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NOTICE

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability of re-
sponsibility for any third party's use, or tne results of such usa, of any information, apparatus,
product or process disclosed in this report, or represents it at its use by such third party would
not infringe privately owned rights.

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2 The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission.
Washington, DC 20555

3. The National Technical Information Service. Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu.
ment Room include N RC correspondence and ir.ternal N RC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports, vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Safes
Program: formal NRC staff and contr?ctor reports. NRC sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

'
! Documents available from the National Technical information Service include NUREG series
! reports and technical reports prepared by other federal agencies and reports prepared by the Atomic

Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from pubbc and SDecial technical libraries include all open literature items,
such as books, tournal and periodical articles. and transactions. Federal Reg, ster notices federal andi

state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations and non-NRC conference
proceedings are available for purchase trom the organization sponsoring the publication Cited.

Single copies of NRC draft reports are available free upon written request to the Division of Tech-
nical Information and Document Control, U S. Nuclear Regulatory Commission Washington, DC
20555

i

| Copres of industry co@s and standards used in a substantive manner in the N RC regulatory processi

f are maintained at the NRC L:brary, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
'

j there for reference use by the public Codes and standards are usually copyrighted and may be
Durchased from the originating organization or, if they are American National Standards, f rom the
American National Standards institute.1430 Broadway, New York. NY 10018.
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ABSTRACT

This report presents estimates of common cause fault rates and related
quantities, based on Licensee Event Reports for valves in nuclear reac-
tors. The Licensee Event Report data base is described. For estimating
rates, the binomial failure rate model is used, extended to allow for the
substantial observed plant-to-plant variability, and for shocks that by
their nature make all the valves in a system inoperable. Every quantity is
estimated by both a peint estimate and a 90% interval.
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SUMMARY

This report presents estimates of common cause failure rates, fault
rates, and related quantities, based on Licensee Event Reports of valves in
nuclear reactors.

The data consist of 600 reports describing valve faults from 1976
through 1980. Coding the data is discussed; an event is coded common cause

if faults were synchronized by an external shock to the system, causing
several valves to fail simultaneously. Single faults are also coded common
cause if the potential existed for other valves to fail simultaneously.
Imperfections in the data are also discussed; the most important ones are
reports with the number of failed valves not stated, inexact populations of
valves, and miscoding of the data due to subjectivity.

Different types of valves, such as air-operated valves, check valves,
and safety valves, are treated separately. Each type of valve has its own
major f ailure modes. Separate rates are estimated for each of these
modes. The binomial failure rate method is used to estimate the common
cause rates and related quantities of interest. Every estimated quantity
is estimateo by both a point estimate and by a 90% interval. Many of the
intervals are rather wide, reflecting the observed plant-to-plant
variability.

iii
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C0hh0h CAUSE FAULT RATES FOR VALVES: ESTIMATES

BASED Oh LICEhSEE EVENT REPORTS AT U.S. COMMERCIAL

NUCLEAR POWER PLANTS, 1976-1980

INTRODUCTION

Common cause f aults are defined, for this report, as f aults that are
synchronize 0 by some external shock to the system. The seriousness of hav-
ing several valves simultaneously inoperable due to a single cause makes it
essential to estimate the rate of valves becoming simultaneously inoper-
able. Therefore, this report presents estimates of common cause and indi-
viaual fault rctes and failure rates for valves 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 cetail: correctly classifying reporteo events as common
cause events or not, and deciding which groups of valves in a plant might
be susceptible to simultaneous failure Oue to a common cause shock.

The binomial f ailure rate method is used to estimate the common cause
rates and related quantities of interest. Every quantity of interest is

estimateo both by a point estimate and by a 90% interval. Many of the
intervals are rather wide, reflecting the substantial plant-to-plant
variability evident in the data.

A section of the report discusses how to use binomial failure rate

estimates in applications such as fault tree analyses. The basic methodol-
ogy is aescribed in the body of the report. Certain technical details not
covered in the references are given in Appendix A. The required plant
information, including exposure times and valve populations, is given in

.

Appendix 6. The estimates themselves are found in Appendix C. Appendix D

consists of a listing of one-line summaries of the reported common cause
events, ano a separate listing of all the data.

1
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THE DAT A

Event Reports

The raw data are 600 Licensee Event Reports (LERs), describing valve

f aults in U.S. nuclear power plants. The LERs, summarized by Miller
et al.,I describe events occurring between January 1, 1976, and
December 31, 1960. They include reports from 44 pressurized water reactors
(PWRs), i.e., those designed by Babcock and Wilcox, Combustion Engineering,
and Westinghouse, and 22 boiling water reactors (BWRs), i.e., those

designed by General Electric. Events that occurred before a plant's

initial criticality date are not considered.

The pertinent information from each LER is coded into a one-line sum-
.

These one-line summaries are grouped and listed with the respectivemary.

failure rates in Appendix C. To aid in checking for possible common cause
events, underscores are used to separate unrelated events. Lines not so
separated describe events that occurred at the same plant on the same
cate. Appendix C also contains some tabular summaries of the data, giving
the total numbers of various kinds of faults. In Appendix D, a list of

only common cause events precedes a list of all one-line summaries.

Definitions

The definitions given here follow Reference 1. A valve is defined as
the valve body and all its internal parts, the valve operator (motor, sole-
noid, handwheel, etc.), and any attached functional accessories, such as
limit and torque switches, that are needed to make the entire assembly
function. Although supply systems to the valve operator (such as electri-
cal, air, or hydraulic) are ccnsidered cutside the bounds of the component,
failures involving them are included. Such failures are considered command
faults to the valve assembly.

A failure is an event in which the valve itself needs repair in order

to perform as designed. A conmand f ault is an event in which the valve
does not fail, but it does not function as desired due to external inputs

2

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



- -

or lack of inputs. For example, suppose a valve is ccmmanded to operate,
but it f ails to f unction because it receives no power cue to a f ailure of
its electrical breaker. Then the valve has not failed; it woulc have cper-
ated satisfactorily if power were available. A second example is when
scmeone lines up a valve in the wrong position. The term fault is used to
incluoe both failures and ccmmand faults. Appendix C presents estimated
rates baseo t,oth on all f aults and on f ailures only. To avoid needless
repetition, hchever, the explanatory text is given just once. Because
there is no convenient verb corresponding to all kinds of faults, state-
ments are often expresseo in terms of failures. Unless the context clearly
rules it out, any statement about failures or faults should be understooo
tr apply to both.

Seven failure modes identified in the aata are cefined here. The
presence of a cemand is not implied by any of the failure moces; if a valve
was f ouno to be inoperable or improperly linec up, then the event is
counted as a fault, regardless of whether or not the valve was required at
the time. The letter following each mcde name is the code usec in the
one-line summaries. Failure to open (A) or failure to close (B) is
reportec when a valve fails to open fully or close fully when ccmmanded to
ao so. Failure to close includes safety / relief valves failine to reseat.
Internal leakage (C) results when there is measurable leakage past the
valve seat, even though the indications show that the valve is closed.
T his cefinition assumes that the valve is repairable by cleaning and rcsur-
facing the valve seat and disk. Reverse leakage (E) is a mode used to
oescribe internal leakage through a check valve. It is a separate and dis-

tinct mcoe, applying only to check valves, and is not considered part of
the internal leakage moce.

Some control valves such as pressure, level, or flow are not "open" or
"close" orienteo, but are oesigned to constantly change positions during
operation. Other valves are requirec to open or close within rigid time
constraints for systems to operate properly. Many LERs do not specifically
state how a valve fails, but state only, ". . . valve failed to operate
during testing." Thus, failure to operate as required (F) is used whenever
(a) a valve failed to meet specific requirements such as closing or opening

3
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tines, (b) a valve lost the ability to control system parameters, or
(c) the LER failed to provide sufficient information concerning the event. >

The plugged (failure to remain opeg (G) mode is used if any event
stopped or limited flow through a normally open valve. A valve is coded
plugged it, for example, a valve disk separated from the stem and fell into
the closed position, or if the air supply to an air-operated valve fails,
allowing the valve to drift closed.

Improper valve configuration (V) is a mode consisting entirely of
events causea by human factors resulting in valves not being in the posi-
tion required by applicable plant conditicns. They usually involve person-
nel f ailing to close a valve or closing the wrong valve during a valve
line-up procedure. All events in this mode are considered command faults, /-

*
not valve failures.

Populations

As reported in Reference 1, correct valve populations are difficult to
obtain. They are usually taken from plant drawings or from the text of
Preliminary or Final Safety Analysis Reports, so inaccuracies may be pres-
ent because the available copy of a drawing is poor, or because changes
v.ere made in a plant design and are not shown on the plan. For example, no
motor-operated valves are shown in the drawing for the residual heat
removal / low pressure coolant injection system at FitzPatrick; yet eight
LERs report f ailures of such valves. In such a case, the population is

*

countea as zero; the reported faults are shown in the one-line summaries of
the data, but they are not counted in the tabular summaries of the data,
and they are not used in estimates. If a drawing shows several systems as
a composite system, as is common for the PWR engineered safety features
systems, then Reference 1 gives only the composite population. Rates for '

camper valves, solenoid-operated valves and hydraulically operated valves
are not estimated because their populations are unknown. Tables B-1 and

B-2 of Appendix B present populations for the types of valves that were
considered: air-operated, motor-operated, manually operated, check,
safety, and relief valves.

4
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1

Exposure Times and Estimated Demands

Except for safety and relief valves, the hours used to estimate fault
rates are calendar hours. The starting date is the plant's initial criti-
cality cate or January 1, 1976, whichever came later. The ending date is
December 31, 1980, except for Three Mile Island Units 1 and 2, which were
both shut down following the accident of March 28, 1979. The number of
calencar hours is listed for each plant in Tables B-1 and B-2 of Appendix B.

For PWR safety valves and BWR relief valves, fault rates for failure
to open and failure to close are estimated using test and operational
demands. These valves are required to be tested at least once every
5 years. One test demand is used in the rate estimates for the safety and
relief valves in those plants that achieved initial criticality prior to
January 1, 1976 ano remained operational for the full 5-year period covered
by this report. No test demands are assumed for plants that achieved
initial criticality after January 1,1976.

Since only one test cemand is assumed for safety or relief valves,
operational demands are added to the test demand to estimate failure rates
for these valves. An operational demand is considered to be a plant pres-
sure transient sufficient to raise system pressure above the setpoint of
the safety or relief valve. Because it was beyond the scope of Reference 1
to obtain a 5-year pressure history for each plant, the number of opera-
tional demanas was estimated for each plant. Miller et al., pp. 14-15,
discuss the necessary assumptions and how estimates of the number of opera-
tional demands were obtained. Tables B-1 and B-2 of Appendix B also
contain these estimates.

Imperfections in the Data

An important deficiency in the data is the imperfect population
counts, as discussed in the section " Populations." Also, a detailed data
analysis is impossible because the populations are only given for large
systems.

5
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5econd, the LER reporting policies may vary from plant to plant. The
basic concept of the Leks was to implement a systematic way of icentifying
risk-significant events that have occurred at U.S. commercial nuclear power
plants. LLRs, theref ore, nctity the hRC of " reportable occurrences" at the
power plants, by Revision 4 of Regulatory Guide 1.16.2 Three possible
reasons for the reporting variaticns are: (a) the general woraing of the

reportable occurrence section of Regulatory Guide 1.16 could be misinter-
preteo, (b) the implementation cf the kegulatcry Guice may ciffer among
plants, ano (c) the importance assigned to the Regulatory Guide ty the man-
agement of the inoiviaual plants may also differ. Appendix A of Refer-
ence 1 contains a cetailed aiscussion of this LER concept and reporting

variability.

A final major imperf ection in the data is lack of precise detail in
the LERs. The reports are of ten so vaguely worced that the type of valve,
number of f ailec valves, f ailure mode, or f ailure cause is uncertain.
These four cases are considered separately here.

Type of Valve

As statec in Ref erence 1, many LERs do not specify the valve type, but
co make it clear that the valve is operated remotely. Since motor-operated

valves are the mcst common type, Miller et al., believe that most of the
failures of remotely operated valves are actually failures of motor-
operatec valves. In this report, LERs f or remotely operatea valves are

poolea with those for motor-operated valves, and estimates are given on the
basis of the poolea data. These estimates are upper bounos on what wculd
be founo for motor-operated valves if more complete information were
available. Conversely, the estiroates given fcr air-operatea valves may be
lower thin estimates based on per'ect classification of the aata, because
son.e of the rCmotely cperated vahes may really be air-operdted.

The imoortance of this pcoling is suggested by a scan of the one-line

summaries of the cata: there are 600 lines, with 313 coded motor-operated,

109 coceo remotely operated, and 22 coded air-cperated.

6
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Number of Failed Valves

Some LERs contain phrases such as "many containment valves," "several
isolation valves," or just the plural " valves." Therefore, in Reference 1
the f ollowing values were arbitrarily assigned as the number of f ailed
valves, based on key words used in the LERs:

Number
Key Word Code Assigned

Valves V 2
Some A 3
Various B 3
Lineup wrong L 2
Several S 3
Other Z >2

"Other" refers to phrases that did not contain any of the above key words,
phrases such as "all containment motor-operated valves" or "a series of
valves." Numbers were assignea according to the information in the

phrase. The codes are printed in the list of one-liners in Appendixes C
and D next to the assigned failure numbers when applicable.

This has a slight effect on the estimates of the rates of individual
(i.e., not common cause) f aults. Of the hundreds of LERs reporting indi-
viaual faults, tive do not state the exact number of failed valves. For
these five events, numbers are assigned as described above.

For common cause faults, no arbitrarily assigned numbers of valves are
useo in the estimates. A common cause event involving an unknown number of

valves contributes to the estimate of the rate of common cause events, but
it is not used to help estimate the average number of valves per event (for
details, see Appendix A). Of the 37 common cause events involving more
than one valve, the exact number of valves is uncertain in 12 of the events.

7
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Failure Mode

As mentioned in an earlier section, the mode failure to operate as

required is used to incluoe LERs that do not clearly identify the nature of
the failure. This is not a serious problem for this report, because only
generic fault rates are given here. For motor-operated, air-operated, and

| manually operated valves, the three modes failure to open, failure to
close, ano failure to operate as required are combined, and a single rate
is estimated f or such f ailures. For other types of valves, the failure
moce can always be inferred from the LER.

Failure Cause

The cause of failure is not always clear. Sometimes the cause was

unknown to the person who wrote the LER, and sometimes the cause is

obscured by a vaguely written narrative. This lack of clarity introduces
errors in the classification of events as common cause or not. The pos-
sible seriousness of such misclassification is discussed in the following

section.

8
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CLASSIFYING COMMON CAUSE EVENTS

To estimate common cause fault rates, it is necessary to determine
which events in the data set are common cause faults and which are not.
The critical question for each event is: "Was there some shock, external
to the valve or valves, that caused or could have caused simultaneous fail-
ures or faults?" Synchronization of the faults is essential, because the
importance of common cause faults stems from the seriousness of having
several valves failing simultaneously.

Because shocks affect a random number of valves, there may be a shock
causing exactly one valve to f ail. When the data are examined, it is usu-
ally possible to decide whether the single valve f ailed on its own or f rom
some shock that could potentially have caused other valves to fail. Cor-
rect identification of common cause shocks as the causes of these single
failures helps in estimating the shock rate. If such events were ignored,
then few common cause events would remain to be used, and the statistical

uncertainties in the estimates aould be much larger than necessary.

On February 20, 1976, for example, one discharge valve in the contain-
ment spray system at Kewaunee failed to open because the valve had been

manually torqued down too tightly. Ana at Oconee 1, on December 4,1978, a
valve in the containment spray system failed to operate when tested because
the breaker to the valve was not racked in properly. Both examples involve
command f aults imput ed to personnel action. They are coded common cause

faults, as personnel errors often are. For a personnel error affecting
only one valve to be coded ccmmon cause, it must be plausible that in simi-
lar circumstances, e.g., at another time or at another plant, the person
coula make the same mistake, affecting more than one valve at the same
time. In this report, 61 one-valve events are coded as common cause.

Faults causea by design errors are rarely coded as common cause

because there usually is no mechanism to synchronize the faults. Rather,
design errors normally Contribute to a high individual failure rate, often
leading to recurrent failures.

9
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As can be seen, the coding of common cause events involves some judg-

ment en the part of the cocer. An inaevertent experience with diesel gen-
erator data, described by Atwood and Steverson,3 sheds some light on the

importance of the coder's judgment. After all the estimates had been cal-
culated, Atwood and Steverson reexamined the diesel generator data, and

changed the ccamon cause coding of eight faults, each involving one diesel
generatcr. Two f ailures became conmon cause; five command f aults became
conacn cause conmand f aults; and one conmon cause command f ault became sim-

ply a conmand f ault. So there was a .et increase of six common cause
f aults, each invclving only one diesel generator. This was in a data base
of 369 LERs, with 25 events initially cocec as common cause. Of the esti-
mates that woulo te usec in a fault tree, one of them, r , changeo by2

almost 25%. This is about 5% of the length of the interval for r . The2

changes are smaller for the other quantities that would be used directly in
fault trees. This suggests that the coder's judgment has a noticeable but
not overricing effect.

It is conceivable that a person, through misunderstanding or f orget-

tulness, might intentionally take the same (wrong) action repeatedly, ren-
cering all the valves of a certain type in a certain system either
inoperable or incorrectly positioned. This would be an example of a lethal
shock, a shock that by its nature automatically causes all the valves of a
given type in a system to fail. ho such events occur in the data f or this
report. This may be partly because most of the valves are only grouped
very crucely, into major systems with large populations. However, even

though no such events are observed, the model allows for their occurrence.
This causes the estimated f ault rates to be conservative, as described in
the section " Estimating Rates Using an Extendeo Binomial Failure Rate

Mooel."

10
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EXAMINING THE DATA FOR STRUCTURE

Common Cause Systems

It is necessary to form groups of valves, or " common cause systems"
such that all the valves within a group are susceptible to simultaneous
f ailure cue to a common cause. For example, valves that are serviced
together and that perform similar functions and have similar mechanisms
coulo form a common cause system. A system must not be so small that a

single shock could affect valves in more than one group.

The valves of one type in a functional system of a plant form such a
group. For example, air-operated valves in the engineered safety features
(ESF) system all perform similar f unctions, and the procedures for main-
taining and servicing them are normally similar. Their functions, oper-
ating environment, and maintenance procedures are different from those of,
say, check valves in the auxiliary feedwater system.

Therefore, it is extremely unlikely that a single common cause shock
could affect valves of different types, or valves in different systems.

And, in fact, no such events occur in the LERs under consideration. On the

other hand, valves of the same type in the same plant-system may fail simul-
taneously because of a single shock. At Rancho Seco, for example, on
hovember 11, 1977, an operator misread the control indications of two high
pressure coolant injection (HPCI) motor-operated valves, and therefore mis-
positioned both valves. At Yankee Rowe on February 1, 1980, three remotely
operated HPCI valves were founa inoperable because the time delay relays
were simultaneously wired improperly when replacements were installed. At
Beaver Valley 1 on May 21, 1980, remotely operated valves in the residual
heat removal system failed to close because the process control signal was
deenergized. And on February 1,1980, remotely operated control valves in
the auxiliary feedwater system of Joseph M. Farley 1 failed to open because

contacts in a circuit breaker ogf the control circuit were misaligned.

11
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Therefore, each ccmmon cause system is defined for this report as all
the valves of a particular type in a particular functional system of a
plant. The populations of the common cause systems are given in Tables B-l
ana B-2 of Appendix B.

This grouping of valves into common cause systems is probably too

coarse. in particular, there may be few or no shocks that can simultane-
ously affect all the valves of one type in the entire ESF system. At the
very least, it woula be desirable to divide the ESF system into HPCI, LPCI
(lcw pressure coolant injection), and containment spray, since ncne of the
reported common cause events involves more than one of these three sys-

tems. Perhaps an even finer aecomposition would be useful. However, only
composite populations are available at many plants, so the ccmmon cause
systems used are the best that are now possible.

Variability in the Fault Rates

Whenever possible, it is desirable to pool similar data, to obtain the
most precise fault rate estimates possible. Examples are pooling the data

f rom plants of similar design, or f rom similar valves in different sys-
tems. Therefora, this report presents generic rates. The different types

of valves are treated separately because their mechanisms and functions dif-
f er greatly. For each type of valve, fault rates are estimated for failure

modes that are intenced to be those of greatest interest in applications.

Thus, air-operated, manually operated, and remote / motor-operated
valves have rates estimated for failure to open, close, or operate; failure

to remain open, or plugged; and improper valve configuration or lineup.
Rates are also estimatea for internal leakage in air-operated valves, but
not in remote / motor-operated or manually operated valves. Internal leakage

in the two latter types of valves is considered inconsequential as far as
risk to safety is concerned. For check valves, the modes failure to open
and f ailure to remain open, or plugged, are combined, as are f ailure to
close ana reverse leakage. Rates are estimated for three failure modes in

12
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safety valves and relief valves: failure to open, failure to close, and

internal leakage. Table I contains a list of the valve types and their
associated failure modes.

TABLE 1. TYPES OF VALVES AhD ASSOCIATED FAILURE MODES

Air-Operated Valves

Failure to open, close, or oper ce
Internal leakage
Failure to remain open (plugged)
Improper valve configuration

Check Valves

Failure to open or f ailure to remain open (plugged)
Failure to close or reverse leakage

Remote / Motor-0perated Valves

Failure to open, close, or operate
Failure to remain open (plugged)
Improper valve configuration

Manually Operated Valves

Failure to open, close, or operate
Failure to remain open (plugged)
Improper valve configuration

PhR Safety Valves

Failure to open

Failure to close
Internal leakage

BWR Relief Valves

Failure to open

Failure to close
Internal leakage

For any of these types of valves and failure moaes, the fault rates
show substantial plant-to-plant variability. There are also variations in
the rates among systems, but the plant-to-plant variability is dominant, as
aiscussea below.

13



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 modelea. The rate may be that of individual (i.e., not common

| cause) events or, if enough data are available, the rate of common cause
events. The cata sources are the different common cause systems at the dif-
f erent plants, corresponding to any one of the valve types and f ailure modes

listed in Table 1. To model the variation among the different plants and
systems, assume that the rate has a two-parameter gamma distribution. A
gamma oistribution is used because it is a convenient aistribution covering
the range (0,-). Some other distribution, such as lognormal, might work
equally well. On the basis of the observed faults, find the maximum likeli-
hood estimates of the two unknown parameters. This gives a gamma distri-
bution 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%.

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

14
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ESTIMATING RATES USIh6 AN EXTEhDED Blh0MIAL FAILURE RATE MCDEL

The Model

Let m be the number of valves of a particular type in a system at a
plant. The model cssumes that there are three possible kinds of fault:

1. Each valve can fail individually, and has a ccnstant fault
rate A.

2. A common cause shock can occur in the system, with constant
occurrence rate p. If a shock occurs, the valves in the
af fected system f ail independently of each other, each with
probability p, so the total number of failed valves is random.

4Vesely calls this the binomial failure rate (BFR) model,
because the number of failed valves, given that a shock occurs,
is a binomial (m, p) random variable. Estimators using this model

4are developed by Vesely and Atwood.5,6 These shocks are

called nonlethal shocks, to distinguish them f rom 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 valve
in the affected system to fail. Tne number of failed valves is
not random, but must equal m. No such events occur in the valve
LERs. However, the model includes them, for reasons oiscussed
below.

Some quantities of interest are listed below. The notations for p,
A, and p agree with Reference 5. The quantity A, is called A' in that

reference. The quantities are

A = fault rate for an individual valve,
not counting faults due to common
cause shocks

15
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rate of nonlethal shock occurrences=
u

probability that a specific valve is=p

inoperable, given that a nonlethal
shock occurs

A = p(1 - q*) rate of nonlethal shocks that cause=

at least one valve to be inoperable

(rate of visible nonlethal shocks);
here, q = 1 - p

rate of lethal shock occurrences=w

rate at which a specific valver) = A + up + w =

becomes inoperable, either as an
individual fault or due to a shock

k+w rate at which a specific set of=

k " "Pr

f or k > 2 k valves becomes inoperable simul-
_

taneously (due to a shock)

[up(1 - q*~I) + w]/r) = long-term fraction of valve faults8=

that occur in multiple faults;

called the beta f actor by Fleming.7

r , . . . are the relevant rates for fault treeThe quantities r), 2

analysis. For, if a cut set of a f ault tree involves k valves, k > 1,_

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

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

:p, etc., is discussed in the section " Application," and in Appendix A.
The expression given for 8 ignores the time for discovery and repair of
faults.

The basic binomial failure rate model, as defined in Reference 4, does

not include lethal shocks. Lethal shocks are included here in order to put

16
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a flocr uncerneath the estimates of r , below which they cannot sink.
,k

The basic BFR method would estimate r as up , for k > l. If p is
ksmall and k is large, then up can be microscopic. Using r = up +w

maintains r at a realistic level, because the Bayes estimate of w is
k

always positive (even when the observed number of lethal shocks is zero).
Theref ore, the postulated lethal shocks act as a surrogate fcr other
possible model inaccuracies.

Estimation

This section briefly describes the estimation procedure based on the
above model. the Bayesian methods developed by Atwood ,6 are useo, extended5

to allow *or 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 meaian is used for 8, because the computer code has not been program-
med to calculate the mean. It should be realized that when the distribu-
tion has a large variance, no single point--be it median, mean, or some
other point--aoequately iaentifies the location of the distribution. The

interval estimates given are bayes 90% intervals, with a 5% probability in
each tail.

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 for simple expressions such as p when the
data are obtained frcm plants with different numbers of valves. The Baye-
sian oistributions used are either estimated directly from the data, to
reflect the apparent variability in the parameters, or are calculated in
the usual way on the basis of diffuse prior distributions. Therefore, the
results obtained shoula not differ markedly from non-Bayesian results, if
the latter were obtainable.

First, a gamma distribution is fittee to the observed individual

faults of the valves. This was aescribed in the section " Variability in

17
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the Fault Rates," md cefines a distribution for the parameter A. Simi-

larly, if enough faults are observed, a gamma distribution is fitted to the
observed nonlethal common cause events, giving a distribution for the param-
eter A . Only motor-operated valves t, ave enough common cause faults to
allow plant-to-plant variability to be fitted for A .

Any ur ability in p, from plant to plant or shock to shock, is not*

estimctec, because a methoo for doing this has not been developed. There-
fore, standard Bayesian methods are used to get posterior distributions for
p and w, and f or A, when f ew or no common cause events occurred. For p, an

approximately noninformative prior distribution is used, as described in
Reference 6, pp. 16-17. For A, and w,'a noninformative prior distri-
bution is used, proportional to A, or w .

T h. ..ities p, A, A, and w are treated as fundamental. The
distributions of all the other quantities are obtained from the distribu-
tions of the tour fundamental quantities, using the equations relating the
parameters in the preceding section. Unfortunately, these equations involve
m, the number of v0lves in the system in question. Therefore, estimates of
u, 8, anc r , 1 1 k i m, are found separately for each value of m. Then,

k
ovekall estimates that oo not depend on m are given, as follows. As a
point estimate, the median of the point estimates is used (if the number of,

\ paint estimates is even, the larger of the two possible medians is used).
As a conservative interval, the smallest lower bound and the largest upper
bouno are usea. /

\

18
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Applic) tion

'
-

The uncertainty intervals f or the rates shoulo be used, :.at just~the
point estimates. Because of the great variability from one plant to '

{

another, many of the intervals are quite wide; therefore, uce of the point
estimate alone would be overly naive. In scme da'ses, the lower bound is >

'

many orders of magnitude less than the point estimate. This happens when,

most of the plants or systems 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 essen-
tially zero, and the point estimate should,be thought of as a crude way to
characterige,a wide distribution.

Now consider the effect of delayed discovery of f aults. Suppose that
T

a valve becomes inoperable during a time interval t, but that the fault is

not discovered until the valve is tested at the end of the time interval.
Faults in the other valve (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 inoividual faults that were not discovered promptly.

In Appendix A, the section "How to Obtain Probabilities from Rates,"
gives the general method for using the estimated rates to estimate proba-
bilities, for example, the probability that at least three out of four:

| valves become inoperable during a time period t. Using the general method,
_

| approximations can be found if t is not too large, such as

| P(1 specific valve inoperable) = r tj

( and

P(k specific valves inoperable) = ( At)k + r t
k

,

!
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.

f or k > 2. These approximations are accurate to at least one significant

| oigit if, in the first case, r t < 0.1, ana in the second case, if At < p/10j
anc r t < 0.1. If t is too large for these approximations, then the more

k
ger.eral methoGs of Appendix A should be used.

The formulas just given should look familiar to fault tree analysts.
in particular, it k = 2, r t is used in the way that Sr t is often useo by

2 j
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 valves. The ratio r /rj would be a beta factor for k compo-k
nents, and the value given in this report as the beta factor is a
ccmprcmise among these values.

! The beta factor is defined as the long-term fraction of valve faults
that occur in multiple faults. However, to estimate it, with uncertainty4

bounas, the computer program uses a formula for 8 that assumes immediate
discovery ana repair of faults. Therefore, the computed point estimates

I are low. The fact that medians are used rather than means may also make

i the point estimates low. For comparison, a simple direct estinate can be
obtainea by dividing the observec number of faults that occurred in mul- !

,

tiple faults by the observea total number of faults. For f ailures to open,
close, or operate in air-operated valves, the direct estimate is 2/18 =
0.111, which aiffers little f rom the computed estimate of 0.165. For fail-
ures to open in bWR relief valves, the direct estimate is 12/42 = 0.286.

|
This ciffers substantially from the computed estimate of 0.095, but is
still less than the computed upper bound of 0.493. In any case, this
report recommenas using r , r , etc., rather than 8.

2 3

Diagnostic Checks
:

A ciagnostic check on the BFR assumptions is considered. The statis-
tical details are given in Appendix A, but the idea of the check is as fol-
lows; if the BFR assumptions are correct, then the number of valves

I affected by any (future) nonlethal shock is a binomial (m, p) random vari-
able. Once p has been estimated, the observed numbers of affected valves ,

can be comparea with the numbers predicted by the BFR assumptions. It they |;

I 20
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differ greatly, then the BFR assumptions should be questioned. The compar-
isons are performed by luoking at the standardized residuals, defined as

(observed number - expected number)/ standard deviation.

There is one residual for the number of common cause events involving
exactly one valve, one residual for the common cause events involving
exactly two valves, etc. If the BFR assumptions are correct for the data
set, then all the residuals should be small.

The largest standardized residual obtained in this way occurs when
improper lineups of remote / motor-operated valves are analyzed. For this
analysis, events are considered only if the exact number of incorrect
valves is reported. Therc are 17 such events, occurring in systems with up
to 50 valves. The standardized residuals corresponding to one through ten4

inproperly lined up valves are, respectively, -0.85, 1.79, -1.12, -0.57,

| -0.29, -0.14, -0.07, -0.03, -0.01, and -0.01. The standardized residuals
corresponding to more than t'en valves are all equal to zero, to two decimal
places. The largest absolute value is approximately 1.8. This means that

'

i no observed count is more than 1.8 standard deviations from its estimated
expected value. The residuals are even smaller for other kinds of valves
or faults. Therefore, this investigation finds no strong evidence of
departure from the binomial distribution.

|

! In the above case, the pattern of residuals shows that there are more
' faults than expected involving two valves at a time, and fewer than

expected involving other numbers of valves. The discrepancies are not
! statistically significant, but the pattern might be altered if the exact

number of improper valves were re p rted in every case. In particular, it

! may be that events involving more than two valves are less likely to have
the number of valves reported; this would partially account fcr the pattern.

|
:

;
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THE ESTIMATES

The estimates for the 18 classes of valves and f ailure medes listed in
lable 1 are given in Appendix C.

Depending on the application, command faults may or may not be of
interest. Therefore, most of the estimated rates include both estimates
based on all faults and estimates based on failures only, with command

Ifaults excluded. However, when a valve failed due to an improper lineup,
the event was always coded as a command fault; the valve itself did not
fail. Thus, estimates based only on command faults are presented for rates
involving improper valve configuration.

Every estimate is given as a triple of numbers, showing the lower
limit, the point estimate, anc 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 shown). The upper and lower limits form a 90%
interval. Application of the estimates is discussed in the next section.

Appendix C also contains sunnaries 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.

i

9
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!

f

CONCLUSIONS

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

j failure rates, and related quantities. The estimates are based on Licensee
; Event Repurts for valves from January 1, 1976, through December 31, 1980.
I Because the LER data base may be incomplete, the estimates should be used

f with care. The rates presented are per calendar hour for all systems <

| except safety and relief valves, where estimated demands are used for fail-

ure to open ano failure to close. 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. Diagnos-
tic checks sht,ed no marked departure in the data from the assumptions of
the model.

d

i
!
l
!

.

f

i

|

|

|
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APPEhDIX A

TELHhlCAL DETAILS OF METHODOLOGY

Fittinc a Garrma Distribution to the Data

Suppose that A has a gamma (a, 5) distribution, and that, given A,

the nunber of f aults of a valve has a Poisson ( At) distribution. Then it
is not hard to show that the unconditional aistribution of the number of
f aults is negative binomial with pararreters a ar.d tt (see Johnson ano

hotzb- ). Therefore, thc maximum likelihood estimates of a and bt can be
found nunierically, based on the expcsure times and observed f ailures for
the valves.

To illustrate this, consicer the individual f ailures to open, close,
or operate, f or remote / motor-operatea valves, counting f ailures only.
There are 181 systems at the various plants, for example, the auxiliary

j feeawater system at Davis-Besse 1, the HPCI and LPCI systems at Crystal
| River 3 (ccmbined as a single system for lack of more detailed population

information), and the core spray system at Quad-Cities 2. When a gamma.

distribution is fitted to the 253 reported failures from these 181 plant-
i systems, the estimatea parameters are 0.811 and 3.233E-6, the estimated

mean of the aistribution is 2.623E-6, and the estimated 90% interval is
(7.500E-8,8.465E-6).

I

A check is routinely made for outliers, but no plant-system is so far
out in the tail of the fitted distribution that it should be called an out-
lier. The estimatea mean and 90% interval given above are used in
Appencix 0 as the mean and interval for A.

| This example is typical of all the portions of the data, except that

| the estimates are usually based on tar fewer reportea faults. If so few
! faults are reported that a gamma distribution cannot be estimated (that is,

the estimation program finos no evidence of variability in A), then a pos-
terior Bayes aistribution for A is used, obtained in the usual way from a

| noninformative prior aistribution and the reported data.

27
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An LER may neglect to report the exact number of failed valves. If
1

the LER reports individual faults, they are included in the data used for |

l
fitting a gamma oistribution to A, with the number cf valves assigned as '

described in the section " Number of Failed Valves" in the main body of this
report. On the other hand, if the LER aescribes a common cause event, then

it is included in the data used for fitting a gamma distribution for A,
(because a shock is known to have occurred), but it is not included in the
data usea for estimating P (because the number of affected valves is

unknown). It is not certain what effect this has on the estimates. If

reports are more likely not to specify the number of valves when this num-
ber is large, then the procedure followed will tend to uncerestimate P.
However, the procedure seems better than making up numbers whenever the

counts are unknown.

How to Obtain Probabilities from Rates

When using the mocel of this report, 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 be the number of lethal shocks. Con-

sider any event involving the failure or survival of ces tain valves in some
time period t. LetP(A|8)denotetheconditionalprobabilityofA,given
B. The following decompositions hold:

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

=0)=bP(event!N = 0, N3 = n) P(NS * ")*P(event N
LL

n=0 |

i

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

The mcdel assumes independent shocks with a constant shock rate.
Theref ore (Reference A-1, Ch. 4.1), the number of shocks in time t is a

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

P(h = 0) = e "
~

g

-wtP(h > 0) = 1 - e

P(N = n) = e " (ut)"/n!5

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 N = n. As a major

L 3
step toward evaluating this, let q = 1 - p, and note that for any specific
single valve

n -AtP(survival N = 0, N * ") * 9 g
L S

,

lhis expression is the probability that the valve survives all n shocks
n(q ), times the probability that it does not become' inoperable individ-

ually (e-At). Denote this expression by O . TofinoP(event |N = 0,,

n L
N = n), use Q and the fact that, given a shock, the valves behave

s n
inoependently.

| As an example, suppose that a system has four valves. What is the

probability that at least three of the four become inoperable during some

j time period t? Given that N = 0 and N = n, the conoitional proba-
L 3

bility that a specific valve survives is Q , so the concitional proba-i

n
! bility that at least three fail to survive is

:

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

= (4)(1 - O ) O +II-O) *II-O) (1 + 3 o )-|

3 n n n n n

; 29

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



. .. . -

,

Therefore, to obtain the desired probability, observe that

P(event |Ng > 0) = 1, and substitute into the equation for P(event) at
the beginning of this section. The answer is

,

; (1 - e " ) + e " [n II~O) (1 + 3 Q )e " (ut)"/n' .
~ ~

n n
,

Substitution of estimates for p, u, A, and w yields an estimate
af the cesirea 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, ano w is conservative, since it is unlikely that the four
'

parameters are all at their upper ends or all at their lower ends. In prin-

ciple, a Bayes 90% interval can be founo, based on the distributions of p,

This is how the intervals for 8, r), r , etc., are found inA, A, ano w.
2

this report. To perform this operation, however, requires numerical
integration.

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

When t is not large, simple approximations can be used. Each of the
approximations givea here is valid if At << 1, ut << 1, and et << l.
They follow from the Taylor series expansion for e-* and are

e" a1
~

1-e" = wt
~

e "t i1~

Q 4n

1-O a (1 - q") + q"At
n

.

f (1 - Q ) O P(h3 = n) a (p + qAt)I dq ut, for i > 0 and j > 0. .

n n
i n=1 )
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This leaas to simple approximations of many probabilities. For each of the
probabilities below, the first approximation is valid if At << 1, ut u 1,

ana wt u 1. 'The second approximation for one specific valve is valid if,
4

in adaition, u << A and w << A. The second approximation is valid for k
valves if the first approximation is valid and, in aaaition, qAt << p.

P(1 specific valve fails) * At + put + wt a rjt
* At

P(k specific valves fail) i (At)k + (q t + p)k t + wt

1 (At) + p ut + wt = (At)k + r for k 12k

P(at least k out of m valves fail)

m

(*)(ht)k+ (h(@t+p)I q*-I + wt1 t

(*)(At)k + t () p q'-I + wti1

i=k

f or k > 1.
1

-

Diagnostic Check Basea on Residuals
,

| If the binomial failure rate (BFR) assumptions hold, then the number
of valves affected by an observable shock has a binominal (m, p) distribu- '

tion, truncated because zero cannot be observed. Once p has been esti-

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

I goodness-of-fit tests, but residuals can be used, essentially as described
in Section 5 of Atwood.^~2:

c

I
Suppose n, nonlethal shocks hit the systems with m valves and causeI

at least one valve to become inoperable. Then oefine
1

d q *-d (1 - q*)j=(})p /z

31
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for 1 i j i m, with q = 1 - p. Let N) be the number of shocks that affect
exactly j valves. Conaitional on n , N has mean E = n, z) and variance3 3

V) = n, z) (1 - z ). how suppose that there are systems with various sizes
j

m , and corresponding values n,$, N)$, Ejj, and V)j. Then, conoitional onj

the values of n,4, N , = {N)j has mean E , = {E)j and variance V , =[Vjg.j 3 3

Here, the summations are over all 1, such that mj > j. Substitution of the
estimate of p gives $ , and 9 ,. Then, for each j, a standardized residual

3 3
can be constructea

(h . b .); j j

U3= 1/2 -

,

,

Unaer the BFR assumptions, the U. values have a mean and variance of
J

approximately 0 and 1. Any large value of U. indicates that the data do
J

not satisfy the BFR asst sptions.

Effect of Data Inaccuracies

j In the main body of this report, at the end of the Classifying Common
Cause Events 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

4

aencte a, parameter to be estimatea (A, A , w, p, p , 8, or an r ). Let x
k

denote some quantity in the data (n , n , n , or v, all defined below).
g L

Relative change means the change in the quantity, divided by the value of
the quantity. Then, the rate of relative change in the estimate of e per
relative change in x is

A

C(e,x)={-(. (A-1)
e4

Approximate formulas will now be derived.

1 32
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!

It.is convenient during the derivation to work with maximum likelihood.

estimators rather than Bayes means. The difference between these two esti-
mators.is not important here .because the purpose is only to roughly approx-

! imate the effect of data inaccuracies. Suppose data are combined from
systems with populations m and times t . Let n denoteg j gj, n,$, nLi, and sj
the observed numbers of individual faults, nonlethal shocks, lethal shocks,

' ano valves made inoperable by nonlethal shocks. Then, the maximum likeli-

| hooo estimates satisfy
'
.

"lia
i **
; mtjj

"+1^

A,=
t

'

i

4

"Lig,
t j

Es =pE (A-2)j ,

1

i 1-9

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

r

P b *i"+i'

{s',3
(1 - q")

i
! where m, generally not an integer, is the weighted average defined by

!
,Ei"+i

[ "+ i

where the sum is taken over all i such that mj > 1. The terms with
mj = 1 are not counte.1 because ti.dy contain no information about p.

| 33
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So now, if we cefine ng = In;$, n,= In j, ng = [nLi, and v =
lsj/{m$n j, and if m is as just defined, then the estimates satisfy

n g,

A"
mtg$

i

"+~

A+" t i
,

G=
t

L

,

pa v (1 - 6*) .

,

Finally, the coefficients C(e, x) defined by Equation (A-1), can be
approximated f or e = - A, A,, m, p, u, r , or 8, and for x = c , n , n , ur

k y L

v. Formulas are given in Table A-1, ana very rough approximate values are
given in Table A-2. For these approximations it is assumed that

r) A A.

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

information is needed about the effect on the estimate r) of increasing ng-

ana v by 10% and decreasing n, by 5%. The relative change is,

ar
I

C(r),n ) x (0.1) + C(r), n ) x (-0.05) + C(r),v) x (0.1)!
A .

g,

r)

Of course, the real difficulty is not in calculating derivatives, but
in deciding how much inaccuracy might realistically be in the data. Inaccu-

racy oue to misclassification of the reported events was addressed in the
section " Classifying Common Cause Events," in the main body of this report.
To assess the amount of missing data (unreported events or overlooked
reports) is beyond the scope of this report.

!
;
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TABLE A-1. FORMULAS FOR C(e, x) = *h
e

X

i e "I "+ "L _ _ v

A 1 0 0 0

A+ 0 1 0 0

w 0 0 1 0

P 0 0 0 1 - q*
1 - q* - m p q*~ I

u 0 1 0 1 - C(p,v)

b d " - Y
r1 r r rj j j r)

k k
"Pr,k>1 0 [1 + (k - 1) C(p,v)]k r

k k k

*~D + (m - 1)up q C(p,v)A_ D y_p_ w; g - C(r 'v)
I r D+w r D+w D+w lj j

Notes:

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

!

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

35



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

x

e "1 "+ "L v

A 1 0 0 0

A+ 0 1 0 0

w 0 0 1 0

p 0 0 0 >l

9 0 1 0 <0

rj el 20 *0 $0

rk , k > 1 0 <1 <1 Varies

s * -1 <1 <1 Varies

a. This table shows, for example: if ni increases by 10%, 3 will
aecrease by approximately 10%; if v increases by 5%, p will increase by
more than 5%. For unusual data, the assumptions underlying the approxi-
mations may not be true. For very small data sets, small relative changes
are impossible, so the table is irrelevant,

i

i
t

.
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APPEhDIX B

PLANT Ihf0RMATION AhD CODE DEFINITI0h5

i

!

!

>
;

l
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TABLE B-1. PWR PLANT DATA

aValve Population

bAuxiliary Feedwater
_

ESF

Calendar SafetyPlant Name Code Vend Hours AA Cbeck Notor Manual Air Check Potor Manual Safety Demands
C

Arkansas Nuclear One 1 ARI B 43800 7 5 10 - - 4,17, 8 2, 6,10 16,17, 6 ? 10Crystal River 3 CR3 8 34704 1 13 6 15 - 4,23 f.16 7,17 2 13Davis-Besse 1 DB1 B 28944 - 11 2 18 ,la ?,76 4.17 6. - 2 12Oconee 1 OEI B 43P00 3 9 a 14 , 1. - ,13, 7 2.17,29 5.39,17 2 19Oconee ? OE2 B 43800 3 9 9 la , 1. - ,14, 7 7.17,28 5,40,18 ? 9

Oconee 3 OE3 B 43800 3 9 0 14 , 1, 4 ,14, 7 2,12.23 5.41,15 2 11Rancho Seco RS1 B 43800 - I? ? 17 - 14,70 8,20 29,33 2 7Three Mile Island 1 TIl B 28368 3 11 4 10 - 8,19 10.17 7, 8 2 1Three Mile Island 2 112 8 8736 2 10 7 9 ,? 1?,19 77, 8 18.32 ? 1

Arkansas Nuclear One ? AR? C 18120 4 16 14 7 ,2 13,30 13,36 21,14 3 19Calvert Cliffs 1 CC1 C 43800 2 8 - 10 4 45 31 39 2 17Calvert Cliffs 2 CC2 C 35784 2 8 - 10 4 45 31 39 2 8a Fort Calhoun FCI C 43800 5 4 1 10 3? 45 5 45 2 8Millstone ? MIP C 43800 7 4 3 25 4 47 30 36 ? P3
-d

Maine Yenkee MY1 C 43800 3 8 - 15 ?? 49 35 72 3 13'

Palisades PA1 C 43800 4 6 - 8 2 21 15 31 3 20St. Lucie 1 SL1 C 41112 4 9 3 16 7, 1 10,30 4,30 16,27 3 14

Beaver Valley 1 BV1 W 40656 - 6 9 17 , 3. - 4,27,14 10,15,15 ,19, 2 3 49D. C. Cook 1 DCI W 43P00 5 12 10 32 ,25 10.34 10,43 13.46 3 170. C. Cook 2 DC2 W 24600 5 12 10 32 ,75 10,34 10,43 13,46 3 10Haddam Neck HN1 W 43P00 4 8 - 19 - 27 28 46 3 10Indian Point 2 IP2 W 43800 4 18 8 20 - 36 52 53 3 33

Indl=n Point 3 IP3 W 41472 4 23 8 24 4 45 58 52 3 25Joseph M. Farley 1 JF1 W 29712 8 71 11 47 ,,3 5.78, 5 10,27,70 16,20,16 3 29Kewaunee KE1 W 43800 - 11 4 9 - 13,19 8,29 14,77 2 17North Anna 1 NA1 W 73970 3 6 3 24 , 3. - 5,22,14 8.25.12 6,6,6 3 12North Anna 2 NA2 W 4872 3 6 3 74 ,3- 5,77.14 E,75,17 6,6,6 3 7

Prairie Island 1 FRI W 43800 4 11 3 9 2. - 5.?3 23,28 11.2? ? 12Prairie Island 2 PRP W 43800 4 11 3 9 2. - 5,73 23,28 11.22 2 12Point Beach 1 PT1 W 43800 3 16 11 21 2, 7 10,21 4,27 15,38 2 6Point Beach 2 PT2 W 43800 3 16 11 21 7. ? 10,21 4,27 15,38 2 5R. E. Ginna 1 RG1 W 43R00 7 I? 3 ?? - 71 44 47 2 4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE B-1. (continued)

a
Valve Population

b
Auxiliary Feedwater ESF

Calendar Safety
C

Plant Name Code Vend Hours AA Check Motor Manual Air Check Motor Manual Safety Demands

H. B. Robinson 2 R02 W 43800 3 10 8 20 8 25 29 57 3 21

28 4 6.32 7,32 16,41 3 17Salem 1 SA1 W 35496 14 17 -

Sequoyah 1 SE1 W 4320 10 21 3 25 10,R5 8,42 3.10 7,78 3 11

San Onofre 1 501 W 43800 7 12 3 27 - 18 23 12 2 9

16 6 20 ,3 7.25 10,39 9,27 3 14Surry 1 SUI W 43800 -

Surry 2 SU2 W 43800 - 16 6 20 ,3 7.25 10,39 9,27 3 14

Trojan TR1 W 43800 - 15 11 26 - 6.22 10.20 13,19 3 19

17 2 34 50 40 3 21Turkey Point 3 TU3 W 43800 6 7 -

Turkey Point 4 TV4 W 43800 6 7 - 17 2 34 50 40 3 26

Yankee Rowe YR1 W 43800 - 4 8 10 2 17 20 26 3 8

Zion 1 Z11 W 43800 8 7 17 8 .4 12,50 9,56 22,42 3 26

Zion 2 Z12 W 43800 8 7 17 8 .4 12,50 9,56 22,42 3 26

a. A dash indicates that no valves of the type under consideration are shown in the available drawings.

b. Due to composite drawings, separate populations are not always available for the Containment Spray, High-Pressure Coolant Injection (HPCI),
and Low-Pressure Coolant Injection (LPCI) systems. If three numbers are shown, they are the populations of the three systems, respectively.
If two numbers are shown, the first is the Conteinment Spray population, and the second is the population of the pooled HPCI and LPCI systems.
If only one number is shown, it is the total population of the three systems,

c. The populations are for safety valves that tap off the pressurirer.

_ _ _ _ _ _
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TABLE B-2. BWR PLANT DATA

Valve Population *

Core Spray HPCI LPCICalendar
''II'IPlant Name Code Vend Hours Air Check Motor Manual Air Check Motor Manual Air Check Motor Manual Relief Demaejsb

Browns Ferry 1 BFI G 43800 - 12 12 17 12 11 6 - 11 40 15 11 70 5
-

Browns Ferry 2 BF2 G 43800 - 12 12 17 - 12 11 6 11 40 15 11 63-Browns Ferry 3 BF3 G 32496 - 12 12 17 - 12 11 6 - 11 40 15 11 53Brunswick I BRI G 37032 - 10 10 12 - 10 13 4 4 18 49 25 9 49 [Brunswick 2 BR2 G 43800 - 10 - 10 12 - 10 13 4 4 18 49 25 9 72 i
Cooper Station COI G 43800 - 6 10 4 - - 10 - 1 7 6 37 - 8 22Dresden 2 DR2 6 43800 - 2 10 14 - 12 13 12 - 10 28 18 5 35Dresden 3 DR.3 G 43800 - 2 10 14 - 12 13 12 10 28 18 5 29-
Duane Arnold DA1 G 43800 2 2 10 4 - 3 7 2 8 16 50 28 6 29Edwin I. Hatch 1 ENI G 43800 2 12 10 12 1 11 13 4 10 21 45 24 9 74

Edwin 1. Hatch 2 EN2 G 21816 4 6 10 9 1 12 14 4 10 12 43- 30 11 20Fit Patrick FP1 G 43800 2 2 10 4 - 1 8 - 7 5 - 29 9 37
.

Millstone 1 MIT G 43800 2 10 8 4 9 35 2 - 24 28 3 24
- -

Monticello M01 G 43800 - 8 ~8 14 - 8 12 4 7 17 27 34 4 26Peach Bottce 2 F82 G 43800 - 18 14 18 3 11 12 10 2 21 32 30 11 26
3
w

Peach Bottom 3 P83 G 43800 18 14 18 3 11 12 10 2 21 32 30 - 11 35
-

Pilgram 1 P!1 G 43800 - - 8 2 - 1 7 1 5 8 32 27 3 40 '

Quad-Cities 1 0C1 G 43800 - 2 10 8 5 14 15 . 11 1 10 32 20 5 33Quad-Cities 2 QC2 G 43800 - 2 10 8 5 14 15 11 1 10 32 20 5 32Vermont Yankee VY1 G 43800 - 8 10 11 11 11 6 - 16 35 34 4 18
-

CCore Spray ESF

& Check Motor Manual Air Check Motor Manual Relief
Nine Mlle Point 1 NMI G 43800 1 13 12 8 4,8 10,2 4, 5 12,8 6Oyster Creek 0C1 G 43800 - 14 14 7 ,7 6.5 10.18 ,8 4

A dash indicates that no valves of the type under consideration are shown in the available drawings.a.

b. The populations are for relief valves that tap off the main steam header.

The first numter is the Ccotainment Spray population, and the second is the population of the pooled High-Pressure Coolant Irjection (HPCI) andc.
Low-Pressure Coolant Injection systems.
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TABLE B-3. CODES USED IN VALVE LER ONE-LINE DESCRIPTIONS
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APPENDIX C

ESTIMATED FAULT RATES

This appenaix presents estimated f ault rates for each type of valve

ano failure mode listea in Table 1 of the main text. One-line summaries
f or each group of valves accompany the associated rates. To facilitate
checking for possible common cause events, underscores are used to separate
unrelated lines. Lines not so separated describe events that occurred at
the same plant on the same date. This appendix also contains some tabular
summaries of the data, giving the total numbers of various kinds of faults.

Except for the common cause coding, the letter and number codes
printed in the one-line summaries here and in Appendix 0 all have the same
meanings as in Reference 1 from the main text. 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 j
Electric.

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

Control Number This is the unique six-digit identifier assigned to
the LER. If a single LER refers to more than one valve or more than
one date, the control number f or this line has another character

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

Failure Date The month, day, and year are given.

System This code ioentifies the system to which the valves belona,
such as containment spray, high pressure coolant injection, etc.

Component This tells whether the valves are air-operated,
remote / motor-operated, or manually operated, or check, safety, or
relief valves.

49
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Failure Mode and Cause These codes classify the kind of fault. For
example, the code f or f ailure mode might mean "does not open," whereas

~

the code f or cause might mean " personnel error--maintenance."

Type This code tells whether the event is a f ailure or a command
f ault, whether it is an individual f ault or caused by a common cause
shock, and whether it is recurrent or not. -

,

Failure Number This tells the number of valves that f ailed or, f or a
single valve, the number of times it failed as reported by this line.

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

hode Description and Cause Description These are very condensed

narratives f rom the LER.
!

,

+

-
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1

3
Air-Operated Valves

,

~

There are 2? LERs involving air-aperated valves. Eighteen of the .

' events are coded failure to open, failure to close, or failure to operate.
~

lhese are pooled into an estimated ate for f ailure to open, close, or
operate. Rates are also presented <for the modes internal leakage, f ailure

.

to remain open (plugged), and improper valve c'onfiguration. No common

cause events occurred in internal leakage or in f ailure to remain open, so
most quantities cannot be estimated. Those that are estimated remain the
same f or all f aults ano for f ailures only; thus, they are presented only
once. Rates are estimated for common cause command faults involving
imprcper valve configuration; any event involving improper valve lineup is
considered a common cause event and a command fault rather than a failure.
One event in this f ailure moae was observed. Rates for each failure mode
are presented first, followed by a summary table of faults in all modes and
a listing of one-line descriptions of the LERs. ',
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410 DDERATED VALVE 3 - FAllueE TO REM AIN OPEN (PLUGGEDI

ALL F AUL TS - 90TH F AILURF5 AND COMM AND F AULTS
<

i RATES ARE PER CAIFNDAP HOUR

TRIPLE OF NUM4ER$ SHOWS (lower BOUND, PulHT ESTIMATE, UPPER 800MOS

LOWFR AND UPPER RnUNDS FnRM 90 PERCENT INTERWAL
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Check Valves,

Fifty LERs involve faults of check valves. The majority of. events are
coded either f ailure to close or reverse leakage. In both modes, backflow,

results. If the backflow is extensive, the event is coded failed to close;j
' otherwise, it is coded reverse leakage. It is often difficult to cetermine
; from the LER how extensive the backflow was; for this reason, and because

the consequence is_the same, i.e., backflow results, the two modes are com-

bined to estimate one rate. Similarly, the modes failure to open and fail-
ure-to remain open are combined. The consequence of either mode is the

- .same: the valve is closed when it is required to be open and allowing flow.

Rates are not estimated in check valves for failure to operate or

improper valve configuration. Any LERs involving these modes, however, are
incluced.in the summary table of faults and in the listing of one-line

'
descriptions.
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C.H.E C.K.V AL VE S.. . .
,

A

k5
P C I

i

L C M A i F
V A 0 0 YA N

-t E N C ON TR OL EVENT N O PIU CAUSE DESCRIPi!ON' N i NUMBER DATE MP E ELM Y MODE DESCRIPTION
__

___

8 CR3 025631 032179 G CV V00 U 1 M MAKEUP PPP 3-C DISCHG STOP CHE VLV_MUV-2 IMPROPERL P05ti t UME O--C AUSE UNKNOWN
8 CR3 0318944 072880 H CV 800 1 1 CK VLV CFV-79 F AILE0 ALOWING 8&CEFLOW,INTO N2 SYS CAUSE NOT GIVEN FOR F AILE0 CHECK VALVE
8 081 0209898 031678 8 CV E00 2 i CHECK VLV5 AF39672_LE AKED INTERNALLY __ , C AUSE OF REVERSE LE AKAGE NOT GIVEN

8 081 032832 100880 H CV E25 1 T GROSS R AC.K..L.E.AK AG.E 015COVERE D THROUGH CF 30
O!5K n15 ENGAGE 0 FROM VALVE 800V

.

8 OE1 031621 061880 H CV E00 1 M B ACKLE AKAGE O!SCOVED T HR OUGH ' 88 HPI LINE CHECK VL NO C AUSE GIVEN

8 OE 3 016209 110176 H CW V01 U 2 M IMP. LINEUP VALS 3HP-152 * 3HP-153 CL OSE0 5.8.0PE N PERSOMMEL ERROR

8 DE3 031086 042380 L CV 800 1 N CHECK VLV F AILEO TO RESEAT AFTER TEST NO CAUSE GIVEN FOR VLV FAILURE IN ECCS 51

C CC2 022246* 090778 H CV E00 2V N 8218E228 St.T ANK OUTLE T CHECK VLWS LEAKING C AUSE OF REVERSE LEAKAGE NOT GIVEN

C FC1022972 110178 8 CV E05 C 1 R AUX FE E D CHE CK V ALVE FOUND_ INST ALLE0, WRONG CONSTRUCTION ERROR

C NI2 017620 040777 H CV E00 R 1 N IMI LEAK OF CV SETW INJECT IK 4 AND PRI COOL ANT C AUSE UNKNOWN

C Mit 018740 072177 H CV E00 R 1 N 5. I.HE ADE R CHECK _VLV. 2-51-648 LEAKING INTERNALLY NO CAUSE GIVEN

C MI2 018971 081677 H CV E00 R 1 N IMi L E A K .O.F.C W-- 4 AN.D..P.R I C OOL AN T CAUSE UNKNOWNSETW INJECT TK
,

. .

W 8VI 025486 030579 8 CV F12 1 N IC StG Sin SUP CHECK VLV IN0PERA8LE MUT AND W ASH 5M DN CHECK VLV WAS MISSING

@$ W SV1 028105 091079 L CV G10 1 1 14 LH5! PUMP REC 1RC CHK VLV HAD FLOW R ES TR IC TI ON FOREIGN M ATERIAL LOOGED IN CHECK VLV

W 8V1 032895 100180 H CV 812 a 1 1 51 PUMPICH-P-Fat DISCHR CHECK OIO NOT, RESEAT ANT!-ROTAi!ON OEVICES BINDING

W DC2 020978 031878 8 CV 800 1 M AUX FEED SYS CHECK VALVE FROM $/G,1 STUCK OPEN UNKNOWN IVALVE 2-FW138-15 ATWOOO E MORRIL L
_

W DC2 023038* 112178 F CV AOS C 2 N CHK.VLV5. CTS-127EEW TO THE LOWER C04T.5PR AV N0!?L- -E5 IN5f ALLES B ACKWARD5t# FABRIC ATION ERR.

INFEEDLINEHA0_REVERSELfAKAGE NO CAUSE GIVtN FOR REVERSE LEAKAGE' W H41 015218 070576 8 CW E00 1 M CHECK VALVE
W HM1 018777 080177 8 CV E00 1 i CHECK W ALVE ON AUE FEED PUMP LEAKING INTERNALT UNKNOWN

W TP2 021653 052378 H CV E12 1 i 4 IN SWING CV D.S.0F PUMP 22 LE AKING INTERNALV TWO HANGER ORACKET 80LTS MISSING

CYCLING OF PUMP 5 $E ATED CHECK V AL VEW KE1 031613 062480 L CV B00 1 N RHR SUCTION CHECK VLV FAILED TO CLOSE _
W NA2 032572 090580 G CV 809 1 i 2-51-70I80 ROM INJ RkCIRC LINE) LEAKED EXCESSIVELY CORROSION ALLOW SPRING TO OROP OFF PLUG

~

W RG1 018247 071377 H CV 100 1 N 51 PUNP 14 CHECK V ALWE REVERSE FLOW 10 RW5T UNKNOWN / VEL AN 3 (MCH 1500 PSIG CHECK VAL

W R02 014822 012876 H CV E00 1 N 8 ACCOMUL.A.T.O.R..CHEC K VAL VE 87 5E..L.E AK E D .THRU
RE ASON NOT S T ATE 0

. _. ._ -

W R02 019351 081777 8 CV E05 1 i OISCH CK VAL FOR AUt FEED PUMP,C Sin GEN FAILE0 CK VAI HAS BURR ON HINGE JOINTeOPEN POsti

,

a _ _ _ _ _ _ _ _ _
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!

C HE C K VALVE 5

^1

( 5 ki P C I
L C NATF

V A 0 0 Y AN
E N CONTROL EVENT E n O PIUN T NUMBER DATE NP E ELM Y N00E DESCRIPTION,_ _ CAUSE DESCRIPTION

W 541 033529 121480 M CV 800 1 i WALVE 115J139 WAS FOUND TO BE COCKED OPEN NO CAUSE GIVEN FOR LIF T CHECK VALVE FAIL
W SE1 033789 092780 H CV BOS 1 i CHECK WLV,63-435 STUCK IN OPEN POSITION INTERFE2ENCE SE TWN DISC WELO AND VLV 000T,

W SUI 015522* 070276 H CV E00 2 T TWO CHECK VLV Il-SI-120/1301 LEAnE0 IHRU UNKN1WN

C HECK VLV 5-FW-8 9 IDISCH AUE FPI FATLEO TO CLOSEC AUSE UNKNOWN

~

W SUt 030005 010P80 8 CV ROO 1 N

W SU2 019744 110877 H CV E00 1 M CHECK VALVE 2-51-127 LEAKING THRU UNKNOWN
! W 211015162* 062376 H CV E00 2V N LEAKAGE THAU CHECK V ALVE5t ACCUNUL ATOR OVERFILL UNKNOWN 10 ARLING 10 INCH TYPE 10-C402

G BF2 021094 032578 H CV 004
1 N CHECK VLV.2-73-603e IN HIGH-PRE 55.CI.5f Se FOUNO 0*EN OINEN. ERR. IN VLV. INTERFERENCE CLEARANCE

G BF2 032409 083080 L CV E00 R 1 i CHECK WLV BE TWEEN SED HE AT E XCHANGER5 LE AKING NO CAUSE STATED "WALVE REPAIRE0*
G OF2 032703 091180 H CV E10 1 T HPCI CV 2-73-609 FAILEO LOCAL LEAK R ATE TEST SUILOUP OF RESIDUAL MATERIAL CDCKED DISC

_

. G 8F3 016055 082476 H CV A00 1 T CHECK VALVE IN HPCI TURS.ExH.LINE WAS SIMOING C AUSE OF CHECK VLV BIMOING MOT ST ATED

.

G BR1 018128 052077 H CV F04 1 i NPCI STN.LINE EkN CHECK VLV E41-F049 DETER.FatLEO VLV 05CIL.CAUSE0 OSC HINGE FAILitNP.DE5GN
G SR2 023033 111178 L CV 004 1 N PHR CHECK VALVE E11-F031 WILL NOT FULLY SE AT DEstGN ERRORtVLV. DOE 5N'T WORK ON LOW OP.

ch G SR2 0324548 090780 H CV V01 0 1 i H PC I M A NU A L,5 T 0P,C HE CK,7 0U NO L OC KE D CL OS E 0 ped 50NNEL ERRDR VLV WAS REO OPEN
M3 G BR2 033238 111280 L CV E00 1 N

2 8 RHR PUNP OISC HRGE C_H_EC_K_.V.L.W F. AIL _E_0._TO R ESE A T--FULLTeR EVERSE LE AK AGE #NO DET AILS GIVEN,
_ ..

G OR2 014420 032976 H CV E25 1 i NPCI VAL VE 2-2301-45 LEAKING INTERNALY , CORROSIONe PITTING OF LOWER SEATING AREA
G OR3 016163 100776 L CV E10 1 T ISOLATION CHECK VALVE 3-1501-258 LEAKING INTERNALY DIRT AND SMALL SCRATCHES ON VALVE SEAT
G 0R 3 016454 110176 L CV E10 1 T

I S OL A T I ON_C H E C.K__V_A_L _V_E. 3-2 0 5 .2..7._L_E _A _K_I_N.G I N T E R N a t Y OTRT IN SEATING AREA L ON 015K PtWOT PIM___. -

G EN2 033508 120980 F CV E00 R 1 T VENT PURGE _0UTLET !$0 VLV 2T40-F318 LE AKED C AUSE UNKNOWN
G F P1 016176 101476 L CV E25 1 M CHECK VALVE 428 LE AKING INTERN ALY NORMAL WE AR OM VALVE SEAT
G FP1020570 030278 L CV 900 1 N A RHR PUNP CHECK VALVE STUCK OPEN CAUSE UNKNOWN
G FP1023358 122478 L CV 800 1 N RHR LOOP CHECK WALVE F AILED TO CLOSE NO REASON FOUNO FOR S TICKING. RE ASSEMBLE D,

G FP1026343 063079 L CV F25 1 i REVERSE ROT ATIDN OF RHR PUNP WAS NCTED OURING TEST DISCH CHECR VALVE DISC NOT ATTACHED
G nit 0207225 032078 U CV E00 4 T Ff E 0 WTR.CK. Il-F W-9 Ae 98,104,1081LE AK.E XCE 55 0F T.5 C AUSE OF LEAKAGE NOT GIVEN
G NIX 0304739 022040 0 CV E25 R 1 N CORE SPR AY CHECK VLV LE AKING THRU SEAT PROSLEN

G M01 022808 102078 H CV ,E 10 R 1 i HPCI-9 TUR8 EXT LINE, CHECK V ALVF,LE AKING INTERN ALY ACCUNUL ATED OIRT ON SEATING 5URF ACES
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C.HE C K V AL VE S.-

A

h5
P Y C 1

L M" C NATF
V A 0 0UYAN
E N CONTROL EVENT U N DsP IU
.M ..T. NUM8ER DATE MP EEELM Y MDDE DESCRIPTION C AUSE DESCRIPTION

- - - -

---

G N01 030 TOT 022380 H CV E25 R 1 i ANCHOR 16-INCH SWING CHECK VLV LE AKING THRUITEsil LOOSE SE AT RING
G P 82 022916 1021T8 H CV E12 1 N CHECK VALVE 2-23-131 LEAKING INTERNALTe GL AN0 SE AL INTERNALS OF CHECK VALVE WORN OUT

G P 8 3 014 033 010TT6 H CV E25 1 Y HPCI EIHAU$f LINE CHECK VLV 23-65-EICE SSIVE LE AR. POD # N Af tNG SETWEEN FLAPPER E SEATINE SUR

G Oct 014059 0105T6 H CV E13 1 i MPCI EIH AUST CHECK VLV. LE AKING INTERN ALLV OEFECT. GASKET BETWEEN VLV.5 EAT AND 800f

G QC2 020943 0305T8 L CV E10 1 T REVERSE FLOW THRU CHECK VALVE 2-220-6T A / TESTING DIRT ACCUMUL ATED IN V ALVE INTERNALS

G VY1 032650 090490 L CV E12 1 7 0 RHR-5W PUNP OI5 CHARGE CHECK 010 NOT $E AT OEGRADAft0M OF VLV INTERNALS

N
C)

!
l

|
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Remote / Motor-0perated Valves

Motor-operated and remotely operated valves are treated as one type of
valve. (The section in the main text " Imperfections in the Data" discusser

_this decision.) Of-the 600 LERs used in this analysis, 422 events are
reports of remote / motor-operated valve faults. The majority of these
events, 393 LERs, are coded as failures to open, f ailures to close, or

( failures to operate. These are pooled into an estimated rate for failure
to open, close, or operate. The remaining LERs are coded as failures to
remain open (plugged), or improper valve configuration. Rates are given
for all faults ano for failures only, in the modes failure to open, close,
or operate, and failure to remain open (plugged). Events involving
improper valve configuration, however, are always coded as common cause

events and as command faults, rather than failures. Therefore, quantities
for this f ailure mode are presented only for common cause command f aults.

The estimated rates, sunmary tables of f aults, and listings of one-line
descriptions are presented separately for the three f ailure modes.
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R E M O T E f MO.T OR OPE R AiED V ALVE S - F AILUDE TO OPEN. CLOSE, OR
- - - .P.E.R A.T .E

O
--_ =- - __ .

A

i5
P Y C 1

I }O Iv OU & N
E N CONTROL EVENT E M D P 1 U i

. ..I. NU90ER _ .M .P. .E .} .E .L ..M.T MODE DESCRIPit0N . - _ -
CAUSE DESCRIPTIONN DATE t

-- . . . . . - _

--

_

8 #51 030143 010980 H RM F 16 U 1 0 PubER TO MU TANK !$0 VLV 5FW-23508,WA5,N01 RESTORF *ERSONNEL ERROR
Sr v-2500 3, 8W51_ tSO 10 OHR SuC I6MI rA_ LED TO CLO. F AILED CLLTCH IN MOTOR OPEtaiDR8 R$1 030725 0322n0 t Mv 820 R 1 N

S Til 017343 030977 F MV B23 1 T M0 SPR AY PUMP SUC T_lH1 VALVE F AILED _ IO_ CLOSE tie ST GREASE IN SPRING PRFVENTED 10 ROUE SW 0*E R
S Til 025505 011279 H My A16 5 1 i HP! DH-V-50 DID NUT OPEN FROM MID POSITION MOTOR BRE AN DID NOT * ELE ASE

_

C AR2 023491 122078 R PW A16 i 1 N F LOW CONTROL,VLV 2CV-1025-1 F AILEO 10 OPER ATE LOOSE N0iOR POWER CONNE C TION

C AR2 0262454 051479 8 MW 816 T 1 N SUP VLV 2CV-1039-2 WOULD NOT RESPOND TO SIGNAL 8t0WN FUSE IN VLW COMih0L CIRCuliRY
C AR2 026248 060379 8 MW R26 R 1 N E MER FEED WIR CONT VLV 2CV-1036-1 WOULD NOT SHUT L I MI T SWITCH WAS OUT OF ADJU$tMENT

C AR2 026243A 060979 8 MW 816 T 1 N EMER FEED _WIR CONI WLW 2CV-103 8-1_WOUL D NOT SHUT LOOSE WIRE ON THE HAND 5 WITCH

C AR2 0265434 070t?9 8 MV 800 R 1 N EMER FEED WTR CONI VLV 2CV-1038 WOULD Not SHUT NO RFA50N FOUND FOR FAILURE

C AR2 026896 082679 H MV A20 1 N $4FETY INJECT!6N TANK MAKEUP VLV 2CV-5064 IA 5 HUT $PRING TE MS 04 VLV UPER CATE OUT OF ADJ

VLv 42CV-1675i F AIL. TO OPfM ON DEnAri INOSE CONNECTOR41 VLW OPER ATORC AR2 031672 060580 8 MV A16 i 1 N EF WTR SUP.

C AR2 031823 0707R0 8 NV A20 8 1 N EF VALVE 2CV-1075-1 FAILED TO Of f A F ROM CONTROL RM Lon5E BRUSH CONNECT!ON
%d C AR2 032447 Ont280 F MV F16 5 1 I CONT AINMENT SUMP RECIRC VLV 20W-5648-2 FAILED FOREIGN M AT. IN WLW OPER ATOR SW COMI ACT5
Cu

H PC I V LV .2.C.V..5 05 6 F a lL E D..T.O.CL OS E RELIEVED TO BE CONTROL CIRCUIT FUSE F AIL .C AR2 033375 112980 H RM 816 5 1 M
- __ __ -==

C CC1 014465 030576 H MW F16 5 1 N HPSI LP.150.VLV l-MOT *616 WOULD NOT OPER. REMOTELY RLOWN CON TROL CIRCUII FU$t C AUSED F AILUR E
C CC1 016403 111776 H MV A23 R 1 i AUR.Hl . PRE 55.LP.150.vt V SI-617 F AILE D 10 OPE N DEFFCTIVE 10 ROUE SWITCHISURMED CONTACT 5

C CC1027170 092479 H MV A20 R 1 ? AUX HIGH 9eE 55 L OOP t$0 VLV 51-617 ]AILEO TO 0*EN Ftv MniOR WAS SINGLE PHASING IN OPEN DIR
C CC1 030214 010480 H RM F23 1 N 124 HPSI S TOP _ VLV WOUL O NOT THR0 TILE _ _ , LOOSE LEADS ON TOROUE SWIICH

C CC2 318881 082577 F RM F16 5 1 N 8 21 CO4i.5PR AT SYS.HDR. ISO.vtyt2-51-4150-CV) 005 ktV PLACE.UUT OF SERW.0UE TO FAIL.RE515T.

C CC2 019740 111577 H MV A26 1 N MOV-62 7e A0X HI PRESS HOR _5IP,LP 118e WOULON' T O'EN OPEN LIMIT SWITCH CONTS. WERE DIRTY
_

C F C 1 014561 041476 H RM 916 5 1 T HCV-383-4 FAILED TO CLOSE 0N TEST 4tNDING CONT ACT IN BREAMER 10 VALVE -

_

C FC1 023139 112478 L RM F16 U 1 i PC-1058 WA5 NOT OPFRAllNG WALVE CLOSING RELAY NOT REWIRED AFT MAINi

SAFEfY'5NJECT.VLV HC V-311 F AIL ED 10 OPEN INTFRLOCK $htCH BINDING IN CONT (IRCUtfR)C FC1 025590 032179 H MV A16 5 1 'M LOOP
,

C F C1 030212 011780 H RM 916 5 1 i CONT. SU*f RECIRC VLV HCV-38 3-4 F Alt EO,10 CLOSE AUN INIERLOCK FOUND SINDING

C MI2 014461 030976 8 RM A16 5 1 M AUX.FE EOPMP.5T M. INLE _i_ VLV.CYCLEDs WOULD _NOT RE0*EN F AILURE OF V ALVE OPER AllNG CIRCUIT

# AGE 3

s

__ .+



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

REMOTE / MOTOR OPER ATED V ALVE S - F AILURE TO OPEN,- - _.c . .C.L O S E , OR OPERATE=_ =- .--- _ - -
_

-

A
C

h kP C
L $C M A i/ VV A I O gUYA gN

EfN N 8 D E Y MODE DESCRIPT!0N CA==..USE DESCRIPTION= _ ==- _===. - --- __
. . . . . . .

C MI2 015338 072476 8 MV A20 1 N (NLEY STEAM _iRIVALVE WOULD NOT OPEN _, VALVE OPERATOR SPIMDLE FAILED
C n!2 033586 121080 H MV F23 1 i HP51 INJECTION MOV-2-51-616 OVER18 AVELLEO 114 int *f OPERATOR SENSITIVE TO TORQUE SWITCH

_

C MY1 020759 020277 H RM F16 U t M VALVE SL-P-3 F AILED TO OPERATE WIRF5 DISCONNEC TED ICAUSE UNRMOWN3_ , ,

C MY1 025490A 030779 H MW F23 1 i "A" TRAIN HPSI PMP $UCf.VLV F AILEO 10 OPER ATE IMPROPER 10 ROUE SWITCH SETTINGC MY1 0254909 030779 F My F23 1 i "A" TRAIN,5CA T OUTLE I VLV F AILED TO OPERaiE IMPROPER TOR Q UE SWITCH SE TTING

C MY1 030aat 040880 L My Foo R 1 i LPSI LOOP.H.EADER STOP V A LV E F A IL E 0..T O..OP E R A TE NO C AUSE FOUND IVLV IN LOOP 839tLSI-M-311. .-___ -- .

C MY1 031389 050600 L MW F20 R 1 i L PSI LOOP,3,HE ADER SID_P,WL V F AILE0 TD 0PER ATE
C Pal 01*474 061577 H MV A16 i 1 i MOV-3011 F AILED 10 0 PEN

_

8ROWF N WE LD ON COUPL ING ON L51-M-31_

CONTACT FOR "SE AL-IN" CKT ON RELAY F AILE E

C PA1 025194 012679 H RM F16 5 1 N SI TANK 1820 VE NI VLV OP E N E D..W.H.E N..P.R E.S.$UR I Z I NG TNW SH0ff BETWEEN FILL AND VNi VLV CIRICV305)
_ _

__

;
-- =- . _== . .

C SL1 015002 052176 8 MV Alb i 1 N MO AUX FEED, PUMP S TE AM SUP PL Y VALVE FAILED 10 OPEN NO SIGNAL TO VALVE / COMMAND FAULT # ELECT
C SL1 015507 070976 8 MV A16 T 1 i AUX FEED PUMP STEAM

_ _

C SL1 016880 120876 8 MV A16 i 1 i AUX 6;ED PUMP _
IN{ET,VALVEFAILEDTOOPEN COMMAN0tH2O IN CONTROL CIRCUtitPOOR DES

STEAM INLET VALVE F_ AILED TO OPEN COMMAN0/H2O IN CONIROL CIRCUfftDESIGN
%a C SL1 C195P4 081777 F PM A00 1 i CONT AINMEN T SPR AY V ALVE F AILED TO OPEN/ TES TING UNKNOWN # LOCMED OPEN HAr40 WHEELc

C SL1 019509 092577 F *M A00 1 T CONT.5PR AY HDR. ISO.VLV FCV-07-18 MOT FULLY OPEN UNKNGWN ICONT.5 PRAY VLV.SilCK1MG)
C SL1 020639 020978 8 MV 820 1 i AUX FEED PUMP VALVE INV-09-113 F AILED TO CLOSE MOV MOTOR WINDING PARI 1 ALLY 5HORTED
C SL1 023141 112178 H My A23 1 i MOV 07-18 IN In ECC5 TRAIN F AILED TO OPEN ON TEST TOROUE SW FAULTY,RE* LACED SWITCH

_

W 8VI 016356 102576 H MV 816 5 1 N DRAIN VALVE,0N, ACCUMULATOR _1C FAILED TO $HUI NO PWR# THERM AL OVERLOAD OF L INESTARTER
v SV1 019725 072877 8 RM A23 1 i

AUI. FEEDWATER C ONI VLV WOULO NOT OPEN_ ELE TRIC. BINnING TOROUE SWITCH_

W 8V1 022135 OR0178 L RM 810
1 T 18 LOW HE_AD 54FE IY INJECTION PMP.HE AD.150.N07 CL OS VL V F 4 IL.TO CLOSE DUE TO 80RIC CRY.IN PAR

W 8V! 028146 0609F9 L MV F23 1 M 18 LH5I PUMP SUCTION VLW FOUND TO BE I NOPE P&&t E *TR OPERATOR TORQUE SWITCH WAS FAILED
W OV1 031210* 052180 L PM 816 U 2V i pHP ISOL VLV5 FAILED,10 CLOSE

_ DEEN #8GIZED PROCESS CONTROI SI54AL
W DC1 016367 110176 L MV F12 1 i RHR VALVE F AILED TO CYCLE DURING TESTING PACKING GLAND WAS 100 TIGHT
W DC1 020694 020878 8 MV 816 5 1 h AUX FEED MOV FAILED t1 CLOSE COMMAND #LDO5E ELEC CONNECTION # CONTROL~

W DC1 021011* 012279 H MV F16 0 3 N POWEA FOUND 0FF 10 3 ECC5 VA[hES
_

1 **F AM ER S FOUND TRIPPED ON MCC
W DC1 023114 112878 8 MV 816 5 1 N AFW THR0fTLE VLV. WOULO NOT CLOSE , ELECTRICALLY RPOKFN LE AD ON MIR OPERATOR_

,
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___ ._ __

R E M O.I.E ./.MO..T O.R. .O.P E R A T E D V AL VE S - F AI LUR E 10 OPEN. CLO5E. OR OpFRATE
. ..._ =---=c- _====

A

$
P Y C I
L $C HA i F V'

W A I O P U Y A N I
E N CONTROL EVENT E M D}P 1U f
N I NUMBER DATE M P Ee EL M Y MODE DESCRIPTION CAU$E DESCRIPTION

=__ _ .

W OC1 0250458 010679 R MV 820 R 1 M AFW VLV F MO-231,WOULO NOT CL_0SE
_

R R OK E N WERE IN MOTOR OPERATOR

W DC1 02S380 022379 8 MV 816 i 1 i AFW DISCHG VLW FMO-212 WOULD NOT CLOSE, LOOSE CONNECTION IN HOT SHUIDOWN PANEL

W DC1 025378 030379 8 MV 820 R 1 N AUX FEED VLV FMO-212 WOULD NOT SHUT FROM CONT P" B R OK E N WIRE IN VLV'5 OPERATOR

W OC2 022069 071978 L MW F00 1 i RHR PUMP SUCit0N MOV FAILED TO CYCLE # TIME-WISE UNKNOWN WHY CYCLE TIME EXCEEDED

W DC2 025045A 010679 8 MV B20 R 2 M AFW VLV5 FMO-232E222 WOULD NOT CLOSE ,
FaltuRE C AUSE D BY TORO SWICH SINDING

B R OK E N WIRES IN MOTOR OPERATORS

W DC2 027930 121779 F MV A23 1 N CONTAIN $ PRAY PMP DISCHG VLv IMO-220 F AILED TO OPN
_

W DC2 033740 032580 8 MV F16 5 1 i AUX FEED VLV FMO-221 882 $G) DID NOT OPERATE ARMATURE LEAD PULL OFF OF VLW OP MOTOR

W IP2 0187878 050777 F RM F23 1 i VALVE 8228 OIO NOT OPERATE PROPERLY TOR 1UE $ WITCH MALFUNCTION

W IP2 026367 062679 8 RM 800 1 i SHUTOFF VLV PCV-13108t $1M.5UP.10 322_ AFW PMP3 WOUL D NOT SHUI--hD CAUSE FOUND
_

W JF1 0226336 090978 8 RM F 16 0 3 i CONTROL WAS LOST ON FLOW CONT.VLV5 3228A,8eEC DEFECTIVE RELAf IN 10 AF P CONIROL CIRCUIT .

INLET,,WLV 01E21V0168_F AILED TO UPEfATE ELEC. NO CAUSE FOUNO FOR FAILUREW JF1 025436 012379 G PV F00 1 i 8IT

W JF1 030326* 020180 8 RM A24 U 2V T C3NTROL VL_VS FOR 'A' AUX FEED TRAIN DION'T AUTO OP # FEN. CONTACTS M15 ALIGNED IN CONTROL CIS

W JF1 030614 030380 F MV A00 1 i C5-MOV-88208,01$CH TO CONT 5P HOReDIO,NOT OPEN C AU$E UNNNOWN tAFFECTED THE 8 IR4tNI
Og _

,

W JF1033005 102080 H MV A26 1 i V ALVE 1-CVC-MOV-1150tRWST $UPPLY TO CHR PUMPSIF AIF ILEO TO OPEN. LIMIT SWITCH MEE0E0 ADJ.

W JF1 033572 112880 L RM F16 $ ,1 i LOOP SUClibN VLV FOR 8A' TRAL 3 RHR CLOSED DIRif CONTACTS IN PRE 55URE TRANSMITTER
~

h JF1 033e72 122580 L RM F 16 5 1 M RHR LOOP 8 5UCitbN VLV WENT CLOSED WHEN RE0 GPEN IMPRGPER SIGNAL TO VLV DUE TO $HORT/MAINI
~

W KE1 013963 010976 H MV F12 1 i V ALVE $1-28 DID NOT hPER ATE
~

SCREW HOLDING TRIP LE VE R BAC& 0 OUT
IIC5 58 F AILED TO dPENICONT.$ PRAY DISCH. VLV1 WALVE MANUALLY TORQUE 0 DOWN TOO IIGHTW KE1 014240 022076 F RM A01 C 1 i VALVE

W K E 1 019 312 100377 F MV F02 C 1 M MAINT. MAN DEE5ERGI2ED 2 SW VLVS,WHEN bMLY ALL1W.T- -0 DE E MER.1 VLV //PE RSONNE L E RROR

v KE1 020788 030278 H MV A00 R 1 i CNINMNT SU5P ISO VAL WOULD NOT FULLY OPEN CAUSE UNKNOWN

W KE1 021077 040478 H MV A14 R 1 i CNTNMNT SUMP 1$0 VAL WOULD M i FULLY OPEN VAL PACKING AT END OF USEFut'l LIFE

W KE! 026136 053079 L RM A00 1 N RHR LOW HE AD INJkCT VLW 51-3024 FAILED TO OPEN NO CAUSE FOUND FOR FAILURE

W KE1 030654 030390 L MV A23 I T DURING C05T'5Ubh RECIRC 1EST $1-351 DIb NOT OPEN TOROUE SWITCH OUT OF ADJU5IMENT

W KE1 030E93 031080 8 RM 80J 1 i AUX FEED PUMP OISCH,CRO55 CONNECT WLV F AIL TO CLOSE 10 C AUSE FOUND 80R FAILURE OF AFW 108
W NA1 021150 042878 H RM 800 1 N STEAM DUMP VAL 408E STUCK OPEN FOLL. TRIP CAUSE NOT GIVEN
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.----REMOIE/MaiOR OPERATE.D. = VALVES - F.AILURE TO OPENe_ _ - _ - -CLOSE. OR OPERATE-

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

A
C

$ i
| P Y C 1

L }C M A iF W
W A I O OUY A N 1
E N CONTROL EVENT E M 0}ELP I U TN I NUMBER DATE M P E t M Y MODE DESCRIPTION CAUSE DESCRIPIION

_

W ZI! 017223 012877 H MV 416 T 1 T VALVE IMOV-$188088 F AILED TO OPEN COMM4MDIAUX CONTACT $eCONTROL CKie$ FUCK
W 211 017251 0128 77 H MV Alb T 1 i V ALVE IMOV-$I8800C F AILED TO OPENICOMM AND AUX CONI ACi$ IN CONTROL CIRCUIT STUCK
W 211 021337 042178 L MV A00 1 i RHR IMOV-87008 F AILED TO OPEN DURING TESTING UNKNOWN /SOME THING C AUSED THERM ALS TO OPE P
W !!! 021397 050378 F MV A19 1 i CONTAINMENT SPRAY VALVE IMOV-C$0002 F AIL ED 10 OPEN L ACK OF LUBPICATION

_

W 211 033533 121580 L RM 816 5 1 i RHR MINI FLOW,VLVt1FIC-610Al WOULDN{HAVECLO$fDFAftFnMICR0$ WITCH
W ZI2 014253 021376 H MV A16 T 1 T 2B $l PMP.SUC.VL V 2MOV-$I69238 F AILE D TO OPE N DIRTY CON T.ON CMT.8RER.10 MIR.0PER ATOR
W 712 017861 051977 H MV A20 1 N V ALVE 2MOV-518 800D_ F_ AILE D TO OP,E N LINITOROUE MOTOR OPERATOR FAILURE

W 212 018212 060477 L MV A16 $ 1 i RHR % LVE(2MOV-RHB 70C8 9_ F AILED TO OPEN DURING TFST COMM AND# AUX CONT ACT5 STUCK IN MCC
W 212 026750 071879 L MV A26 1 T 2MOV-SI8811 A_F AILED 10 STROKE OPEN(REC IRC FRON $UI IMP TO RHR SUCTION). LIMIT $W!iCH F AILUP E
W 212 0 3124 5 042980 F MV A23 1 i la CONI $ PRAY PUMP STOP VLV F AILED TO OPEN FAILED TORQUE $ WITCH
G BF1 017594A 032177 L MV 908 1 i VLV FCV 74-52 WOULD NOT G0 COMPLETELY CLOSEO WORN BRNG.As$eLOCKNUfeV0KELMUTeGA$KET$
G OF1 0175948 032177 L MW 820 1 i VLV FCV 74-52 WOULO NOT CLOSEIMTR TRIPE THE RMAL 0.L MOTOR SHAFT WA$ eENT

00 G BF1 018126 050977 H MV A20 1 i HPCI TU'8.$iM.5UP.150.VLV. FCW 1-73-16 FAIL.TO OPN #ROFEN TEETH ON MIR PINIONLCLUTCH GE AR
F C V-73-27 WUUL D NOI 0P EN-HPC I IMOPER ABL,EG PF1 027620 10l??9 H MV A26 1 T DIRif CONTACTS ON OPER. LIMIT $ WITCH

G BFI 030712 031380 L MW 816 5 1 i RHR INJECT VLv 74-67 F AILED TO CLOSE DURING TEST LIMIT $W IN ISOLATICN LOGIC F AILED
_

G 8F1 032742 092480 L MV F20 1 N RHR TORUS VLv FCV-74-71 FOUND TO BE IN0PE R A8LE GR OUNDE D MOTOR f 3.9HPe $ M82e LIMITOR QUE I

G OF2 016807 111676 H MV A23 # 1 i HPC t TURS.$iM.5UP.VL V 2-FC V-73-16 F AIL ED TO OPEN TOR.$WI. GEAR Ass.PlH FOR VLV OPER.5HE ARE C
C BF2 025015 011379 H MV A26 R 1 i HPCI INCPEb8LENCV-73-16 FAILED TO bPEN MECH FAILURE OF OPERATOR LIMIT $ WITCH
G 8 F 3 018 63 7 070577 H MV A23 R 1 i HPCI TUEB.$1M.$UP. 3-FCV-73-16 FAILED TO OPEN TOR.$WTH. GEAR A5$.$HEAREDICAUS.0VLD ON M1
G BF3 020524 021378 L MV F22 R 1 i VL W FCV.3-74-52 WA$ FOUND INOPER ABLE UPPER BRNG. LOCKNUT STRIPPED FROM NOR. POS

3$74-52WASFbOND,h6PERABLE UP.BRNG. LOCKNUT STRIPPED FROM NOR.POSITIk
'

G BF 3 021245 042878 L "V F12 R 1 T VLV FCW
G 8F3 030363 020580 L Md F26 R 1 i RHR VLV FCV 74-73 F AILED TO OPER ATE DURING TEST LIMIT $W IN ACTUATOR ASSEMBLY FAILED
G OR1 016402 111976 L MV F16 U 1 N RHR INJECTIbN VALVEEE11N015Al F AILED TO OPER ATE UNDER$IZE D 8KR10ESIGN PROOLEMtROOTI
G BR1 016861 112176 H MV A20 R 1 i E 41-F001tHPCI STM.5UNVLVI WbhLD HOT UPEN BRU$HE 5 ON VLV MOTOR WERE St!CKIN

.VLV_E41-F003WOOLDNOTCLfsEG RBI 017081 011977 H MV 820 R 1- t HPCI $TP.5 GIPTY COMMUTATOR IN VLv OPERATOR

#AGF 5
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REMOTEtM0f0R OPER ATE _0 VALVE 5 - F AILURE TO OPENe C L O S E._ nR nPERafF
_

A

h$
P Y C I

L $C M A TF V

{
V A i0 0U V A N

8 L Y MODE DESCRIPTIONM. ... N== - _ - - =-
CAUSE DESCRIPIION

- - - -- .

G PS2 026944 090579 L RM F02 1 N OKR FOR 'A',RHR LOOP INJ VLV I M D-25 A l _0PE NE D SWITCH HIT SY SC AFFOLDING/ PERSONNEL ERR 05

G PP3 014C32 010576 0 MV A16 5 1 N MO-3-14-128 t B CORE SPR.LP.!NJ.VLVI F AILED TO OPEN PRORtFM WITH MAGNET.IRIP DEVICE MTR. BRKF
G P 8 3 014475 021776 L MV A16 5 1 U RHR INJ. VLV.MO-10-25A F AILE0 TO FULLY OPEN 9RndEN WIRE TO OPENING TOROUE $ WITCH

G P83 014971 030176 L MV 812 R 1 N 8 RHR OUT80ARD I NJ E C T _ ION VLV MD-1548 F AIL.10 CLn5F VLV OI5C $EP ARATED FROM VLV STEM
G PB3 016476 112376 0 MV 823 1 i CORE $PR.8 FULL FL.T$i. RET.VLV F AILE D TO CLn5* TOROUF SWIICH SEITING WAS TOO LOW

G P 8 3 018 80 4 090277 H MV A09 1 i HPCI SY S.VL V,MO-3-23-41 F AIL ED T0 FULL Y OP EN CORRODED VLV STEM DUE 10 VLV PACKING LEAK
_ _

G P83 023062 111678 L MV A20 R 1 i RHR VALVE M01548 F AILED 10_0 PEN ON T E S _T I NG MOTOR & SEVERAL OPERATOR PART5 REPLAC#6

G PR3 026763 010879 L MV F00 1 N VALVE OPERATOR F AIL URE ON M016.A.C..AU..S E.D.LOS S OF e HR Mn CAUSE GIVEN. RELEASE RATE EXCEEDEO=== .

- .

G P 83 0 31104 042190 L MV A05 R 1 i L PC I VL v M O- 3-10-2 5 6 F AILEO TO OPEN ON TEST WALWORTH 23-INCH IMPROPER INTERNAL CLEART

G P 8 3 031740 060890 F MV 805 C 1 i CONT SPR AY VLV_MO-3-10-268 F AILE D,TO,C LOSE STEM LOCKING NUT NOT SI AKED BACKED OUT

G P83 032270 080680 L MV A17 1 i L PC I VLW MD-3-10-25 A FAILE0 TO OPEN DURING TEST THRUST BE ARING IN IIMITOROUE OPER FAILE0

C P83 033292 112480 H RM F23 1 i HPCI VLV MD-3-23-1 (EPT ORIVING CLOSED ONCE A40 11 F AIL E 0 10 CLOSE ANOTHER TIME. TOROUE Sd.
u3 G PI1 018325 062077 L MV 812 R 1 N V ALVE MD-1001-364 F AIL ED TO CLOSEe RHR PUMP OPE R af KEY WHICH PREVENTS STEM ROYATION $HEARED

G P11 019669 110477 L MV F20 1 N MIR OPER F 0,R,V AL MD-1661-188_0VE RLOADEbe 8URNEO QUT WORMGEAR $ ALLOWED MTR TO RUN AFT VLV CLt

G P11026427 062779 L "t F00 R 1 i RHR VALVt 1001-36A INOPERABLE CAUSE UNKNOWN

G PIl 026760 072579 L MV A12 R 1 N RHR VALVE MOV-1001-368 INOPE R ABL E VALVE $1EM GUIDE NEY SHEARED

MOV-1001 .368.. FAILED 50 OPERATE...
ALLEN $(REW L OO SE N E O. STEM GUIDE $LIPPE DG PI! 027177 091979 L MW F 12 R 1 i RHR

. ==

G Pi1 031177 051380 0 RM A16 5 1 i CORE SPRAY VLV 1400-248_FAILE0 TO OPEN DIRif CONIACT IN LOGIC CIRCUIT
G P11 032578 082580 0 RM A 9 1 i MO 1400-24A FAILED TO OPEN(;0RE SPRAY _5YSTEMI VLV LUBRIC ATED AND SUCCES$ FULLY OPER ATED

G QC1 015257 0 70176 F MV F12 1 U LOOP SP R AY V ALVE F AILED _ TD_0PER ATE IMO-1-1001-23-Ri LOOSE BOLIS HOLDiwG OPERATOR 10 VALVE
G QC1 016162 090276 F MV 820 1 i MOV FAILE0 10 CLOSE DURING T E S TING (M D-1-1001-26- Al ENCFTS GRE ASE # COMP ACTIONfHTOR AULIC LOCK

G QC1 019489 093077 0 MV F05 1 i CORE SPRAY WALVE 1-1402-258 F AILED T0 0PER ATE CRACuf0 YDKEtPROS $1NCE IN$fALLATION
_

G QC1 020264 111877 H MV A23 1 i HPCI MOV 1-2 301-4,F AILED T O,0 PEN OURING TE5flNG MOV HAD DEFECTIVE 10 ROUE SWITCH

G QC1 021436 050478 H MV 823 1 i HPCI PMP SUCT104 VLV MD-1-2301-6 WOULO NOT CLOSF VLV.fDROUE SWITCH WAS WORN OUT

G QC1 030440 020e80 L MW F16 5 1 i LPCI VLV MO-551001-36A F AILE O 10 OPER ATE ROWER TRANSFORMER 80RNED OUitCOMMANDS

PAGE 15
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REMOTE / MOTOR OPER ATED VALVES - F AILURE TO OPENe CL OSE. OR OPFRATE

A

3 h
P Y C 1
L C M A iF W

V A 0 0U Y A N 1E N CONTROL EVENT M 05P IU T
- _ _i _ N_U_M_B_E _R__ _D A _T _E _ _MP__ _E_ _C _E _L _ _M _Y--- _ _P_O_D_E __D_E _S _C_R I_P _T I O N___

- -_ __----DE S CR I PT ION

N.

_ _
- _ CAUSE;

- .= -- __ _____

G QC1 030965 041090 L MV A23
1 i LPCI MD-1-8001-368 F AILE _D__TO OPE N ON

,

__ _=-_ _
_ __ ___ESTING TDROUF SWITCH NEFDED A0JUSTMENTT!

G Q C 2 019759 111477 D MV AOS
1 i CORE $ PRAY MOV 2-1402-248 FAILED TO OPE _N # TE$f STEM ANO 90NNEI 8ADLY GALLED

_

_

G QC2 021120 040478 L RM F16 3 1 N VLV FOR Fitt WIR fD LPCI btSCHARGE PIPE F AILED NO POWER 10 VLV. FUSE FAILED
G QC2 025429 021179 L MV 816 5 1 i RHR SUCTION ISOLATION VALVE FatLED 10 CLO$E SfiCEING CONTACTS IN CIRCUIT BREAKER

_

_
_

G OC2 026557 071279 L MV A16 5 1 i LPCI MOV
"

INERMAL bvERLOAD _iRIPPED
, Penn48tt C AUSE-LOOSE CONNEC TOR $ At 8FE AK E

G QC2 027100 090579 L MV F12 1 T ORYWELL SPRAY, VALVE TRIPPED StEAKER WHEN OPERATED BRDKEN BOLI IN VALVE MOTOR OPERATOR
_

G OC2 027551 102679 L RM F00 1 T 2 C RNR PUMP SUCit 0N VLV N02-100-7C OKR T R IPPE D NO APPARENT C AUSE FOUND

G OC2 031189 042880 L MV 816 $ 1 1 IPCI MOV 2-100_1-36AFAILEb10CLOSEUUk!NGTEST PRORLEM IN CN T GRKR SUPPLYING PWR TO VLV
G QC2 032779 091480 0 MV A23 1 i

90-2-1402__3_A__WOULD NOT OPEN

_

---

. --_. CORE SPRAYI(

G QC2 032967 101080 F MV A23 1 T MG-2-1001-294 F AILE D TO OPEN INITIALLY _
TE MROR ARY STICK ING OF TORQUE SWITCH
Dt$C TO !!GHT,iOR QUE SWITCH ADJUSTED

G QC2 032968 101080 L MV A26 1 i MO-2-1001-34A F AILED TO OPEN FULLY LIMIT $ WITCHES OUT OF ADJU$IMENT
_ ,,,

G QC2 033451 120380 H MV F20 1 N HPCI INJECTION VLV MO-2-2301-8 FOUND I N1P E R A BL E THORT IN POTOR OPERATOR
|

G QC2 033764 123080 L MV A16 $ 1 N RHR VL V MO-2-1001-34 A F A ktEU,TO OPE N _ CORRODED CONTACi$ IN AUX CONTACTOR
y)
-"

G VY1 014230* 021776 L MV FOR C 2 N RHR VLVS. 25ALS WOULD NOT STROKE ELECTRICALLY PER$0N.ERRORtMUST STRO.VLVS. MANUALLY 1$ft
G VY1 014584* 051076 L MV A14 C 2 T TWO 24 INCH MOV$ (RHR-27A/83 FAILED ib OPFN # TEST RACKING MAINTENANCE PROBLEM
G VY1 015855 092076 L MV A00 1 i LPCI MOV (RHR-cS89 FAILED TO OPEN DURING TE S TING UNKNOWN #WALWORTH AND LIMITOROUE INVESTIG.

_

G WY1 030837 040180 L MV A20 1 i LPCI VLV 2-538 WOULONT FULLY OPEN DdRING TEST LOOSE PINION GEAR ON LIMtiOROUE OPERATOR
G VY1 032649 093090 H RM F16 $ 1 N V23-19 HPCI,P, UMP DISCHARG_h_VLV LOST CONTROL P1WFR OVERLO AS RELAY HAD TRIPPED NO CAUSE
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REMOTEtMOTOR-OPERaiE0 V ALVES - F AILURE TO REN AIN OPEN I PL UGGE D.I__- -- ---- .-

A

j$
P Y C
L 1C M A iF

V 4 1 0 0UY A N
E N CONTROL EVENT E M 0$P Iu

C AU$E DESCRIPTIONN i NUM8ER DATE M P EEELM Y MODE,0ESCRIPTION____ ____ __

8 CR3 022361 081978 L RN G16 i 1 N DHV-3 WEF) CLOSE0 WHEN REQUIRED TO REM AIN OPEN LOSS OF 120 VOLT AC VITAL SU$IINVERTERI

DECAY HEAi 5UC5 DN !$0 VLV UHV-3 CLb5EO IN ADVERTEN t/TLY. NO CAUSE COULO GE FOUND8 CR3 030667 030680 L RM C00 1 N

8 081 032122 081380 L RM G16 V 1 N DECAY HEAT 150_VLV DH-11 8EGAN CLOSINGeSTOPPED PMP PER$0NNEL F AILED 10 SLOCK Auto CLO5.5IGML
_

C PA1 020230 122377 H MV G16 i 1 i MOV-3011tHPCI 150.vtVI F AILED TO REM AIN OPEN 840 $VITCH C AUSED CLOSING CONT.TO STICE

W TR1 014504 022176 L MV G16 $ 1 N RHR VLV CLOSED WHEN If WAS REQUIRED TO REM AIN OPEN VOLT.FLUC.04 IN$iRUMENT AC SUS
W TR1021068* 032078 L MV G16 U 2V T DEEMERGil!NG PROTECTION STS CAUSED RHR W ALWES 70-- --CLOSE t/ PROCEDUR AL DEF ICIENCY
G E N! 015564 072076 L RM G16 5 1 i RHR FLOW V ALVE E11-F0078 F AILED TO STAY OPEN OEFECTIVE $ WITCH SUPPLYING $1GNAL TO WAL)

G QC1 018459 061177 H RM G16 S 1 i NPCI PUMP INLE T V ALVE WOULO_NDI ST AT,0 PEN #TESf!NG MALFUNCTION IN LOC AL V ALVE CONT ST AT CIR C
_

i

I

i u3
' Ch

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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RFinTE/MjiTOR OPERATFD V4LVES - IMPA43PER VALVE CONFIGURATION

COMMUN C AUSE COMM AND FatfL TS ONLY

R ATES aRE PER CALENDAR HOUR

TPIPLE OF NUMRFRS SHOWS (LOWER RUUNDe POINT ESTIMATE, UPPEP 80VN05

LOWER ANO UPPEP ROUN05 FORM 90 PFRCENT INTFPVAL

ESTIMATES ARF BASED ON DATA WITH M le 2, 3, 4e 5, 6, 7e 8e 9e 10. 11, 12, 13e 14, 15e 16, 17e 18e 20, 23e 24, 25, 27, 28,.

29, 30. 31e 32. 35, 36, 37, 19e 40, 43, 44. 45, 49, 50, 52, 56, 58
THE Y ARE SHOWN FOR FE WF R VALUES OF M

, P . t .019e .037. .0589

LAMBOA = 1 1.8E-09, 3.1E-Ote 1.3E-05)

UPEGA = 1 2.8E-10, 7.1E-08, 2 7E-07) >

i
SYST[M SHOCK RATE FOR$12t R ATF SPECIFIC COMPONENT SETA FACTORM PU R1

1 8 5.1E-06, 9.6E-05. 4.1E-04) t 3.4E-09, 3.3E-06, 1.3E-05)

2 ( 2.6E-08. 4.9E-05, 2.1E-04) I 2.6E-09, 1. 7E -0 6. 6.9E-068 i .039, .061, .0853

3 ( 1.8E-09, 3. 3E -0 5, 1.4E-04) t 2.4E-09e 1.2E-06e 4.7E-06) t .067, .103e .1458

4 ( 1.3E-08, 2.5E-05. 1.lE-048 ( 2.3E-09. 9.6E-07. 3.6E-068 i .093, .142. .1979

24 4 3.2E-09e 5.7f-06, 2.5E-05) t 3.1E-09, 3.4E-07, 9.4E-07i ( .378e .464. .5169e
'4 25 t 3.1E-09, 5. 6E -0 6, 2.4E-05) t 3.2E-09, 3. 3 E -0 7e 9.2E-07) ( .382. .467, .5208

30 t 2 9E-09, 5. 0F -0 6. 2.1E-05) t 3.4F-09, 3.1E-07, 8.4E-079 I .380, .478, .5408

44 1 2.3E-ave 4.1E-06, 1 8E-05) I 3.8E-09, 2.9E-07. 7.3E-079 I .310e .470. .572)
58 8 2.1E-09, 3.7F-06, 1.6E-05) t 4.0E-09, 2.7E-07, 6.8E-078 t .244e .434e .594)

..... _
"

OVERALL t 2.1E-09, 5. 7E -0 6, 4.1E-043 ( 2.3E-09, 3. 4E -0 7, 1 3E-058 i .039, .464, .5949

SYSTEM RATE FDP SET OF K SPECIFIC COMPONENTSSITE
M R2 03 R4
2 ( 4.1E-00 1. 3F -0 7, 4.1 E- 0 7 )

3 1 3.3E-09 1 1E-07e 3 6E-07) t 3.0E-10. 7.3E-38, 2.8E-073

4 ( 2.6E-09, 1.0F-0Te 3.3E-073 8 3.4E-10. 7.3t-08, 2.9E-07) ( 2.8E-10, 7.1E-09e 2.7E-Oil
24 t 7.1E-10e 7.9F-08e 2.8E-07) t 2.9E-10, 7.2E-08, 2.7E-07) I 2.8E-10e 7.1E-09e 2.7E-07)
25 t 6.9E-10. 7.9E-09, 2.RE-078 8 2 9E-10, 7.2E-JRe 2.TE-07) t 2.8E-10e 7.1E-09e 2.7F-07)
30 t o.5E-10e 7.8E-08, 2.tE-07) t 2 1E-10e 7.22-08, 2.7E-OF) I 2.8E-10, 7.1E-09, 2.7E-07)
44 t 5.8E-10, 7. 7F -0 9, 2.8E-OFI ( 2.9E-10e 7.2E-08, 2 7E-07) t 2. 8 E - 10 e 7.1E-09, 2.7F-073

58 4 5 5E-10, 7. 6F -U S . 2.8E-0TI ( 2.1E-10, 7.2E-08, 2.7E-073 1 2.8E-10e 7.!E-09 2.7F-078
_...___

OVE R ALL i 5.5E-10e 7.9F-08. 4.1E-OF) t 2.9F-10e 7. 2 E -18 e 2.RE-07) t 2 8E-10e 7 1E-09, 2.7E-07)
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PEPOTE /M0f 0R OPERATED VALVES - IMPROPER V ALVE CONFIGuentt04

A

C
5 i

P Y C I
L $C M A TF V

V A I O OUY A N I
E N CONip0L EVENT E 9 0 $ P IU i
N i NU1BER 04TE 9 P t fE L M Y MODE Df_SCRIPTION

_

_ _,
C AUSE DESCRIPTION

_

S CP3 017322R 030777 H RM V01 U 2L M "R" LOOP Of HPI SfS. !$0L. CONT.TO I.S.FOR MAI1TFNC PEDSONNEL EPROR
8 CR3 017659 04?177 G RM V01 V 2 N SUCT.VLVS CAV-33E46 FROM 80R(C ACID STOR. TANK.5MHT T.S.V f D./ PE R $QNNE L E RROR t!MP.VLV LINEUP

9 CH3 023237 101078 G RM V01 V 2 N C ONC.90RIC ACID TK .D I SC .V.L v.5 C.AV 38.E.4 3.. CLOS E D I f 5 VI 'E R$1NN E L E R R OR 3 I M PR OPE R VALVE LINEUP----- . . . .--

8 081 025520 030679 H RM V01 0 2 N 80 RATED W i.R..S.T OR--- - IS.O.VL WS DH74L 78.CLOSE D WNE1 RF out R E D UPEN--PE R SONNE L E RRORTANK
. --- _ _

4 #51 019e66 131177 H MV V04 U 2 i V A L V E L INE .U_P_.I N.C.O_R R_E_C _i.t./_N E W_ - = -V AL VE S .W.E.REINSTALLED --WifH OPENICLOSE INDICATION ATYPICAL
.. . _

8 T!2 0274564 032nfo e eM V00 0 2L N AUX FEEDWATER,8 LOCK _VLVS O!_SCOVERED CLOSED NO C1NCLUSIVE C AUSE COULD BE FOUND

C A R 2 0 313 74 040P30 F RM V03 V i 'A'
IRAIN.C.O.N T .-= __ - A C C I DE N.T .AL L..Y..I N.I .T I A T E D *EWS1NNEL ERPOR DURING IESilNGSPRAY.

. . . .

C CC1 925619 041179 H MW V06 U 1 i SI HDR !$0,VLV SI-656 SHUT jHEN REQUIRED OPF1 DEFFC T!WE PROCE DURE S

C CC1 0267P5 092R79 L MV V01 U 2 i 5 t-4145-M,0V,0 PEN REO SHU_Te SI-4143-MOV Shui RE1 0'N OPER ATIONS PERSONNEL ERROR
_

C Pat 032224 091990 H PM V03 0 1 N C V-3031 W A.S.CL O.S E D AND THEN IMME DI A.T.E.L.Y OP ENED GPFRATOR F AILED TO REL ATE TEST REQUIRE.
. -. . __ ___ ___

W BV1 027e63 112779 H MV V01 U 1 M HHS! PMP SUC VLV CH-1150 !$0 FOR MAINT WHEN REO OP PERSONNEL ERROR--2ND VLV ALSO SHUI

W DC1 016648 121776 F MV V01 U 1 i C ONT AINMEN T SPRAY PUMP SUCTT01 VALVE ,FOUND CLOSEO PE R$1NNEL LE F T VALWf SHUT AF TER A IEST
_

gj W IP3 014604 042976 F *N V03 0 2L T INCRT.VLV_LINUP F9R TESieCNTM41 SPRY , ACCID.iURN 01 PER$0NNEL ERPO#
C) W JF1 023993 032578 8 MV V02 U 2 N 1DAFP & TD AF P RECIRC 8YP ASS !$0 VLVS OPEN PER$1NNEL ERROR

W JF1 022629 091878 L RM V06 U 1 i RHR PUMP SUCTION VLW 8705A CLOSED WHEN REQ. 0*EN IN ADECUATE PROCEDURLS

W NA1 027S93 110679 L #N V02 U 1 N RHP INLET _VLV MOV- 701 SHUT WHEN REQ. OPEN 9AINT* NANCE PERSONNEL ERROR
_

W PI2 019572 072877 H MV Vol U 1 N MOV FOUND IN INTERMEDIATE POSITION /SINCE PREW TFST PFR$94NEL FAILED TO ASSURE FULLY OPEN

d TU4 011421 011377 L PM V01 0 2 i TWO VALVE _$_INADVERTANTLY OPENEDIRWST LEVEL DEC#F AS PFRSqNNEL ERROR /POSSIBLE PROCEDURE PROBL P
_

G 881 021036 121979 L MV vol U 1 N RHR inRUS SUCTION VALVF FOUND SHUT OPEDaTOR ERROR-FORGOT TO OPEN VALVE

G QC2 021561 052178 0 RM vol U 1 N 2A CORE SPRAf SUC.VLV._MO 2-1402-3A CLOSED WHEN R- -FOUIRED 10 SE OPEN##PkRSONNEL ERROR
_ _

. ... E .N..R E .Q .TO BE 1*EN eFe$1NNEL ERRORG VY1 016997 011877 L DM VO3 0 2L i "B"
RHR P M P.D I S C H . V L .V.S _. _.S.HU tWH

...

" w _ _ - _ _ _ - _ _ _ - . -
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)'

Manually Operated Valves

i; Rates are estimated for three failure modes in manually operated
valves: failure to open, close, or operate; failure to remain open>

(pluggea); and improper valve configuration. Twenty-six LERs involve man-
ually operated valves. Of these, 22 are reports of facits due to improper
valve lineup and 4 are reports of f ailures to open, close, or operate. Any
LER involving improper valve configuration is coded as a common cause event
ana as a command fault, rather than a failure. Therefore, the rates esti-
mated in this mode are for common cause command f aults. No LERs-involve,

I

faults due to plugged valves or valves unable to remain open, so most quan--
tities cannot be estimatea for this mode. Summary tables of all the faults
and brief one-line descriptions of the LERs follow ti;e estimated rates.
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1

MANUALLY OPER ATED V ALVFS - IMPROPER VALVE CONFIGUR ATION
CD* MON C AUSE COM9 AND FAUL TS ONLY

i PATF5 ARE PER CALFNDAR HOUR

TRIPLF OF hu"9ER$ SHnW5 (LOhE R ROUND, '0 INT FST[MATEe UPPER 800ND)
i LOWED AND UPPF# BOUNOS FOPM 90 PERCENT INTERVAL

Est IM ATES ARE B ASED ON DAIA WITH M le 2, 4. 5. 6. 7. Se 9, 10, 11. 12, 13. 14, 15, 16. 17e 18e.
19,52, 20e 2e 2e 4e Z5. 26e27, 28, 29, 30, 31, 32. 33, 34e 35, 36, 38e 39. 40, 41 42, 45, 46.IHE Y ARE SHOWN FnR FFWFR VALUES OF M 53 5e 2e 8

P. t .005. .016e .0318
i LAMBDA . t 4.5E-11e 3.1 E -0 6. 1.5E-05)

e
OMEGA . I 2.7E-10e 7.0E-08e 2.7E-073

SYSTEM
SHO"I

K RATE FORSITE GAT SPECIFIC C01PONENT BETA FACTORM 9tl R1
1 ( 3.1E-07, 2. 5F-0 4, 1 2E-033 1 1.5E-10e 3.2E-06. 1.5E-05)
2 1 1.6F-01, 1.1F-04, 6.0E-048 ( 1.3E-10, 1.tE-06. 7.7E-06) E .C24. .041. .0408
4 ( 7.9E-10e 6.5F-05, 3.1F-04) I 1.4E-10e 9.2E-07, 4 0E-06) 4 .053. .090. 1368

25 t 1.5E-10, 1.2F-05, 5.6E-059 4 9.4E-10e 2. 9E -0 7. 0.5F-073 ( .266. .404. 4151
26 ( 1.5E-10, 1.1F-05, 5.4E-050 t 9.8F-10e 2.SE-07, 8.3E-078 4 .274e .413e .5028,,

[@ 36 ( 1.1E-10e 9.7F-06, 4 1E-05) i 1. 3 E -09, 2.5E-07e 6.8E-079 I .337e .477e .5568
46 8 9.6E-11e 7 2r-06. 3.4E-058 1 1.5E-09e 1.3E-07, 6.0E-079 ( .377e .514e .5919
78 i 7.0E-11, 5.1F-06. 2.4F-059 t 2.0E-09. 2 1E -0 7, 4.9E-078 ( .365. .563, .6699

__..__.

OVERALL i 7. 0 F- 11, 1.2F-0$e 1.2F-039 8 1.3t-10e 2.9E-37, 1.5F-059 I .024e .413e .6688

- |
SYSTEM Raif F3R SET OF M SPECIFIC Cuh90NFNisSIlf * '

P #2 R3 R4
92 8 1.aF-01, 9.5F-09e 3.2E-078 .

j , , -

4 8 1 0E-09 R.2F-08e 2 9E-073 4 2.lE-10, 7.0E-38, 2 7E-078 8 2.7E-10, 7 0E'-18, 2.' 7E -0 7 )
25 t 4.0E-10, 7.2F-uRe 2.7E-078 ( 2.$E-lue 7.0E-08e 2 7E-07) ( 2.7E-10, 7.0E-Ga. 2.7F-071-

26 4 3.9E-10, 7. 2F -0 P e 2 7E-078 4 2.8E-10e 7. 0E -0 9 2.7E-Oft f 2.7E-10, 7.0E-18, 2.7E-074
36 8 3.7E-10e 7.2F-08 2.7E-079 ( 2 8E-10e 7.0E-08. 2 7E-078 l'?.7E-13. 7.0E-39. 2.7C-071
46 ( 3.5E-19e 7.1 F -u 8, 2.7E-0?) t 2.6E-10e 7.0E-J8. 2.7E-079, t 2.7E-10e 7.0E-9ae 2.7F-079

,

79 4 3.3E-10. 7.tr-08, c; 7F-0 7 8 I 2 7E-lue 7.0E-08, 2. 7 E-u71- t 2 7E-10. 7.0E-14, 2.7E-079
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MANUALLY OPERATED VALVES

A

5
P C 1'L C M A i F l

V A 0 0U T A N
E N CONTROL EVlNT E M 05 P IU
N ,I, NUM8ER OAIE MP EEELMi MODE DESCRIPfl01

_ _

CAUSE DE5CRIPTION

8 AR1 015207 061276 H XV V06 U 1 N VALVE $F-22 WAS NOT CLOSE0tA SPILL RESULIEDI PROCEDURES WERE INADE00 ATE

8 CR) 023095A 100478 I XV V03 U 1 i ISOL V ALVE TO FLOW CONTRbkLER SHuitSEE~ 0230955 PERSONNEL ERRORtVALVE REQUIRED TO BE OPE P

S OE1 014800 041376 H XV F12 1 N FL OOD T ANK 14 NITROGEN A00 WLV FAILED OPEN VAL STEM SEPER ATED FROM OI5K
~

8 OE2 019970 120077 F XV V01 U 1 N !$0.VLw.iG CHAM.3 R8 PRE 55.TR ANS.5 HUT 8f M15f 4KE PER$1NNEL ERROR
~

C MI2 031945 070380 0 XV V06 U 1 i HPSI PUMP MINIMUM FLOW VLV WA5 SHUT OE FEC TIVE PROCEDURES C AUSED PUMP SE I2URE

C MY1 026274 060779 0 XV A12 1 N C 5-14 "R" IRAIM SPRAY HEADER 150.VLV WOULO NOT OP4 RFM0f f LINK AGE DISCONNECT FROM HANDWHEEL

C MY1 030804 031980 0 XV V01 U 2 N RHR VLV5 RH-8 AND RH-10 F0bkB OPENED ANO UNLOCKED PERSONNEL ERROR
C M Y1 0 31390 050700 0 XV V03 U 2L U COOLING WATER IMPROP LINED UP TO 5-CHARGING PURP PERSONNEL ERROR ISEPARATION NOT MAINTAINI

C PA1 032156 071980 0 XV V03 0 1 N INST. E0. VLv NOT CLOSE AFTER CALI8tATION PERSONNEL ERROR WHEN CAL. HPSI FLOW IMO.

W DC2 021079 041678 1 XV Vol U 1 N HAN0 WHEEL CAME OFF RHR VALVE P05tTIONING IT WRONG PERSONNEL FAILEO 10 REPOSITION THE VALVE
W DC2 022838* 101078 8 NV V01 U 1 i AUX FEED WALVE FOUND UMLOCKED & OPEMtWRONG LINE-UP PERSONNEL ERROR

_

W IP3 030696 031580 0 XV A08 1 i WC 150 VLV 8698t150 SPRAY PUMP FROM CONT SPRAY HDR DION81 OPEN.EET FAILURE IN TOKE NUT SUSH.

2$ W PR2 017889 051977 8 XV V06 U 1 0 PUMP INLET VALVE FOUNO NE ARLh'5Huit AUX Ff E O INLET P05tTION REQUIREMENT WILL GO ON CHECRLIST
~

00 W TR1 019580 101677 I XV Vol U 1 N RHR Ot3CH ARGE VLV E8 7288 9 FOUND LOCKED LiOSED PFRSONNEL ERROR # IMPROPER WALVE LINEUP

G OF1 016053 092376 0 XV V02 U 1 U WALVE FOUND, CLOSED TO PRE 55URE SWITCH PER$3NNEL ERROR
,

G 8F2 016199 100776 H XW V03 0 1 i E 00 Alt 2ER V ALVE ON FLOW INST RUMENT F OUNO OPEN PERSONNEL ERROR

G OF 2 021782 062778 H XV V01 U 1 i VALVE LEFT SHUT IN LUS DIL LINE TO HPCI PUMP PERSONNEL ERROR IN VALVE LINE UP

G BR1 030407 021480 H XV V01 V 1 i M A NU AL ISOL VLV LOW SIDE OF AE41L515A FOUNO CLOSED PERSONNEL ERROR (WHEN UNDETERMINE05
G BR2 014647 020576 L XV V03 U 1 N PR!$$ SW FOUNO 150L ATED AF TE R TE5fl4G PERSONNEL ERROR

G Col 020806A 020778 H XV V03 V 1 i ISOLATION VALVE TO OPI5-76 FOUND CLOSE 0t SEE0200063 PE RSONNEL ERROR
G DA1 015991 092876 H XV C00 1 i HPCI TUR8_5fM LINE_H1_FLO_EQUAtt2tNG, VALVE LEAKS C AUSE UNKNOWN

G DR2 021158 042878 L XV V01 U 2L N V ALVES IN LPCI E CORE SPR AY LINED UP IMPROPERLY OPERATING PEP 50NNEL ERROR

G EN! 017096 011777 L XV V03 U 1 U PRESS SW FOUNO WALVED OUT WHEN REQUIRE 0 OPEN PERSONNEL ERROR

G E N1 0 3115 7 051080 L XV V03 U 2 N IWO COOLING WIR VLW3 TO PUMPS A E 8 FOUNO CLOSED PERSONNEL ERROR

3 E N1 0 31521 062280 L XV V01 U 2 i RHR MIN FLOW VLV5 E11-F0188 L D FOUND CLOSED PFRSONNEL ERROR
_

_.
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MANUALLY OPERATED WALVES
,

;
. ___.__

'
._

A

( MkiFC
V A 0 0UV & N
E N CONTROL EVENT E M 01P 1U IN I NONSER DATE MP EEELM V MGDE DESCRIPTION CAUSE DESCRIPi10M! __ __

G E N! 0317694 071180 L NV V01 U 2L N CODLING WATER VLV SECUSED WHEN REQUIRED OPEN PERSOMMEL ERRDA

HPCI OR Alk V LVE CV-2043 LE AKING THRU'h'tTERNALLYG M01 023390 112478 *t XV C25 1 N
INTERNAL PARTS NEED REPL ACEMENT

G WY1 019854 110177 0 IV F08 1 i M ANIFOLO SYPA33 VALVE F AILE0 10 OPERATE C ALLEO THRE ADS / STEM SEIZED

a

O
c

9

m



PWR Safety anc BWR Relief Valves

Thers are 9 LERs on PWR safety valves and 71 LERs on BWR relief
valves. For both types of valves, rates are estimatea for failure to open,

failure to close, and internal leakage. No common cause events were
reportea for safety valves or for failures to close in relief valves, so

acst quantities cannot be estimated in these cases. Although rates are not
estimated for f ailure to operate or improper valve lineup, events involving
these modes are includeo in the summary tables of faults and in the
one-line cescriptions.

.
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SWR RE L I E F .V. A.L VE.S
,

- .
1

A i

C
5 i

P C I
L C M A TF

W A 0 0UY A N
E N CONTROL EVENT E M 05P IU *

N T NUM8ER Dale 9P E EELM T MODE DESCRIPTION CAUSE DESCRIPTION
- -- .==_ .. --- ..

G RF1 017525 042177 K RV B2F R 1 N MN.5 7M.5 4F E. RELIEF V/.V. F AIL E0 TO RE SE AT $FVERF STM. CUTS 04 PILOT DISC

R ELIEF W Aff,E f-5-41_0PENEO,AND FAILED TO RESE AT C AUSE OF MAL FUNCflON UNKNOWNG OF2 020380 020576 K RV 800 R I N

G OF2 020469 027.378 K R;f 800 R 1 N RELIEF VALVE 2-1-5 OPENE0 AND_ FAILED TO RESEAT C AUSF OF MALFUNCliON UNKNOWN ,

G 8F2 032705* 097990 K RV F00 R S T 5 MS RELIEF VL V1 F AILED .T.O ACTUATE..A_t . PROPER PRESS NO C AUSE ST ATED SET PRESS V A5 RE5E T
,

i

-

-

_ t

G 8F 3 020923 041578 K RV 800 R 1 N REttEF ;-t-31_F AILED TO RE SE AT AT PROPER PRES $URE C AU$E OF MALFUNCTION IS NOT KNOWN i
,

G 8F 3 0221264 081778 K RV 800 R 1 N A MAIN SIM RELIEF VLV DID NOT CLOSE AFTER LIFTING C AUSE OF F AILURE NOT GIVEN .

G SF3 033640* 121080 K RV F00 R S T 8 MS RV5 F AILEO TO ACTUATE AT REQUIRED PRESSITESil C AUSE NOT PRECitilY KNOWNIRESET ADJU$iMT I

! G BR1 020771 031378 K RV B2 7 R 1 M RELIEF VLV 821-FO!3F F AILED 10 RESE AT,AT RE4. PRESS DEFECTIVE PILOT vtytPILOT REPL ACEO
G BR2 018697 0715FF K RV 816 5 1 N 5 AFE f f REL.vLv 821-F0138 STUCK OPENI AF TER MAN.0 PEN GR44 ON 50LE MOIO A55. FOR REMOTE ACTUAlp

G SR2 025638A 032079 K RV A27 R 2 f 2821-F013HE0138 SE T POINTS FOUND ORIFTED NIGN SETPOINT ORIFT or PILOT WALVES

G BR2 026626 071779 K RW F27 1 N SAFETY RELIEF VALVE F013E_ LIFTED G RESEi-SPURTOUS FNCESSIVE PILOT VALVE ASSEMBLY LE AK AGE
G 8R2 032662 091080 K RV Alb 5 1 i AD5 RW 2-821-F013E F AILED TO ACTUATE AS REQUIRED ORDREN WIRE IN 50LEN010 COIL ECOMMAND FL T l

Fj G C 01 014936 051476 K RV A27 1 M MAIN STE AM 5AFEf f RELIEF b ALWE MALFUNCTIONING CR ACK IN BELLOWS TO SASE WELD
#' G C 01 0158 73 081376 K RV A02 C 1 R SETPOINT OF MS-RV-71E ADJUSTE0 iPCORRECTLY TNCORRECT Malmi! NANCE PROCEDURE

G DA1 014445* 033176 K RV C27 6 T SIR RELIEF WALVES LEAKING INTERNALY ENCFt5 STEM 9 CUTTING ON PILOT VALVE SEAT

G Dal 017631* 032877 K RV A27 6 T 6 MAIM STEAM RV Otp NOT LIFT AT PROPER PRES $URE FAILURE OF pilot VALVE to OPERATE

G DA1 021169* 040378 K RV A00 4 i SE TPOINf 3 OUT OF_5PEC ON 1 S AFTEY*3, RELIEF VALVES CAUSE UNKNOWN
G 0 A1030530* 031090 K RV F00 R 3 T 3 TARGET ROCK RELIEF VLV5 FOUND WITH s AO SEiPotNTS CAUSE UNKNOWN
G DA1 033106 111080 K RV $27 1 M RELIEF VLV P5V-4405 F AILED TO CLOSET 3 CRAMMED PL ANT Pilof VLV PR08 TEM OF UNKNOWN MATURE |

G OR2 01474F 052576 K RV 827 1 f OURING BLOWOOWN YE5Y~ VALVE 203-3A REMAINED OPEN EXCESS LE AK AGE ON FILOT STAGE OF VALVE

G OR2 019985 120977 K RV A00 R 1 i ELECTROMATIC RELIEF VALVE 38 FAILE0 TO OPEN CAU$E UNKNOWN

G OR2 033323 112480 K RV F00 1 N 24 5 A/F dY RV VLV NOT OPERABLE IN SAFEff MODE C AUSE UNKNOWN A T THIS TIME

G OR 3 018 378 A 061177 K RV C02 8 1 M E LECTROM ATIC RELIEF V ALVE 203-3D LE AKING INTERN ALY PILOT FIN ADJU$iED INCORRECTLY ,

!

G O R 3 018 3Fe e 06117 / K R V C 10 R 1 N E LEC TRONATIC RELIE F VALVE 203-3E LE AKING INTFRN ALY DIRT UNDER V ALVE SE AT

G OR3 U1837F 061277 K RV C2F R 1 i E L EC TROMATIC REL IE.F..W.ALVE 20 3-30 LE.A.K.I.NG INTERN ALY DE FE C TIVE PILOT VALVE STEM---

_ -_ .

_______ __ -- - --m - - - - _ - _ _ - - _.
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BWR RELIEF VALVES

&

k$
P Y C I
L C M A TF V

W A 0 0 Y AN I
E N CONTROL EVENT M 0 P IUt

DATE MP E EL M Y.N ..I. NU18ER-- _ = - _- MODE DESCRIPTION CAUSE DESCRIPTION
--_

G OR3 018376 061377 K RV A10 R 1 T $0tENOIO OPERAf tNG LEVER FOR 203-3C ST IC K I NG RU$f SUILOUP DN GUIDE PINS
G 0R3 030967A 042580 K RV A12 R 1 N 3A TARGET RUCK ADS RELIEF FAILE0 TO OPEN AIR ACTUATOR IMPROPERLY 80 LIED TO WLV
G OR3 0309678 042500 K RV A27 R 3 N 38,3Ce 3E A05 ELECTROMATIC RELIEFS FAILE0 TO OPEN VARIOUS PILOT V ALVE PRn8LEMS
G EN1016841 120976 K RV 830 a 1 i RELIEF VALVE'WOULO NOT RESEAT C AUSE UNKNOWN

G EN! 017110 010977 K RV 827 R 1 N RELIEF VALVE 821-F013G OPEMEO AND STUCK OPEN GROS $ LEAKAGE OF PILOT *2NO STAGE AS$EM8LT

821-7013G OPENEO AND STUCf OPENC AUSE UNENOWNeVALVE TO BE TESTEDG EN! 017189 020177 K RV 800 R 1 N RELIEF VALVE
G EN1 018649 080977 K RV A00 1 N S AFETY RV 1C F AILED TO OPEN AT HIGN RE ACTOR PRESS. C AUSE UNKNOWN

G EN! 020019* 100677 K RV A00 R 4 N FOUR RELIEF VALVES F AILE0 TO OPEN FOLLOWING SCR AM C AUSE UNKn0WNeV ALVES BEING EI ARINED
G EN! 02172 38 060978 K RV A12 R 2 i TWO RELIEF VALVES FAILE0 8ENCH CHECK PROSLEMS WITH PLUNGER $ AND SPRINGS
G EN2 025467* 021479 K RV A27 2 R 2 $4FETY RELIEF VALVES F AILE0 TO OPEN AS REQUIRED SCUFFING OF PILOT DISCS AND $ EAT 1

_

G EN2 025875* 050879 K RV F05 C 3 M AIR OPERATOR $ FOR THREE $RV'$ IMPROPERLY IN$f ALLE0 IMPROPERLY INST ALLE0 ST WYLE LAS
G EN2 033426A 112680 K RV F27 A 8 T DUT OF THE WLVS 2821-50134-Me8 VLVS FAILE0 PILOT SEAT LEARAGE

~j G EN2 0314268 112600 K RW A00 R 7 T GUT OF THE VLVS 2821-50134-Ne 7 VLVS SE T PRES $URF W AS TOO HIGH## C AUSE UNKNOWN
'" G Mll 018156 061877 K RV C27 1 N RV O!3CH TEMP HIGH/VLV LEAKING STM I N,IE R N A LL Y COLL APSED FILIE Re $lM CUtitNG OF PLT $ EATS

,

C MI1 0206988 011078 K RV C27 R 1 i RELIEF VALVE LEAKING THROUGH LEAKAGE IN PILOT WALVE # $IE AM CUT
G Mll 025313 022679 K RV 827 R 1 N $RV LIFIED PREMAIURELY G FAILE0 TO RESEAT PILni OISC STEAM !?!
G N01 015100 061476 K RV A24 S' 1 T SAFETY RELIEF VLV 2-71A FA LEO TO ACTU5TE AIR LEAK IN AIR SUPPLY SYSTEM
G M01 025804 031579 K RV F06 1 T OPENING DELAY TIME OF 'A' $RV IN EXCESS OF A$$UMED PROCEOURE DIO NOT HAVE INSULATION INS PE C

G NM1 01740!* 030977 K RV Ato $ 3 N 3 OUT OF 6 A05 RELIEF VLV5 WOULO NOT H AVE OPER ATE- -0 Ir NEEDE07# RESET $ WITCH F AILURE
G OC1 018 671 080277 K RV A12 1 i ELECTROMAIIC RV C FAILEO TO OPEN ACTUATOR PL ATE SOUNO AGAINST A RIVEI
G OC1 027195 091779 K RV A16 5 1 i ELECTROMATIC RV WOULO NOT HAVE OPENE0 HIGN PRES $URE MICR05 WITCH WAS DEFECTIVE
G OC1 0300474 010500 K RW A05 C 1 i ELECTROMATIC RV"Da F AILE0 TO OPEN OURING TEST RETAINER RING SACKED OUTe GRUS SCREW GONE

ELFCTROMATIC RV"0" F5tLEh TO OPEN OUR_I G TESTPROCEDURES F AILED TO DESCRISE A0JU$fMEh!
~

G OC1 032048 071680 K RW A06 1 i

G P S 2 01508 5 062976 K RV 827 R 1 N M AIN STE AM RV FAILEO IN OPEN PO$li!ON Pltof VALVE SEAT LE AK AGE

G P82 016333 111476 K RV 810 R 1 N MAIN SIM RV 71F FAIL _E0 IM OPEN POSITION OIRT Uw0E R PILOT OISK A40 SEAT
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BWR RELIEF VALVE 5i

t

A

ki 5
P C Ir

j L C M A TF V
j V 4 0 DUV 4 N I

E N CONTROL EVENT E M o5P IUT,

; M i MUMBER OATE MP EEELM Y MODE DESCRIPit0N CAUSE DESCRIPit04

I G PS2 016676A 010677 m RV 82F R 1 N M AIN SIM RV F1E F AILED OPEN ERCESSIVE PILOT SEAT LEAKAGE

j G P S 3 01515 3 071276 K RV 827 R 1 N F18 MAIN STE AM RELIEF VALVE F AILEO OPEN FAILURE OUE TO PILOT VLV SEnt LE AE AGE

G P B 3 015228 072076 M RV 027 R 1 N MAIN STEAM RELIEF VLV 71G F AIL Ef4 OPE N F AILURE OUE 10 PILoi VLV SE AT LE ANAGE

G P83 025 311 022579 K RV F16 5 1 N RELIEF VALVE RW-71L FAILE0 TO OPERATE FUSES OLOWN, SNORT TO GROUNO
~ ~

RV 203-3C 050 N05 OPEN FROM REMOTE CONTROL SWITCN DETER f DF TNE REMOTE AIR ACTUATOR DIAPNG Pit 017674 0510FF K RV A24 5 1 N

G P 11 019 736 111477 N RV A24 5 1 i RELIEF #$AFEf f VALVE 203-30 COULO NOT BE MAN OPENED 84tt OF 3-WAY SOLEMOIO WAL TO PORT PROPE R

G P11 019859 111577 M RV C27 R 1 M RELIEF V ALVE 203-30,0E TE RMIME O 10 OE LE ARING FIR 5f *SECOND ST AGE OF PILOT VALVE LEAKtME

G P11 019756 111777 K RV C27 R 1 N RELIEF VALVE 203-30 DETERMIMES TO BE LEAttNG FIRST STAGE OF PILOT WLV SE AT LEARING

G Pit 022757 100978 R RV B27 R 1 N RV-203-3C FAILE0 10 RESEAT AT PROPER P RE S$URE EfCES$1VE PILOT SEAT LEAKAGE

G P11 031759 072500 R RV A21 R 1 i RW 203-30 F AILEO TO OPEN OURING TE5f tLOCuiliE IN TNE VLV5 50LEmot0 ASSEMaLY REPL ACEO SAME

G P11032273 080180 K RV A00 R 1 U RW 203-30 OIO NOT OPEN GIVEN MANUAL UPEN 31GNAL NO CAUSE COULO DE DISCOVERED SV FACT REP'

G PIl 032812 100100 K RV 812 1 N e0' RELIEF VLV STUCE OPEN DURING $ NUT 00VM MAIN PISION SCORE 0
,

B0 G QC1 016472* 110176 K RV A13 2 i ELECTROMATIC RELIEF VALVES F AILES TO OPEN#TE5flNG EXCESSIVE INTERNAL STEAM LEARAGE'

G QC1 020532 032077 K RV 412 1 i RAIN STE AM ELECTROMATIC REttEF FAILED TO OPENFTEST INTERN AL PART5 FOUNO LOOSE AND MISSING

G OC1 020425 111677 m RV A16 5 1 N RELIEF VALVE 1-203-19 FAILE0 TO OPEN ON DEMAND COM94No# WIRE !!E IN ELECT CONTACTOR
~

G GC1 020636 020678 K RV A12 1 T ELECTROMai!C RELIkk 1-203-3E kAiLEO TO 0 PEN # TEST WORN INTERNAL 84RT51 VALVE v45 REPLACE 0
G OC1 021400 042478 K RV Alt 1 f ELECTROMATIC RV 1-203-3C F AILE0 TO OPER ATE # TEST WELO FAILURE SETWEEN SODY AND C AGE #WISR A T

'
C QC1 026560 071779 M RW F16 5 1 T REttEF V ALVE F AILEO TO OPE R ATE PRESSURE SWITCN WIRE NOT CONNECTED

G OC1 031359 051180 N RV A16 5 1 i RV 1-203-39 FAILED TO OPEN OURING TEST etRT ON CONT ACT5 0F NOLD-IN Coll SWITCN

G OC2 016473* 110176 K RV A09 R 2 i TWO ELECTROMATIC RELIEFS F AILEO 10 OPh4 ON TEtitMG INTERNAL BINDING OUE TO CORROSION PROBLE P
G aC2 02a533 032377 K Rv A12 R 1 T ELECTROMAT:C ret!EF FAntE0 TO OPEN OGEtNG Test:NG to0SE tMTERNAL PARTS s0UNosEsCE55 VIER 4r
G OC2 019223 092377 x Rv A12 R 1 i ELECTROMATIC REL5EF FAILE0 TO OPEN OutiMG TEST 1MG RINGS CUT GROOVE 5 IN 015C GUIDES 5TE AM CU T
G QC2 019745 110677 K RV S27 1 N RELIEF VALVE 2-203-38 FAILED TO RESEAT PILOT VALWE WAS STE AM Cut AND ERODED

R E L I E F v 4.L.V.E F .a t L E O T O.O.PE _R a.i E A S R.E _euiR E D. PRES $URE CONTROL SWITCN SEIPOINT ORIFTG OC2 020245 011470 M RV F16 5 1 i
. . . _ .

G OC2 022815 0929F8 K RV A24 5 1 T RV 2-203-3A F AILE0 TO OPENtM ANUAll # COMMAND AIRLINE TO MANUAL AIR OPE R A T OR BROKE

t

i
__ _
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OWR RELIEF VALVES

A

$
P C I
L C NA i F VV A 0 0UVA NjE N CONTR0t EVENT E M D $P 1U y

4 i MUMBER DATE NP EEELM Y MODE DESCRIPTION CAU$E DE$titPi!ON

G OC2 031100 042090 K RV A2T R 1 i RW 2-203-3C F AIL ED TO OPER ATE OURING T E$f
G OC2 033138 101f80 K RV A25 R 1 U RELIEF VLV 2-203-3C FAILEO TO OPEN

~
EXCES$ CLEARANCE. PLUNGER TO PILOT VL STEF

LEARAGE OEtuEEN NAIN 013C AND DISC GUIDE
G OC2 033525 120300 K RV A12 R 1 N ELECTROMatIC RELIEF 2-203-30 F A IL E D_ TO,0PE N STEAN LEANAGE RETAINER PLUG TO MAIN DISK

G Vf1 015184* OT06T6 K RV A22 C 3 i 3 T ARGE T ROCK RV$ FAILEO TO OPERATE 45IGNAL/NA104LI DIAPHRAGM IN AIR OPER ATOR$ F AILEOfME AT
G VY1 020910 0412T8 K RV A00 1 R RV (6THH138,$ET_ TOO HIGH SETPOINT ORIFT/ RESET TO LOWER LIFT PRE $$
G VY1 025152 0123f9 K RV A00 R 1 i $ TE AN VLV $ AFEif FOUNO TO HAVE TOO HIGH $E TPOINT $ETP3 TNT ORIFT

__

_

C VY1 032985 100T80 K RV A00 R 1 i NAIM-$1EAN RELIEF VLV $1N6THH12 SET POINT 38 TO H! SETPOINT ORIFT

a
N
N
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ALL VALVE LER$ USED

i A
C

$ i
C I

C M ATF V
V O O T AN I

i E N CONTROL EVENT E M 0 P 1U TN T NUMBER DATE MP E EL M V MODE DESCRIPTION C AUSE DESCRIPTION_

8 AR1 015207 061276 G Ny V06 U 1 N V ALVE $F-22 WAS NOT CLOSEDI A SPILL RESULIEDI PROCEDURES WERE IM ADEGU ATE
8 AR1020607 011378 8 AV A23 1 i W ALVE CV-2667 F AILE0 TO OPEN REMOTELY TOROUE SWITCH DEPECTIVE
8 AR1 022339 072078 G RM F23

1 T SODIUM TH_IO5ULFATE OLOCK VLV CV-2411]IL. TO OPER TOR 00E SETTING OUT OF A0JI ORY PACKING
i e AR1 027473 100979 F RM F16 U 1 i C V1616 F AILED IPI THE_E5 Po$ITION CONT FUSE BLEW OEC AUSE OF GROUND WIRE
f 8 AR1 030864 040680 8 RM F02 C 1 T EMER. FW $UPPLY VALVE F AILIO TO FULLY OPENICV-2667 LOOSE BOLTS SECURING ACT TO VALVE 800Y
) 8 AR1 030926 040780 H MV A20 1 N CV-U227 FAILE0 TO OPEN ON MAN HPI IHPI VLV LOOP 89 MAN ENGAGING LEVER FOUNO STUCK IN ENG POS
| 8 AR1 032533 090680 G MV 823 1 N

RC5 MAKE U.P..B. LOCK VLVICV-12348 F AILE0 TO FULL CLOS TOROUE SWITCH $ETTING T03 LOW1 . _ _

i
8 CR3 0171684 020377 L MV A20 R 1 N DEC4Y HE AT VLV OHV-4 WOULO NOT OPEN REMOTE ACTUATM MTR. OPERATOR WOULONe T QVERCOME VLV. OR A G

j
8 CR3 0171698 020377 L MV A20 R 1 N DEC4Y HE AT VLV OHV-41 WOULON'T OPEN REMaif ACTUATM MTR. OPER ATOR WOULON'T OVERCOME VLV. OR A G

l O CR3 0173228 030777 H RM V01 U 2L M "B* LOOP OF HPI SYS. ISOL. CONT.TO T.5.F_0R MAI4fENC PER$0NNEL ERROR
8 CR3 017658 042177 C RM V01 V 2 N SUC T.VLVS C AV-38 546 FROM 80R IC AC10 STOR.T ANE. SHUT Y.5.VIO.F PER 50NNEL ERROR # IMP.VLV LINEUP
0 C R 3 018 561 071577 L MV A23 R 1 i VLV OHV-41 WOULO MOT OP N FROM CONTROL ROOM C AUSED 87 5HIFT IN TOROUE SWITCH $Eff!NG

~

.a' 8 CR3 018562 071577 L MV A00 R 1 T DECAY HE AT VLV OHV-4 WOULO NOT OPEN FROM CONT. ROOM C AUSE OF F AILURE UNKNOWN, (
*

j 8 C R 3 018 566 072977 H MV A12 1 i HPI VLV MUV-25 FAILED TO,0 PEN AUTOMATICALLY MECH.RIN0 LNG OF THE REVERSING INTERLOCKS
| 8 CR3 019010 082777 L MV 823 1 N CORE FLOOO OR.VLV FOR 8 CORE FL.TR.WOULON' T CLO$E ORTFT OF TOROUE $WICH SE TTING8 VLV CFV-12

8 C R 3 019013 083177 L RM 800 1 N CORE FLOOD _ S AMP _. ISO.VL V CF V-11 WOULON' T CLOSE C AUSE OF FAILURE UNKNOWN

8 CR3 021775 Ot2178 L RM 400 R 1 N OFC AY HE AT REMOV.VLV DHV-111 WOULO NOT OPE N REMOT. C AUSE OF EVENT IS UNDETERMINED
8 CR3 022361 081978 L RP G16 T 1 W OHv-3 WENT CLOSED WHEN REQUIRED TO REMAIN OPEN t. CSS OF 120 VOLT AC VITAL SUSIINVERTERI
8 CR3 022359 090778 L RM 823 1 T C0% FLOOD VALVE CFV-15 F AILED TO CLOSE ON TEST FAULTY 70RCVE $ WITCH

'

8 CR3 0230954 100478 L RV V03 U 1 T !!PL VALVE TO FLOW CONTROLLER utJil5EE C230958 *ERSONNEL ERRORIVALVE REGUIRED ,10 SE OPE Nj
8 CR3 0230958 100478 L RM F16 T 1 i FLO0 CONTROL VALVE OHp1_10 F AILE9 ;O CONTROL FLOW 40 $IGNAL FROM FLOW CONIRCLLER 1

8 C R 3 023 23 3 . -1M015 G RM V01 V 2 N CONC.80RIC ACIO TK.015C.WLV5.C AV38L43 CLOSE03T5 VI, FE RSONMEt ERRORIIMPROPER Val VE LINEUP
S CR3 025547* ON479 L RM A00 R 2 N

- DEC4 7 HE A.T.. REM.O.V AL VLV5 OHV .314 COULO NOT BE OPEME,0 RE4CTEL Y--C AUSE UNKNOWN.. - - . - _ . - - - - . , - , -,
8 CR3 025631 032179 G CV Voo U 1 M MAKEUP PMP 3-C O.I.S.CH.G..STOP CHK VLW MUV-2 IMPROPE RL PO$iT10NE O -C, AUSE UNR%Q'eM - I

. - - = _ - - __.

8 C R 3 025136 040479 L RM F00 R 1 i IHROTTLE VLV HOV-110 WOULO NOT CONTROL FLOW IN AUT NO CAU5E FOUNO ' '
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5
P Y C
t C M A fF

V A 0 0UY AN
E N CONTROL EVENT M D}P I UN T NUMBER DATE MP Et ELM Y MODE DESCRIPTION CAUSE DESCRIPTION

= - _ _ ._ ... . .

8 CR3 025925 0424T9 L RM A12 R 1 N DEC AY HE AT REMOV AL VLV DHV-4 F AILED 10 OPEN REMoff WASHER SINDING AT $1EM NUT INTERFACE
OECAYhk5T.PMP 015CH_1HR0ikLE DIDgeT CONTROL IN AUTO. LOOSE WIRES ON $ ELECTOR SWITCH8 CR3 030369 020600 L RM F16 T 1 i 'A'

8 CR3 030667 030680 L RM GOO 1 N DECAY HEAT $UCI!ON ISO VLV OHV-3 CLO5E D IN ADVER TEN #FTLY. NO C AUSE COULO BE FOUND

f VLV CFV-79 F AILED ALOW1HG B AC FLOW fMfD N2 $Y$8 CR3 0318944 072880 H CV B00 1 T CK
,,

CAUSE NOT GIVEN FOR FAILED CHECK VALVE

8 C R 3 033 760 080680 L RM F24 i 1 I OHV-110 WOULD NOT CONTROL FLOW IN AUTOMATIC AIR IN THE CONTROLLER $EN5ING LINE
B CR3 032554 082780 L MV F24 T 1 T OHV-1114'8' DECAY HEAT PMP Ot$CH THRDTILEI DID NOT ## CONTROL IN AUTO. WIR IN SENSING LINES

,

I 8 CR3 032555 A 090380 L My F20 R 1 i DHV-110 01D NO.T.O.P.E.R A.T E AS REQUIRE.tFIFIH OCCURS ELECTRICAL SHORT FOUND IN MOTOR
-_ . . .-

| 8 CR3 0325558 090580 L RM F16 5 1 i MUV-23 FAILE0 TO OPERATEe NO POWER F AILE0 CONTROL TR ANSFORMER

8 CR3 032682 091680 L MW F16 i 1 T DHV-111gege OH PMP DISCHR THROTTELI 010 NOT 0*ER. HIGN ALARM SWITCH OID NOT OPERATC

8 081 0209894 0386F8 8 MV A26 1 T AUX.FDPMP 1 1 STOP VLV AF3870 FAILED TO OPEN LIMIT SWICH ON VLV MIR NOT ADJU$iED PROP.
8 081 0209898 031678 8 CV E00 2 T CHECM VLV5 AF39572 LEARED INTERNALLY C AUSE OF REVERSE LEAKAGE NOT GIVEN

8 081 021957 071678 L MV A12 1 M DEC AY HE AT C00L.1-2 OUILET VL7 DH-14 A,WOLON'T OPEN ACTUATOR ARM HAD BECOME M15 ALIGNED
to 8 081 025402 011779 L MV 820 1 N CORE FLOOO_ T ANK, 1-2 ISO VLV CFI A WOULO NOT CLOSE LOOSE SET SCREW IN MOTOR OPERATOR
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cn __ .-

8 081 025521 022079 8 "V 823 1 i AFW VLV AF3869 COULD NOT BE CLOSED REMOTELY FAULTY 10 ROUE SWITCH IN MOTOR OPERATOR

S DR1 025520 030679 H RM V01 U 2 N 80 RATED WiR STOR TAME ISO VLV5 OHf 4E78 CLo$f D WNEN RE 00t REO OPE N--PE R SONNEL ERROR
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B 081 030931 041080 L AV A12 1 N OHR COOLER OUTLE T VLV WOULO NOT OPEN COMPLETELY R ADIUS ARM OUT OF ADJU5IMENT

8 081 030872 041880 L RM B12 1 N DH62 W AS D15 COVER OPEN REMOTE OPERATOR DUT OF ADJUSTMENT

8 081 031898 071080 L RM F02 C 1 N DH COOLER 1-2 DIhbb CONTROL VLV OPER ATED ERR Af tC SFAS CH 2 DEENERGIZED FOR MAINTENANCE

B 0R1 0319064 072480 L RM F02 8 1 M DH 12 CLO5ED PERSONNEL SHORIED FU$E CLIP IN CONTROL PC
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_

______,

8 081031906C 080380 L RM F02 8 1 M DH 11 CLOSED MAIN. SPEC. REMOVED B1ST A8tE

8 081 032122 081380 L RM G16 V 1 N DECAY HEAT ISO VLV OH-11 SEG AN CLOSING.SiOPPEG PMP *ER$0NNEL FAILED TO 8 LOCK AUiG CLOS.$IGML
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L C MA TF V i
'

V A 0 0UY AN I !

E N CONTROL EVENT L M D $P IUT
N T NUNSE P OATE MP EEELMY M00E DESCRIPTION CAUSE DESCRIPTION ,___ _ , ,,,,,, _

_ ,, _

C FC1 014561 041476 H RM 816 5 1 i HCV-383-4,rAILEO TO CLO$E ON TEST SIN 0tNG CONTACT IN SREARER TO VALVE
__,

C FC1 019551 10I677 K RV A00 R 1 P- V ALVE PC-142 RELIEF PRES 5URE OUT SPEC HIGH COULO NOT BE DETERMINED

C FC1 022469 092178 8 AV A24 U 1 i V AL YCV-1045 F AILL'3 TO OPE NI AUE.F D.PMP.$f M.INL.) INSTRUMENT AIR SUPPLY TO VAL CLOSED

C FC1022972 110178 8 CV E05 C 1 R AUE FEED CHECK _V ALVE FCUND INST ALLED WRONG CONSTRUCTION ERROR
; C FC1 023139 112478 L RM F16 U 1 i PC-1058 WAS NOT OPERATING VALVE CLO5ING REL AY NOT REWIRED AFT MAINT

TWO PRESS,0P, RELIEF hathES OPENED WHEN _REO CLOSED
~

C F C I 023171 122078 K RV VO6 U 2 M TECH FULLEO FUSE $e0EFECTIVE PROCEDURES

C FC1 025590 032179 H MV A16 5 1 N L OOP S AFETY INJECT. VLV HCV-311 FAILEO TO OPEN INTERLOCK $WTCH SIN 0tNG IN CONT CIRCUITR1
i
; C F C1030212 011780 H RM 816 $ 1 i C ONT.* S UMP RECIRC VLV HCV-38 3-4 F AILED TO CLOSE AUX INTERLOCK FOUNO SIMOING

C MI2 014461 030976 8 RM A16 S 1 M AUE.FEEDPMP.5TM. INLE T VLV. CYCLE 08WOULO NOT REOPEN FAILURE OF VALVE OPER ATING CIRCUIT
C M I2 015 338 072476 8 MV A20 1 N INLE T S TE AM TRIV ALVE WOULO NOT OPEN VALVE OPERATOR SPINOLE F AILED

C M12 017620 040777 'M CV E00 R 1 N INT LEAK OF CV BETW INJECT TK 4 AND PRI COOL ANT C AUSE UNKNOWN

C Mit 018740 072177 H CV E00 R 1 M 5.I. HEADER CHECK VLV. 2-51-648 LEAKING INTERNALLY NO CAUSE GIVEN

LO _- INJECT TK 4 ANDPR$ COOLANTC AUSE UNKNOWN
d C M12 018971 081677 H CV E00 R 1 M INT LEAK OF CV SETW
43 C Mt2 027976* 122879 H AV F00 2 T HPSI INJ.VLVS. 2-S t-616E626 OVER TR AVEL LED 38 N0 C AUSE FOUND FOR FAILURC

1 C Mt2 028075* 122879 H RM C00 R 2 N SI TANK 01 FILL VLV AMO/OR OR AIN VLV LE AKING INTER NALLY--MG C AUSE FOR LE AK AGE GIVEN
1 C MI2 031945 070380 H XV V06 U 1 i HP$1 PUMP MINIMUM FLOW VLV WAS SHUT DEFECTIVE PROCEDURE $eC AUSED PUMP $E12URE
j - - - - -- --- -- =

C M12 033506 171080 H MV F23 1 i NPSI INJECTION MOV-2-S t-616 OVER TR AVEL LEO 174 IMCH OPERATOR SEN5tTIVE in TOROUE $ WITCH,

C MY1 020758 020277 H RM F16 U 1 M V ALVE SL-P-3 F AILED _ TO OPER ATE _

WIRES DISCONMECTED IC AU$E UNKNOWNIa

C MY1 022141 081578 K RV A00 1 M PRE 55URIZER RV P R-5-13 $ E TPOINT 00 T OF SPEC C AUSE UNKNOWNe 5ETPOINT ADJUSTED

C MY1 025490A 030779 H MV F23 1 T "A" TRAIN HPSI PMP SUCT.VLV F AILE0 TO OPER ATE IM PR O P E R TOROUE SWITCH SETTING,

C MY1 0254908 030779 F MV F23 1 i " A" TR AIN_SC AT GUTLE T VLV F AILED TO OPER AT E IMPR3PER TORQUE SWITCH SETTING
C MY1 026274 060779 F RV A12 1 N C 5-14 "B" TR AIN SPR AY HE ADER 550.VLV WOULO NOT OPN REMOTF LINKAGE DISCONNECT FROM HAN0 WHEEL

C MY1 030804 0 31980 L X V V01 U 2 N RHR VLVS RH-8 AND RH-10 FOUNO OPENED AND UNLOCKED PERSONNEL ERROR
-

C MY1 030991 040880 L MV F00 R 1 i L PSI LOOP _HE ADER STOP VALVE F AILED TO DPER ATE NO C AUSE FOUND IWLV IN LOOP R3pILSI-M-313
1

C MY1 031389 050680 L MV F20 R I T LPSI LOOP 3 HEADER
4, =

STOP VLV F AILE0 TO OPER ATE 8ROKEN WE LO ON COUPLING ON LSI-M-31
k

; PAGE 5

4
>

1
*

.

e

- - - - _ - - _ _



-

t == u == w
i Z w e% e as

== .a u o O e en & o
a == u m z ena e- w ac z

e= an ee > ee et v c z eu z en O,E em == u em an >
3 3 J.*

u > == en
t en en s =

O O w O w w as > = = = = > *= .J
er me o er o ea e eas > O at

K as O > es .4 w % O w em > > er E 4 3 as
m= 4 u w at *= em O O er Z en u es u I 2a

as e E E a % % K O Y w en u en @>
O at e= w > c em a= 3 e- o- .,s == I e- E u as ea w me
z z ew .a es en en 4 == == ene w m = == em 3 4 Z O e e

r O O > *= a ens s 3 3 w u 3 ma er 3 o en z
2 O u et Z *= u u Z > > en O > a a en
O ena == en O e a 3 = s w e .a Z Z 4 O O

- == e= e > z O e eas r == em o em .J O O > u ** et E
' e= w z .a > e6 s > 4 u u r a 4 w O > > *= ==

2 ' 4 v == es na 4 as E as > es u sa > w ** O .a r se
C i e6 en > O == u J E s J Z .d e- as =s u 3 w > O
se . 4 e O r E w O O O > er .a Z w ene en o u en

.Oe- ii e6 E -d O 4 r a u er er z as e. .a u 3 I O O w
&. w == u e- O sa8 % *= * ens > t ees er *= 0 W w Q z e u
es en s .J r Z O w r T e6 as er ens == 3 e N en ==
ar = ed O ens s 3 3 e- > O O O ar o > 3 w r o e w >
ui as w r == 0 d v v ew E > O en en O er .J $ u w
en as w ea == es es er O as O en ** e= c o as gr O O Z
wi O ea 3 .a O ens > r E w e o a.# w ans a er e- *e O es w
a' a a *E E I m a == == w > z 3 4 3 v w at a em E >

es u er w me er == O v r == 4 E o Z er eas er O ==
w . w as == ene e6 w as e= 0 O O O 3 m as er O ea o * w O == c
ea O Z 4 3 e6 N ew w w w G e= 4 e- as w o=
3 I .J w u e- > a os I T == gr 3 I a= e 3 as E .s .as as > e
as I ans == E w z een a as % % % O n o= w er w ** * O
vii x == == == m w E O E O O z r a- % e == 0 w 2 r u O E

|| r u 3 E r e- @ 2 2 3 3 O w a E as F eL w I e, a
i e 4 en er e= r O as == es as e O r 3 3 == e6 as O == e en e as
o ea == ew er o na er e r r z r o em O w er r == ea
i er r O > O es er en, e E w w > er r > e- er er ec w *= 3 au
o em C e as I -e ene ab e O O y r O O O == .a 3 == C es, w 2 as as
|| e6 u e 3 e as ew O r u u 3 3 r > r se > z E e6 et O as u 4

&
D w r en eL
I r w > c O
$ & > & M J r
e E c y een e u eno C O
4 3 o E O 2 y G en ens >

u. .a ** ens
l' ew I o w O w w 2 e6 en e > e ** ar
li

X es == z e- ew e6 == O O E e- er O as u *=li
e see me Z eaa O O *= w O 3 o- z es me Z as
I e6 em aw e ea > u Z eas e w as w ene
== c er o E O eas

O.
O w .e 2 en s O ew e- 2 e en

a D E O .e e e. > O w ans en O en 3 w >
ae I r 0 2 O ea 13 0 == 0 > $ me i 0 0% g 0 ** I & il O !- t me i I E 1 ees t || 9 s 6.# 9

t ==s 4 se Ie c i
en i O a e= I J 4 iOas i -O|E es. I eQ e= E i e == or i *= '

| em 6
8 3m I

' W e set 9O4 ' ans '|O i

3
ea eat I w I as | taa w ' eaa |EZi | is

*= .
w s O .u . 8 E e ==oa e es t e- a 'al as O ew as eaa . e sO >
.# $ w w O w I ens e O . =ase ' t eaa e= i' em w4e'l as ens ** == D il O 42 i e=

OI ea ' er: O 2 3,. .s i'O s
en i i er i me .1 == * as

' w ' On as t Oea. t '
n2 == 9 I l .a .J 'r9 3 was

e.#nas e e 4 e= eIe O em - . O es
em 8 O O

. e6
- w M as w as e e. e w ens 4 I O | ew g as - e- er - - == 4

3s m. ' e= I
eaa ' i E .>|> Oi

eo s em i2sE6m O O O enea ui E > ese a nas
f r 4 O 3 O am me aw g w .O i4 gg i i

ee o aw i .I O w : er en se > .a e a ens *= es an u O 4 ew E iZ l saa w er1
er e me i 3 1 ens l ea

| O, i r(c13 ' iO M u i mee6 ow .is ' as .a o =e es a se -a
' as .D i> em e e 6 5 DezeO > ' en O en, i ewws a= 1 1# | O , es uw z ew

#i e. O ! *= .J |z ik as w ew as > e 2 er O . me
*e O 3ee. == 3| en,

# i se s i2 ofav'Oe == ens ii4 u iw iw as Z 3 > e= w i>o es i u
'esaa e er ' E i ii em . aw
- i as a= evi >i i en *= e w nas e6 ' .>a 'O i**

>t u meaE ' r O i eas s a ens > as >0w s. w i em O at i asia.at sa i a-iw == * = i na O E z 2 > >
i .Ee s.i # t =e ' >. >- I

.se-

T ew'o *=
i em > > >tO. 2 4 == == t .d .aas e eas '' 31> r: i

- u * u .w
as '> Ot e. ''O J

- .d 6 .a .
O a =s > - en EI me - w r 0sO en ''a. ens i

E > e 4 eas 'u D e == 4u O u 2 e ed ==> ' ene>i O.iO e .a E O en l as as Of> u utr = ena ** et u t .a 'O 'O
>0v e- iE'

,# au - er i
a O em i' e- O se e= w I e= nas f esa eas > en 8 .a 'w u4O. ae Z *= ** I ee - *=

4 O Ei en . as T ena i o en aw 4 * i>. as - e= as e as u esa v v v >j4ens '
em

>
' meem 4

6 se. 43 ene 9.d a es. 4 2E - == |C ** w = = - 2 O E 3 en es . as e
i eef a |> # .J 30 0

' ew a Y a as & M a >0 N 3
7' ' i w- >! u & 9 ewI e6 ' en 4 O ew

i

O w i en D e ea a Oer m.e == 4 em

u8N..O ai .a aEeE gZ' E Z i e= i en ew e6 ui>i em O4e4# l' es
aw e C N - i >' e O4303' e= 4ei= i as i 3 == w . as iO . E E D 4 =# # I

4 i w i I g m '' e ' er ie i 4 eas I e I aw i E $ > i ew > i 3 3 as E 3 3 en i > i Z >= 0
3 = 6 es e a ene w as as .a O eu e- em aw u 3

se we > aw o e6 O O E as O == as es. I en ew .s = Z
i o me es u w = tas me w ens I e- ene t > ens ** ** E O ew en

E O O r e sa se ens w e.e en een p- w 3 o na en aw en r
== een m saa =s m o O 3 m e6 4 e w O E C % Z Z *e 3 >
.J e t > e- O e= m as = * es e .a en w =# == ew 2
O > > e en sa e se w I z w > as se e er as

I O O O as me > 1 > c 3 3 O O 3 O es 3 e u e as I Z == .a
e es E E D M es me u E as as u u 4 r o as se se me se T er en e.

asumem>==>> 0 3 e- > 3 Z > E Z Z > == > > > > Z e- e- 2 E > E > > 3

YSE6 a > >
0 N es one we me me me se se os se we se e=e e=e ee e=e me me se me ce N se N

J was ees e

>>&wl 3 > > e e 3 3 > > > e 3 3 m a

varDew3 ** e e e e ew m m e e e O O O m o m o N m o em e ow o
I O se sa N se me O O em on we O O ew N ce N ** me N we O se se O

Eccess i > as @ as em as > > as as as as as e as e 4 e e. m @ > e e a

i > > > > E > > E > > > r E > > > E E > > > > E D D
ucrew I or E E as er a os a E E E e er E E E m er u E u E er u a

em>en*=wE I Z Z Z =d Z w Z Z e e e es w e 2 2 e w e d ea Z .d Z w

* > e e e >= e e e e e o o Oo= 1 O *= e= e e e O O e e 4
e.= >= em > em >= p. em e- * ** ezwe e *= >= >= > > e e e= pm *=

e.e
e

an,* e *= em m e e ce e p .e O e e= em e es s% e se es e O > == ee

was e O em N O es se se we N o O em N O N #w N O O O se N N O
auO e s% e ed ee ed O *= E as > ev e e N em O > e m e e se um O N

8 O O we O O ** O O O O ** O O O *= ee O O O O O se O me se
.a i e e e
Osi O *P O ee e em e e ed *= O e e p ** e em es e e IP6 est O em N
t ens . e em M ra e e e N O O e O O see a w% N est e e O e ed e e
8-sh 8t N N N == m me N O es% e W% e d =e m *= se e as a=8 e N e e%
rru =* es O O em e= ew N em es e p & O m e e N em e e *= es N m
D3 I est me N N N N est m se we we we se N ed me aus ed ed N ew N m m M
UK '> O O O O O O O O O O O O O O O O O O O O O O O O O

se me se me me me se se -e me ce se se me we se se se se ce se e=e me we we
&.d4 re- > 4 4 4 4 4 as 4 ed # .A .d .J .4 .d > > > > > > > > > >

0 C e6 & ew & ew & ew en en M en en en en e e e e e e e e e W

Deter 1 u u u u u u u u uu u u uu u 3 3 3 3 3 3 3 3 3 3

140

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



_ - _ _ _ . _ _ _ _ _ _ _ _____ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _

.A.L.L.V AL VE L E R.5.U.S.E.D.

A

kC M iF V
V A i0 0UY A N I
E N CONTROL EVENT E M D5P I U 1
M i NUMBER Daff M P EEEL M Y MODE DESCRIPT!04 CAUSE DESCRIPTION:- - ==----- _...- =.

W DC1 016367 110176 L MV F12 1 i RHR VALVE,F AILED TO CYCLE DURING TE5i1NG PACKING GLAND WAS 100 IIGHT

W DC1 016648 121776 F MV V01 U 1 i CONT AINMENT $PR AY PUNP SUCT10N VALVE FOUND CLOSED PER$nNNEL LEFT VALWE SHUT AFTER A TEST

FE E D N 05"F AILE 6 ~ T6.C LU.S.E.........

W DCI 020694 020078 8 MV 816 5 1 N AUX
... COMMAND / LOOSE ELEC CONNECTION / CONTROL

W DC1 021011* 032274 H MV F16 U 3 N P O WE R F OUN D OF F 10 3 ECCS VALVES 3 SWE AKERS FOUND TRIPPED ON MCC
_ ____ _

W DC1 023114 112878 8 MW 816 $ 1 M AFW THROTTLE VLV. WOULD NOT CLOSE ELECTRICALLY 8t0 KEN LEAD ON Mik OPERATOR

VLV Ff0 231 W ULD FOI CLOSE
2W DC1 0250458 010679 8 MV 820 R 1 M AFW SR DREN WIRE IN MOTOR OPERAIOR

, , , ,

W DC1 025380 022379 8 MV 816 i 1 i AFW DISCHC VLV FMO-212 WOULD NOT CLOSE LOOSE CONNECil0M IN HOT 5HUIDOWN PANEL

FEED 5L5'Ff0-212 WOULD_Nbi Shut FR0M CONT RMW DC1 025378 030379 8 MV 820 R 1 N AUX
,

BROKEN WIRE IN VLV'$ OPER A10R
W DC2 020978 031878 8 CW B00 1 N AUE FEED SYS CHECK VALWE FROM 5tG 1 STUCK OPEN UNKNOWN ( VALVE 2-F W130-11 AT WOOD G MORRIL L

W DC2 021079 041678 L XV V01 U 1 N HANDWHEEL CAME OFF RHR WALVE,POSIfl0NING II WRONG PERSONNEL F AILED TO REP 6;*! G4 IHE WALVF
W DC2 022069 071978 L MV F 00 1 i RHR PUMP $UCil04 MOV F AILED 10 CYCLElitME-WISE UNKNOWN WHY CTCLE TIME EXCEEDED

W DC2 022581 092278 K RV V01 U 1 i PRES $URIZ.E.P.RV OPENED WHEN REQUIRED 10.OE CLOSED PERSONNEL ERROR.a ._ . __

] W DC2 0228384 101078 8 AV C00 1 U PNEUMATIC TEST VALVE LEAKED THRU.
_

UNKN3WN

W DC2 0228388 101078 8 XV V01 U 1 I AUX FEED V ALVE FOUND UNLOCRED L OPEN/ WRONG LINE-UP PER$0NNEL ERROR

CHK.VLV5.ff 5-127EEWW DC2 023030* 112178 F CV A05 C 2 N TO THE LOWER CONT. PR AY NO2 f t- -E$ INST ALLED 8 ACKWARD51#F ABRIC ATION ERR .

W DC2 0250454 010679 R MV 820 R 2 M AFW VLV5 F,MO-232L222 WOULD NOT CLO$E____ ORDREN W1RES IN MOTOR OPERATORS
_

W DC2 027930 121779 F MV A23 1 N CONTAIN SPRAf PMP DISCHG,VLV IMO-220 F AILED TO OPM F AILURE C AUSED 87 TORO SWTCH 81NDING
_

W DC2 030740 032580 8 MW F16 5 1 i AUX FEED VLv FM0-221 192 5GI DID NOT OPERATE ARMATURE LE AD PULL OFF OF VLV OP MOTOR
_ _

W DC2 031630 061380 8 RM C00 1 M
F R V-225 L.E.A.K.ED..ENOUGH.10 HINDE.R WELDING DOWNSTRE AM NO CAUSE GIVEN. MINOR LE AK AGE. - - _

-

W HN1 015218 070576 8 CV E00 1 M CHECK VALVE IN FEED LINE HAD REVERSE LEAKAGE NO CAUSE GIVEN FOR REVERSE LEAKAGE
W HN1 018777 080177 8 CV E00 1 i CHECK VALVE ON AUX FEED PURP LE AKING INTERNALY UNKNOWN

C IP2 0187878 050777 F RM F23 1 i VALVE 8228 DID NOT OPERATE PROPERLY 10R00E SWITCH M ALFUNCTION

W IP2 0187884 051377 K RW A00 R 1 i RV PCV-468 DID N0i dPEN AT SETPOINT PRES $URE SET POINT DRIFT
W IP2 0187888 011377 K RV C25 1 i INTERNAL LEAKAGE PAST VALVE PCV-466 FRCFt31VE VALWE 5 EAT WEAR

_ _

_

W IP2 021653 052378 H CV E12 1 i 4 IN SWING _CV,D.S.0F _ PUMP 22 LE AKING INT ERNALY TWO HANGER BRACKET 80Li$ MISSING

PAGF 7
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ALL VALVE LER$ USE0
1

A
|*

$ l
P V C
L C M ATF 'I'

V A 0 Y A N
E N CONIROL EVENT M P IU
N T NU1aER OATE MP ELM Y M00E DESCRIPTIO1 C AUSE DESCRIPTION

W IP2 026367 062679 8 RM 900 1 i SHUTOFF VLV PCV-13108ESTM.$UP.TO 822 AFW PMPI WOUL 0 NOT SHUT--NO CAUSE FOUND
W IP3 014604 042976 F RM V03 U 2L T INCRT.VLV LINOP FOR TESTefMTMNT SPRY ACCIO. TURN 04 PERSONNEL ERROR

~

W IP3 030696 031500 F XV Ac8 I T VC 150 VLV 8698t ISO SPRAY PUMP FROM CONT SPR4f HOR Ot04'T OPEN. KEY FAILURE IN YOKE NUT SU$H.
_

W IP3 0330114 101780 M RV C25 1 T PCV-466 WOULO NOT RELE ASE AT SET PRES 5URE & LE AKED VALVE SEAT AND O!5K HA's 4400VES
W JF1020993 032578 8 1V V02 U 2 N M O AF P E TOAFP RECIRC SYPA55150 VLV5 OPEN PER$0NNEL ERROR

W JF1 022633* 090978 8 RM F16 U 3 T CONTROL WAS LOST ON FLOW CONT.VLV5 32284eReEC DEFECTIVE RELAY IN TOAFP CONTROL CIRCUIT.
W JF1022629 091878 L RM V06 U 1 i RHR PUMP SUCit04 VLV 87014 CLOSED WAEM REO. OPEN IM ADEOUAT E PROCEDURES

W JF1 023436 012379 G MV F00 1 T Sif INLET h[V 01E21V0168 F AILE0 TO ' OPE R ATE ELEC. NO CAUSE FOUNO FOR FAILURE

W JF1 030326' 020180 8 RM A24 U 2V T CONTROL VL55 FOR eA5 AUX FEE 0 TR AIN OION'T AUTO OP ##EN. CONTACTS MISALIGNED IN CONTROL CIR
W JF1 030614 030380 F Mt A00 1 i C S-MOV-8 8208 e 015 CH

.T.O.. CONT S P HOR.e.0.!.O..NOT OPEN C AUSE UNKNOWN GAFFECTED THE 8 TRAINI
_ ____ __

- --

W JF1 031513 052880 L AY 812 1 T 1A RHR HEAT EXCH Ot$ CHARGE VLV Faltto TO CLOSE CAP SCREW CONNECT STEM ANO OP CAME OUT
W JF1033005 102000 H MV A26 1 T VALVE 1-C.V.C..MOV-115DIRWST SUPPLY TO.C.H.R PURPSIF AIF /L ED TO OPEM. LIMIT $ WITCH NEEDE0 A0J._

-- .

W JF1 033572 112880 L RM F16 $ 1 T LOOP SUCTION VLV FOR 'A' TRAIN RHR CLOSED OIRTY CONTACTS IN PRES $URE TRANSMITTER
-d

4
hJ W JF1 033672 122580 L RM F16 5 1 M RHR LOOP S SUCTION VLV WENT CLOSED WHEN RE0 OPEN IMPR1PER $IGNAL TO VLV OUE TO $HORTIMAINT

W KE1 013963 010876 H MV F12 1 i VALVE SI-28 OIO NOT OPERATE SCREW HOLDING TRIP LEVER SACKE0 OUT

W KE1 014240 022076 F RM A01 C 1 T V ALVE ICS-58 F_AILEO TO OPEN(CONT.5 Pref OISCH. VLVI VALVE MANUALLY TOROUED DOWN TOO TIGHT
_

W KE1 019312 100377 F MW F02 C 1 M MAINT. MAN OEENERGI2E0 2 SW VLVteWHEN ONLY ALLOW.T- -0 OEFMER.1 VLVt# PERSONNEL ERROR
W KE1 020708 030278 H M? A00 R 1 i CNTHMNT SUMP ISO VAL WOULO NOT FULLY OPEN C AUSE UMKNodM

W KE1 021077 040478 H MV A14 R 1 7 C NTNMNT $ UMP ISO VAL WOULD NOT FULLY OPEN VAL PACKING AT END OF USEFULL LIFE
W KE! 026136 053079 L RM A00 1 N RHR LOW HE AD INJECT VLV $1-30tA F AILE0 TO OPEN MO CAUSE FOUNO FOR FAILURE

W KE1 030654 030300 L MV A23 1 T DURING CONT $ UMP RECIRC TE5Te31-351 010 NOT OPEN TOROUE $ WITCH OUT OF A0JU$TMENTi

W KE1 030693 031000 8 RM 800 1 i AUX FEED PUMP DISCH CROS5CONNECi WLV F AIL TO CLOSE NO C AUSE FOUNO FOR FAILURE OF AFW 108
f W KE1 031613 062480 L CV 800 1 N RHR SUCTION CHECK VLV FAILE0_TO CLOSE__ CYCLING OF PUMPS SE ATED CHECK WALVE
,

W NA1 020072 031478 G AV F16 5 1 N LET DOWN TRIP VALVE OUT5IDE ISOLATION _ CLOSED SPUR SHO# T IN WALVE CIRCUlf C AUSED VLV TO $HU T
'

_

W NA1 021150 042878 H RR B00 1 N STEAM OUMP VAL 400E STUCR OPEN FOLL. TRIP CAUSF MOT GIVEN

PAGE 8
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j ALL VALvt LER$ USED

A

fS
P C 1'L C MA iF '

1 V A 0 0 Y AN
E N C ON TR OL EVENT M D P IU
.N ..i. .N.U.18E 4 ..D.A .T.E . .M.P. .E.. .E .L.M .Y .... .. .. .MO.DE DESCRIPfl04 _- -

CAUSE DESCRIPTION
,

-

. . -,

| W M41 021506 051478 8 AV V06 U 2 i AUX FEEDWATER W ALS,P CV-F 2-15 9 A e-1598 I MP.L INEUP CHECKOFF SHEET DOES NOT LIST NORM VAL POS
| W NA1 022269 081778 L MV A14 1 T VALVE MOV-18608 F AILED TO OPEM_DURING TEST ORY W ALVE PACKING C AUSED Lin SW TO TRIP
j W NA1 025767 030679 L RM F00 1 N RHR DISCHG VLV MOV-17208 (NADVERTANILT,0PENED CAUSE NOT ST ATED

_

! W MA1 025862 041679 L MV 826 1 i RHR ISO.VLv MOV-1701 F AILED TO CLOSE AUTOM ATIC ALLY MIS ALIGNEO LIMIT SW!iCH CONT ACT
W NA1 025859 043079 H RM A14 1 N SAFETY INJECTION VLV MOV-18568 F AILED TO OPEN VLV STUCK DUE TO DRIED P ACKING

_

W NA1 025974 051179 L RM A00 1 i L OW HE AD S t PMP D15CHG.VLV.MOV-1863 A F AILED TO OPN C AUSE OF IVENT UNKNOWN
W M41 027593 110679 L RM V02 U 1 N PHR INLET,VLV,Mov-1701 SHUI WHEN REO. OPEN M AINTEN ANCE PER$0NNEL ERROR

W NA1 030111 011880 F RM A16 T 1 N MOV-RS-100A FAILED TO OPEN (COMMAND FAUtil CLOSED SIGNAL TO WALVE (PERSONNEL ERRORI

W NA1 030333 012980 F RM A16 I 1 M MOV-RS-1008, FAILED iG OPEM__ CLOSE0 $16 MAL TO VALVE IPERSONNEL ERR 0dliCOMMAND FAULil
_

W N A 1 0 3169 7 062380 L RM A16 5 1 i RECIRC VLv MOV-18638 F AILED TO REOPEN,, DEFECTIVE ELECTRICLE SWITCH IN CON ROOM
_

_

W NA1 036209A 122980 F MV F16 5 1 T Mov-SW-105C F AILED TO OPER ATE DURING TEST LOO $f LEAD ON BREAKER / CONTROLLER
W M410362098 122980 F MV F10 1 T MOV-5W-108A FAILED 10 OPERATE DURING itsi WATER IN VLV OPERATOR MOTOR,,

*b W N A1036209C 122980 F PV F00 1 i MOV-RS-101A FAILED TO OPERATE DURING TESTw _
OAUSE UNKNOWN

W NA2 032572 090500 C CV 809 1 T 2-51-70tRORON INJ RECIRC LINES LEAKED EECE5$1TELY CORPOSION ALLOW $PRING TO DROP OFF PLUG
W PR1 014758 051376 L MV A23 R 1 i MOV FAILED TO OPEN DURING TEST EMV-320658 TOROUE SW PROBLEN/ADJU$iED ITILIMIIOROUEI
W P R I 018 341 061877 8 MV F20 1 N AUX FEED PUMP DiSCHAkGEVALVEFAILE0ibOPERATE OPEN 1EAD IN OPERATORtLIMITORQUE SMB-000
W PR1 026266 041079 H MV A00 1 T MV-32067 HPSI VLV TO RX VES$5L F A5 LED 50 OPEN NO CAUSE COULD BE FOUND

~

W PR2 0162844 102576 H RM 800 1 T NOT LEG $ AMPLE LOOP VLVCV-31805FAILEDTOCLOSE UNRNOWNtRETEST WA5 OK

W PR2 017889 051977 8 XV V06 U 1 U PUMP INLET V ALV5 FOUND NE ARLY SHUit AUX FEED 14LET POSITION REQUIREMENT WILL GO ON CHECKLIS T
W P R 2 019284 100477 H MV A00 1 7 SAFEif INJ PUMP $UPPLY WLW MV-32183 F A5 LED TO OPEN UNENOWN# $ TEM W AS LUSRIC ATEOtNEXT TRY OK
W PR2 020125 122377 8 MV AJ6 5 1 7 822 TURS.0 RIVEN AFW PUMP $fM.$UP.VLV.F AILED TO OP- -ENt/ MOTOR LE AD GROUNDED TO JUNCTION 80X
W PT1 013945 010876 8 MV F20 1 i MOV-4020 AUX FFED PUMP DISCH ARGE _F AILE D $f UCKtfE ST V ALVE OPERaiOR RING WORN # GEAR REPLACED
W P T2 014 348 031576 F MV A03 R 1 i CONTAINMENT SPR AY 2MOV-8608 F AILE0 TO OPEN / TEST PERSONNEL ERRORIIERMINAL SLIOER OPEN

MOV-2MS-2fff tS TE AM TO'AUR F5ED PUMP F4fLEDTOOPENW P T 2 01518 6 070176 8 MV A23 R 1 T TOR 00E $W SETPOINT CAUSED TIGHT CLO$ LNG
W PT2 017035 012777 F MV F16 i 1 N CON T.$PR AY PMP.DISCHG.VL V.2-8608 INOPER ABLE VALVE OPERATOR BREAKER WAS OPEN
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N i NUM8ER 04fE MP Et ELM Y MODE DESCRIPTION

__ __ __ ___ _C _AU SE DE S C R I P T I ON ____. _ __ ____ .------ - - --- _ _- -
_,

| W PT2 018572 072877 H MV V01 U 1 N MOV FOUND,IH INTERMEDI ATE P1$lil0Nf$1NCE PREW TFST PER$QNNEL F AILED fu ASSURE FULLY OPEN
j W PT2 021766 061678 F MW F23 1 T CONI $ PRAY,VALVEIMOVi _ FAILED TO OPERATE FOR TEST $M8-00 LIMITORQUE $W FAULTY # REPLACED
1 W RG1 018247 071377 H CV E00 1 N $I PUMP 1A CHECK VALVE REVER$E FLOW TO RWST UNKNnWN1 VEL AN 3 INCH 1500 P$1C CHECR VAL
! W RG1025265 020679 L MV A00 1 i CNTMT RECkhh $ UMP OU$Lii E0h-8518 F AILED TO OPEN FLEf 0F L ONG EX T MIGHT H AVE CAUSED OVERTC

W R02 014822 012876 H CW E00 1 N 8 ACCUMULATOR CHECK VALVE 875E LEAKED THRU RFASON NOT STATED

W R02 013570 081776 8 MV A20 R 1 i V ALVE V2-I64 F AILEO TO OPEN
~

i
~

LIMITOROUE OPER FAILED TO OPEN VALVE
W R02 017540 032677 8 RM A00 1 N WALVE V2-14A~' FAILEO TO OPEN INCRE ASE IN TENSION SEIWEEN $ EATING $URF.
W 202 019 350 081677 8 MV A20 R 1 N WALVE V2-168 F AILED TO OPEN AS REQUIRED LIMITOROUE W ALVE OPER ATOR F AILED
W R02 019351 081777 8 CV EOS I T DISCH CR VAL Fbt AUX FiED PUMPet $fM GEN FAILE0 CR VAL HAS SURR ON HINGE JOIMie0 PEN PO$li

W R02 019 352 081777 8 MV A20 R 1 M V ALVE V2-16A _F AILEO TD 0 PEN
W R02 019667 102677 L MV A20 1 N RHR VALVE 7598 FAILED TO OPEN

,
LIMiinROUE WALVE OPERATOR FAILED

_

MOTOR WINDINGS WERE $HORTED

W R02 020053 120377 L MV A16 5 1 i RHR VALVE 7448 FAILED TO OPEN Cl#C'JIT T HERM AL OVERLO AD DEVICE TRIPPE04

! W R02 022626 122177 8 MV A12 R I i AUX FEED PUMP OISCH VAleV2-16A FAILEO 10 OPEN EXCES$ $E ATING PRES $ CAUSED 8Y OVERHE AT_.
su
as W 202 020181 122277 8 RM C19 1 N V ALVE V2-14C LE ARING INTERNALLY / NOT SHUT FULLY INSUFFICIENT VALVE STEM LUBRICATION

W R02 020322 O!!!?8 L MV F20 1 i V ALVE RHR-7448 F AILE D 10 FUNCTI6N PROPE_RtY DIL LFAREO INTO MOTOR IGASKET FAILEDI
<

W R02 027067 090579 8 MV A16 T 1 N AFW ISO.V_L_W A_FW-V2-16A FAILE0 TO OPEN 0*ERATOR POWER SUPPLY OREARER WAS TRIPPE D,
__ _.

| W SA1 016939* 011077 H MV F20 2 N MTR.8tKR$.TD VLV515J1E2 TRIPPED WHEN VLVS WERF 0- PENE0t#80iH MTR.OPER ATOR$ HA0 FAILED
I W SAI 021910 052378 H MV A20 1 i MOV 1SJ1 IMPt$l FAILED TO DPEN DURING TEST WINDING F AILEDtINCORRECT MOTOR SIZE /PER$N
.

W $41 022422 082478 8 AV A12 1 i AUX FEED PUMP STEAM VLW 11M3132) F AILED TO OPEN STEM WAS FOUND Ol5 ENGAGED FROM ACTUATOR

W SA1 033529 121480 H CV 800 1 i VALVE 11$J139 WAS FOUND 10 SE COCKED OPEN 40 CAUSE GIVEN FOR LIFT CHECK VALVE FAIL
i W SE1 033816A 092200 L MV F26 1 U 1-FCV-70-156 F5tLED'ib~bPER55E LIMtf SW REQUIRED ADJUSTMENT
1 W $El 033789 092700 H CV 805 1 i CHECK VLV 63-635 $ TUCK INOPENPbSITION INTERFERENCE SETWN DISC WELO AND VLV 80DT

] W SE1 0329738 100580 8 RM F01 C 2 i AUX FEEDWATER WLUS LCV-3-174E173 WOULO NOT HAVE OP ##ER IN AUTO. PRESS $ WITCH LEFT ISOL ATE C
i

1 W $El 033298 111980 F MV A16 $ 1 Y CNTMT $ UMP VLV TO CN_IM_NT $ PRAY PMP OID NOT OPEN INTER LIMIT $W 04 FCV7421 F AILED ICV 72-2 C
_ ---

W $01 020609 013078 F RM 800 1 i C ONT SPR AY VLV,t CV-517 8,F AIL ED,TO CL O$ E FOR TE ST UNRNOWN/POS$l8L E LU8RIC ATION PROBLEM

,

l

i

_ _ _ _ _ _ _ _ _ -- -- -.
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ALL VALVE _L_ERS USEO------ _ -

A

j5
P C
L C M A i F V

{ "A 0 0VY A N
Eu18I2' Dl!"' A " E I E ! " VN

=
Moof oESCRiPTION CAuSe oESCRIP ION

--= _---- --------- _= ---------- =-----

G 8F2 025015 011379 H MV A26 R 1 i HPCI I N0PE R A8LE-FC V-73-16_ F A ILED IO_0 PEN MECH F AILURE OF OPERaiDR LIMIT SWITCH
G 8F2 032409 083080 L CV E00 R 1 T CHECK WLV,8E TWEE N S ED HE AT E XCHANGER $ _ LE AKING NO CAUSE STATED "WALVE REPAIREDa

_

C 8F2 012703 091180 H CV E10 1 T HPCI CV 2-73-609 FAILED LOCAL LEAK RATE TEST BUILDUP OF RESIDUAL M ATERI AL COCKED DISC
_

G BF2 G327050 092900 W RV F00 R S T 5 MS REL15F VLV5 F AILED TO ACTUATI AT PROPER PRE 55 NO C AUSE STATED SET PRE 55 WAS RESET
C 8F3 016055 042476 H CV A00 1 Y CHECK V ALVE IN HPCI IURB.EXH.LINE WAS BINDING C AUSE OF CHECK VLV BINDING MOT STATED
G B F 3 018 63 7 070577 H MV A23 R 1 T HPCI TURB.5fM.5UP. 3-FCV-73-16 F AILED 10 OPEN TOR.5WTH. GEAR A55.5HE ARE DIC AUS.0VLD ON M T
G OF 3 020524 021378 L My F12 R 1 i WLW FCV.3-74-52 WAS FOUND IMOPER 8LE UPPER ORNG. LOCKNUT STRIPPED FROM NOR. P0 5

G OF 3 020923 041578 W RW B00 R 1 N RELIEF 3-1-31 F AILED 10 RE SE AT AT PROPER PRES $URE C AUSE OF RALFUNCTION 15 NOT KNOWN
G 8F 3 021245 042878 L MV F12 R 1 i VL W FCV 3-74-52 WAS FOUND INOPER ABLE UP.BRNG.L OCKNUT STRIPPED FROM NOR.P05 tTIk
C OF3 0221264 081778 W RV 800 R 1 M A MAIN SIM RELIEF VLV OIO NOT CLOSE AFTER LIFi!NG CAUST OF FAILURE NOT CIVEN
G OF 3 030363 020500 L MW F26 R 1 i RHR VLW FCV F4-73 F AILEb 10 OPER ATE DURING TEST LIMIT SW IN ACTUATOR ASSEMBLY FAILED

~

~

G OF3 031640* 121080 W RV F00 R 8 i 8 MS Rv5 FAILED TO ACTUATE AT REQUIRED PRES $tTESTI C AUSE NOT PRECISELY ENOWN(RESE T ADJUSTMT )
G BR1 016402 111976 L MV F16 U 1 N RHR INJECTION VALVEtE11-F015A3 FAILED 50 OPERATE UNDERSI2ED OKRfDESIGN PROBLEntR00TI

-d

tu
I %d

G BR1 016861 112176 H MV A20 R 1 i E 41-F001(H7C1 S TM.5U_ P._ VLVD WOULD NOT OPEN BRUSHE5 ON VLW MOTER WERE Sf!CKIN- = ----------------

G BR1 017081 011977 H MV 820 R 1 T HPCI SIM.5UP.VLV E41-F003 WOULD MOT CLOSE DIRif COMMUTArnR IN VLV OPERATOR

CORE SPR Ah WALVE Fk1 LED TD dP5N AT RIQUIRED PRESS SETPOINT DN CONTROLLING INSI DRIFTE0 HIG BR1 017600 021077 0 MV A16 5 1 N
G BRI 01F290 030177 H MW 812 1 i HPCI MIN. FLOW VLW E41-F012 F AILED TO CLOSE ANTI-ROT. KEY SET SCREW HAD UNSCREWED

th10RUSSUC.VLV_E11-F0040WDULDMOTOPENG BR1 017330 030677 L MV A00 1 i RHR PMP CAUSE OF FAILURE UNKNOWN
G BR1 018128 052077 H CV F04 1 i HPCI S TM. LIME E RH. CHECK VL V'E 41-F049 DETER.F AIL ED VL V 05CIL. CAUSED DTC HINGE F AILIIMP.DF5G h
G BR1 011387 102577 D MV C20 1 N 8 CORE SPRAY L0dP FULL FLOW IST.VLW ~ 525-F0158 LE AK VLV GPER. H AD STRIPPED OPER ATING G'.Aeg

G PR1 019677 110577 L MV A02 C 1 N RHR V AL VE,E t,1-F 004 A FAILED,foOPEMEMbibt
,

PR08tEMI PERSONNEL ERRORICOVER LEFT LUO1E/ WATER Lk'

G BR1 019824 120177 L MV B20 1 U W ALVE E11-F040 F AILED IN OPEN P051 TION MOTnt FOUND TO BE UPE N(UNDE TERMINED WHYI

G B R1 020 771 031378 W RV 827 R 1 N RELIEF VLV 821-F013F F AILED TO RESE Ai_ AT REQ.PRF55 DEFECTIVE PILOT VLVtPILOT REEL ACED
G 8R1 0220928 072878 L MV A16 T 1 U VALVE F0688 FAILED TO OPEN

_

8t0WN FUSE
G SR1 022092A 0802FA L MV A16 T 1 U V ALVE F0608 FAILED 10 OPEN SLOWN FU5E/FOUND GRND WIRE IN LOGIC CRT_,
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ALL V ALVE LERS U$EO

A

S k
P C I
L c RA iF V |V A 0 00Y A N I

E N CONTROL EVENT E N O5PIU T
N I MUMBER DATE M P EEELM f MODE DESCRIPTION CAUSE DESCRIPTION

_-.

G BR1 022218 080878 H MV A00 1 N
H PCI F E E D..I.N.J.V ALVE E 41-F 006 F A IL.E D...TO..GPE N AUTO

G 8R1 028036 121979 L MW V01 U 1 N RHR TORUS SUCTION VALVE FOUNO SHUI __ .
UNKNOWN #it$itNG COULONT OuPLIC ATE F AILUR E

_ _-_ __

QPERATOR ERROR-FORG0i 10 OPEN VALVF

ISb_WLVLUW SI6E bF id4tL515$kOUNDCLOSED PERSONNEL ERRUR (WHEN UNDETERMINEDIG BRI 030407 021480 H X V V 01 V, 1 T MANUAL
,

C BR1 030638 031480 H RM 816 5 1 T NPCI TORU.S..S.UC.T. ION VLV E 41-F,041 F AIL E O.T O CLOSE RTG8 C04fR0L SW FAILED. _ _ _ _-- --- - - _ -

G BR2 014647 020576 L XV V03 U 1 M PRESS SW FOUNO ISOL ATED AFTER TESTING PERSONNEL ERROR
G 882 014618 011076 H RM A26 1 i V ALVE 2-E 41-PV-12190 F AILED TO OPEN DURING TEST LIMtf SW WAS OUT OF A0Ju$iMENT
G 842 018697 071577 W RV 816 1 1 N $4FETY REL.VLV_821-F 0133 shuck OPENj ER MAN.0 PEN GRND. ON 50LE N010 A15. F OR REMOTE ACIUATR
G BR2 0190236 090677 L MV COO 2 N RHR TORUS C00L.R E TRN.LNe t S05.E 11-F 0248 E288 LE AR TNS VL WS F AIL ED 10 SE A T PROPERLYtuMK10WN

| G 8R2 020240 010478 H MW F26 1 i CLOSINA TIME ON E41-F002 E XC EED. i$ LIMIT (HPCII LIMli $WITCHt0PENI OUT OF A0JU5IMENT
$HUTOOWN C00L. bbl 8.h0C.hth E11-F0 8 W6ULOMei OPFN ELECTRO-MECHANICAL 8tAKE OM VL V.0P.F AIL E CC 8R2 020913 040378 L MV A20 1 N

G BR2 021663 060378 L MV A00 1 N RHR VLVEkI-F609 WOULO Mdf UP5M FROM LONTROL ROOM CAUSE OF VLV NOT OPENING, NOT GIVEN

....L.V.E.E.11.F0 31 WIL. L Noh hu(L.h SE A T
G BR2 023033 111178 L CV 804 1 N RHR CNECK WA DESTGN ERROREWLV.00E51'T WORK ON LOW OP.. -

_.

G BR2 023034 111278 L MV A16 U 1 N RHR VL V E11-F000,WOULO NOT _0 PEN AT REO. SEIP0 TNT F4tt. OF RR.$iM.00ME N1GH PRESS.$W!iCH,,

j j$ G BR2 0256384 032079 W RV A27 R 2 i 2821-F013HE0138 SET POINi$ FOUND ORIFTED HIGH SETPOINT ORIFT OF PILoi 'tALVES
j G 852 026626 071779 W RV F27 1 N $4FETY RELIEF WALVE 7013E LIFTED E RESET-SPURIOUS EXCESSIVE PILOT VALVE A$$EMBLY LE AK AGE
I G BR2 026521 072179 H MV F20 1 i NPCI STE Ah ISOLATIbH WkLVk F005 5NbPE558LE PINION GEAR INSIALLEO 8ACKWARD ON OP 5H A F

G BR2 030412 021480 L RM A16 5 1 N VL V E11-F 04 9,,F R0M_ RHR 70 RADWA5fE FAIL ,E0 TO 0*EN COM4AND F AULieREL AY F AILE0 IN LOGIC CKT_

_

G BR2 0324548 090780 H CV V01 U 1 T HPCI MANUAL STOP CHECK FOUNO LOCKED CLOSED PER$0NNEL ERROR VLV WAS REO DPEN
G SR2 032662 091080 & RV A16 5 1 i A DS RW 2-821-F 013E F AIL ED TO ACTUA TE AS REQUIRED BROME N WIRE IN $0LEN010 C0ttlCOMMAND FLil
G BR2 031238 111280 t CV E00 1 M 28 RHR PUMP 615CHRGE CHECK VLV F AIL 56 h0 RESE AT --FUL L Y,R EVE R SE LE AK AGE /MO DET AIL S GIVE N

G Col 014359 012476 L MV F20 R 1 N VLW RHR-MOh44 WOULONUTbh5Rai58Y MTR.0PERATOR SHE ARED WOOORUFF KEY.IN MIR.0PER ATOR
S

G C01 014936 051476 W RV A27 1 M Mat 4 STEAM'55fETVRELIEF VALhEMALFUNCkIONING CRACK IN BELLOWS TO 8 ASE WELO
G C01 015 717 081076 0 MV F20 1 i V ALVE C 5-50 i2 8 WOULh NOT UPERATE TRIP 8FR PIM IN OPEPATOR DISLODGEO1

___

G C 01 015 8 73 081376 W RV A02 C 1 R SETPOINT OF MS-RV-FIE ADJU$f_EO tNCORRECTLY INCORRECT MAINTENANCE PROCEDURE
G CD1 016008 090776 0 MV A20 t i V ALVE CNS-MV-128 F AILED TO OPEN

___

THF
__

RFP AIR CLUTCH AND COMPONENTS F AILED
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ALL VALVE LE_R5 USED

A

1=

( fC MkiF W
V A 1 0 0 Y A N 1E N CON TROL EVENT E M 0 P IUiN T NUM8ER DaiE MP E ELM Y MODE DESCRIPTION C AUSE DESCRIPi10N=--- - -

_ _=-_ --
_

G C 01 016658 102PF6 L RM 416 3 1 7 VALVE RHR MD-17 F AIL EO 10 0 PEN 88 0W E N RELAY COIL KEEPER LOOGED IN C0hi.
_ ,,,,

G C 01 017 301 621977 L MV 812 R 1 N 90iOR OPER ATE 0 V ALVE RHR-MD-34_ WOULO NOT CLOSE $HEARED KEY BETWEEN VALVE AND OPERATOR
G C01 018004 0420F7 0 MW F20 1 i CORE $PR AY PUMP VALVE IMOPER Af tVE. MOTOR RUN5 M0f04 GEAR SET 3 CREW 04 VAL OPER LOOSE

_

G C01 020343 011378 L MV 816 5 1 Y RHR INJ RLOCK VALVE F AILEO IO CLOSE DUhtMG TEST DIRTY CON T AC f 3 04 RELATEWIRING ERROR
G C010206064 020FTS H XV V03 V 1 f* ISOLATION WAL VE TO OPIS-76 FOUND CLOSE0ISEE0208061 PER$1MMEL ERROR
G C01 0208068 020778 H PM 816 i 1 T NPCI VALVE FAILEO TO CLD5E DURING TE$f 40 $1GNAL FROM OP SWITCH
G Col 023049 0918F8 L MV A20 1 N W ALVE RHR-MO-668 F AILEO 10 OPEN SET SCREW ON VALVE OPERA TOR LOOSTENED
G C01 026068 032179 0 MV A20 1 I C S-MO-11 A'C05E 5PR AY V ALVE F ILED56bPEN WORM $E T CLUTCH COLLAR ON OPERATOR

~

G Cut 027749 110979 0 MV A20 R 1 i CS VALVE C5SMO-124 WDULO NOT OPEN WORM WORM $ET CLUTCH COLL AR ON OPERATOR
G Col 031544 051680 L RM F26 C 1 i RHR VLV MO-57 FAIL TO CLOSE IN REQUIRED TIME LIMIT $w $Ei WRONGIPERSONNEL ERROR)
G Cut 032114 062990 L MV B12 1 N RHR-MO-57 F AILED TO CLOSE STER RACKED OUT OF DISC JAMMING VLV
G C01032211 081180 L MV F20 R 1 i RHR-MO-348 F AILE0 T0 0PER ATE REY SETWEEN MOTOR SHAFT AND PINION F AILE C

G C01 033825 111780 L MV F05 R 1 N RHR-MO-34A WOULO NOT OPERATE--KEY CONNECTING MOTOR PINION GEAR AND $ HAFT MADE OF WRONG MATER
_

_.

$ G Cut 033709 12tf80 L RM A23 1 i R HR-MO-258_WOULD N05 OPEN CLO$f MG TGAQ.SWTCH.$E T TOO CLOSE TO REO.
1

G Dal 014445* 033176 W RV C27 6 i SIX RELIEF WALWE5 LEAKING INTERNALV EFCES$ STE AM CUTTING DN PILOT VALVE $ EAT
_

_,

G 041 015991 092876 H XV C00 1 T NPCI TURB STM LINE HI FLO EQUALI2ING VALVE LEAt$ CAuSE UNKNOWN
G DA1 017043 021177 0 MV F05 1 T CLUTCH HOU$tNG F0k MOV 2115 FA CiURE D DUR. TEST M ATFR f AL 700 SRIT TLE

G 0 41 017312 021977 H RM F03 C 1 N CONTACT BLOCK FOUND INST ALLE D IN V ALVE _C ERCULT PERSONNEL ERROReF AILED TO REMOVE AFTER 73
G D A1017631* 032877 W RV A27 6 i 6 MAIM STE AM RV 010 NOT LIFT AT PROPER PRES 5URE F AILURE OF PILOT VALVE TO OPER ATE
G 041 019963 112 377 H MV B00 1 i MPCI INJECTION VALVE MOV 2312 FAILED TO CLOSE CAUSE UNRNOWN

CROS5 itt VALVE F AILE0 50 OPEN
~

G 0 41 019967 121577 L "V A20 1 N RHR FR ACTURE0 TEE TH 04 WORM AND WORM GEAR
G 041 0211698 040378 W RV A00 4 i SE TPOINTS OUT OF $PEC ON 1 S AFTEYe3 RELIEF VALVES CAU$F UNKNOWN
G DA1 027096 091879 L MV A20 1 i RHR MINIMUM FLOW VALVE WOULO NOT OPEN OPERATOR WORM GEAR WAS STRIPPED
G 041 028004 091979 0 My F02

1 N " A" CORE $PR AY MINIMUM FLOW WALVE WOULD NOT CLOSE LEVER ON OPERATOR MOVED TO NEUIR AL POSIT I
G 0 41 0 3053 0 + 01108 0 A RV F00 R 3 i 3 IARGET ROCK RELIEF _VLV5 FUUND WITH 8A0 SEIPOINf3 CAUSE UNKNOWN
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ALL VALVE LERS USED

A

5 k
P '

C I
| ' C MA TF V

fM EVENT b k 0 N P f h hCONTROL
N T NUM8ER DATE MP EEELMY _ MODE DESCRIPil0N C AUSE DESCRIPTION

G DR3 0183784 061177 W RV CO2 8 1 N ELECTROMATIC RELIEF V ALVE 203-30 LE AKING INTERN ALY PILOT PIN ADJUSTED INCORRECf LY
; G D R 3 018 378 8 061177 W RV C10 R 1 N
| E LEC TROM Af tC RELIEF.W ALVE 20 3-3E LE AKING INTERN ALY DIRT UNDE R V ALVE SE AT-

_
-

G OR3 018377 061277 W RV C27 > 1 i ELECTROMATIC, RELIEF _ VALVE 203-30 LE AKING INTERN ALY DEFECTIVE PILOT VALVE SIEM
G OR3 018376 061377 W RV A10 R 1 i SOLENDID OPER AIING LEVE_ R FOR 203-3C STICKING RUST BUILDUP ON GUIDE PINS,

_

G DR3 018936 081177 L MV A19 1 N VALVE MO-3-1501-200 FAILED TO OPEN VALVE STEM NOT ADEQUATELY LUBRIC ATED
G OR3 019996 121677 L MV A00 R 1 M L PCI HR DISCH VALVE M03-1501-34 FAILED TO OPEN C AUSE UNKNOMM

G.0R3 020602 0207F8 L MV A00 R 1 i V ALVE MO-3-1501-5C F AILE D TO OPEN C AUSE UNKNOWN

G OR3 021679 060678 F MV F23 1 N V ALVE M03-1501-288 F AILE0 WHILE BEING CYCLED DEFECTIVE SHAFT PIN ON TDROUE SWITCH
G DR3 022561 092278 L MV 816 5 1 T LPCI VALVE 3-1501-204 FAILED TO CLOSE ON TESTING S T UC K CONTACTOR IN MCC
G 0R3 022591 092278 L MV F00 1 N LPCI MX VALWE MO3-1501-3A FAILE0 TO OPERATE CAUSE UNKNOWN

G DR3 02F260 092379 L MV A16 5 1 i LPCI MOV 3-1501-3A WOULD NOT OPEN REM,0TELY SLIDEWIRE ON P05tTION CONTROLLER GOT OFF
_ ,

G OR3 030246 012200 L MV 816 5 1 T LPCI WLV MO-3-1501-118 F AILED TO CLOSE PR08 TEM 5 WITH VLV5 $UPPLY BREAKER
{$ G DR3 030528 030680 L Nw A16 5 1 i L PCi VLV MD-3-15 01-224 F AILED to GPEN DURING TEST LOOSE WIRE IN MCC SUPPLYING PWR 10 VLV
"" C OR3 030878 040280 H MV C25 1 i HPCI $UCTION VLV MD-3-2301-35 FOUND LE AKING THRU NORMAL SEAT DISC OETERIORATION

G OR3 0309674 042500 A BW 412 R 1 N 3A TARGET ROCK A05 RELIEF FAILED 80 OPEN AIR ACTUATOR IMPROPERLY BOL TED TO VLV
G OR3 0309678 042580 J RV A27 R 3 N 38,3Ce 3E A05 ELECTROMai!C RELIEF 5 F AILEO TO OPEN VARIQUS PILOT VALWE f R08 TEM 5
G DR3 033668 121980 F MV 816 5 1 N GdVWELL $ PRAY HEADER ISO.VLV WOULD N6I~CLOSE S T UC K PLUNG.ON CLOS. COIL OF VLV MOTOR 8RR
G DR3 333713 122380 L RM 816 5 1 T SHUTDOWN C00L.575.IN80 ARD 150.VLV DID NOT CLOSE PROSLEMS IN VLV CONTROL CIRCUITRY
G E N1 014 785 040776 L MV F20 1 M VALVE E11-F047A,F AILED TO OPER ATE ELECTRIC ALY A MOTOR WINDING FAILUPE OCCURRED

G EN! 014792 050176 H MV A26 R 1 N HPCI DISCHARGE V ALVE E41-F006 F AILED TO OPEN FAILURE OF A $ NAP LOCR LIMIT SWITCH
~

S
~

G E N1 015 555 061576 H MV A00 R 1 N HPit VALVE E41 F006 DID NOT FULLY OPEN C AUSE UNKNOWN

G EN1 015564 072J76 L RM G16 5 1 i RHR FLOW V ALVE E11-FD078 F AILED 10 STAY OPEN DEFECTIVE SWITCH SUPPLYINE SIGNAL TO WAL V
G E N! 016841 120976 A RV 800 R 1 i RELIEF VALVE WOULD NOT REstAT

~~'

C AUSE UNKNOWN

G EN! 017110 010977 A RV 827 R 1 N RELIEF WALVE 821-F013G OPENE0 AND STUCR OPEN GR055 LEAKAGE OF PILDI+2ND STAGE A55EMBLY
~

G E N1 017096 011777 L XV V33 U 1 U PRESS SW FOUND VALVED OUT WHEN REQUIRED OPEN PERSONNEL ERROR
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ALL_ VALVE LERS USED
_

i

Ci

P C k
k b0UV & N

Y M EL Y MODE DESCRIPTION CAUSE DESCRIPTIONj N

[ G E N1 017189 020177 A RV 800 F 1 N RELIEF VALVE 821-F0134 OPENED AND STUCK OPEN C AUSE UNKNOWNeVALVE 10 SE TESTED |
G E N1 018191 060477 i RN F02 C 1 i L PCI V ALVE E11-F0178 CYCLE TIME OUTSIDE T.S. VALVE STEM P ACKE0 TOO !!GHTLYtPERSONNEL |

1 G E N! 018 649 080977 W RW A00 1 N SAFETY RV IC FAILED TO DPEN AT HIGH RE ACTOR PRESS. C AUSE UNKNOWN
;

G EN1 0200198 100677 A RV A00 R 4 N FOUR RELIEF WAUkS h AILED T6 OPEN FOLLbWING SCR AM C AUSE UNKNOWN.V ALVES SEING EI AMINED
~

G E N! 021723' 060978 A RV A12 R 2 i TWO RELIEF VALVES F AILED BENCH CHNM PR09tFM5 WITH PLUNGER $ AND SPRINGS

C EN1 022113 070278 L NW A16 5 1 i RHR MOV E11-F024 A F AILED TO bPEN DIRT IN INTERLOCK OM SREARER CAU5EO SIND
l G EN! 025019 011979 H MW F20 1 T HPCI INJECTION VALVE F AILED TO OPERATE MOTOR SURMED UP

G E N! 026631 072679 L My F16 U 1 M RHR OUTBOARD ISOLATION V ALVE M ADE INDP ER ABLE NO PWR AVAILA8LE TO VLV IPERSON.ERRORI

G EN! 030031 010580 L MV F00 R 1 i RHR WLV 1E11-F008 FAILEO T,0_0PER IN RE0 TIME C AUSE UNKNOWN AT PRESENT

G EN1030954 042580 L MV C00 R 1 T MOV E11-F015A STARTED LE AKING THRU AFTER TE5ftNG NO CAUSE STATED

G E N! 03114 3 042980 L MV A20 R 1 i Nov IE11-F056A F AILED 10 OPEN DURING TE57 MEY SETWEEN MoiOR SHAFT AND PINION F AILE C

G E N1 03115 7 051080 L NV V03 U 2 N TWO COOLIUG Wit VLV5 TO PUMPS A & 8 FOUNO CLOSED PERSONNEL ERROR
~ ~

f $ G EN1 031267 052480 L MV C00 1 R RHR INJECilbNVLVLEAKINGkHRU NO CAUSE $ LATED

1Eli-F0068 FgtED iG OPEN F AULTY AUX COMf AC T SLOCK ICOMMAND FAULTIN G E N ! 0 31281 052580 L MV A16 5 1 i RHR VALVE
_

G EN1 031521 062280 L XV V01 U 2 i RHR MIN FLOW VLV5 E11-F0188 & O FOUNO CLOSED PERSONNEL ERROR

G E N! 0317694 071180 L XW V01 U 2L M COOLING WATER VLV SECURED WHEN REQUIRE 0 OPEN PERSONNEL ERROR

G F N1 0317618 071180 L M y F16 5 1 N LPCI INJECTION WLV _ LOST POWERIINVERTER OVERHE ATEDI LOS5 OF POWERIPERSONNILISEE 31769A
G EN! 032190 080880 L MV A20 1 i RHR VLV IE11-F015A F AILEO TO OPEN ON TEST NOTOR WINDINGS AND ROTOR FOUNO SURNED

| C EN! 032667 091980 H RM 816 5 1 i NPCI MIN FLOW VLV 1E41-F012 F AILE0 TO CLOSE ITESTI NO PWR TO VL V. CONIACTOR WA5 SINDING

f G EN1033579 121280 L RM C25 t 1 N RHR VLV IE11 0158 LEAKING THRU SEAT GALLE0e0ISC CRACKED
_

G EN2 022024* 071778 L MW F16 U 2V N RHR WALVES HAD POWER LOST TO THEM BREARER TRIPPED OUE TO SLOWN FUSES

G E N2 022300* 091078 L RM 804 2 N RHR VALWE5 2E11-F003 AeF047A F AILED TO CLOSE VALVE GATES SAGE 8tND IN FULL OPEN PO5ti

THRbUGH_RHR ST5 TEM CONTROL VALVES DAM AGE 0 C AWITROL TRIMS IN VALVESG EN2 022486* 092678 L RM F12 2 T RESTRICTED FLOW
C EN2 022675 102778 H MV F20 1 i NPCI W ALVE 2E 41-F001 F AILED TO OPER ATE FAILURE OF MOTOR SHUNT FIELO INSULATION

G EN2 022753* 110678 H RM F16 U 2V T H'CICONTROLVALVE5~F55LEDTOOPERATE WIRE 1 EFT OFF ST MAINT PERSONNEL
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ALL VALVE LER$ U$ED

A

$ k
P C I
L C MA TF V

V A 0 0UY A N 1
E N C ON T R OL EvjNT 0gELMM P10i
N T N U18E R DA E MP E Y _ MODE DESCRIPTION

__

CAUSE DE5CRIPTION
_ __

| C F P 1 019 310 100077 H MV 823 1 i HPCI STE AM 150L VALVE F AILEO 10 CLO$E ELECTRIC ALLY TOROUE SWITCH NEEDED A0JUSTMENT
G FP1020570 030278 L CV 800 1 N & RHR PUMP CHECK VALVE STUCK OPEN CAUSE UNKNOWN

G F P1 021022 040678 L MV A16 $ 1 N RHR ISOLATION VALVE 10MOVIS INOPERABLE ICLO$EDI CONTROLLER AU!ILI ARY CONTACT F AILURE
G F P102102 3 040878 H MV F12 1 i V ALVE 2 3MOV14 SE PER ATE D,FR0M_0PE R ATOR , F AILURE OF MECHANIC AL F ASTENER$

_

G F P1021225 042978 H MV A23 1 N HPCI 23-MOV-15 WOULO NOT OPE N TOR 00E $ WITCH WAS RESET
_

G F P1 021227 050878 0 MV F02 C 1 M POWER REMOVED FROM CORE $ PRAY VALVE NO TOR PERSONNEL ERROR

G F P1 021712 062978 H MV 816 5 1 T HPCI VALVE 23-MOV-15 FAILEO TO CLOSE DEFECTIVE TEMP $WITCHINO SIGNAL TO CLOSE l
C FP1 021924 072278 0 MV 820 1 i OUf 00ARO INJECTION VALVE 14-MOV-118 FAILED TO CLOS OPER ATOR $ HAFT KEf $HE ARED
G FP1022329 090378 0 MV A04 1 T CORE $PR AY INJECTION V ALVE 14-MOV-128 FAIL TO OPEN DESIGN ERRORe DIFFEREMilAL PRESS.TOO HIGF
G FP1023 358 122478 L CV B00 1 N RHR LOOP CHECK VALVE F AILEO TO CLOSE NO REASDN FOUNO FOR STICKING REAS$fMBLEO
C FP1 026344 062779 L MV A23 1 T 8 L OOP LPCI INJECTION VALVE DIO Not OPEN T0400E $W!iCH F AILURE
G FP1026343 063079 L CV F25 1 i REVERSE abhAhlbN OF RHR PUMP WA$ NOTED OURING TEST DISCH CHECK VALVE DISC NOT ATTACHED
G F P1 0*7006 090679 H MV A20 1 i HPCI CONDENSATE STORAGE TANK SUCTION VALVE FAILEO MOTOR FAILURE-s

t.n
en G FP1017872 122179 0 MV A20 1 i CS ISOLAIION VALVE WOULO_NOT REOPE_N AFTER CLOSURE MOT 0t PINION GEAR LOOSE ON SHAFT

G FP1 030081 010880 0 MV F00 1 R CORE SPR AY INJ VLV F AILE0 TO OPERATE PROPERLY C AUSE NOT KNOWN

CORE $PR AY,INJ VLV 14-MOV-i20 F AILED TO OPENG FP1033799 010980 0 MV A02 1 T PER$0NNEL ERROR IN A0J LIMIT G TOROUE Si
G FP1 030974 041080 H MV 820 1 T HPCI MIN FLOW VLV F AILE0 TO CLOSE COCKED 84USH HOLDER ON ORIVE MOTOR
G F P1 031016 041580 L MV A26 1 N RHR VLV 10-MOV-67 F AILEO TO OPEN TOR 03E BYPA$$ LIMIT SW SET IMPROPERLY
G F P1 032007 041880 L MV 807 1 T RHR VL V 10-MOV-67 F AILEO TO FULLY CLOSE = NORMAL WEAR G TE4Rae5EATp0!$C, PACKING

CONT ISOL VLV 10-MOV-57 F AILEO Tb CLD5fG F P1 032919 1e1180 L MV 802 1 M PERSONNEL ACCIDENT ALLY DISENGAGE 0 CLUTCH
G F P1 03 3419 120880 H MV F22 1 T HPCI $fEAM $UPPLY VALVE F AILE0 TO OPER ATE TOR 00F $ WITCH F AILURE

~

G MI! 014290 021276 U AV F24 T 1 N 1 0F 2 FEEDWiR. REG.VLVS LOCK.IN THE AS IS POSITION FAILURE IN 3 WAY PRES $URE REGULATOR
G Mll 016689 121876 L MV 823 1 T CONDENSATE RETURN VAL 1-IC-4 F AILE0 TO CLOSE TOROUE $w SE T INCORRECTLY

G MI! 018156 061877 W RV C27 1 N RV OtSCH TEMP HIGHIVLV LEAKING STM INTERNALLY COLL AP5EO FILTER.$TM CUTTING OF PLT SEAT S
G Mit 018414 071377 U AV F24 T 1 U "B" FEE 0WTR$ REG.VLV EEPERIENCED CONTROL PROBLEMS F AILURE C AUSE0 SY DI A.F AIL.!N $UP.SYS.VL V

- -- - --------
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I

ALL VALVE LER$ USED

A

$

MkiF
k

C V
V 0 0 Y A N I
E N CONTROL EVENT M 0 P IU I
N T NUM8ER DATE MP E EL M Y MODE DESCRIPTION CAUSE DESCRIPi!ON

G Mit 018625* 080677 U AV F24 T 2V N FEEDWTR. REG.VLVS. LOCKED UP aAS I$a LOS$ OF INSTRUMENT AIR PRESS.C AUSE0 F AIL .
_ , , , ,

G MI1019 326 101277 F RM A00 1 N TORUS $PR AY VLV F AILEO TO OPEN ON SIGNAL C AUSE OF DCCURRENCE IS UNKNOWN
G Mit 0206988 031078 K RV C27 R 1 i RELIEF VALVE LEAKING THROUGH LE AK AGE IN PILOT VALVE / STE AM CUT
G Mll 0207228 032078 U CV E00 4 i F E ED W TR.CK. t!-F W-9 Ae 9 8 10 Ae 1081LE AK.E ICE S$ OF Y.S CAUSE OF LE AK AGE NOT GIVEN
G MI! 025313 022679 W RV 827 R 1 N SRW LIFTED PREMATURELY L FAILED TO RESEAT PILOT DISC STEAM CUT
G MI! 027674 111579 L MV F16 $ 1 i LPCI IN80ARD !$0LATION VALVE IN0PERA8LE ELECTRICAL F AILURE IN M0f 04 CONTROLLER
G M11030473A 022080 0 RM C25 R 1 N CORE $ PRAY INJ V ALVE LE AKING THRU SE AT PR08L'EM

G Mll 0304738 022000 0 CV E25 R 1 N CORE $PR AY CHECK VLV LE AAING THRU $ FAT PR08LEM
G M01 015026 060376 H MV 823 1 T HPCI SIM LINE_ ISO VAL F AILED TO CLo$E,, TOR 80E SW $ETTING ORIFTED TOO LOW
G M01 015100 061476 K RV A24 $ 1 T S AFE TY RELIEF VLV 2-71 A F AILED TO AC TU ATE AIR LEAK IN AIR SUPPLY SYSTEM

I

G M01 015708 090276 F MV 812 R 1 N V ALVE MO-2008 F AILEO TO OPEN STEM CLAMP $ET SCREWS $HE ARED
G M 01 018094 053077 L MV A16 T 1 T "B" RHR INJECTION VAtVE FAILE0 TO OPEN tMO-20139 CONTACTOR IN CONT.CIRCutTRY DIO NOT CLO$E

d G M01 018955 082Rt7 L MV A16 T 1 I "B" RHR INJECTION VALVE FAILED TO OPEN (MG-20130 CONT ACIOR IN CONT.CIRCUtTRf DIC NOT CLo$ E
b

G M 01 019050 090977 F MV F04 R 1 N VALVE MO 2009 FAILE0 TO OPERATE PROPERL_f SET CL AMP $ CREWS UNDER$l2E0

G M01 019158 092377 F MV F12 R 1 M V ALVE MD-2008 FOUND F AILED DURING M AINTENANCE SEAT RING THREAD $ STRIPPE0

G M01 022808 102078 H CV E10 R 1 I HPCI-9 TUR8 EXI LINE CHECK V ALVE LE AKING INTERN Alf ACCUMUL ATED DIRT ON SE Af tNG $URFACES
G M01 023389 112178 L MV F16 $ 1 N 40-2014 LPCI "A* ADMIS$ ION V ALVE IMOPER A8LE 8 LOWN FU$E IN CONTROL POWER CIRCUIT
G M01 023390 112478 H XV C25 1 N

HPCI ORAI.N VALVE.CV-2043 LE AKING THRU INTERNALLY INTERNAL PARTS MEED REPLACEMENTi _. .==
'

G M01 075804 031579 V RV F06 1 T OPENING DELAY TIME OF 'A' $tV IN EXCES$ OF A$$UMEO PROCEDURE DIO NOT HAVE INSUL ATION INSPEC
C M01 0(4492 070879 L MV A26 1 N TORU$ COOLING INJECTION VLV MOTOR OPERATOR FAILEO LIMIT $ WITCH 010 NOT DEEMERG12E MOTOR

5 5CH $ WING CHECK VLV LEAKING TNRUtiESTI LOOSE SE AT RINGG M01030707 022380 H CV E25 R 1 T AMCHOR 16 1

j G M01032221 072980 H MV F20 1 i HPCISTEAh$UPPLYVLVFAILEDTbOPERATE F AILEO MOTOR WINDING $
G NM1 014666 051576 L MV A20 1 M $ HUT 00WN COOL $YST ISO VALVE 38-02 F AIL TO OPEN OPEN MOTOR WINDINGS

G NM1 01740t* 030977 A RV A16 $ 3 N 3 OUT OF 6 ADS RELIEF VLV$ WOULO NOT H AVE OPER ATE- -0 IF NEEDE0t# RESET SWITCH FAILURE
5IV 8840-dllF AIL TO OPER ATE FAILURE OF ELECT CONT ACTOR (CLOSING)G K M1 018 299 063077 H RM F16 $ 1 T NO.12 INLET INSIDE
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.ALL V ALVE LERS USED_ - - - - _

A
C

$ i

P C I
L C M A IF V

W A 0 0 Y A N I
E N CONTROL EVENT E M D PIUi

CAUSE DESCRIPTIONN ,T, NUMBER OATE M P E ELM Y MODE DESCRIPTICM_ _ _ _____ _ _ ,__ __

_

G P 8 3 014 03 2 010576 0 MV A16 5 1 N M O-3 -14-12 818 CORE SPR.LP.INJ.VLVI F AILED TO OPEN PROBLEM WITH MAGNET. TRIP DEVICE MTR. BR K R
G P83 014033 010776 H CW E25 1 i HPCI EXHAUST LINi CHECK VL V 21-65-E XCE SSIVE LE AK. POOR MATING BETWEEN FLAPPER & SEATING $UR

G P 8 3 014 035 010776 H AV C25 1 i 1PCI EXHAU$f LINE DRAIN VLV A0-5248 -EXCESS. LEAK. POOR MAi!NG OETWEEN PLUG L SE Ai!NG $URF'.

G P83 014475 021776 L MV A16 $ 1 U RHR INJ. hLV.M6-16-25E F ILEO 16 FULLY OPEN 4ROKEN WIRE 10 OPENING TORQUE SWITCH

G P83 014471 030176 L MV 912 R 1 M 8 RHR OuiBOARb INJECit0N VLV MD-1548 F5tl.TO CLOSE VLW DISC SEP AR ATED FROM VLV STEM
718 MAIN SilAM RELI5F V5LV5 FAltiO 6 pin FalLURE OUE TO PILOT VLv SE AT LE AKAGEG P 8 3 01515 3 071276 W RV 827 R 1 N

G P8 3 015228 072076 W RV 827 A 1 N MAIN STEAM REL15F VLV 71G FAILED bPEk~ F AILURE OUE TO PILOT VLV SE AT LE AKAGE
~

G P B 3 016 476 112376 D MV 823 1 i CORE SPR.8 FOLL FL.f 3i5 RET.VLW F AILED TO CLOSE TORQUE SWITCH SETTING W AS 700 LOW ,

G P 8 3 018 8 8 4 090277 H MV A09 1 i NPCI SYS.VLW MO-3-23-41 F AILEO TO FULLY OPEN CORRODED VLW STEM DUE 10 VLV P ACKING LE A R

C PS3 023062 111678 L MV A20 R 1 i RHR VALVE M055~~ F5~fE616bPEN_0N TE$f!NG
~

MOTOR L SEVERAL OPERaiOR PARTS REPLACED
,

G P83 026763 010 8 7 9 L MV FC0 1 N VALVE OPE _RATOR F AILURE ON M0164 CAUSED LOS$ OF RHR NO CAUSE GIVEN. RELEASE RATE EXCEEDED
G P 8 3 025 311 022579 W RV FI6 5 1 N RELIEF VALVE RV-71L FAILE0 TO OPERATE FUSES BLOWN, $HORF 10 GROUND

{$ G P83 031104 042180 L MV A05 8 1 T L PCI WLV MO-3-10-258 F AILE0 TO OPEN bi TEST WALWORTH 23-INCH IMPROPER INTERNAL CLEARh
~

'd G P83 031740 060800 F MV 805 C 1 i CONT $PR Ah VLh 50-3-10-268 F AILED 10 CLOSE STEM LOCKING NUT NOT ST AKED B ACKED OUT

G P83 032270 080680 L MV A17 1 i LPCI VLV MO-3-10-25A F AILEb T3 OPE 5~DURING TEST THRUST BE ARING IN LIMITORQUE OPER F AILED

NPCI VLV h0 3-23-1_KEPT ORIVING CLb5Eb~0NCE AND 77 F AILEO TO CLOSE ANOTHER5 IIME. TOROUE $W.G P83 033292 112440 H RM F23 1 i
G PI! 017674 051077 W RV A24 5 1 N RV 203-3C DID NOT OPEN FROM REMOTE CONTROL $ WITCH OF TER t DF THE REMOIE AIR ACTUATOR DIAPH
G P I t 018 325 062077 L MW 812 R 1 N VALVE MD-1001-36A F AILED TO CLOSE.RHR PUMP OPER AT KEV VHICH PREVENTS STEM ROIAft0N $HEARED
G PI! 019669 110477 L MV F20 1 N MTR OPER FOR WAL MD-1001-188 OVERLOADE0e8URNED OUT WORM GE ARS ALLOWE0 MIR TO RUN AFT VLV CL$

G Pil 019736 111477 W RV A24 5 1 i RELIEF 75AiE5Y VALVk 2b3-38 COULD NOT BE MAN 0*ENED F AIL OF 3-WAY 50LENGID WAL TO PORT PROPER
G PI! 019859 111577 W RV C2 7 R 1 N RELIEF WALVE203-38biliRMINibTOBELEAKING FIR $f*$ECOND STAGE OF PILOT WALVE LEAKINE

G P i t 019 756 111777 W RV C2 7 R 1 N RELIEF WALVE 203-3D DETE RMINED TO BE LE AKING FIRST STAGE OF PILOT WLV SE AT LE AKING

G Pit 026427 062779 L My F00 R 1 i RHR WALWE ib05~364 INOPERABLE
~~~PkESSURE EXCESSIVE PILOT SE AT LE AKAGERW-201-3C f55 LED TO RESE AT AT PRbPER

~

G P!! 022757 100978 W RW B27 R 1 M
~

C AUSE UNKNOWN-

VALVE STE M GUIDE KEY $HEARE0G P!1 026760 072579 L MV A12 R 1 N RHR V A L V F..M.O.V..10 01 - 3 6 8 IN0PE R A 8t E ..--
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i A

5
'

P C 1
"

L C M A i Fi

V A 0 0UY A N
E N CONTROL EVENT L M D5P IU
.N ..I. M UM 8E R .D..A T.E . .M .. .E ..E .E .L ..M .Y . . _ _ -__ . MO_ D_ E_ _ D E S C R I P T I ON CAUSE DESCRIPTIONP

_ ..

G Pil 027177 091979 L MV F12 R 1 i RHR MOV-1001-368 F AILE 0 TO OPER ATE ALLEN SCREW LOOSENED, STER CUIDE SLIPPE0

G P11 031177 051390 0 RM A16 5 1 i C O R E S P R A Y..V.L.V.14 0 0.-2 4 8 F A IL E D T O.O.P.E.N. OTRTY CONTACT IN LOGIC CIRCUIT
. .

G PI1 fil759 072580 A RW A21 R 1 T RV 203-30 F AILED,T0_0 PEN DUR ING TE__SitLOCRTIIE IN THE VLV5 SOLENGID ASSEMBLY REPLACEO SAME
_

G PI! 032273 080180 A RV A 00 R 1 U RV 203-30 OID MOT OPEN GIVEN MANUAL OPEN SIGNAL NO CAUSE COULD SE DISCOVERED BY F ACT REP

G P11032578 082580 0 RM A19 1 i 50 1400-24A FAILED 10_0PENICORE SPRAY,575fEMI VLV LUSRICATED AND SUCCESSFULLY OPER ATED

G PI! 032012 100180 4 RV 812 1 N 'O' RELIEF VLV STUCK OPEN DURING SHUTDOWN MAIN P15I0N SCORED

G QC1 014059 010576 H CV E13 1 i HPCI E XHAUST CHECK VLV. LE AKING INTERN ALLY DEFECT.GA5KET SETWEEN VLV.5 EAT AND 800f

G OC1 014057 011476 L MV C23 R 1 i W ALVE MD-1-1001-37A F AILED LE AKR ATE TE ST TORQUE SW OUT OF A0JU5fMENitLIMITORQUE

G QCd 015257 070176 F MV F12 1 t' L OOP $ PR AY V ALVE F AILE 0 TO OPE R ATE E MO-1-1001-2 3-89 LOOSE 80LTS HOLDING OPERATOR TO VALVE

G OC1 016162 090276 F MV 820 1 i MOV F AILED TO CLOSE _ DURING _ T E 5 f tNGIM0-1-1001-26- Al EXCESS btEASE/COMPACTIONfHVORAULIC LOCK
G QC1 016472* 110176 A RW A13 2 T E LEC TROM ATIC RELIEF V ALVES,F AILEO 10 0 PEN # TESTING EXCESSIVE INTERNAL STEAM LEAKAGE

_

G QC10205318 032077 F MV C25 Zw i EICE55 LE AKAGE THRU SPR AY VALVE 5 OURING TEST IMPROPER SEATING OF VALVE

f G QC1 020532 032077 A RV A12 7 i M AIN STE AM_ELECTROMATIC RELIEF FAILED TO OPENf fEST INTERN AL PARTS FOUNO LOOSE AND MISSING
CO G QC1 018106 041277 F AV 824 5 1 i OR AIN V ALVE F AILED TO CLOSE# COMMAND F AULT AIR SUPPLY SV F AILE0t AIR WOULONT VENT OFF

_ _

G QC1 018 459 061177 H RM G16 5 1 i MPCI PURP_ INLE_ T V ALVE WOULD NOT ST AT,0 PEN #TE STING MALFUNCTIDH IN LOC AL VALVE CONT STAT CIRC
G QC1 019489 093077 D MV F05 1 i CORE SPRAY VALVE 1-1402-258 F AILFO T0_ DPER ATE CR AC4ED YOAf tPROS SINCE INSTALLATION

_

G QC1 020425 111677 A RV A16 5 1 N RELIE8 VALVE,1-203-38 F AILED TO OPEM 0N DEMAND COMMAND # WIRE TIE IN ELECT CONIACTOR
_

G QC1020264 111877 H MV A23 1 T NPCI MOV 1-2301-4 FAILED TO OPEN DURING TE511NG MOV 140 DEFECTIVE TORQUE SWITCH

; G QC1 020636 020678 A RV A12 1 i ELECTROMATIC RELIEF 1-203-3E F AILED TO OPEN # TEST WORN INTERNAL P ARTS / VALVE WA5 REPLACED
G QC1 021408 042478 A RV AIS 1 i ELECTROM4kIC RV 1-203-3b F AILED TO OPER ATE / TEST WELO F AILURE SETWEEN 80DY AND CACE/Vt0R AI

~

; G QC1 021436 050478 H MV 823 1 T MPCI PMP $UCTION VLV MD-1-2301-6 WOULD NOT CLOSE VLV.TOROUE SWITCH WA5 WORN OUT
I

G QC1 026560 071779 W RW F 16 5 1 i RELIEF V ALV.E F AI.LE.D TO OPE RATE. PRESSURE SWITCH WERE NOT CONNECTED
; .. _ . - - .- .__.

G QC1 030440 020690 L MV F16 5 1 i L PC I VLV MD-1-1001-36 A FAILED TO OPERATE POWE R TRANSFORMER SURNED UUTICOMMANns

G QC1 030965 041080 L MV A23 1 i LPCI MD-1-1001-368 FAILED TO OPEN ON TE5ftNG TORout SWITC'l NEEDED ADJUSTMENT

G QC1 031359 051180 A RV A16 5 1 i RV 1-203-38 F A.ILE D T O OP EN DUR ING..T E..$.i. 01Ri ON CONI ACTS OF HOLD-IN COIL SWITCH
_

-

;
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._____. - - - - - _ . . - _ _ - - .-

ALL VALVE LER$ USED
--

__- -----

A
C

5 I
P C I
L C M A TF

V A 0 0UV 4 N
E N CON TR OL EVENT ER D $PI o
N T NUM8ER D A TE MP E EE L M Y MODE DESCRIPTION CAUSE DESCRIPi!ON

_

G OC 2 016 4 F 3 * 110176 A RW A09 R 2 i TWO ELECTROMATIC RELIEF 5 F AILED TO QPEN ON TEtilMG INTERN AL BINotNG DUE TO CORROSION P908LEP
ELECTROMATIC RELIEF FAILED TO UPEN 005,5NG TESTINGG OC2 020533 032377 A RV A12 R 1 i LOOSE INTERNAL PARTS 80VNG#1XCE$$ V!8 RAT

G QC2 019223 092377 A RV 112 R 1 i ELECIROMATIC RELIEF FAILED TO OPEN OURING TESTING RINGS CUT GROOVES IN O!SC GUIDE #5TE AM CUT
WA[}Ei2203-38_FAILE0_f0 RESEAf PILOT VALVE WAS STEAM CUT AND ERODED

~

G QC2 019F45 110677 W RW 82F 1 N RELIEF
G QC2 019759 111477 D MV Aos 1 i CORE $ PRAY MOV 2-1402-248 FAILED TO OPEN 1 TEST STEg AND BONMET SADLY GALLED

G QC2 020255 011478 W RV F16 5 1 T RELIEF V ALVE F AILE D TO OPE R A TE 45 RE euiRFD PRESSURE CONTROL SWITCH SEIPOINT DRIFT
G QC2 020943 030578 L CV E10 1 i REVERSE FLOW THRU CHECK VALVE 2-220-6FA # TESTING DIRT ACCUMUL ATED IN VALVE IMIERNALS
G QC2 021128 040479 L RM F16 5 1 N Vtv FOR FILL WTR T6 LPCI DI5 CHARGE PIPE FAILED NO POWER TO VLVeTU5E FAILED

G QC2 021561 052178 0 RM V01 U 1 N 2 A CORE $PR A Y SUC.VLV._MO 2-1402-34, CLOSED WHEN R- -E00ERED TO BE OPEN## PERSONNEL ERROR
G OC2 022815 0929F8 W RV A24 5 1 Y RW 2-203-3A FAILED TO OPENIMA1UALI # COMMAND AIRLINE TO MANU AL AIR OPER ATOR BROKE
G QC2 025429 021179 L MV 816 $ 1 i RHR SUCTION ISOLAft0N VkLVE FAILE0 T6 CLOSE STICRING CONT AC TS IN CIRCUti 8PEAKER
G QC2 026557 0712F9 L MV A16 $ 1 i LPCI MOV THERMAL OVERLOAO TRIPPED PROB ABLE C AU$E-LOOSE CONNECTORS AT BRE AK E
G OC2 027100 09057V L MV F12 1 T DRYWELL $ PRAY VALV4 TRIPPE6 BREAKER WHEN OPERATED 4RDufM SOLT IN VALVE MOTOR OPERATOR

~

us G OC2 02F551 102679 L RM 800 1 T 2 C RHR PUMP $UCT10N VLV M02-100-TC 84R TRIPPE0 NO AP P ARENT C AUSE FOUND
G QC 2 028115 020480 L MV C25 1 i L E AK AGE THRU MO-2-1001-368 DURING, TEST _ VARIOUS SE Af t0!$C PROBLEMSIW ARPeCORROSION
G QC2 031100 042080 A RV A27 R 1 i RV 2-203-3C FAILED TO OPERATE DURING TEST EXCESS CLEARANCE:. PLUNGER 70 PILOT VL STEP
G OC2 031189 0428AD L MW 816 S 1 i LPCI Mov 2-1001-36 FAILED fo CLOSE DURING TEST PROBLEM IN CKI SRER SUPPLYING PWR TO WLV

~~

G QC2 032779 091480 D MV A2 3 1 T MO-2-1402-34 WOULD NOT OPEN (CORE Shakh' TEMPORARY STICKING OF IORQUE SWITCH
G QC2 032967 10I080 F MV A23 1 i MO-2-1001-29A FAILED TO OPEN INITIALLY OfSC TO TIGHieTORQUE SWITCH ADJU$iED
G QC2 032968 101080 L MV A26 1 i MD-2-1001-34A FAILEO TO OPEN FULLY LIMIT 5 WITCHES 00f 0F ADJUSTMENT
G QC2 033138 101780 A RV A25 R 1 U RELIEF viv 2-203-3C FAILED TO OPEN LE AR AGE SETWEEN MAIN DISC AND OltC GUIDE
G C'.2 0 33 451 120380 H MV F20 1 N NPCI INJECk04 WLV MD-2-2301-8 FOUND INOPER ABLE SHORT IN MOTOR OPERATOR

G QC2 033525 120380 A RV A12 R 1 N ELECIROMATIC REL_IEF 2-203-30 F AILED TD,0 PEN STEA9 LEAKAGE RETAINER PLUG TO MAIN 015K,

G QC2 033744 123080 L MV A16 $ 1 N RHR VLV MO-2-1001-34A FAILEO TO OPEN CORRODED CONTACTS IN AUX CONTACTOR
_

G WY1 014230* 021770 L MV 701 C 2 M RHR VLV5. 25AE8 WOULD NOT STROKE ELECTRICALLY PERSON. ERR 0t tMUST STRO.VLV5.M ANUALLY 1Si l
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