPED ON OVER5 PEED TRIP Ott TY B ALL AND T APPET ASSEM. ON 0 5. T 9t P
G QC1 022190 080778 0 PT 013 R 1 T0 RCIC TUR81NE TRIPPED ON OVERSPEED TEST SALL AND TAPPET AS5EM SENTe REPLACFO

G 3C1 031190 042980 K PM D13 $ 1 NO 1A RECIRC PUMP TRIPPED WHEN MG LUBE _0tt PUMP TRI' C415E UNKNOWN WHY LUBE OIL PUMP TRIPPED

G QC2 002211 102ts72 H PT 800 1 iU HPCI TUR8INE S TOP, VALVE WOULD NOT_0P E,4 C4J5E NOT DETERMINED

G QC7 010592 08 3174 H P T 813 5 1 N D HPCI WOUgNT S T ART BEC AUSE V ALVE5 WOULO NOT QPE4 250 VOC 84TTRY 015CHRG08CHRGR SKR TRIPPD
_
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ALL F AULTS CONSIDERED IN PUMPS

A

$ h
P Y C IC
L $C MA TF L

V A T0 0UY A N A
E N CONTROL EVENT E M 0$P IU $

- ..T . N U18E R .D.A.T.E. M P EEE Y$
-- --- - .L..M - - - - -

MODE DESCRIPTION CAUSE DESCRIPTIONN
---. .

G QC2 012799 041875 0 PM 813 $ 1 T0 CORE $ PRAY PUMP 28 F AILE0 TO AUTO ST ART LO15E TERMIN AL CONN ON CONT P ANEL 902-33
G QC2 012 Ret 041875 H PT 804 1 T0 HPCI TURBINE STOP VALV WOULONT OPEN OURNG ACT TEST A3R OIL PMP AUTO TRIPPD WHEN EMER OIL RAN

~

TU R B I NE.0R IV E N HPC I PU MP..F L O.W.R.A.T.E..i.h40E 00 A T EG QC2 0130.5 072975 H PT C13 1 iU IMPROPER PINNING OF PILOT VLV LEVER AR P
-. --_ .. .

G QC2 013257 083075 H PT B16 $ 1 iU HPCI SYS. IN0PERA8LE DUE TO BREAK IN HI PRES $ Otl H! PRES $ OIL DISCHARGE LINE REPLACEO
G QC2 013258 083075 0 PT 013 1 TT RCIC PMP TURBINE MEPT TRIPPING AT 3500 RPM WORN MUT IN uvtR5 PEE 0 TRIP MECHANI5M

i G QC2 01409R 123175 0 PT 805 1 T0 TRIP THROTTL VLVE MECHANICAL OPER.A.T.O.R WOLONT RESET REPL ACEMENT TAPPET LONGFR THAN ORIGINAL;
_ . __.

G QC2 017356 0128 77 H P T C 00 1 iU HPCI FLOW DESIRED COULO NOT BE 08TAINE0 appFAR$ TO BE A TURBINE PROBLEM
~ ~

G QC2 017257 020977 H PT 809 $ 1 ii TURB I NE..F.A.I_L_O__TO__S_T_A.R.T..D UE TO E.R.C.$.$.V.' d L PRE S $ UR E DIR T CLOGGD ORIFICE CONTR0 LING OIL PRE $$.. _ -- .

. .s G JC2 014540 101377 K PM 013 T 1 NT 2 A RECIRC PUMP mig F AILED - LOST 2 A RECIRC PU4P LO15E T ACH COUPLING - GENER ATOR VISR A T ION'
u3
%a G QC2 0205968 020678 0 PT 013 1 iU RCIC PUMP TURBINE _TRIPPE0 AT 3700 RPM T4 PROPER TENSION nN A $PRING - RE A0 JUS TED

_

,

G OC2 021790 061478 H PT C13 1 TT HPCI TUR8tNE SPEED COULO NOT SE OSTAINED J A1 NUT DN RDO ENO SEC AME LOOSE

G QC2 025430 022379 K PM 013 T 1 NT 24 RECIRC PUMP TRIPPED MS SET TACHOMETER COCPLING F AILO

G OC2 032646 082980 M PM 013 $ 1 NT ene RECIRCUL ATION PUMP MG FIELD SMR OPENED FAILE0 CDNTROL POWER TRANSFORMER

G VY1 014997 011877 L PM 513 $ 1 T0 "0" RHR,PU}P_WOULO NOT START A LOOSE LE AD IN A BRE AKER C AUSED F AILURE

G VY1 030058 010380 H PT 013 1 iU HPCI PUMP TRIPPED AFTER STARTING HI FXHU$T PRFS$URE OR AUTO !$0LAft0N

VALVE W6ULO,NOT REbrEN| G VY1 030286 012R80 H PT 813 1 TT HPCI PUMP GOVE NOR $N3RT BETWEEN EGM G EGR ACT OR STUCR EGR

G VY1 030734 032690 H PT C13 1 TT HPCI PURP WOULO NOT INCREASE A80VE 800 RPM FATLEO FLOW ConsmutLER
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A L L C O M MO.N..C.A U.S .E .F.A.U.L.T.5__= . . .

A

5
P " C IC
L C M A TF L'

v A 0 0 Y A N &
E N C01 TROL EVENT U M o P Iu 5

. ..T. NU18ER ..D.A T.E. .M.P. .E.. .E .L..M .T .$ _____-
MODE DESCRIPit0N

===
CAUSE DESCRIPTIONN

..-- .

8 AR1 013015 070775 C PM 801 C 1 ND P36C M/U PUMP ST_AR.TE D AND IMMED TRIP PED. PU1P FRIN R A1 WITH NO SUCTION. INCORRECT VLV LINE-UP-_______ __ === .--

8 AR1 026491 062179 8 PT 801 U 1 ND EFW PUMP,P74,KEPT TRI_PPING ON nVERSPEED WATER IN STE AM LINES DUE TO TR APS 150L ATE

8 CR3 017938* 052977 1 PM 800 V 2 NU CHEM ADD PMP5 3A C 38 FOUND INOP FOR PLANT SfU C AJ5E UNKNe PUMP 5 FLUSHEDe RTMD TO SERV

DISCOVD CHEE~ ADD P5P5 3A G 38_INOPs PLANT AT POWER PU1P SELIEVED AIR 50 UNDE VENT VLV INST ALED
~

8 CR3 018400* 070977 i PM C11 V 2 ND

8 CR3 022309' 080278 I PM C11 V 2 TD CHEM AD.D. PUMPS F.AILE D TO.D.E.VELOP DIS. CHARGE PRESS. C AP1 A AND 18 SEC AME AIRSOUND== .. __

8 D81 019426 101677 8 PT 004 8 1 iD GOVNR CLD5ED ON AFP 1-2 VIGR ATIDM C AU5ING GOWNR TO CLOSE-DESIGN

8 DR1 017531 1:0877 8 PT 504 8 1 ND GOVNR VALVE CLOSED,DUE TO SURGING V!8 RATIONS N3 FORCE TO HDLD GOWNR OPEN--MOD. REQU5fD
_

8 081 019712* 112977 K PM D13 -0 4 ND ALL 4 RCP's TRIPPD DUE TO LOSS OF 13 0 KV POWER RE ACTOR #TUR8tNE TRIP OCCURED AT 2243.HCUR

8 081 020274* 011278 F PM U01 N 2 ND 80TH CONT $PR AY PMP5 IN0PE R A8LE Rf X IN MODE 4 PU1P CET.8KRS. RE-ENERGilED

e" B 081 022690 091578 J PM D01 0 1 ND COMP. COOLING WATER PUMP 2 TRIPPED PERSONNEL DID NOT REOPEN HX OUTLE T V A LVE-

CO 8 DR1 025525A 010379 G PM C04 U 1 TD HPI PUMP 1-1 FAILED TO DEVELOP SUFFICt&NT RECTRC HE AT TR ACE UN ABLE TO MAIN LINE A80VE FPEZ

8 081 0255258 010379 G PM 004 U 1 iO HPI PUMP 1-2 MAY NOT HAVE HAD SUFF. RECIRC HEAT TRACE UNABLE TO MAIN LINE ABOVE F PEZ

8 081 025139 011579 K PM 801 U 1 NO RCP 1-2-2 ST AR TED WITH INCORRECT SKR ALIGNME1T PERSONNEL ERR OR

8 DR1 027335* 101579 K PM D13' O 4 NU LOS5 OF OFFSITE POWER CAUSE0 LO55 0F ALL 4 RCP5 LOSS OF OFF5ITE POWER-DUTPUT ORKR FAULT

8 091 031610 062380 G PM U01 C 1 ND HPI PUMP 1-1 BE ARING THER4DCuuPLE WELLS BRDREN ASSUMED TO BE STEPPED ON

8 OE10148064 012876 L PM 802 0 1 7D LOW PRE 55 INJECTION PUMP 14 - IMOPER&BLE 11 CORRECT Sus 5TITUTE BREAKER INST ALLE D

8 OE1 0148068 012876 F PM 802 U 1 TD REACTOR SUILDING SPR AY PUMP - IMOPER&BLE II Al 11 CORRECT Sus 5T!TUTE OREAKER INSTALLED

8 0 F 1 014 806C 012 876 G P M 802 U 1 iD HIGH PRES $URE INJECTION PUMP - th0PE R ABLE I141 11CnRRECT $US$TITUTE BREAKER INSTALLED

R DE2 000577 111273 L PM 801 0 1 iD LOW PRESSURE INJECTION PUMP 28 FAILED TO START 8tEAKER NOT R ACKED IN PROPERLY

8 R$1 011151 103074 8 PM 801 C 1 ND AUX PMP SEAL _ RINGS FR0!N TO BUSH 4G5 AND 85H1 TO $4 OPERATR FAILD TO OPEN SUCTM VALV TO FE ED
8 R51 016711 112376 F PM 801 U 1 T0 RX SLOG SPRAY PUMP FAILED TO START SR(R WAS NOT RACKED IN CORRECTLY

8 T11 014220 021776 G PM 806 C 1 iD "Aa M AKEUPf PURIF PMP STARTED WITH IMPROPR VALV Liu Pip F AILURE DUE TO INAD PROCEDRE5fPER$ CML

4 Til 020997* 031878 G PM D13 0 2 iD THE LA E 1C MAKEUP PMP5 TRIPPED ON IFER TO SITE PR MALFUNC TIME DEL AY REL AY IN LOW L.O. C PT
C AR2 0310234 0407o0 8 PM C11 U 1 ND BOTH TRAINS OF EFW PUMPS C AVITATED AFTER LOSS OF P FORCED FLOW STOPPED IN FW SYS DH WATER

C A92 03102 3R 040790 9 PT C11 U 1 ND BOTH TR AINS OF _EFW PUMP _5 C AVIT ATED AFTER LOSS OF F F3RCED FLOW STOPPED IN FW 575 OH WATER_

PAGE 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - _ _ -- -



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

.-_

ALL COMMON CAUSE FAULTS

&

5
P C I C
L C M A TF VL

V 4 0 0UY A N I&
kYN Yk8 D M E MODE DESCR IPit0N CAUSE DESCRIPTION

__ _.

C CCI 026235 050779 R P9 003 U 1 NO 811 L PSI PUMP WAS STOPPED WHILE IN_RHR MODE SPURIOUS RECIRC ACT SIG SY PERSONNEL T EST

C CC2 022604* 092478 P PM 013 0 2 NT 83fH LP51,PUM*5 IRIPP50 87 RAS SIGNAL LEf FL INDIC ATOR FOUND TO SE DUT OF CAL.
C CC2 022646* 101778 R PM C06 U 2 ND SOTH 21 AND 22 LP51 PUMPS LOST $UCTION 4tt LEAMED FROM PuttFICATION SYS TO SDC
C FC1 025844 042079 F PM 801 U 1 TD CONT AINMENT,$ PRAY PUMP F AILED TO S TAR T ISI-38 9 SUPPLY OREAMER SOUND DUE TO PERSONNEL ER.

C MI2 025576 031479 P PM C11 0 1 ND LPSI PUMP LOST $UCTION DURING 5tD COOLING PU1P BECAME AIR 800ND
C MI2 031945 070380 H PM D06 C 1 iO 'A' HPCI PUMP $EIZED PR3CEDURE DID NOT REQUIRE MIN FLOW VLV OP
C MY1 002322 120272 H PM 802 U 1 iD HP51 P-555 $UPPLIED BY "A" DG DID NOT START GR10NDING OLOCK NOT REMOVED FROM CMT 88R
C MY1 027208 091879 F PM C03 U 1 TD 'B' TRAIN CONT 5tNMENT SPRAY PUMP DIS PRESS DROPPED SUCTION VALVE WAS CLOSED

~

~~~

C PA1 013009 070975 L PM C01 U 1 iD LPSI PUMP 678 NO FL0ve NO PRi35UEE TW1 VALVES NOT IN CORRECT POSITION
"

C SL1 017933* 041577 M PM D13 L 4 ND LOSS OF SEAL CLNG WTR TO RCP3 - RCP5 WERE SECURED
I C SL1 017935* 051677 K PM D13 N 4 NO LOST Att FOUR RE ACTOR COOL ANT PUMP 5~~

CD1T AIMMENT INST AIR SYSTEM FAILED
~

LOSS OF OFF-51TE POWER

W 9 VI 018 241* 071977 M PM 004 N 3 iD LOAD REJECT. TEST FROM 50% PWk3PMP5 iPIPPD U1DRFRG TUR8tNE CONTROL DESGN CONCEPT 5
W BV1 022396* 090478 R PM C11 V 2 ND A AND 8 RHR PUMPS WERE RUNNING WITH NO DISCH FLOW PU1P5 BECAME AIR SOUND WITH RC5 DR AINE D
W BV1 026841 091679 G PM 002 C 1 TD IC CHARGING PUMP OEC AME INOPERABLE FATLEO BE ARING DUE TO A COOLING VLV SHLT
W 9VI 024984* 081979 R PM 001 N 3 MD ALL THREE RCP5 TRIPPED ON UNDERFREQUENCY 0*ER ATOR ERROR

W 9V1 0308796 040800 R PM C06 V 2 ND RHR PUMPS SECAME AIR 80UND WHILE INCREASING FLOW PR1CEDURE REVISED TO VENT PUMPS
~

W BV1 030880* 041180 R PM CII V 2 ND '48 AND 'B' RHR PUMP 5 COULD MOT DEVELOP FLOW PU1P5 BECAME AIR 80UND

W 8V1 032789 091780 C PM D02 U 1 TD IC HIGH HE AD CHARGING PUMP SEARING TEMP INCREASED C4ECK V ALVES INST AL BACKW ARD5 IN COOL H2O
W DC2 032629 090480 L PM C06 U t TD EAST RHR PUMP WA5 FOUND UN5 TABLE ALL AIR WA5 NOT REMOVED FROM SERVICE

W HN1 015097 061776 R PM D06 U 1 MD R/X SHU_TDOWN k_ REFUELING LOST PWR _ T0_RHR PMP--21TN OVERLOADED 480V OUS PROCE DURES DEFICIE >T
W HN! 015218' 070576 8 PT C11 U 2 N T AUI F EE D PMPS WOULD _ NOT _ DE VELOP PROPER DISCH PRESS BOTH PUMPS VAPOR BOUND - FAULTY CHK VLV
W IP2 010282 051074 H PM 809 U 2 NT 823 & 821,HPSI PUMP _5 TARTED ONLY DEVELOP 7038 Pts 81RIC ACID LE AMAGE C AUSD SUCTIDM SLOCK 44E
W IP2 015920* 080576 H PM C03 M 3 T0 ALL 3 5AFETY INJ PUMPS RUM APPI 10 MIN W/0 SUCTTON CM1 PUMP $UCTION VLV (846) NOT OPEN

CONTMT SP.RA.Y..P.MP.$UPPLY 8RE5kE55 TAGGED Q*E1W JF1 022631* 091778 F PM 001 U 2 NO 80TH
.. . . ____-

R3TH TR AINS REQUIRED BY TECH SPECS,

W JF1 027639 110379 R PT 003 U 1 TD AUX FEED PUMP TRIPPED ON OVERSPEED MANUAL $ PEED ADJUST LEFT MI$ ADJUSTED
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.A.LL..C.O.MMON C AUS E F AUL T S. .- - _=

A

5
P Y C IC
L C M A TF L

V A 0 0 Y AN A
E N CONTROL EVENT M D P IU S
N T NU18ER DATE np E ELM Y$ MODE DESCRIPTION _CAUSE DESCRIPTION

W JF1 030322* 021480 8 PM 804 U 2 TD ALS AUX _ FEED _ PUMP 5 F AILED TO AUTO ST ART 11 ADEQU ATE DESIGN CHANGE CONTROL
i

W KE! 010646* 080174 8 PM 803 U 2 TD TWO AFP'S DID NOT ST ART UNTIL THIRD ATTEMPT 013 NOT ALLOW Ott PRESS TO SUILDUP
} W KE1 010644 081974 J PM 802 U 1 NO COMP COOL PMP 14 DID NOT START PM OH 8716174 CMT SKR NOT R ACKED IN FULLY

W NA1 025716 040879 G PM U01 U 1 ND 1AL18 005..FOR MAINTe..I.C. FEEDER B.R.R _R .NOT RACKE9 11 IM*R OPE R T AGOUT PROCEDURE
_-- ___. = ._

W PR1 028041 122478 8 P T 013 0 1 TD NO. 11 AUX FO PUM_P TRIPPED OFF-LINE AT E ND GP TEST STEAR SUPPLY VALWE TRIPPED ON OVERLOAD
W PR2 021038 041778 L PM U01 U 1 ND OPERATOR PLACED 822 RHR PUMP 005 - AUX OPER 3PE1ED CRT BRER FOR S 21 RHR PUMP - PERSONNEL ER,

I
~

W RG1 000629' 121473 8 PM C110 2 TD AUXtLIARY FEED PUMP 5 A E 8 LOST SUCTION ATR IN SUCTION HEADER

W 202 000184* 070973 H PM 802 U 2 UD SAFTY INJECTIONPMP5"B"5"C"TRIPPDh1MANUALSTAR 145fANTNS TRIP SETTINGS WERE SET AT Mik.
~ ~

! W #02 018138* 060777 G PM C11 V 2 ND 8 L C CHGNG PUMPS. RUNNING. .P.5.ZR..LV.L.STILL F ALLING PU1P AIR BOUND - TYPE TX-150n,
.__ . . .

C3 W R02 013345 062277 G PM C11 V 1 ND "C" CHGNG PMP WOULD NOT CONTROL P52R LEVEL PU1P WAS AIR SOUND - TTPE Tu-15G
C3 == =

FAILURE TO RECOG T5 LIMIT FOR GT 200 F OPW R02 0197934 112377 H PM UO! N 3 ND BRE AKERS FOR ALL 3 54FEff INJ PMP5 FOUND RA(D OUT

W R02 0197938 112377 F PM U01 N 2 ND SRE AKER$ FOR _80TH CONT SPR AY PMP5 FOUND R AKD QUT FAILURE TO RECOG T5 LIMIT FOR GT 200 F OP
_

W R02 022614* 100378 F PM C06 U 2 TD 80TM OF THE CONTAINMENT SPRAY PUMP 5 FOUND Aft 00010 PU1P5 NOT VENTED AFTER 575Tf M RE ALIGNE D

W SA1 016939 010877 8 PT 801 U 1 ND #13 AUXILIARY _FEEDWATER PUMP F AILED TO START PERSONNEL ERROR - TUR8 WAS MANUALLY TR IPD

W 541 0177004 050677 H PM 001 U 2 RD 80TH $1 PUMP 5 AND 1 CENTRIFUGAL CHG PMP TAGGED 1GT PERSONNEL ERROR - NOT FOLLOWING PROCEDURE

W 541 0177008 050677 G PM U01 0 % RD SOTH $1, PUMPS, AND 1 CENTRIFUGAL CHG PMP TAGGED 3UT PERSONNEL ERROR - NOT FOLLOWING PROCEDLREj

! W 541 028119A 042479 R PM 006 V 1 ND OPERATING RHR_ - - _ _ _ _ -,U.M.P.T R I P P.E D.O.F.F..O.F..L.I .NE IN ADE00 ATE WORKING PROCEDURESP
..

| W SA1 0291199 050879 P PM D06 V 1 NO OPERAftNG_RHR PUMP TRIPPED OFF_OF,LI,NE 11ADE00 ATE WORKING PROCEDURES

LOW LEVEL LIMIT WAS TOO LOW FOR RX WA LEi W 5 41 029119C 063080 R PM C04 U 1 ND RHR PUMP LOST SUCTION
_ _,,,

, W SU2 003519 111373 H PM 802 U 1 UD SAFETY INJ/CHG PUMP 2-CH-P-18 DID NOT ST ART-M ANJAL FUSES WERE NOT INSTALLED IN CONT CIRCUITS
W TR1 0141454 011676 8 PD 801 0 1 ND AUX FEED PUMP 5 F AILED TO ST ART AUTOM ATIC ALLY MI5 LOGGING OF LIFTED LEAD IN AUTO-STA CKT

W Tel 0141458 011676 8 PT 801 U 1 ND AUX FEED PUMPS,F AILED TO ST ART _4UTOM ATIC ALLY MI5 LOGGING OF LIFTED LE AD IN AUTO-5TA CKT

W TR1 018991* 087177 K PM 001 N 4 NO POWER TO RCPS INADVERTENTLY DEENERGIZED GE1 OUTPUT SRKR WAS TRIPPED PRFMATUREL T

W TU3 010136 050374 H PM C11 U 1 ND SAFT TNJ PMP STOPPD WHEN LOW RUM CURRNT/ PRESS SEEN AIR LEAKAGE INTO PUMP CASING
W TU3 0101354 050874 8 PT 806 C 2 T0 DURNG ST ART TE ST A G B AUt FEED F AILD TO ST ART P A KING TOO TIGHT DEFECTVE PRDCEDURES

PA5E 3

_ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ -
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ALL COMMON CAUSE FAutis

l5

( kiF (bM
"

V A 0Uf A N A
E N CD1 TROL EVENT l. N 0$P IU 5

.N ..I. N U.M B E__R. _D.A T.E _ .M.P. E E _E .L..M .Y .5 MODE DESC.RIPTION - CAUSE DESCRIPTION
.. . _. ...... _ -- _ - __

4 W 104 0Q3095* 061873 8 PT 802 0 3 ND AUiG START OF AUX FD PMPS DID NOT OCCUR ON SCRAM FUSES F OR AUTO-S T AR T LOGIC CKT NOT LN51LD

W 211 010081 042774 F PM 806 U 1 UD 18 CONTAINMENT SPRAY PUMP DID NOT START 8t(# R ACKED IN TO WRONG POSITION
W 211 010718 071174 8 PT 802 U 1 UD AUX FD PUMP 14 F AILED TO ST ART FROM CONT RM AUt FD L.D. PUMP PWR SUPPLY SKR WAS OPEN
W 212 0008938 02I174 8 PM D11 8 1 UD AUX FD PUMP 28 HAD PREVIDUSLY F AILED AP8ARENTLY DAMAGED FROM AIR SINDING

W 212 000814 021574 9 PT 811 V 1 iD 2A AUX FEED PUMP STARTEDe8UT TRIPPED ON OVERSPEED AIR WAS ASPIR ATED INTO THE PUMP

W 2t2 0038934 021574 8 PM C11 V 1 ND 2C AUE FD_ PUMP ST ARIED_- DISCN PRESS DID NOT RISE AIR SINDING OF PUMP IMPELLER
W 212 016051* 091976 K PM D01 0 2 ND TWO RCP5 WERE IN ADVERTENTLY TRIPPED OFF-LINE PE450NNEL MADE SWITCHING ERROR

G BF1 0005184 111073 H PT U13 N 1 NU HPCI IMOPE R AOLE UNTIL M ANU ALLY RESET TRIP LOGIC IMPROP DESIGNED FOR LOSP

G 8F1 00051R9 111073 0 PT U13 N 1 NU RC IC IN_OPERAOLE UNTIL MANUALLY RESET TRIP LOGIC IMPROP DESIGNED FOR LOSPno __ .

--

C3 G 8F1 010171* 051374 R PM D02 U 2 iD RHR PMPS TRIPPD DUE TO ISOL ATION VALVES CLOSING F AJL TY REL AYS FOR FCV74-4 7 AND FCV74-7 7

G RF1 010377* 061874 D PM 813 U 2 T0 18 G IC,COR,$PRA DIDNi START,DURIN SURVLLNC TESTIN SENT CONIACT ARM 04 REL AY IMANUAL STAR H
j G RF1 027159* C92679 K PM 003 V 2 ND A AND 8 RECIRCULATION PUMPS TRIPPED TR308LE5H00i!NG WRONG TERMINAL STOP

G 8F1 027682* 112679 K PM 003 V 2 N0 83fH RECIRC MG SEis SHUTDOWN DURING NORMAL OP. PERSONNEL TE5flNG WRONG REL AYS

G BF2 010491 OR1174 H PT 802 U 1 Ti HPCI ISOLATION OCCURED DURING MANUAL ,HPCI START Er45T RUPTURE DISK FLD-50L VLV WIRED WRNG
G BF2 021782 067778 H PT D03 C 1 iD DAMAGE SUS $iAINED TO HPCI PUNP AND REDUC TION GE ARS VAL VE IN LU8E DIL LINE WAS NOT OPENED
G BR2 013343 041475 H PT 802 U 1 iD HPCI TUR8INE STOP VALVE V8 F AILED TO OPEN FULLY PERSONNEL ERROR-NEEDLE VLV5 IMPRPR ADJST

G 9R2 014147* 052776 K PM 001 N 2 TD RECIRC PUPP5 TRIPPD ON LOW L.D. PRE 55 OPER ATOR DID NOT FOLLOW EMERGNCY PROCE CRE
~

_

G RR2 016260 110276 0 Pi 802 U 1 ND RC IC TU.R 8.I.N.E..T R I. PPD ON .H.I.E XHAUST PR E SS EtNAUST STOP-CHECK VLV NOT OPEMED
. -- -_ _ _ _ . - ..

G SR2 018134 050777 0 PT 801 U 1 ND RCIC TU.R.8 OVERSPED .A.F.it M ANUAL S T.A.R.T FOLLW1 SCR A1 0*E R A TO R DIDN'T CHECK MAN. SPEED SETTIkG.

- .

G ORF 018676 062277 L PM 801 0 1 iO RHR 2A CHARGN MOTOR SWITCH _ .. ._ PFR$0NEL LEFT SWITCH IN OFF P05Iit0NIN OFF POSITION
_

G SP2 0256394 040479 R PM 813 U 2 iT RHR PUMP 5 28 AND 2D WOULD NOT ST AR T _F_RO9 RTSS P33R CONNECTIONS ON FUSE 5 & FUSE 80t

G BR2 0324544 090780 0 PT 001 U 1 iD RCIC TURBINE TRIPPED ON HIGH EXHUST PRESSURE 11:QRRECT VALVE LINE-UP

G BP2 0324544 090780 H PT UOL U 1 i0 HPCI STOP-CHECK ALSO FOUND SHUT PERSONNEL DIDNT VERIFf POSIIN AFTER M A INI

G 041 010219 060474 0 PT 806 U 1 iD RCIC F AIL E,0,iO_ S T AR T AUTOM ATIC ALL f___ G3V CONT CKT SET HIGHER THAN OVRSPD TR IP
_ _

G 041 016588 122076 H PT 806 U 1 TD HPCF TUR8INE TRIPPED ON FA$f ST ART _WITH HI FLO IN1 HI FLOW PDIS SE! POINTS WERE I NC OR R E C T

PAGE
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L C MATF U L'

W A 0 0 Y &N A
i N CONTROL EVENT I: M 0 P 10 5,

N T NUM8ER DATE MP E ELMY 5 MODE DESCRIPTION CAUSE DESCRIPi!ON1

t .

G 041 019127 092177 H PT C06 U 1 iS HPCI WDULD MOT DEVELOP SUFFCNT RPM ERCE55tVE OPENING OF L.O. THROTLE VALVE 54

l

] G OR3 018549 080477 K PM C03 U 1 T0 "A" RECIRC PUMP DID NOT RUMBACK OURIN FEED 175 TST OP!R ATOR TURND OFF CONT.f WR TO "A" REC IRC

G EN1 014789 042276 0 PT CO2 U 1 TD RCIC TURSINE SPEED WOULD NOT INCREASE PERSONNEL CUT C ABLE TO PUMP IDUR DUTAGEl4

~ ' ~

HP CI PUMP F A IL E.D..T.O..DU.IC R 5 T AR.T...... Witt ON CONTROL CIRCUIT NOT RECONNECTE CG EN2 022753 110678 H PT 802 U 1 TD
- - . . ===

'
4

G FP1 014489 032176 0 PT 803 U 1 TO BOTH EXHAUST RUPTURE 015K5 RUPTURD DURIN FLOW TEST M410AL EXHAUST VALVE FULLf CLOSED,

G M01 002172 073172 H PT 809 U 1 TU HPCI TUR8tNE TRIPPD ON OVERSPEED FOLLOWING MATNT. PL ASTIC FR AGMENTS FOUND IN OIL INLET PCRT

G M01 002168 101172 U PM C06 0 1 iD ST8Y LI.O.C..B.N.T.PU.M.P.OIONT.D.E.VE.L.O.P..R.E.G.O ME AD IMPROPER WENTINGIFILL DF SUCTION LINE
! .. - . .

i {j G NM1 017431 040477 R PM 006 U 1 NU WHILE LOWRNG_R tR,H20, LEVEL FOR MAINTMCE ON VE5SEL $4WTDWN COOLNG PMP TRPPD DUE TO LOW $UCT,

P0 G Oct 002305* 080172 U *M 813 0 2 UD BRRR FOR 1 ST8f LIO CONT PUMP RACKED 00T-0T4ER PNP W3JLD NOT START - AUX CONT PREVENTED CPE1

! G OC1011R30* 121275 K PM 003 0 3 TO DEENERG.12.S.V DC OIST CTR - L..O.S.5 O.F.3.RECIRC PUNPS PERSONNEL 010 NOT FOLLOW PROCEDURESs __.

i G OC1 0258258 050279 H PM 813 0 2 ND BEC FEED PUMP 5 DIO NOT.0PERATE AFTER SCRAM 905 DE-ENE RGIIED
' G OC1 027695 110379 D PM 803 0 1 TD COPE SPRaf B0OSTER PUMP DID NOT ST ART, LOOSE FUSE PERSONNEL MANIPUL ATING FUSE FOR TEST
.

! G PS2 020S25 020778 H PT 802 U 1 TD TURBINE TRIPPD ON OVERSPEEDs AUTO ST ART TESTING MitC ALIBRATION OF TUR8tME SPEED CONTROL
I G PS2 021081 0429T8 L PM U01 U 2 NO UNIT 2 age,eD*RHR BLOCKED FOR 2 HR$. OP E R T R REMVD UNIT 2 INSTED OF UNIT 3 P PPS

G pit 002247 100772 J PM D13 U 1 U0 POWER CIR GVERCURRENT TRIP - LOSS OF'CCW PU1' LOADED PC SIMULT AME005LY VS SEQUENTI AL LY

G QC1 010516 072074 H PT C01 U 1 TD HPCI SP.E.ED CHANGR M.O.T.OR IMO.*.ER C.ON.T POWR FUSES SL SYS.IMPROPRLY TAKEN OUT OF SERVICE EARLERt _

. . .. .RHR LOOP. DIE SL C R44 SER WTR PMP NAD AIR LINE CONN TO C ASE'

G Oct 016904 120276 L PM 802 U 1 00 AIR LOCKD_SUCT HEADR____ .C OMMON TO,14

.Ase 5
i

I

I

i

!

i
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