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DISCUSSION

Applicition

The uncertainty intervals for the rates shoulc be used, .ut just the
point es.imates. Because of the great variability from one plant to
another, many of the intervals are quite wide; therefore, uce of the point
esiimate alone would be overly naive. In some cases, the lower bound is
many orders of magnitude less than the point estimate. This happens when
most of the plants or systems show no faults, but some of them show several
faults. in such cases the distribution has 2 spike at zero and a very long
flat tail. So the lower bound should be regarded as unknown, but essen-
tially zeru, and the point estimate should be thought of as a crude way to
characterize a wide distribution.

Now consider the effect of delayed discovery of faults. Suppose that
a valve becomes inoperable during a time interval t, but that the fault is
not discovered until the valve s tested at the eno 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 inocividual 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 exampie, the probability that at least three out of four
valves become inoperable during a time period t. Using the general method,
approximations cen be found if t is not too large, such as

P(1 specific valve inoperable) = rt
and

P(k specific valves inoperable) = (Xt)k trt
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tor k > Z. These approximations are accurate to at least one significant
cigit if, in the first case, r,t < 0.1, ang in the seconc cese, if at < p/10
and rkt < 0.1. If t is too large for these approximations, then the more
gereral methoas of Appencix A should be used.

The formulas just given should lock familiar to fault tree analysts.
In particular, it k = 2, rzt is used in the way that cr‘t is often usec by
analysts. The formulas given here are more general than those obtained by
the teta-factor method because they reccgnize that systems can have more
than two valves. The ratio 'k/rl would be a beta factor for k compo-
nents, and the value given in this report as the beta factor is a
compromise 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 uncertainty
bounas, the computer program uses a formula for 8 that assumes immediate
giscovery and repair of faults. Therefore, the computed point estimates
are low. The fact that medians are usec rather than means may also make
the puint estimates low. For comparison, a simple direct estinate can be
obtainec by diviging the observec number of faults that occurred in mul-
tiple faults by the observeo total number of faults. For failures to open,
close, or operate in air-operated valves, the airect estimate is 2/18 =
U.111, which aiffers little from 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. Ir any case, this
report recommenas using Fys T3s etc., rather than 8.

Diagnostic Checks

A aiagnostic check on the BFR assumptions is considered. The statis-
tica) details are given in Appencix A, but the idea of the check is as fol-
lows; if the BFR assumptions are correct, then the number of valves
affected by any (future) nonlethal shock is a binomial(m, p) rancom vari-
atle. Unce p has been estimated, the observed numbers of affected valves
can be comparea with the numbers predicted by the BFR assumptions. It they
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differ greatly, then the BFR assumptions should be questioned. The compar-
isons are performed by looking at the standardized residuals, defined &s

(observed number - expected number)/standard deviation.

There is ore residual for the number of common cause events involving
exactly one valve, cne residual for ine 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. There are 17 such events, occurring in systems with up
to 50 valves. The standardized residuals corresponding to one through ten
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 stancardized residuals
corresponding to more than ten valves are all equal to zero, to two decimal
places. The largest absolute value is approximately 1.8. This means that
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
0 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 orted 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 for the pattern.
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THE ESTIMATES

The estimates for the 18 classes of valves ana failure mcdes listed in
Table 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 taults and estimates basec on failures only, with command
faults 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 distributicn (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 aiso contains summaries of the data used to produce the
estimates, both tabular summaries and printouts of the one-line summaries
of the LERs. A few comments precede each set of estimates.
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CONCLUSIONS

Estimates have been found for common cause fault rates, common cause
failure rates, and related quantities. The estimates are based on Licensee
Event Repurts for valves from January 1, 1976, through December 31, 1¢80C.
Because the LER data base may be incomplete, the estimates should be used
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 ang 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.

How to use the estimates in applications has been discussed. ODiagnos-

tic checks shc .ed no marked departure in the data from the assumptions of
the mocel.
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APPENDIX A
TECHNICAL CETAILS OF METHODOLOGY

Fitting a Gamma Distritution to the Déta

Suppose that A has & gammeé (&, %) distribution, and that, giver a,
the nunbter of faults of & valve has a Poisson (at) cistritution. Then it
is not hard to show that the unconditional cistributicon of the number of
faults is negative biromial with parameters a and tt (see Johnson ana
kotzh'i). Therefore, tho maximum likelihood estimates of a and bt can be
tound numerically, based on the expcsure times and observed failures for
the valves.

To 11lustrete this, consicer the individual failures to open, close,
or cperate, for remote/motor-operatec valves, counting failures only.
There are 161 systems at the variocus plants, for example, the auxiliary
feeowater system at Davis-Besse 1, the HPCI and LPCI systems at Crystal
River 3 (combinea as & single system for leck of more cetailed population
information), and the core spray system at Quad-Cities ¢. When a gamma
distribution is fittec to the 253 reported failures from these 181 plant-
systems, the estimetec parameters are 0.811 and 3.233E-6, the estimated
meen of the gistribution is 2.623E-€, and the estimated ©0% interval is
(7.500t-8, €.465E-6).

A check is routinely made for outliers, but nc plant-system is so far
out in the tail of the fittec districution that it should be called an out-
lier. The estimatec meen and %0% interval oiven atove are used in
Apperncix L 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 reportec faults. If so few
faults are reported that @ gamma oistribution cannot be estimated (that is,
the estimation program finos no evicence of variability in a), then a pos-
terior Bayes cistribution fer A is used, obtained in the usual way from &
noninformative prior aistribution anc the reportecd cata.
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An LER mey neglect to report the exact number of faileo valves. If
the LER repcrts individual faults, they are included in the data used for
fitting a gamma cistribution to A, with the number cf valves assignec as
described in the section "Number of Failed Valves" in the main body of this
report. On the other hand, if the LER cescribes a common cause event, then
it is included in the data used for fitting a gamma aistribution for A,
(because & shock is known to have occurred), but it is not included in the
Geta usec 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 lerge, then the procedure followed will tend to uncerestimate P.
however, the prucedure seems better than making up numbers whenever the

counts are urknown.

How to Ubtain Probabilities from Rates

When using the mocel cof this report, the key tc evaluating probabil-
ities is to conagition on the number of nonlethal shocks. Let NS be the
number of nonlethal shocks, ard NL be the number of lethal shocks. Con-
sider any event involving the failure or survival of ceitain valves in some
time period t. Let P(A|8) denote the conditional probability of A, given
B. The following decompositions hcla:

P(event) = P(event | NL > 0) P(NL > 0) + P(event | NL = Q) P(NL = 0)

Plevent | N =0) = 2: P(event | "L = 0, NS = n) P(NS =n).
. n=0 |

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

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

28



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

_ ~wt
P(NL U) = e
P(N > 0) =1 - ¢ e
PN = n) = et (ut)Vn!

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

The nontrivial term to evaluate is the conditional probability of the
event under consideration, given that NL = (0 and NS = n. As a major
step toward evaluating this, let g = 1 - p, and note that for any specific
single valve

. n
P(survival NL = 0, NS =n)=q € .

This expression is the probability that the valve survives all n shocks
(g"), times the probability that it does not become incperable individ-
ually (e™'). Denote this expression by Q . To fina P(event | N =0,
&S = n), use Qn and the fact that, given a shock, the valves behave
inoepencently.

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
time period t? Given that NL = 0 and NS = n, the conaiticnal proba-
bility that a specific valve survives is Qn’ s0 the conuiticnal proba-
bility that at least three fail to survive is

Plexactly 3 tail l N =0, Ng = n) + P(exactly 4 fail l No= 0, N = n)

S

_ 4 3 4 _ 3
(PO - e+ (-0 = (1 -0)° (1+30,).
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Therefore, to obtain the desired probability, observe that
P(event| NL > () = 1, and substitute into the equation for P(event) at
the beginning of this section. The answer is

M-eYae™ T (1-0)° (1+30)e™ (ut)nt .

Substitution of estimates for p, u, A, and w yields an estimate
~f the cesirec probability. To obtain upper and lower uncertainty bounas
on the probability is not so easy. Using the end points of the Y0% inter-
vals tor p, u, A, arnc 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 founc, based on the distributions of p,
Ay AL, aNG w. This is how the intervals for 8, T Tos etc., are found in
this report. To perfeorm this operation, however, requires numerical
integration.

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

When t is not large, simple approximations can be used. Each of the
approximations give. here is valic if at << 1, ut << 1, and wt << 1.
They follow from the Taylor series expansion for e X ana are

-0t .

li=
p—)

€

¥ & e-wt

wt

-ut

(1-4q") +q"at

—
'
o

e

i d ;
2 (-G, g PN = n)

n=1

e

(p+ aat)' @ ut, for i >0 and j > 0.
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This leaas tou simple approximations of many probabilities. For each of the
probabilities below, the first approximation is valid if At << 1, ut << 1,
ant wt << 1, The second approximation for one specific valve is valia if,
in acoition, w << A and w << . The second approximation is valid for k
valves if the first approximation is valig and, in acaition, grt << p.

P(1 specific valve fails) % At + put + wt = ryt

2t

P(k specific valves fail) # (At)k + (gat + p)k ut + ot

.

) et v ut s GOK 4 rt for k> 2

k

P(at least k out of m valves fail)

& (Z')(@t)" + ut ﬁ( (Tqut + p)'; qm'i + ot

(0t ¢t f,; (D p' ™'+ at
1=

for k > 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 cbserved. Once p has been esti-
mated, the correctness of this aistributional assumption can be studied.
The sample sizes in the valve data are much too small to allow standard
goodness-of-fit tests, but residuals can be used, essentially as described

in Section 5 of Atwood.A'z

Suppose n, nonlethal shocks hit the systems with m valves and cause
at least one valve to become inoperable. Then cefine

= (Mpd o MJ _m
2 (J)p q /1 -q)
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for 1 < j <m, withq=1-p. Let Nj be the number of shocks that affect

exactly J valves. Conaitional on n,, Nj has mean Ej ¥R zj and variance

vJ =N, 2 (1 - zj). Now suppose that there are systems with various sizes
m,, and curresponding values N,y Nji’ Eji’ and vji'
the values of n,, Nj- = {NJi has mean EJ. . {EJ.i and variance vj, :Ivji'

Here, the summations are over all i, such that m, > j. Substitution of the

~

estimate ot p gives EJ_ and QJ,.

Then, conuitional on

Then, for each j, a standardized residual
can be constructea

(N, -E.)
" i g
UJ:T—TTZ— »
J.

Uncer the BFR assumptions, the UJ values heave a mean and variance of
approximately O and 1. Any large value of bj indicates that the data do
not satisfy the BFR asst ptions.

Effect of Data Inaccuracies

In the main boay 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 cata 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 o
gencte a parameter to be estimatea (a, Ays» @y Py u, B, Or an rk). Let x
denote some quantity in the data ("I’ Nys N OF V, all defined below).
Relative change means the change in the quantity, divided by the value of

the quantity. Then, the rate uf relative change in the estimate of e per
relative change in x is

@

Cle, x) =22 X | (A1)

W
I
@ >

Approximate formulas will now be derived.
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It is convenient during the cderivation to work with maximum 1ikelihood

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 ti' Let Njs Mo MLy 3NC S, denote
the observed numbers of individual faults, nonlethal shocks, lethal shocks,
ana valves made incperable by rnonlethal shocks. (hen, the maximum likeli-
hood estimates satisfy

A "
A & t
i
n, .
P +
A, = t1
i
Ao L
Ei
m. n,.
~ 1 +1
1 -4

Equation (A-2) requires knowledge of each separate mi"*i' However, it
car. be approximated by

VR Ml

- dM

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

i"+i
m =
n+1.

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

m, = | are not counte. because ti.cy contain no information about p.
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So now, if we cgefine ny = {"Xi’ n, = 2"*1' n_* z"Li' and v =
[s;/Imin,;, ena if m is as just defined, then the estimates satisfy

2 el
m.t
1 3
.
+
4
3 v -k
tL

BQV(]’am).

Finally, the coefficients C(e, x) defined by Ecuation (A-1), can be
approximated for € = a, Ays @y Py ouy e or 8, and for x = ?1, Ny nL, or
v. Formulas are given in Table A-1, anc very rough approximate values are
given in Table A-2. For these approximations it is assumed that

r.o2
" ks

These coefficients are used as in the following example. Suppose that
information is neeced about the effect on the estimate g of increasing n
ang v by 10% anc cecreasing n, by 5%. The relative change is

o

—L £ Ciryang) % (0.) * Clryy n,) X (<0.08) + Cryuv) x (01)
1

-~

Of course, the real difficulty is not in calculating derivatives, but
in geciaing how much inaccuracy might realistically be in the data. Inaccu-
racy aguve to misclassification of the reported events was addressea 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.

34



@>

TABLE A-1. FORMULAS FOR C(e, x) = 22 + X
]
X
2] nl Pe nL v
A ] 0 0 0
As 0 ! 0 0
w 0 0 ] 0
p 0 0 0 1 - g"
m m=1
l1-qg -mpag
u 0 1 0 1 - C(p,v)
3 A 3 o P
] r] rl r] r]
ok s Lok
o k>1 0 -rf— o ;kﬂ- [1+ (k = 1) Clp,v)]
8 2. D wp _w 0+ (m - Vup’ d"% C(p,v) . ElPeay)
" D+w rn D+e D+w 1Y
Notes:

1. Here, D denotes up(1 - q™-1).

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

quantities.
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TABLE A-Zz. CRULE APPROXIMATIONS FOR C(e,x)@

X

) " "4 i v

1 A ] —6 —E 0

Ay 0 | 0 0

w 0 0 1 0

p ¥ 0 0 >]

o 0 1 C <0

" *] 20 20 =0
ks k> 1 0 <] <] Varies
B : -] <] <1 Varies

a. This table shows, for example: if nj increases by 10%, 8 will
gecrease by approximately 10%; if v increases by 5%, p will increase by
more than 5%. For unusual deta, 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,
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TABLE B-1. PWR PLANT DATA
Valve Popula_t_ion‘
Auxiliary Feedwater £se® —
Calendar i . Safety
Plant Name Code Vend  Hours Air Check Motor Marual Air Check Motor Manual  Safety  [lemands

Arkansas Nuclear One 1 AR B 43800 ? S 10 - - 4,12, 8 2, 6,70 16,17, 6 2 10
Crystal River 3 (R3 B 34704 1 13 3 1% - 4,23 €,1F 7,12 2 13
Davis-Besse 1 DR B 28944 - n 2 8 -, 14 2,26 a.17 6, - 2 12
Oconee 1 3 8 A3R00 3 9 b 14 i ~ 13,7 2,.29 599,17 2 19
Oconee 2 0€2 B 43800 3 9 Q 14 S He s 185 7 2,12,28 5,40, ¢ ? 9
Oconee 3 OE3 B 43800 3 9 o 14 - 1, & -1, 7 2,12,23 5,481,715 ? "
Rancho Seco RS} B 43800 - 12 ? 12 - 14,20 8,20 29,13 ? 7
Three Mile l<land ) ™ 8 ZR368 3 n a 0 - 8,19 10,17 7, 8 2 1
Three Mile Island 2 112 B 8736 2 10 7 9 Sy 12,10 27, B 18,32 ? !
Arkansas Nuclear One ? AR? C 18120 1 6 4 7 - 2 13,30 13,36 21,14 3 19
Calvert Cliffs 1 cCl C 43800 ? e - 10 4 as n 39 2 17
Calvert Cliffs 2 cc2 € 35784 2 8 - 10 a 45 3 39 2 8
Fort Calhoun FC1 C 43800 5 a 1 10 32 as 5 a5 2 8
Millstone 2 M2 C 43800 ‘ 4 2 25 4 a7 30 36 ? 23
Maine Yenkee MYl C 43800 3 8 - s 72 a9 35 72 3 13
Palisades PAY C 43800 a 6 - L 2 21 15 N 3 20
St. Lucie 1 SL1 C ane a 9 3 16 2,1 10,30 4,30 16,27 3 4
Beaver Valley 1 BV1 W 40656 - 6 9 17 = 3, - 422,74 10,15,15 -,19, 2 3 a3
0. C. Cook 1 nci W 4300 3 12 10 32 =25 10,34 10,43 13,4¢ 3 17
D. C. Cook 2 Dc2 W 24600 S 12 10 32 -y D 10,34 10,43 13,46 3 10
Haddam Neck HN1 W 43800 4 R - 19 - 27 28 a6 3 10
Indian Point 2 P2 W 43800 a 8 e 20 - 36 52 53 3 33
Indisn Point 3 1P3 -~ 41472 q 23 R 24 4 a5 e 52 3 25
Joseph M, Farley 1| JF1 W 29712 8 2 n a? s %5 3 5,78, 5§ 10,27,20 16,20,16 3 29
Kewaunee KE1 W 43200 - n q G - 13,10 8,20 14,27 2 17
North Anna 1 NAY W 23970 k) 6 3 24 w &5 > £,22,14 8,25,12 6,6, 6 3 12
North Anna 2 NA? W 4872 3 6 3 24 -~ 3, - £,22,14 8,25,12 6, 6, € 3 7
Prairie Island 1 PR W 43800 Ll n 3 9 2, - $,23 23,28 1,22 ? 12
Prairie Island 2 PR? W 42800 1 1 3 o 2y = 5,23 23,28 11,22 2 12
Point Beach 1 PT1 - 43800 3 16 n 21 O 10,21 4,27 15,38 2 6
Point Beach 2 P12 W 43800 3 16 n 21 25 2 10,21 .27 15,38 2 5
R. E. Ginna 1 RGI - 43800 7 12 3 72 - 21 a4 42 2 K



TABLE B-1. (continued)

Valve Pepulation.

Auxiliary Feedwater £se®
Calendar & Safety
Plant Name Code Vend Hours Air Check Motor Manual Air Check Motor Manual Safety Demands
H. B. Robinson 2 RO2 N 43800 3 10 8 20 8 25 29 57 3 21
Salem ) SA) - 35496 14 17 - 28 -, 4 6,32 7,32 16,41 3 17
Sequoyah ! SE1 W 4320 10 21 3 2% 10, RS 8,42 3,10 7,78 3 n
San Onofre 1 S0l - 43800 7 12 3 27 - 18 22 12 2 9
Surry | sul - 43800 - 16 6 20 e 3 7,25 10,39 9,27 3 4
Surry 2 Su2 - 43800 - 16 6 20 -, 3 7,25 10,39 9,27 3 14
Trojan TR1 W 43800 - 15 11 26 - 6,22 10,20 13,10 3 10
Turkey Point 3 Tu3 - 43800 6 7 - 17 2 34 50 40 3 21
Turkey Point 4 Tua - 43800 6 7 - 17 2 34 50 40 3 76
o Yankee Rowe YR1 - 43800 - a 8 10 2 17 20 26 3 8
~N
Zion 1 n W 43800 8 7 17 8 -, 4 12,50 9,56 22,82 3 26
Zion 2 212 W 43800 R 7 17 ] -, 4 12,50 9,56 22,82 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 (WPCI),
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 Cont2inment Spray population, and the second is the population of the pooled HPC1 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 pressurizer.




£y

TABLE B-2. BWR PLANT DATA

Valve Population®

Core Spray HPC1 . LPCI
Calendar p Relief
___Plant Name Code Vend  Hours Air Check Motor Manual Air  Check Motor Manual Air Check Motor Manual Relief Demar 15
Browns Ferry | BF) 6 43800 - 12 12 17 - 12 n 6 - n a0 15 1" 70
Browns Ferry 2 BF2 G 43800 - 12 12 17 - 14 1" 6 - n 40 15 n 63
Browns Ferry 3 BF3 G 38496 - 12 12 17 - 12 n 6 - n a0 15 n 53
Brunswick 1 BR1Y 6 37032 - 10 10 12 - 10 13 * 2 8 a9 25 9 49
Brunswick 2 BR2 6 43800 - 10 0 12 - 10 13 B 4 8 a9 25 9 72
Cooper Station (843 G 43800 - 6 10 a - - 10 1 7 6 37 - 8 22
Dresden 2 OR2 6 43800 - 2 10 4 - 12 13 12 - 10 28 18 S 35
Dresden 3 DR3 6 43800 - ? 10 14 - 12 13 12 - 10 28 18 5 29
Duane Arnold DAY G 43800 2 ? 10 1 - 3 7 2 8 16 S0 28 6 29
Edwin 1. Hatch 1 EN 6 43800 2 12 10 12 i n 13 R 10 21 45 2e 9 74
Edwin 1. Hatch 2 EN2 6 21816 ° 6 10 9 1 1F4 4 A 10 12 43 30 n 20
FitzPatrick FPl 6 43800 2 2 10 4 - 1 e - 7 5 - 29 9 37
Millstone 1 M 6 43800 2 - 10 8 4 9 - 35 ? - 24 28 3 24
Monticello MO1 6 43800 - 8 e 14 - ] 12 K 7 17 27 3a e 26
Peach Bottom 2 P82 6 43800 - 18 14 18 3 n 12 10 2 21 32 30 n 26
Peach Bottom 3 P83 6 43800 - 18 14 8 3 n 12 10 2 2 32 30 n 35
Pilgram 1 P 6 43800 - - L] ? - 1 7 1 8 32 27 3 a0
Quad-Cities 1 och 6 43800 - 2 10 e 5 14 15 n 1 10 32 20 5 33
Quad-Cities 2 2 6 43800 - 2 10 8 $ 4 15 n 1 10 32 20 5 32
Vermont Yankee LAR) G 43800 - 8 10 n - n n 6 - 16 35 3 & 18
Core Spray EsEC
Air Check Motor Manual Air  Check Motor Manual Relfef®
Nine Mile Point 1 NM) 6 43800 1 13 12 8 4.8 10,2 4, 5 12,8 6
Oyster Creek och G 43800 - 14 14 ? oo f 6,5 10,18 -8 4

3. A dash indicates that no valves of the type under consideration are shown in the available drawings.
b. The populations are for relief valves that tap of f the main steam header.

c. The first number is the Containment Spray population, and the second is the population of the pooled High-Pressure Coolant Injection (KPCI) and
Low-Pressure Coolant Injection systems.
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APPENDIX C
ESTIMATED FAULT RATES
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AIR DPERATED VALVFS - raqLuPf TN REMAIN OPEN (PLUGGED)

ALL FAULTS - BOTH FATLURFS AND COMMAND FAULTS

RATES ARE PER CALFNDAR HOUR

TRIPLE OF NUMRERS SHOWS (LNDWER BOUND, POINT ESTIMATE, UPPER BOUND)
LOWER AND UPPER RNUNDS FNRM 90 PERCENT INTERVAL

LAMADA « ( 1.0FE-10, 2.6E~08, 9.9E-08)

LAMBDA = ( 4.9F=10, 1.2F=07s 4.BE=07)
.

OMEGA *  4.9F~10y 1.26=07, 4.B8E-07)

NO DATA WERE NASFRVED FOR ESTIMATEING NIHER QUANTITIES






(L0=-39%9 *20-31

(L0-49*9 *L0~-31
(20-39°9 “10-31
(L0-49°9 *iC-31
(L40-39"9 “L0-31
(40=-39"9 *L0-31
(20-39%9 *20-31

by

(Ive*

(696
(966
(0go*
(a6
1969
129"
(159"
(1%

*2 *60-3¢°¢

*2 *t0-306°¢
*2 “e0-30°¢t
*2 *60-36"¢
*Z *e0-3b°¢
*2 *60~-306°¢

*2 “80-31°y

.N‘N. .Qcoﬂ

.ﬂ‘NQ IQQQO
‘1%2°* “ggo*
6%2° “ye0°
‘852° *“pe0*
©°7ege 201"
T2 g1
*2€6° 2¢2°
909 *1¢E°

sU12vd vi3e

&6 ¢k ‘g2

2% 1 ot

b 1L0=31*y

(20-30*¢
(L0-30°¢
(20-30*
(10-30°2
140-30°2
120-30*2
(L0=-31°%¢

- e e e e

) (50-32*1

(20-36%g
(10-3¢6%8
(10-36"8
(40-36°0
(L0-3b6*¢
(10-30%s
(20-31"%s
(L0-39%¢
(50-3¢*1

- e e e e o

*L0=-n*2

‘L0-3n*2
L0=-3%*2
L0-3%*2
‘LO=-3In"2
LO-3In*2
L0-39"2
20=3n°*2

£

SININOAWOD JT4123¢5 o

‘L0-3L°%

‘LO-3L*y
‘L0=-3L°%y
“€Lo-3L°y
‘L0-3."y
“LO-3i°y
‘LO=~3N"Y
U0-36°Y
L0-3¢°s
‘00-3¢°9
12

IN3INOdRDD

‘8 ‘q 99

1
803 :1v

.ﬁ .y

‘40=-39%9 )

‘60-3y*9
‘60-39°9
‘60-31"9
‘60-32°9
‘60-38°9
‘60-3F*L
‘60-36°L

10 13S w803

‘60-36¢ )

‘80-30°¢€
‘80-30°y
‘H0-3E°y
“R0-3%°y
‘80-36°y
‘00-32°¢
‘90-31°¢
‘40-3L°9
‘60-36°8

413348
L]

% g

(L0=-36°2 “10-3u°2

120-32°L *L0-3L°2
(20=3L°0 “10-3L°2
(L0=-32°%1 *10-31°2
(L0-3L°1 *“10-38°¢
(10-32°L *“L0-34°2
(20-32°L “10-38*2
(20-38°2 *L0-48°2
(10-36°L *“20-3b6°2
28
vy

(90=36°2 “L0-42°y

(L0-36°6 *L0~-3L°¢
(L0-38%6 *“L0~-38°¢
(90=-30°T “20-30°%
(90=3T°T “0~31"y
(90-31°T “10-32%y
(90-32°1 “L0-38°
(90-3%°T *20-48°¢
(90=34°T “10-3%"9
(90-36°¢ *90-30"1
MW
4ivVa
HIUKS

‘6d-3%"1

‘60-3%"1
‘40-3%°1
‘80-36°1
‘g0-36°1
‘u0=-36°1
‘y0-32°1
“80-30°¢
‘v0=-3%°2

‘u0=-3%°

‘Hu-3%"%
‘e0=3%"y
‘B0-36°%
“80~-39°y
‘80=-39°y
‘el-36°y
‘p0-31°¢
*80-39°¢
‘80-3t°¢L

(L0=38%% “L0-3¢*1 *01-36°% )
(L0=-32°6 *LO-3L"E *w0-3%°% )

(%€6* *9uc*

¥ 40 S
* W HIIN VIVO N

NIvA .w:muo

“Usit )

- e e e e e

R -

1Ivaia0
sy
ct
ot

- N " e~

il

Mveino
SE
¢E
o1

el - A ™ o~

IS
SAS

e

-~

V93wl
+

VOuWv
d

dL3 NMOHS 3oV AdH
ISVE 3uV S3IvWliS

TYABAINT IN3I¥3d 06 Wd03 SONNOW ¥3ddN ONV 23M0)
(ONNDB @83¢dN “ILYWILSI INIDE “ONNOS ¥3IMOT) SAUMS SasewnN 40 EREDR DY

aN0H 8VOUNIIVYD a3d 38V S3iva
AIND SLINVY ONVWWLD 3SNYD NUWKOD
NOTIVBOOTANDD 3ATVA ¥3d08dwl - SIATVYA 031VEI40 ATV

57



o o o ©o o0 00 © © ©o ©o 09 ©0 ©0 0 ©

RN SN S NSNS
o 0 9 9 ©o o0 0 0 @©

N NS S S SSSS
© 0o 0o © © 0 0 © 9 ¢

o © 2 0 © © 9 0 00

© o ©o©c o © © © 0 ©

©o o0 ©©0 © © o0 o

o

- RN N S S S S S s
© oo ¢c© &6 ¢ © 0 ©

D N T T
© ©o©o ©o ©©0 &6 © o o©

L L T Y
©c oo ©c 0 ©© 00

o

cemrmme] c————

i

U
C

i

pii

O = 0 © 0 0 © 0 0o © o onNn©O OO0 O OP@QC

_,R R N OSSNSO N %NS % %NS & e N

©O ©o oo ©o 0 © 00 ¢©

L
o o o ®© 0 ©0o ©©0©

/

© o ©o o0 o0 © 00

SR P —

S

AR M

HES

44Y

© o ©o~©0 © © O 0O
., R RN S NS SIS SIS

© -~ ©0 0 © 0 ©0 O oo
- RN N S S S SIS

© © o ©o 0 © ©0 oo
N
© © © © 0o © © o0

-~

c

O o © ®© © 00 © 0 ©

o © © 000 0 0 o0

PRSIy Prpemp—

5430

4 WO/

sllvd

MS 1M1 3 INON
40 B3ISNNN

- ——

SIATYA A31ve3Ie0-aly

- 0 © © -~ 0 © © C © © 0o 0=~ 0 @ © € 00

© © © © © © ~00©

RN N R S NSNS - N N S SN S SSSS

N S W S N W ASTTw
© = © 0~ 0 0 © 0

/

O © = 2 ©0 0 ©0C 0 0 ©

o N O © 0O 0 0 ~0O

1

B

sTiigh

i

LEL L]

i

¥ E e e e~

o€
ot

- e ¢ e D" e C O

~

d0d

004tEy
ooREY
008ty
00eEY
009EY
L8
9882
2uiee
2L Ty
0osEY

oUeREY
00942
ooety
96904
Ity
008EY
008EN
008y
008EY
Yelst

00BEY
o2rel
Skl
9w
o0eEY
006EY
00uky
Ye082
Y01 %€
00eEY

SanoH

198
214
114
2ud
Tad
2N
TN
14f
tel
24l

TNH
25
120
A8
LY
1vd
Taw
Ziu
129
2

122
Zuv
2n
111
€30
230
130
180
(% &)
Tav

INYY

58



T I L N
© o o ©0 0 0o

RN N S S S SRS

©c© o 0o 0o 5% 0 00 o0

WS SN S S SIS AN

© © 0o © 00 0 0 ©

©c e ©o0oco0 0000 ©c € e o © © o

€ € o oco0coce 00

T N
© © © o0 ©0 o0

W,RN S S S S S SIS

RN S S S S S S SN

© © 6o o0 o0 o0 o©C

e € ©o© 00 © 00 © © ©o© 0o ©0 © o0

© © ©o o o0 0o 0 0 ©

T I
© o © o ¢ o o©

R RN N S NS SN WS

- AN S S TS TS TsSTAs.

© o 0o 00 0 000

© e 00 © o o 0o oo

~

© © © 0o 0o o ©

© © © o ©©°o ©o 0 0 e

© ©o© o o0 © 0 © ©

R T e T N N N NSNS NSNS
© ©o © 0o o o o

A T T O T T R N
© © 00 0 0o o0 o0o¢c

© © 0000 © ©0 0 ©

18 B
o 9
| Gl
o 7
[
o v
L
¥
o ¢
® 7
o v
o v
o v
o
o ¢
o
o v
o 7/
o 7
L
o
o v
e 9
3 ¥
o v
L I
o 7
0 v

—
-

S 0 O =« ©0 0 ©

© 0o 0o ©o ©0 0 © © 0o o0

D = 0 O 00 O O = =~

st
£l
ot

21

~ M m @D NN

so1
LA
It

o2ert2z 1w

ooREY
00REY
008EY
008ES
00REy
008EY
00REY

ooety
costy
ooREy
91612
00uEY
o0sEY
008EY
00ovEY
2E04€
00eEy

CoREy
ooeEYy
008EY
008ty
008EY
00uEy
ooy
0Zey
So% sk
00BEY

230
1%
Tle
£hd
<he
120
THN

10w
Tin
Ted
ZN3
IN3
ivo
100
Zu8
Tee
2nl

iz
TEr
LU
€t
ans
ms
10§
138
1vs
<08

59



1 Zm<

O ® ©® O 0O P & £ £ £ £ £ T € OO 00 0 e

| =ZTwprv

ARL
o8l
0E3
Ti2
cca2
FCl
mi2
PAl
oc2
JF1
NAL
NAL
SAl
sul
YR1
(28]
NIl
RIl
NIl
L)}
LLE]
ocl

020607
0309131
020064
o21277
033265
022469
027976%
020231
0226838A
031513
020872
021506
022422
030321
033661
01560474
014290
018414
018625¢
033594
014035
018106

011378
041080
010378
040478
111080
092178
122879
oL0878
101078
052880
031478
051478
082478
020680
122780
091676
021276
or13r?
080677
121680
010776
osl1277

| BN

I9RON

™ T s I I X w0 = = 3 3 X ™ @ OO0 @O = o=

AY
AV
AV
AY
AY
AV
AV
AV
Ay
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
Ay
AV

P maC O

Imoo=

A23
Al2
Fl12

| MO -

A26 S
824 S

AZ&
L
A24
coo
812

u

Fl16 S

vos
AL2
R2s

F27 R

c2s
F24
F24
F24
F2s
€25
R24

O . - -

™

txCXE

R e e e e N R R e e N e e e e

- = N
-

1 b o ) B

- = X2 Z C 2 2 Z 2 ot =m T 4 C C = 4 FT = = T =

AIR-TPERATED VALVES

-

MODE DESCRIPTION

VALVE Cv=2667 FAILED TO OPEN REMOTELY

-

DHR COOLER OUTLET VLV UUUlD NU' OPEN COﬂ’lElilV

VALVE 3l' lb Fl'lio IO CVCLE MANUALLY

RHR ANV lﬂS VCJGI FAI(CD T0 OPEN GU'ING TESY

SI-661-CV FAIlSD 10 CLOS!

VAL YOV~ 1055 FlllED 10 OPENLAUX. 50.'!'.5'".["[ )

- - -

HPSI INJ.VLVS. 2-51-6166626 OVERTRAVELLED 3%

VALVE CV'!OZS FAILED IN CLOSED POSITION
PNEUHAIIC 'ES' VALVE lEAIED THRU

- —— — - —

1A RHR N!ll ExXCH DISCNAIGE 'l' FAILED ID CLOSE

LET DOWN l.l' VALVE OUISID! lSOll‘lUN CLDSED sPuR
AUX FEEDOA'!I VALS 'Cv-fl‘l$9lo-159. IHP L INEUP

AUX FEED PUMP S'Elﬂ vtv CIRSIJID FIILED 10 OPEN

HCV=-1952A Dfll'io l“ ClOSING WHILE I(CIIC ACCuntr,

-

SI-PR-59 iy CONI'DLLED PRESSURE TOO “lGN

L OF 2 FGEﬁ!YR.lEG-VlVS LOCK . IN THE IS IL POSITION
e FEEOU'I IEGyVlV EXPERIENCED CDN'QOl PROBLENS

"l 'E!Ddl!!l FLOW CONTROL VLY ’OSIIIUNEI UNLIT HaD

HPCI EINOUSF llME Dllll Ly lD-,ZQl 'flCESS-lfllo

DRALN UALVE ‘AILED |0 CLOSEICOI'ANO Flb T

CAUSE DESCRIPYION

TORQUF SWITCH DEFECTIVE

QADTUS ARN OUT OF ADJUSTMENT

MECH PARIS LOOSE+OUT OF ALIGN

FATLURE OF SOLENDID OPERATED PILOT VALVE
SOLFNNID AIR VLV CONTROLLING AILR FAILED
INSTRUMENT ALR SUPPLY TO VAL CLOSED

NO CAUSE FOUND FOR FALLURE

WATER IN AIR LINE TC VALVE OPERATOR
UNKNTWN

CAP SCREw CONNECT STEM AND OP CAME DUT
SHORT N VALVE CIRCULTY CAUSED VLY TO SHU1
CHECXUFF SHEET DDES NOT LIST NORM VAL POS
STEM WAS FOUND DISENGAGED F#ROM ACTUATOR
AELTEVED TO BE MOISTURE IN AIR LINES
SETPOINT DRIFT OF REGULATING PILOTY
LEAXING SEAT OF AD PLUG VALVE

FAILURE IN 3 WAY PRESSURE REGULATOR
FATLURE CAUSED BY DIALFAIL.IN SUP.SYS. VLY
LOSS OF INSTRUMENT AIR PRESS.CAUSED FaAlL.
F/EXCESS AIR VENTING FROM IT. PARTIS PEPL Y
PONR MATING RETWEEN PLUG & SEATING SURF.
AIR SUPPLY SV FAILED/AIR NOULDNT VENT OF F




Check Valves

Fifty LERs involve faults of check valves. The majority of events are
coded either fai'ure to close or reverse leakage. In both modes, backf low
results. If the backflow is extensive, the event is coded failed to close;
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 consequerce is the same, i.e., backflow results, the twc modes are com-
bined to estimate one rate. Similarly, the modes failure to open ana fail-
ure to remain open are combined. The conseaguence 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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CHECK VALVES
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—tE11I1
Y WNEE MW NP FSRLRY L BOE RENORERERIN e e N e Al -
CRY 025631 032179 G €V VOO U 1 M MAKEUP PNP 3-C DISCHG STOP CHK VLV MUV-2 [NPROPERL POSTT <UNED--CAUSE UNKNOWN
CRI 0JL894A 072880 W Cv BOO 1 1 CK VLV crv:;;'fiifii-iiﬁii;E'EIE;Ffon INTO N2 SYS CAUSE NOT GIVEN FOR FAILED CHECK VALVE
081 0209898 031678 8 CV €00 2 T CMECK WLVS AF39G72 LEAKED INTERNALLY CAUSE OF REVERSE LEAKAGE NOT GIVEN
D81 032832 100880 W Cv E25 1 T GROSS MACK_ LEANAGE DISCOVERED THROUGH CF30 DISK DISENGAGED FROM VALVE B0DY
0F1 031621 061880 W C¥ £00 1 N BACKLEAKAGE DISCOVED THROUGH 'A% WPI LINE CHECK VL O CAUSE GIVEN
0F3 016209 110176 H CV VOL U 2 M TNPLLINEUP YALS 3HP-1352 ¢ 3MP-133 CLOSED S.8.0PEN PERSONNEL ERROR
DE3 031086 042380 L €V 8OO 1 N CHECK vlv’???f?i'?5°EE§EI?'§F?§;’?E§7-' NO CAUSE GIVEN FOR VLV FAILURE IN ECCS SY
CC2 0222068 090778 H CV €00 2V M 82186228 S1.TANK DUTLET CHECK VLVS LEAKING CAUSE OF REVERSE LEAKAGE NOT GIVEN
FC1 022972 110178 8 CV €05 C 1 R AUX FEED CHECK VALYE FOUND INSTALLED WRONG CONSTRUCTION ERROR
W12 017620 040777 W CV EOO B 1 N INT LEAK OF C¥ BETW INJECT TK & AND PRI COOLANT  CAUSE UNKNOWN
12 018740 072177 W CV €00 ® 1 N S.I.MEADER CHECK VLV. 2-S1-848 LEAKING INTERNALLY NO CAUSE G.LVEN
N12 018971 081677 W CV EOO ® 1 N INT LEAK OF Cv BETW INJECT TK & AND PRI COOLANT  CAUSE UNKNOWN
BV1 023486 030579 B CV F12 1 N 1C $/6 svn'EE;'ESEE; VLY INOPERABLE NUT AND WASHER ON CHECK WLV WAS MISSING
AVI 028105 091079 L €V GIO 1 T 14 LMSI PUAP RECIRC CHK VLV HAD FLOW RESTRICTION  FORETGN WATERIAL LODGED IN CHECK VLV
AV 032895 100180 M CV 812 @ 1 T ST PUNP(CH-P-24) DISCHR CHECK DID NOT RESEAT ANTI-ROTATION DEVICES BINDING
DC2 020978 031878 8 CV 800 1 N AUX FEED SYS CMECK VALVE FROM $/G 1 STUCK OPEN UNKNOWN (VALVE 2-FWl38~1)ATNOOD & MORRILL
DC2 023030% 112178 F CV A0S € 2 N CHK.VLVS. E7;:IE;EE;-?E-7§E‘EB;Ei‘fﬁnt SPRAY NOZZTUL- -FS INSTALLE® BACKWARDS//FABRICATION ERR.
WNL 015218 070576 B Cv €00 1 N CHECK VALVE IN FEED LINE HAD REVERSE LEAKAGE ND CAUSE GIVAN FOR REVERSE LEAKAGE
WNL 018777 OROITT 8 CV €00 1 T CHMECK VALVE ON AUX FEED PUMP LEAKING INTERNALY IMKNOVN
1P2 021653 052378 M CV E12 1 T & IN SllNE-E;-5:;:3;-;6;;-;;—:;;;;N;-lIl(lullv TWO MANGER BRACKET BOLTS MISSING
KEL 031613 062480 L CV BOO 1 N RHR SUCTION CHECK VLY FAILED 10 CLOSE CYCLING OF PUNPS SEATED CHECK VALVE
NAZ 032572 090580 G Cv 809 1 1 2-SI-TOURORON INJ RECIRC LINE) LEAKED EXCESSIVELY CORROSION ALLOV SPRING TO DROP OFF PLUG
261 018267 071377 M CV €00 1 N ST PUMP 1A CHECK VALVE REVERSE FLOW 10 RWST UNKNOWNZ VELAN 3 INCH 1500 PSIG CHECK VAL
R02 014822 012876 W CV €00 1 N 8 nccunutnloi-EEEE;';ii;E-i;9i-tsiiii-?ncu REASON NOT STATED
R02 019351 OBL777 B Cv €05 1 T DISCH CK VAL FOR AUX FEED PURP,C §7i°3tu FAILED  CK VAL HAS BURR ON HINGE JOINT,OPEN POSIT
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CHECK VALVES

HUOE DESC!I’VION

VALVE llSJl!V WAS FOUND TO RE COCKED OPEN

- ——

CHECK vV bl-hl! S'UCK N OPE! POSITION

TWO CHECK 'l' (- $l lllllJOi LEAKED THRY

CHECK Vl' l L l' IDISC“ AUX FP) F"l!ﬂ Y0 CLOSE

CHECK Vll" - Sl 12' LEAKING THRU

LEAKAGE lNlU CNECI VIlVESIACCUlUtAIDI DVEIFlll
CHECK VlV 2-73-0010!“ NI‘N-"(SS.CI-S'S.'DUIO OPEN

CHECK vy OEFU(EN 860 ﬂ!ll EXCHANGERS lEAlllG

HPCIL Cv Z 7!-600 FAILED LOCAL LEAX lll! TEST

CHECK 'ALVE IM HPCIL TURB.EXH.LINE UAS IllDllG

- —_——

HPCE STM.LINE EXH.CHECK VLV ESL-FO49 DEI!!.'!I[!D

e T TR —

PHR CHECK 'Al't E1L-FO31 wiLL wOT 3011' SEAT

R e T S ———————

HPCL RANUll STOP CHECK '00“0 lOCIED CtOS!D

28 RMR PUNP OISCHRGE CHGCK Vl' FlllED lo RESEAT

-~

HPCT VALVE 2-2301- 55 LEAKING lll!lnll'

lSOllllON CNECK VAlVE 3'1’01 l" ttllllc INTERNALY
lSOllllON (“ECK VAlV! 3-205~ l-’ lflllﬂ‘ INTERNALY

-

VENY PURGE OQUFLET IS0 VLY ZVQO-FSII LEAKED

CHECK VALVE 52. LEAKING lll!lﬂll'
A RHR PuMP CNECK VIlVE S'UCl ﬂ'El

RHR LOOP tH!CI Vll'! Flllib 1o CLOSE

-

-——-

REVERSE lOll'lOﬂ oF l“l 'UR’ WAS ICFED DURING TEST

-

FEED VII.CK.(l-FI-'l.'loIOG-lOD)lEAI-ElCESS 0F 7.5

" ——

CORE SPRAY CHECKX VLY LEAKING THRU

-

HPCI-9 TURS EXT LINE CHECK VALVF lElKING INTERNALY

-

CAUSE DESCRIPTION

..... B N ————

ND CAUSE GIVEN FOR LIiFT CHECK VALVE FAlL
INTERFEIENCE BETWN DISC WELD AND VLV BODY
UNKNT N

CAUSE UNKNOWN

UNKNOWN

UNKNOWN/DARLING 10 INCH TYPE 10-Ce82
DIMENLERR, IN VLV. INTERFERENCF CLEARANCE
NN CAUSE STATED "VALVE REPAIRED™

SUTLNUP OF RESIDUAL WATERIAL COCKED DISC
CAUSE OF CHECK VYLV BINDING NOT STATED

VLY OSCIL.CAUSED OSC MINGE FAILZIMP.DESGN
DESISN ERROR/VLV.DOESN'T WORK ON LOW DP.
PENSONNEL ERROR VLV WAS REQ OPEN
==FULLY,REVERSE LEAKAGE/ND DETAILS GIVEN
CORROSIONs PITTING OF LOWER SEATING AREA
DIRT AND SMALL SCRATCHES ON VALVE SEAT
DIRY IN SEATING AREA € ON DISK PIVOTYT PIN
CRUSE UNKNOWN

NORMAL WEAR ON VALVE SEAT

CAUSE UNKNOWN

ND REASON FOUND FOR STICKING,REASSEMBLED
DISCH CHECK VALVE DISC NOT ATTACHED

CAUSE OF LEAKAGE NOT GIVEN

SEAT PROBLEM

ACCUMULATED OIRT ON SEATING SURFACES
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CHECK VALVES

-

MODE DESCRIPTION

— - -

ANCHDR (8-INCH SWING CHECK YLY LEAKING THRULTEST)
CHECK VALVE 2-23-131 LEAKING INTEANALT, GLAND SEAL
WPCT EXMAUST LINE CHECK WLV 23-83-EXCESSIVE LEAX,
WPCT EXMAUST CHECK WiV. LEAKING INTERNALLY
REVERSE FLOW THRU CHECK VALVE 2-220-67A / TESTING
O RMR-SW PUAP OISCWARGE CWECK DID NOT SEAT

CAUSE DESCRIPTION

LOOSE SEAT RING

INTERNALS OF CHECK VALVE WORN OUT

POO® MATING BETWEEN FLAPPER & SEATING SUR
DEFECT.GASKET BETWEEN VLV.SEAT AND BODY
DIRT ACCUMULATED IN VALVE INTERNALS
DEGRADATION OF VLV INTERNALS




Remote/Motor-Operated Valves

Motor-operated anc remotely operated valves are treated as one type of
valve. (The section in the main text "Imperfections in the Data" discusse-
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, failures 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 (pluggea), or improper valve configuration. Rates are given
tor 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 failure mode are presentec only for common cause command faults.
The estimated rates, summary tables of faults, and listings of one-line
descriptions are presented separately for the three failure modes.
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RS1
Ti
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AR2
AR2
AR2
AR2
AR2
AR2
AR2
AR2
ccl
ccl
cc1
(S §
cce
cc2
FCl
FC1l
FC1
FCl
ni2

CONTROL
NUMBER

-

030143
03072%
017343
025505
023491
0262454
026248
0262432
0265424
026896
031672
031823
032447
033375
0144865
016401
ozriro
030214
‘18681
019740
014561
023139
025%90
030212
0144561

BiR"
010930
032280
DELER S
011279
122078
051479
0601379
060979
070679
082679
060580
0707h0
0oRL 280
112980
030%7%
111778
092479
010480
0825717
111577
041478
112478
032179
o11780
030976

| BMewn <

® T T ~ T T " T T T T T NSO SIT S P DS @I N X

Als
AlS
8ls
LFLY
Bl6
800
A20
Al%
A20
Fla
Als
Fls
A23
A20
F23
Fis
AZ26
LAL)
Flo
Alb
81s
AlG

I MY -

» C

o -
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Vi W A Cown

REMOTE/MOTOR (OPEFRATED VALVES - 'lllUUE T0 OPEN,

I xCZ

[ = I = T I

4 = T X =~ T X T ZT ZT ZT T X - = I C

B - X = - T ZZ

CLOSE, On

MODE DESCRIPTION

- -

PONER TD nu TANK [S0 wiLv stv 23508 WAS NOT RESTORF

-

S‘V—ISOO! (l!Sl 150 10 DN! SUCTION) 'All(b 10 Cun,.

- ——

MO SPRAY PUMP SUCTI ‘Y VALVE FAILED IO CLUS!IIGS'

WPL DH-y=58 DID NOT DPEN FROM WID POSITION

-

FLOW CONTROL wLV 2Cv- IOZ$-I FAILED ID OPEIA|E

EMER FEED wIR CON’ viv 2Cv- 1016 1 IUUID NOT SHUT

- ———

EMER FEED WIR CONT WLV 2CV-1038-1 UOUlD NOT SHuUTY

-

FMER FEGD U‘l cont VLV 2CV=1038 WOULD NOT SHUT
SEFETY lNJEC'lON 'ANI IAK!UP
EF WIR SU'. Vl' (2("101)) Flll- ID 0'!" ON DE™AMY

EF VALVE ZCV ~1075~1 FAILED TO 0!'& Fiﬂﬂ CONTROL enm

CONIAINHEN! SUMP RECIRC vy 100-566.°1 FAILED
HPCL VLV 2CVv~-5056 FALILED TC CLOSE

-

HPST LP. ISO.ULV 1-M0 ~616 WOULD NOTY 0’!!. REMOTELY

AUX.HT. ’lESS LP.ISO.vLY SI-b17 FAllED |ﬂ OPEN
AUX HIGH V'QSS LOOP ‘7D WLV SI-617 ‘AltGO TO OPEN

- —————

L2A WPST STOP VLV wOULD NOY THROTTLE

- ——

21 CDN'.S'IAV SYS.HOR.ISO.VLYI2-S -QISO-C') nns

HCY=383-4 llltED 10 CLOSE ON TEST _
PC-1058 WAS NOT OPFRATING
Lnoe Sl'fl' INJECT. VLV NCV-DII Flll!ﬂ T0 OPEN
cont. sus FEEIRE Vi REV- 3031 FAILED 10 cuose

AUX . FEEDPMP STM,INLET VlV-CVCL!UlIOUlD NOT RENPEN

O'E'l'!

CAUSE DESCRIPTION

PERSONNEL ERROR

FATLED CLUTCH IN NOTOR OPERATOR

GREASE IN SPRING PRFYENTED TORQUE SW OPEES
uNTNR BREAK DID NOT <ELEASE

LODSE MOTOR POWER CONNECTION

ALOWN FUSE IN VLV CONTRUL CEIRCULITRY
LIMIT SWITCH MAS OUT OF ADJUSTMENT
LONSE WIRE ON THE HANDSWITCH

NO REASON FOUND FOR FAILURE

SPRING TENS ON VLY UPER GATE OuT 0O
LANSE CONNECTOR AT VLV OPERATOP
LANSF BRUSH CONNECTION

FOREIGN MAT. IN VLV OPERATOR Sw CONTACTS
RELIEVED TO BE CONTROL CIRCUIT FUSE FAIL.
ALOWUN CONTROL CIRCUIT FUSE CAUSED FAITLURE
DEFFCTIVE TORQUE SWITCHBURNED CONTACTS
VLV MNTOR WAS SINGLE PHASING IWN OPEN DIR
LOOSFE LEADS ON TORQUE SWITCH

WLV PLACE .OUT OF SERV.DUE TO FAIL.RESIST.
NPEN LIMITYT SWITCH CONTS. WERE DIRTY
AINDING CONTACT IN BREAKER TO VALYE

VALVE CLOSING RELAY NOT REWIRED AFT MAINT
INTFPLOCK LalCH BINDING IN CONT (IRCULTRY
AUX INTERLOCK FOUND BINDING

FAILURE OF VALVE OPERATING CERCULY

ADJ
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HODE DESCIIPIION

INLET STEAM TRIVALVE UOUlD NOV O’EN

VALVE SL-pP-) FllmED 10 OPERA'E

e T ——

"A® TRAIN MPSI PNP SUCT.VLY FAILED TO OPERATE

A" TRAIN SCAT OUTLET VLV FAILED TO OPERATE

-

LPSI LOOP HEADER S'U' VALYE Flllfo lO O'CIIIG

LPsi Loor_ l HEAOEI Slﬂ' VLY FAILEO IO OPQIIUE

MOV-3011 ‘All(D 10 OPQN

B e S —

S1 TANK 7020 VENT VLV OPENED WJHEN P!!SSU'IZING TNK

MO Aux FE!D PUMP STEAN SuPPLY VAlVE ‘Allfo 10 OPEN

-

AUX FEED
AUX ¢ €D

-

CONTAINMENT SPRAY VALVE FAILED '0 O’ENIVFSIlIG

-

CONT. S'IAV Nol.lSﬂ.VlV FCV-07-18 ”Ol 5Ull7 OPEN

AUX FEED 'UN' VAlVE |l'-09-ll) FIIL!D IO CLOSF

KOV 07~ll l“ lﬁ ECCS l!ll“ Flll!ﬂ IO OPEN ON TEST

DRAIN 'll'! ON lCCUHUlllOI 1C FAILED VD SHuT
AUX. FE(DUA'E! CDN' Ly UOUlD “0' OPEN ElElllC.

-

18 LOW HIAD SA'EI' IIJECYlﬂl 'NP.MEID.ISO.NOI cns
1B LKST 'UH' SUC'IDN viy fOUND o IE lNOPEIAi"

-

RHR VALVE FAILED TO CYCLE DURING TESTING

-

AUX FEED MOV FAILED 17 CLOSE

e A S ——

PUWER 500“0 OFF 10 3 ECCS V!lVES

-

FAILURE TO OPEN, CLOSE.

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

PUMP S'EAN INET VALVE FAIL!D TO OPEN

OPERATE

-

_CAusE DESC'I"IDN

VALVE OPERATOR _PIMDLE FAILED

OPERATOR SENSITIVE TO TORQUE SWITCM

VWIRES DISCONNECTED (CAUSE UNKNOWN)
INPROPER TORQUE SWITCH SETTING

TMPROPER TORQUE SWITCH SETTING

NO CAUSE FOUND (VLY IN LOOP #3)(LSI-M-31)
SRONEN WELD ON COUPLING ON LSI-RM-31
COMTACT FOR "SEAL-IN™ CKT ON RELAY FAILEC
SHORT BETWEEN FILL AND VNT VLV CIR(CVIOS]
NO STENAL TO VALVE/COMMAND FAULT/ZELECT
COMMAND/H20 IN CONTROL CIRCULY/ZPODR DES
COMMAND/HZ20 IN CONTROL CIRCULT/DESIGN
UNKNOWN/ LOCKED OPEN HAWDWHEEL

UNKNOWN (CONT.SPRAY VLV.STICKING)

NOV MOTOR WINDING PARTIALLY SHORTED
TORQUE SW FAULTY,REPLACED SWITCH

ND PWR/THERMAL OVERLOAD OF L INESTARTER
RINDING TORQUE SwilcCH

V1V FAIL.TO CLOSE DUE TO BORIC CRY.IN PAN
NTR NPERATOR TORQUE SWITCH WAS FAILED
DEENFPGIZED PROCESS CONTROL S!¢MAL
PACMING GLAND wWAS TOO TIGHT

COMMAND/LODOSE ELEC CONNECTIDNZCONTROL

3 SZFAKERS FOUND TRIPPED ON MCC

APOKEN LEAD ON MIR CPERATOR
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c33er2
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016240
019312
020788
Q21017
026136
030654
030693
021150

TN
010879
0223719
030379
071978
010879
121779
032582
osorr?
062679
090978
012379
020180
030380
102080
112880
122%80
010A78
022076
100377
030278
040478
053079
030380
031080
042078
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800

| MY
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REMOTE/NMOTOR

1 ™™

- e e e e e e e e Y M W e e e e N e e e e
kS I 3CX

-

F = e T wm R e o R e e el e o el 4 i e X R e T m X

ﬂ'

OPERATED VALVES -~ FALLURE TOD OPPN- CLOSE.

MODE DESCRIPTION

AFW VLY FMO-231 wOULD NOT CLOSE

AFW DISCHG VLY FHO-212 WOULD NOT CLOSE

AUX FEED YLV FMO-212 WOULD NOT SHUT FROW CONT 2%
RMR PUNP SUCTION MOV FALLED T0 CYCLE/TIME-WISE
AFW VLVS FMO-2326222 WOULD WOT CLOSE

- —— - ——

CONTAIN SPIIV PHP DISCHG VLY IHO'IZO FAILED 10 NPN
AUX FEED vtv FRO 221 (IZ SGI 010 NOT 0'(!!'!
VALVE !22. DID NO' 0'!.!7! OIUPEILV

-

SHUTOFF VlV PCV-1310B(STNR.SUP.TO 322 AFW PMP) WNUL

CONTROL WAS LOST ON FLOW CONTLVLVS 3228A,8,6C

BIT INLET VLV 1210168 FAILED TO OPERATE FLEC,
CONTROL VLVS FOR A" AUX FEED TRAIN DION'T AUTD 0P
CS-nOv- eozoo:BiEES'?B-Eaii'i;-noa.olo NOT OPEN
VALVE 1-CYC-MOV-1150(RWS 1 SUPPLY TO CHR PUNPSIFATY
L 0oe s“"!9!-'5!-595-151-!!555.553-5‘°"°

RHR LOOP O SUCIIDN VLY WENT CLOSED UNiN REQ OPEN
VALVE SI- Zl olD NOI OPERATE

CNINMNT SUMNP ISO VAL hONlD NOT FULtV OPEN
CNTNMNT SUMP IS0 VAL wOULD NOT FULLY OPEN

-

RHR LOW HEAD INJECT ViV S1-3024 Flll(o TO OPEN

-

DURING CONT SUMP RECIRC TEST.SI-351 OIO NOT OPEN

AUX FEED PUMP DISCH CROSSCONKECY VlV Flll T0 CLNSE

-

STEAM DUMP VAL 600! SUUCK OPEN FOll. ll|'

NPFRATF

CAUSE DESCRIPTION

AROKEN WIRE IN MOTOR OPERATOR

LOOSE CONNECTION I[N HOT SHUTDOWN PANEL
AROKEN WIRE IN VLY'S OPERATOR

UNKNOWN WHY CYCLE TIME EXCEEDED

BROKEN WIRES IN MOTOR OPERATOURS

FATLURE CAUSED AY TORQ SWICH BINDING
ARMATURE LEAD PULL OFF OF VYLV OP MOTOR
TORQAUE SWITCH MALFUNCTION

D NOT SHUT-~ND CAUSE FOUND

DEFECTIVE RELAY IN TOAFP CONTROL CIRCUIT.
ND CAUSE FOUND FOR FAILURE

FP7EN, CONTACTS MISALIGNED IN CONTROL CIF
CAUSE UNKNOWN (AFFECTED THE 8 [RAIN)

JLED TO OPEN. LIMIT SWITCH NEEDED ADJ.
DIRTY CONTACTS IN PRESSURE TRANSMITTER
INPRNPER SIGNAL YO VLV DUE TO SHORT/MAINT
SCREW HOLDING TRIP LEVER BAC D OUT

VALVE MANUALLY TORGUED DOWN TOO TIGHT

=0 DEENER.L VLV//PERSONNEL ERROR

CAUSE UNKNOWN

VAL PACKING AT END OF USEFUL:
ND CAUSE FOUND FOR FAILURE
TORQUF SWITCH OUT OF ADJUSTMENT

NO CAUSE FOUND FOR FAILURE OF AFW 108
CAUSE NOT GIVEN

LIFE
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MODE DESCRIFTION

- —— -~ - -

VALVE 1MOV-SIB808R FALLED TD OPEN
VALVE L1ROV=-SI8B00OC FAILED TU D’ENICO'ﬂAND

B e R —

RHR 1MOV-87008 FAILED TD OPEN DURING 'ES'I”G

CONTAINMENT SPRAY VALVE 1MOV-CS0002 FAILED TO DPEN

-

FHR MINI FLOW VLV(1FIC~610A) WOULD NOI NAVE CLOSED

-

28 S1 pwp, SUC-VlV ZM0V-5189238 Flll(o I0 OPEN

VALVE INOV SIOOOOD FAILED TO OPEN

RHR

YaLVEL2ZMOV-RHB 100B) 'lll!o '0 OPEN DUIING TEST

-

?NDV-SlOOIIA FAILED TO STROKGL D’Eltlitlﬁc FRO™ Su/

-

Z» CONTY SPll' PUNP S'O' Vl' Flll!b 70 O'En

VLY FCV 74-52 wOuLD NO! GO (ORPl(!!lV CLOSED
VLY FCVY 1\-92 WOULD NOT ClOSEINVI 'll’o!”!lﬂll 0.t

HPCI '0'! SIN.SUP.XSO-VtV. FC' S 7!‘10 Flll D 0PN

fCV°7!-Z7 IOULD NOT OPEN-HPC I IID'(IAllE

- —

RHR INJECT VLV T4-67 Flltfﬂ 10 CLOS! DU'ING TESY

RHR TORUS VLY FCy-74-71 FOUND 70 !! INOP(IAGLF

HPCL VUlG S'R.SU' viLv l*FCV-'!-lb SAILED TO OPEN

Hecl IICPEQAIlE ~FCV=73-16 FAILED TO OPEN
HPLIL TURN.STH.SUP. 3-FCV=T73-16 FlllED '0 OPEN

e T PN ——

VLY FCV. 3-1§ =52 WAS FOUND lﬂﬂ'!llll!

VLV FCY J-VQ-SZ WAS FOUND lNOPEIAItE

RHR VLY FCV 7& 73 FAILED '0 OPERATE DU!ING TESY
aHR INJ!C'ION VAll(lEll-FOl’l) FAllFD 70 OPERATF

E41-FOOLtHPCIT SYﬂ SUP,.vLV) UOUlD NO' O'SN

HPCT STP.SUP,.VLV E41-FO03 WOULD NOT CLOSE

- —

CAUSE DESCRIPTION

COMMAND/ZAUX CONTACTS,CONTROL CKT,STUCK
AUX CONTACTS IN CONTROL CIRCULT STUCK
UNKNOWN/SONRETHING CAUSEC THERMALS TO OPEW
LACK OF LUBRICATION
FATLED MICRD SWITCH
DIRTY CONT.ON CKXT,.BRKR.TO MIR.OPERATOR
LINITNROUE MOTOR OPERATOR FATLURE
COMMAND/ZAUX CONTACTS STUCK IN MCC
IMP TN RHR SUCTION). LIMIT SWITCH FAILURE
FAILED TORQUE SWITCH
WORN ARNG.ASS,LOCKNUT, YOKEENUT, GASKETS
MOTNR SHAFT WAS RENT
RONFEN TEETH ON MTR PINIONECLUTCH GEAR
DIRTY CONTACTS ON OPER, LIMIT SWITCHM
LEINIT SW IN ISOLATION LOGIC FAILED
GROUNDED MOTOR(3.9HP,SMBZ,LIMITORQUE)
TORLSWILGEAR ASS.PIN FOR VLV OPER,SHEARE(
MECH FATLURE OF OPERATOR LIMIT SWITCH
TOR.SWTH.GEAR ASS.SHEAREDJCAUS.OVLD ON M1
UPPER BRNG.LOCKNUT STRIPPED FROM NOR. POS
UP.BONG.LOCKNUT STRIPPED FROM NORLPOSITIN
LIMIT Sw IN ACTUATOR ASSEMBLY FAILED
UNDERSIZED BKR/DESIGN PROBLEM(RDOT)
BRUSHES ON VLV MOTOR WERE STICKIN
NIPTY COMMUTATOR IN VLV OPERATOR

PAGF 8



6 9vd

QINFISO0Y 801VH340 3IATVA NO MBS 138
HILTIAS 40 wWD¥S TYNDILS UN

d0W¥3 ONTEIATAYISE NO SLOVINOD Alwid
3S00T 8340 TVA ND A3IEOS 135 ¥VI9 aLiIUM
¥OLvY340 ONV FATVA N?3M138 AIN Q3aviHS
*INDD NI G39007 ¥3433% 110D Aviie NiWUEE
Q3711v4 SININOGWD) ONV HIINDD dlvdda 3HL
039007510 #s01v4340 NI NId Wicaelald
BOAVEI40MAM NI*A3In 44N8000R OQ3BvidHs

1% 21907 NI 03V0vd AVTII4‘LINVYY ONYRWDD
FYHS 40 ND OWYANIYE O31TVLISNT &Y 39 NUINId
HILIAS*SSIud HOTH INOO WIS XY 40 *Ivd
NIALIO LON “ONINIG0 LON ATA 40 3SHVD
J3VIVA 40°AIA NO 3INvEl TVIINVHIIW-0442313
ININISNPQY 40 1IN0 (NFLOIHILIAS LIwlD
AININLSArQY 40 I1ND SYA AS 1wl

0311v4 AS TOMINDD 8914

JaNIlvd 3LV II14N0 INGINOD ONTISIL/NARUNRND
A% D1907 NI F¥IA ONN9 ONNDSZISNS NAOW
ERUE LIV )

(AHA U3INTWEILIONNINIGD 38 0L ONNDS oULUNW
A7 BILVYAZ3S00Y 143) #3AU 40543 VINNDSede
NAONNNA 4807174 40 350v)D

GINIOSNN OVH R3IEDS 23S Adx *10a-1ANY

1H 0314180 1SNT ONINT0AINDY ND INIUEL 3S

-~ —— .

NOT14183S30 3SAV)

S ————— A

BOLOK/ 310K 38

3iveidl

-

N340 01 03V11IV4 899-Uk-aHy JATVA

-

1531 ONIWNG 35013 0L 0311vd 3ATVA 1DdH

1531 9ON1ENO 3S07) 01 031Iv4 JAIVA XD018 FNT sHe

SNNY HOIOW*IATIVHEIGONT JATVA dWNd AVE4S 3800

-

35072 10N QINOR SE-DW-dmu8 IATVA 034VE340 80LI0W

N3d0 01 03VIv4 LT1-DOW axd IATVA

- ———

N340 01 03)1vd B21-AW=SN] FATVA

-— "

JLVEIM0 LON OINOR B2ZT1-0DW=5D JATVA

-

BULVEIA0 1IN A8 FIVEI0 LON OQINON VHE-OW-HHE ATA

-

N340 D1 03VIV4 FUISYAGYE D1 BHd WO¥4 6%04-T13 AN

- —

3716V ¥3I40N: (054 IATVA NOTLIVIOST WV4LS 10dM

INIDAL3S *“D3IY¥ AV N340 LON CINOM §004-TT3 ATA uHd
w008 TO¥INDD WOU¥4

N340 10N 0IN0F 6004-173 AIA BH¥

o ———

N340 ! NOWIOR 8004-T13 ATA* INS*ELIND*T00D NRDOGINKS

-

(12dH) LIWIY S1 *G330x3 2004-T%: NO 3W1I1 ONISODTD

- - ———

1531 ONIBNG N340 0L 0311vd Q6T2T~-Ad-1%3-2 3IATVA

-

35070 01 Q371v2 T504-193 ATA NOTLONS SNa0L JDdH

UAAY N340 0L 037Ivd 9004-T%3 IATVA FNI G334 Y dk

-

N340 01 0371vd 88904 3ATTA

N3dO 01 G31vd E8904 JATVA

- -

NOTLTSDd N34U NI 0371Vd 0%04-T13 4AIVA

-

Iw31608d ¥OLOWENIA0 0L 03VIVY VS004-TT3 IATVA gHn

N3¢0 10N GINOA 0%004-113 ATAZINS SNBO1 UL awd ¥H¥
35013 01 G311v3 2104-T43 ATA RD14 *NIk 124
vww-;cws_aou¢.<zwscc.a,d_.hw,a.>.<asmw.=u

-

-

NOYTL4T8IS30 JO0DW

8L *3SL1Y5 *NIJ0 01 FeNVIVE - SIATYA G3lvaidl

5 D Z e e = T EZZ =T L == T =~

-
=

Z = = Z

Dt It B |

&2 3

- e ed e e 4 A e g wd ol e ed el e e wd e e e 4 e e e e

-~

v

- )

Aw
we
AN
AW
AW
wWa
Aw
Aw
Aw
o
L
AN
Aw
W
Aw
wa
W
AW
Aw
Aw
Au
AW
AN

Au

JOxe |
Ul el 2" A )

- et @ wd T I T T @ T od OO WD TS

e X

@i lo0
€4L020
BLE1T0
1102%0
Li6l120
968201
9LL060
940180
LI TALY
oes120
6L12L0
geetit
LE090
BLLON0
#L%010
9L01¢0
08y 1RO
L8080
6léowe
Wi82L0
LLeoet
Lesont
LL90e0
L4T0E0
440120

v
INIAS

690220
¥908020
£y€020
00810
10€L10
¥59910
§00910
L1Lste
tsEv10
219080
126920
$€0€20
£99120
€16020
0%2020
819410
6E90E0
er1zezo
ve60220
¥262220
s2ee610
L9610
oEcs10
ce2410
008412

Taaunnn
10814802

102
100
102
103
10)
103
1l
102
102
288
288
28
2u8
2ue
2u8
lod
18e
lae
158
148
198
196
Ta®
Tee
Ted

LS Lo

L

(5]

T VO QO Vv LV VOe

>z

84



21 i9ve

NAONNNN 380v2D

L1AVHS wOLION d0 NO ¥V3i9 NOUINI4A N3INUaW
CILVITHENTY ANILYNADIOV JON W3LS 3AVA
GILVITHENT ANILVNADIOY LON WILS 3ATVA
W31S SSIYLISHIAD SENLVEIAD ¥IW 0321 aiAu
NRONMNN 3S0VD

HILIAS 3INO¥0L HLIIM W31808d 1344SNS
440 IAWWA Ja04308 GINIHD MOILIAS JIWiD
O34VIHS NILS 3ATVA

WI0T@ L1IVINDD HIOLIAS LTWIY NiNUas
W3LS AATVA 40 NOLLVOI M8 31YNOVOYNI
FATVA ONIAYAANS #3NVING NI SEDVINDOD ALNICQ
L1504 TvdIN3IN D1 Q3IADW ¥04VvE3I40 NO ednid
034dI¥1S SYN ¥V™Y WHOR ¥OLVE3dl

8V3i0 WEOR OGNV WHOAR ND HEA31 0'¥NLIVaEd
NRONXNA 3SNYD

31 4314V JA0WIE 0) 03VIV4“40883 TINNUSE I
3751148 001 Wlgdlvw

*038 01 35070 D04 LIS HILAS DEDL INISOTD
431Vd ONDEA 40 30VH L4VHS ONV 3v39 NUINLG
1370v4 NOINTd ONY LAVHS 80108 NIIML3e A3N
ATA SNINWYP DSEO 40 100 QINIVE WiLS
(30883 TINNOSEIAIOND NN 135 AS LWl

¥ IVH340 NO #YIT0D MOLINTD 135 WEOA NEUM
al'lv¥I40 ND ¥¥110D MIINTY 135 Naum

Lvis

-

NOT14182830 3Snv)

- - -~

SIATIVA 031VE360 BOL0OW/ 310N I8

Jiveiel

AT31376W0D 3SDTD 04 CIVIVS IAIVA ROT4 NIN 1240
Qiivnidv
350710 01 03VIv4 I6-1061-0W JATIVA NOTLOAS 12410

e T T ST —————

N3IHR DS0TD O 03TIVY SATVA LS3L A04 1040

-

-

35070 01 037Ivd FAIVA 1531 KOS 89-20%1-2 3HL

039YHYO0 TWA“NI40D OF G3VIVY 8-T062~2 FAIVA 1DdH

R T T S———

N340 01 G371V v6-TOST-2-0W 3ATVA NCTLIONS

-

N3d0D 01 0311V4 6-10E2-2 IAIVA 10dM

R T T PNp—

N3d0 01 037Ivd B2E-10€1-20W 3AIVA 311-5S08) 1241

e kT T ——

0371V 8~T0€2-20W 3IAIWA NOTLDIFNT 124M

———

0371v4 8%2-205T-20W VA NOILDIFNI AVEdS 3400

Uan dkNd -uu-nc 35070 01 031Iv4 84-209T-20M IATIVA

-

N3d0 01 0371vd $-T0€2-2 IATIVA AN4dINS WY3LS 124K

e T T .

35070 LON GNOA JATVA ROTS WOAWININ AVHES 380D wVe

- ——

N340 10N GINOA JATIVA RDYS WAWINIW ¥4

R e R ———

N340 04 0371vd IAIVA 311 SSDE) amMy

———————

35070 01 0371vd 21€2 ADM IAIVA NOTLIDATNT 1D4M

-

L1651 JATYA NI O3TIVISNI GNND4 22078 LIVINDD

-

“ANG 038NLIIVES STTZ ADW 404 INISAOW WIINDTD

N3d0 10N GINOR BS2~0ON=aM¥

Rt T T T S —

SULUW ONTLIINNDD A3WN-=34¥8 340 10N GINUA V96 ~OW-8H¥

ELR Y

-

JAVE3IL0 01 03VIVY B9E-OW-any

-

35012 0) Q3V1vd L6-UN-BME

-

U33IN03¥ NI 3S01) 0L VIV LS-0W AN avyd

-

N340 10N GINOM ¥Z1-0W=52 3AIVA SO

B T ——

N340 01 0371v4 FAWA AvadS 3400 VIT-OW=5D

- ——— - - - -

a0

“35010 “wN340 D1

NOI1d4193S30 300W

‘4nNIvy -

L S S S S S R

Lt e e |

zOxX )
“—_

Rl T I I A T

e

-

0ng
0ze
CAd ]
6lg
0oV
oov
€2y
Sev
214
924
618
Siv
204
oev
0z2v
00%
t04
04
L2v
<01
024
At
9¢4

Aw
Aw
Wy
Wd
Aw
Aw
AM
Aw
Aw
A
We
Wa
A
Ak
A
Aw
L1}
AW
“a
AW
A
Aw
Ny

Av

woxa 1
(Rl e ]

- X w T O W o o

C 0 W W W W w0 X T o @0 T 0o

645210
edlilo
Bdelol
gLETDL
LL0160
LisTeo
L12060
daeLneo
Wikl
9iT1L0
940190
9LE1E0
oit e
LYTREYY
Lis1et
die2il
Levl120
LLnteo
OE9121
osL1tl
Oet w0
086290
Owv150
L6011
0L12€0

3Lva
INIAG

8920
942620
sLLe2o
Yipeeo
S868T0
Yeoelo
905810
¢BtTLto
f6yvl0
eLEST10
esLstio0
OEEs10
%00820
960220
196610
£96610
Z2reLt0
€Es0L10
LOLEED
1 T4 133
1122¢0
sti2e0
6Tt 0
6%11¢0
®90920

JENNN
1W08iIN0D

280
280
240
280
2¥0
280
2ud
240
Zu0
g 1)
2¥d
240
tva
tvo
tvo
ivo
1va
Iva
102
10)
102
16?
102
103
102

L

g U 0 Q@ 0 Y v v v ev

o o

DLy

85



11 i9Ve

137074 NOINDd ONY L3VHS 8D10W NIIRL3W AdN
IN3IS3ad LY NADNNNN 350vD
ATA O IVEVTIIVAY ghe UN
AN 03INUNE s0L0NW

ONTS 03ISNYD ¥3INYINT NO XO0T43INT NI 1810
VINNOSEIAZAVINOTL 001 OG3INIVE WILS HAGVA
NAONXNN 34NV D

MILIAS LIMIY MO0 4UNS v 40 Janivy
0398N220 3&NTIV3 ONTONIA BULOUW ¥
ABLINIBID TOUINDD ATA NI SWileUed

Hak HOLOW ATA 40 V102°SOTD NO*ONNTE HINAS
ATA DL dRd OKR1AN44NS IOW NI F¥IM 3S0ON
INVIVE AN4d4NS SAIA HLIIM SWiTwlde

440 109 ¥3VV08INOD NOTLTISCe NO JUTIAS0I S
NAONXND 3SNVD

JIW NI HULIVINDD XIN4S

HILIAS INOMDL NO Nl¢ 14YHS 3IAT1D4430
NADNNNN 4SNAV)

NRONXNNA 350V)D

QILVIINENT ATILVYNOIOY LON HILS 3A13A
LINJ¥ID 21907 41 d0W¥3d NOISIU

LINJHMID T08INDD IATYA NI TYNIWEIL 35000
WILV3IH OVL 83A0 I21S 9NLam

030V1d38 NI4U ¥INLS SLIVINDD AS 3h0BUL
DLUVINNDSHIAINTIIRS Ul ONTNIVE OISOV wY3LS

NDI1d1¥2530 3snv)

(8048 3°NOSHId)

- " -

SIAIVA 031veid0 MOLOW/ILION I8

diveiel

- ——

1531 ONIENG N340 O O301vd VOTO04-TT31 AUN

W11 038 NI ¥340 01 Q3VIVvVY w004-TT3T ATA oMY

- —— - ——

FV1eva3dONT 0VW FATVA NOLAVIOST ONvORIND aHdE

"31v8340 01 0311%3 JAIWA NOTIDITNI 1DdM
N340 Di 03071V ve204-T1T3 AOW ¥H¥

-
-

ua-auza INIL 3704) 8LT04-113 u>d4> 1240
Zwuc ANINS LON 010 9004-1%3 u>a-> Jldm
N3d0 o- 0370vd 9004-T1%3 3JAWWA waunzum—n 1J)dH

»dﬁu-uuuwdw 31v8340 0. 03VIVE VI904-1T3 3ATVA

somn —oz 01G ATACOST OWVOENI®SAS*I00) NADULINKHS

3507) 10N OWNOR ATA-0ST ¥30V3IH >¢csn ARELYY 11}

e i

-

4S31 ON1ANO N340 0L 03VIVS ¥22-1061-6-0M ATA 1247
T350ts 01 Q3114 BTT-10GT-E-OW ATA 1247

A13i0N38 N340 10N GINOA VE-TOSI-C AON 1241
Jive340 01 0311¥F VE-TOST-£ON IATVA XH 1247
9N11S31 MO 3S07) 01 G3VIV3 v0Z-1061-€ IAIVA 1341

oudu>u ONI36 IVIHA Q3VIVY OH2-TOST-EOW 3ATVA

-

N340 1 03V1Ivd IG~-T0CT~E~ON 3ATVA
N3d0 01 owa-qs YE-T0ST-E0W XM 1341

ELRA L) :un-o
N340 O 0371V 80Z-T106T~ nl:t INTYA

(INIIJAD) 31vEid0 04 0311V TSAIA 124K

-

ATIVDT 8190374 N3O 0L Q3V1vS VLZ2-TOST=-E 3ATVA

G3S0T) ONI3E IVIMA G3ddT ¥l ES2-20%T1-F ON

——

N340 01 03NIV4 ATA ANdeNsS WYILS 1DdM

35072 04 G37vd AYA 08T 1Ddk

- -

NOT14183530 300

80U *3S012 “N3d0 O 3FENIIVY -

2 X » =» D 2 ZXZ = Z » B &= = = Z - KE Z E > ==K -~

D vt I |

zOxT)

T I T I I I I I I I I I

e

“t——t

= D v w»n -~ v VA v son

it

£ » > P D >SS PSSP PSP PED>>PIPEDSPDIPIPDSS
S B £ ¥ B & B R B EEE B EE EEaREERE
T X O T oo oo o o T b T oo

voEe |
VI LT

Oubey0
0ssot0
6l9240
646110
842040
445090
946190
911060
9LL0%0
osE2z1
osel121
oe%0t0
oe2eio
6ik260
812260
wi2260
849090
8LL020
L9zt
L 180
Sinlll
942101
940160
ostt01
082150

4iv0
INIAS

€511c0
T1€00€0
1e9%20
610620
t1rezo
161810
668810
ZeLvio
seLvio
€E1LECO
#99¢€€0
8250€0
952080
09¢420
166220
196220
649120
209020
966610
9Eewl0
eNLN910
$69610
06Lv10
6YL2E0
*921¢€0

-

BITNON
WalNG)

In3
IN3
N3
N3
IN3
N3
IN3
N3
IN3
(1Y)
€80
t40
€30
€80
t80
€50
ts0
€40
£90
€80
ta0
teo
tad
280
280

L L]

€ U QLYY Y QY Y0 VY oYY L VY VY VYO VY

)

86



1 39ve

ANO O3INBNE 80LVE3I40 3010W 3ATVA

SONIONIA HO10W NI LINDATD N340 1234SNS
B0UI0W 801VY¥340 NI 180MS

U3ILSNPAY SIHILIAS INDHOL *03S0VD 9NL13w/s
LV 13N 034WNB ¥0LYBI40 “IWNSTS INVISIAQUNI

L) ALNO*033IXI*SSOA“3uNTIVS INTONIA s0LUN
4353¥% 01 0331v4 1% D190

(X¥37 WY3LSHIND 03140HS SHOLOW 3ATVA
SHILIAS LINIY N3INOW® 9 35000

SONIONIN 40LVE340 BOL0M LND GINBOMS Bidve

GI71v4 ATA 01 TYNSIS ONTOIADNE Ms AUTS
ATA ONIVI0HINGD AS MDY 03)ivs

FANTIVE SNIONIR aUlUw

45 NO 03¢d1TS OVH A3 NOINIG-¥OLOW U3Nane
S¥H € NI S3WIL 21 031ve 340 sULON

4100815 Q1314 INNHS NI NOTID3INNOD 35001
TINNDSHIG INIYW A8 390 1431 3alm
NOTIVINSNE 013134 INNHS HOLONW 40 3anicvg
SIATYA NY SWIdL TO¥LEAYD 039vmva

11504 N340 1704 NI ONIS+9YS SIAVYD SATVA
S3SNJ NRDIE 0! ING 03ddld) ¥iXviwe
ONIONI® SYR ¥OIDVINOD “AVA OL ahd UN
03INENG ONNOY B0L0W ONY SONICNTY a010W
YOOILTE 33ISUIINNDSHIdIEIN04E 40 SSOT
CLINVS ONYWMOD) YOO8 1DVINOD XNY ALY s

- -

NOI1d183530 3Snv)

AUN Ul 3N

- - -

ERA L EL Y *35070 “N3¢0D 01 IENNIVY -

-

N340 LON QINCR V92-AON-OT 3ATVA W3i1SAS #Hy

-

N340 01 0371v3 v62 ADN OY 3IATVA aMa

-

N340 01 G371vd IATWA NOTLINS SNADL 12dM

——— -

0INVIT (ATA AD13 WNWINIW BH8)VL004-1132
N340 Q3n10038 NIHA 035013 Z003-T437 ATA 1D4M
T N340 01 0371%3 900 <1932 AIA ENT 124k
T03N3e0 38 10N 0IN0) £004-193Z AIA 124k

N3d0 01 0371V 2531%04-1932 SATA NOTLINS SNNO1L

31va3sD 0L 0371v4 09004 3 0%004-1T32 SAIA aHy

35010 01 03V1vd AIA*OST QaVOUNY 9004-1432

¥340 01 031174 2104-1527 ATA INDD MO4 NIN
x—z.u.:

- — -

35070 01 03VIvd 2704-T%32 AW KDI4

-

N340 01 0311%3 WIGWVNHI 44nS MOES 1IN 1dak

357713 01 0311%3 SIGWYND 4405 WDBd 105 134k

V8360 01 uITN¥3 IAIVA NOTIVIOST 47445 WYILS 124k
IMTL SNT1vE340 030339X3 IATWA NOTLINS 124w
TT31v8340 01 0311¥ SIAIWA 108ANOD 124k

“31v8340 01 0311¥3 T003-1532 IATWA 124w

-

SIATVA T0BINDD WILASAS WM HONOAHL MOV G319 81S3u

-

35070 01 03Vvd WIN04*VEQO4~TT132 SIAIVA BHE

W3H1 0L 1SOY 43N0 QVH SIATVA aHa

CAS3L) 3507 01 0310vd 2104-1931 AA ROT4 NIW 1)¢M

Rttt T L T A ——

1531 NO N340 01 031074 vSTO4=-TT3IT AIA uMHE

-

(G31V3IHEIA0 B3183ANLIA3IN04 LSO ATA NOLTLDIPNT 1241

-

N340 01 03V71v3 €9004-TT3T 3ATVA aHy

ol -~

ND“:4742530 3008

T > = = T T ZTZT e oo

L S - S

Dt vt |

zOoXT 1

o e s NN N o N e ed e et el e e BN N e e i el et e e

[P L)

SIAIVA 031vE3d0 B0LI0K/310W 38

>

Vv x & - - v e Vv ax

Dol o v

——0 |

0w
ozv
oz2v
£2y
914
ozv
Sy
0Zv
V4
0Ze
914
9Te
ocv
0%
913
0214
914
024
[AF)
08
914
91s
oev

Av
Aw
An
LL]
wa
Ak
Wa
Aw
Aw
AW
L]
wa
LL]
AW
An
Aw
Wr
LL]
wa
wa
Aw
LL]
L

A

woEae |
Ll ™) o)

I @ o & T T T T XTI I X W @ o0 T Y o B b o

—

- -

944201
9ic020
920290
ogvol1l
0ev2L0
0T 120
08%090
080€s0
Oevis0
OBLOS0
081290
080eT0
646101
640840
6LL0Lo
646090
849011
BLL201
849260
840160
LETR PRy
Oeble0

#80w0
oellL0
088240

uca
INIA3

692910
LE2s10
#s0¢T0
YorZeeo
SE1de0
FALR IR
$65 180
vIEYTEO
*BIETED
SoLEED
SL60E0
8L10€0
12€420
6£9920
2ev820
vi92°
efg2220
sLv220
989220
*005220
ev20220
499¢¢0
0612¢0
€69, 180
1821€0

sIEWNN
WeINDD

ld4
Téd
Tad
ZN3
ZN3
ZN3
N3
N3
ZN3
IN3
ZN3
¢N3
ZN3
eN3
ZN3
eN3
N3
eN4
ZN3
ZN3
eN3
N3
Ing
N3
(LE]

ST~

v v e

. I T BTN ST BT ST ST ST

Lt

87



(3] 19ve

KDY 001 0313180 INTLL3S AS 3008UL 35070 01 Q310vs 1A Of: 3INTY WiS 12¢k & U €249
#311081N0) ¥DI0W NI 38011V V1813373 373V8340NT IAIWA NOTLYIOST GSYOGNT 1247 & 1 S 914
NRONYNN ST 3INI48NII0 40 35OV TWNO1S NO N340 01 G311V4 ATA AvEdS SAE0L N T 00V
AT1I3¥M0INT 13S AS 3R0EO0L 35010 01 0311¥3 $-21-1 IVA NBn13d JAVSNIONOD & T €28
J8NVIVS HILIAS 300804 31%5340 01 03V1¥4 IAIWA A14dNS WY3is 124w 1 1 €24
HILNT) 039VENISTA ANIVINIGIIIY TINNUSEde 3507 01 03113 25-A0W-0T AIA 1GSI INDD N T 208
ONINIVE*ISTOIVIS uavil 3 BYIA 1VNEUNS 35070 A3 01 0311v4 29-A0W-0T ATA ¥HE | T  40%
A1434084WT 135 AS 1TWIY SSY.48 sn0aud TTTTTTTNIA0 01 031199 19-ADN-0T ATA ¥HE N T 92V
¥OL0M 3A1¥0 NO $3010H HSA¥J U3INIUD TTTTTTIS000 01 031iv4 AYA ADYS NIN 104 4 T 028
AS 3NONOL 3 LIWIT FOV NI S0#¥3 VINNOSE3e N340 O1 03V1vd G2T-AON-5T ATA FNI AvadS 3302 1 T 20v
NAONN L1ON 3SAYD A1434084d 31v8340 OL 0311¥4 ATA NI AvadS 3800 & 1 004
L4VHS ND 3S00T w939 NOINI4 s0AUN 340SD1D ¥314Y N3I403® 10N GINOA IAIWA NOTIVIOSY §2 4 1 02v
JUNTIVS BULUN Q3VIVS JATVA NOTLONS WNWL 39¥a01S FLWSNIINGD 124k 1 T 02V
JENVI0S HILIAS 300804 N340 10N Q10 3AIVA NOIID3FNI 1247 400V 8@ 1 1 €2¥
491H D01°SS3dd IWIININIASTO “HONNI N9IIS3IA N3O OF V1v3 B21-AOW-»1 JAIVA NOILDIFNT AvEéS 3802 4 1 »0¥
QIBVINS A3X L4WHS WOLYH3IGU SO1) 01 0311v4 GTI-ADW-¥1 JAIWA NOIID3IFN! QavOIND 1 1 029
(35072 01 JWNOES ONIHILTAS @W3l IATLD3440 TTT35070 01 0311V GT-AOW-£Z 3ATVA 134K 1 T § 918
80583 1INNOSHIG SOLOW 3JATVA AvEdS 380) WOHS OQIAOMI® 83N04 W 1 ) 204
13538 SYA WILIAS 300Bud TTTTTTTTTURI40 10N GIN0R ST1-AOW-E2 104K N T €2V
SHINILSYS TWIINVHIIN 40 Janlivy TTB01VE340 WORS 031va3435 STADNEZ 3AIVA 4 214
J8NVIV4 1IVINDD ASVITIXAY 831108IN0I  (G3SO1I) 319VEIONT GTAOMOT IAIYA NOTIVIOST sHg N T 5 9Ty
ININISNFOY 03033N HILTAS 300804 AV1IVIINLI313 3507 DI 031194 IATYA 10ST Wy3Ls 10dM & 1 1]
ONTIL3S WILIAS 3N0WOL ADY TTTTIS31 NO N3el 01 03113 ¥6Z AOW 1243 4 1 €2¥
NRONWNA  380V) INOTS 1531 NO NGO 01 0311v4 86 AOW €2 3AIWA & T 0OV
SONIONIA ¥OI0W IATVA 40 3aniivs TTTTNI40 01 03VIVS L16-ADM-E€2 JATWA [0dM N T 02V
I T TP T T T T T T T T T m-w 333
pn‘»wm
s 59 B

1 3

|

31v8340 80 *3S01) “N3IdO O FeNTIVY -~ SIATIVA 031veId0 e0IOM/IIDN I

Z T @ T &4 T T O X 00 # T OO0 0 X & o = T o e

VAWK

94£090
sls1tl
LLzion
981t
oeno2t
ogtio1l
OBE1Y0
085150
0801%0
086010
OEw 010
sit221
649060
614290
648060
842240
846290
848060
8l62%0
818050
BL90%0
4i8001
LLv001
LLt1se
96111

3ivo
ANIAG

920610
Y9420
92es10
689910
OT%EE0
616CE0
L002¢0
9101€0
Y160E0
EBLEED
180080
218220
900420
S%i920
62€220
%26 120
21eieo
L2enzo
s22120
€22120
¢eonzo
0lEel0
2st1zo
9662410
L5910

“a3awnn
V081N0)

10w
1w
TIwW
1IN
1a4
1dd
1d4
144
144
144
1d4
144
Te4
144
\CF]
144
Td4
1d4
Ted
144
144
A F ]
1d4
1¢4
1d4

O ST |

FUIT ST TR SR BT T ST T T BT A LA

(&)

uxE

88



1 39vd

LINJ¥1D 108INDD YA NI LBUMS

0370vd NIVEL 4V3O ¥IdU ¥UW

AN <8 W31S 3ATvA

CIBVIHS AN BY3IO NOINTE ULl 14VMS diw
INGNR Q39VWYO ONY 031Y3IHE3IAD ATA NO B0L0W
140 ONTENG TYNOIS IS0TD JAIVA INILNIAUVNI
AT¥3408d NI Q3INIVE L1ON FATVA 01 ¥INviee
L340 13S°03N3LSO0Y AS 3INOE0L NO MI¥IS L3S
010N 01 *¥¥a8*1%) 3AL1423430

INTLLIIS GV IMIADUNER* INI* dWT/INT40 4110~
03dd1¥1 ¥INVINE BOLIVEIMO *Wik*AIA

14 dRd B340 HAN AN NI®1BHS ONEI "L INaIIN]
ATIVONYE 0dYH 0INIED ATA 7 NRONWNN 330V
TOUINDD SOLION*ATA NI HIIRMS*123430
(31VH340 O4f 03VIVS *IN¥8°WIN)"INOD BULOW
(ONTSOND) BOLIYINDD 12313 40 Fanilvi
SONTONINM 4010w N340

SONTONIN ¥CL10W U3TlV4

4010W IZ71983INII0 JOUN 010 HILIAS LIN1D

LT0281) ¥3IR04 YO4INDD NI 3ISN4 NAGL W
03441815 SOV3IEML INTa Vi3S

G37ISHIONN SAIAIS dWvID L3S

ISUTD 10N 010 A¥LIINDHID*ANDD NI ¥OLDVINUD
3507 10N 010 A®LINIAII*INOD NI WOLIVINUD

QIUVIHS SMIEIS 39S dNVTID WilS

- -

NOT14T¥3530 3snv)

34veiel WU

3507

A S ——

QI9VNYO H1IW TIVA LSAVHXI 4¥NL 1Ddm

- -

35070 0L G370v4 VO2-0K JAIVA AVA4S 3¥0)

-

3ALELS 0L Vs G1-0T-2-0W WA DS 130S 100D OS5 wMe

N340 01 G370Ivd v62-0T-0OW 3AIVA NOTLIDIPNT ¥HY

-

N340 01 0371v4 AIA NOTLDIFNI BHY 862-01-OW

-

JIOVEIIONT ST-02~A 3ATIVA NOTIVIOST AvHaS 340D

4 -~

ONILS3L NO N30 01 037Iv3 82-T12-A 3ATIVA AVEES INOD

R -

G3ddTal ENE*NIJD LON QINON ZE-%T-A IATVA

D e e T S —

35070 01 03V V4 GT1-02-A *AIA'OST AvedS 3802
=4 01 0311v3 S1-02-A 3 05-02-A SATA-DST Avaes 3303
*S0d N340 NI 31GYEIAONT ST-02-A AIA-DST Aveds 3s09
IN9NS WD N340 01 0311%4 S1-02-A AIA-GST Avads 3803

- ————— - -

03ddI¥L ¥N¥E L2)/N3IH0 0L 03IVIVS S~12-A IAIVA

bt T S —

TUNOLS L18VIS OINY NO N340 D1 03Vivd 81-i2-A ATA

91S*ULINY NO N340 0L 03IVIVY CT-T2-A AIA AVH4S SNNOL

31VE340 01 1IV4(T0-0516-A1 301SNI 13INT 21°0N

-

%360 01 VIV 20-8t 3IAYA OSI 1SAS 100D NROOLOWS

31V5340 D4 Q3VIVS ATA AVddNS WYILS 104M

-

G3N1vd H0IVEIM0 BOLOW ATA NOLLIJIIFNT “NTII00D SNs0 |

-

JTEVHIAONT IAIVA NOISSINGY w¥w 12471 $102-0W

- —

JONYNIINIVH ONIBNG Q3VIV4 ONNU4 BOCZ-UN IATIVA

A1%43408d 31V¥340 01 03VIVE 6002 JW IATVA

—

(E102-0W) N340 04 0IVIVY FAIVA NOTLDICNT ¥HE wiw

(ET02-0W) N340 01 0314 IAIVA NOTIDIPNI BHY wBe

N340 01 G4IIVY 6002-DW IAIVA

e D 2

NOTIdT8DS40 J00W

‘N340 01 38N1IVS - SIAIVA 03ivN340

L B e e  E  —

Dt i 3 |

zOx )

- . -

T e e et e e e e ed et et DN el et ed el e w4

-

BOLIOMN/ 310K 40

& = - & x N

il

Aw
LL]
Aw
Ak
Au
Aw
Aw
Aw
AN
Aw
Aw
AW
LL}
Aw
Aw
LL}
Aw
Au
A
Aw
Av
LL]

Aw

>
=

wOoxae

LL1E160
946011
918190
945110
uL0t10
641080
845021
8L%160
448060
LeLeLo
LiEcE0
S41021
L7208 0]
940200
9L10%0
L10€90
945150
LLUTYZEN
f180L0
[ TRTAR!
4ic260
Livdeso
diw2e0
L1080
$42000

ilva
AN3A]

s60010
06E910
Z%1s10
066ETO
266E10
602920
*s1t20
Se5220
0Rdel10
sE29810
2Lvito
615910
SuEsvI0
CLESTO
E1%%10
662810
9%9%10
1222¢0
40649920
68EE20
#stel0
0s0el10
sse8t10
*60810
e0Ls10

LECI UL
1041N0D

264
24d
284
284
284
120
130
13
130
1.0
10
120
10
120
1.0
TWN
TN
10M
10w
TOw
10w
oW
10w
10w
10w

ot B

L T T T T T BN CINRT ST ST T ST L LU T Y

>

89



06

IZm<

R I T T T - T - T - I L I L I O B T I

| -Epr~v

pR2
PR3
P83
PR3
PR3
(L]
(L]
LLE]
PR3
Lk ]
PR3
PR3
PIl
P11
PIl
PIl
Fll
P11
P11
et
Qecl
eC1
oc1
Qc1
QecC1

CONTROL
NURBER

026944
014C32
014475
014471
0164876
018884
0230862
026763
031104
031740
032270
033292
018325
019669
026427
026760
oz2rnirr
o3arr
032578
015257
Cinle2
019489
020264
021436
030440

0
090579
010578
021778
030176
112376
0902717
111678
010879
042100
0608R80
080630
112480
os2o0r?
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REMOTE/NOTOR

NPERATED VALVES - FAILURE '0 OPEN, CLOSE.

ne

ﬂPF.IlF

IRt

e B B e e e B e e e e e e e e e e e B e e e e e e

i 2CZ

| et s Y

- e oy w O = e = X wm T LT wm m wm = T wm = = T CZTZ

HO-3-14~ IZB(B CORE S'l.l'.lNJ-VlV) FlllED 10 NPEN

RHR

A PHR

CORE
HPCL
RHR

VALVE OPERATOR FlllUl( ON HOIOI COUS!D LOSS OF ouR

LecI
CONT

LPCI VLV HO-!—IO 25A FALLED TD OPEN DUllNG TESTY
AND 1/

HPCI

MODE DESCRIPTION

FOR 'l' IHR LooP INJ Vl'lﬂO—Z’ll OPFNED

INJ. 'lv NO-IO'ZSA Flll!D 10 fUllV OPEN

- - - —

OUTBOARD INJECTION VLV

-

SPR.B FULL ‘L YST.RET.VLV FAILED TO Cuncer
SYS.VLV MO~ 3-23 41 FAILED TO FULLY OPEN

VALVE MD1548 Flll!D 10 OPEN ON IESIIIG

VLV MO-3-10- 250 FAllED '0 OPEN ON TEST

- -

SPRAY VLV MO-3-10-268 FAILED TO CLOSE

-

viLv l0—3-23 1 f’l DRIVING CtOSiO ONCE

NO-1548 FAIL.TO CLOSF

VALVE ﬂO-lCOl-)OA FAILSD To ClUS(.lNI 'UH' OPERAY

NTR
MR
MR
RHR
CORE
no

CORE
HPCI
HPCL
LPCl

1000°26l FAILED
LooP SOIAV VALUE 'AILED '0 0'&!&'!1”0—1 1001-23-R)

- — "

OPER FOR VAL MU-1001-188 OVERLOADED, BURNED OUT

-

VALVQ 1001 36A INOPERABLE

- - -

VALVE ROV 1001-368 INUPERABLE
NO'-IOOI 360 FAILED TN OPERATE

- -

SPRAV VLV IQO»-ZQI FAILED TO OPEN

-

IO OPGN(~D!E S'llv SVS!EII

SPRAY VALVE 1-1402-258 FAILED TO o;enare

nov

L4 14
viLv

-

-

n0-1- 1001 )QA FAILED TO OPtlA'E

- -

1-2301-4 FAILED TO OPEN DUIING TESTING

SUCTION VLV M0-1-2301-6 WOULD NOI CLNSF

CAUSE DESCRIPIION

SWITCH HIT AY SCAFFOLDING/PERSONNEL ERRDF
PROALFM WITH MAGNET.TRIP DEVICE MTR. BRKF
APNKEN WIRE TO OPENING TORQUE SwITCH

VLY DISC SEPARATED FROM WLV STEM

TNRQUF SWITCH SETTING WAS TOO LOW
CORRODED VLV STEM DUE T0O VLV PACKING LEAK
MOTOR & SEVERAL NPERATOR PARTS REPLAC 0
NN CAUSE GIVEN, RELEASE RATE EXCEEDED
WALYNRTH 23~INCH IMPROPER INTERNAL CLEAR?
STE® LOCKING NUT NOT STAKED BACKED OUTY
THRUST BEARING IN LIMITORQUE OPER FAILED
FAILED TO CLOSE ANDTHER TINE. TORQUE Sv.
KEY WHICH PREVENTS STEM ROVATION SHEARED
WORN CEARS ALLOWED MTR TO RUN AFT VLV CL?Y
CAUSE UNKNOWN

VALVF STEM GUIDE ®XEY SHEARED

ALLEMN SCREW LOOSENED, STEM GUIDE SLIPPED
DIRTY CONTACT IN LOGIC CIRCULY

VLV LUBRICATED AND SUCCESSFULLY OPERATED
LOOSE BOLTS HOLDIMG OPERATOR TO VALVE
FXCFSS GREASE/COMPACTION/HYDRAULIC LOCK
CRACKED YOKE/ZPROB SINCE INSTALLATION

MNY 4AD DEFECTYIVE TORQUE SWITCH
VLV.TNRQUE SWITCH WAS WORN OUT

POWER TRANSFORMER BURNED DUT(COMMAND!

PAGE 15



L6

| Em<

LI I T - - T T T B T T T T T

| =Zprv
|}
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Lol
N

Qc2
Qc?
Qc2
QcC2
Qc2
oc?2
QcC2
ec2
Qc?2
Qc2
eC2
vrl
vrl
vril
Vrl
vrl

030965
019759
021129
025429
025557
G2r100
027551
031189
0327719
032967
032968
033451
033744
014230
0145840
015855
0308137
032649

041090
111477
040478
021179
01279
090579
102679
042880
091480
101080
101080
120380
123080
021776
051076
092076
040180
093080

| XM <

b S - I i i el o i~ B

I MY -

1 ™ eep™

e e BTN R R e e e e e e e e e e e

L 1= J

L R LT et

F R - A A e e e T

FODE DESCRIPTION

0 0 VD 0 D D S D > 0 Y R D S S P P B DS D >

LPCT WD=1-1001-368 FALLED TO OPEN ON TESTING

Bt ———

CORE SPRAY MOV 2-1402-248 FAILED TO OPEN /7 TEST

-

DRYWELL SP.AV VlLVE IDIP'ED BREAKER UMEN OPERATED

- - —

2 C PHR PUMP SUCTION VLV MO2-100-7C lll TRIPPED

e T T T —

{PCI MOV 2-1001-36A FALLED TD CLOSE DUQ!NG TEST

-

ND- 2-1002 3! QOULD NOT 0'!“ (CORE SPIAV!
NN=-2~ lOOl IOI ‘lll(D T0 OPEN Iﬂlillllv
NO-2-1001-34A FAILED TD OPEN FULLY

-

HPCT INJECVION VLV MD-2-2301-8 FOUND IMIPERABLE

-

RHR LV NO-Z 1001~-34A FAILED TO OPEN

-

RHR VLVS, ?Sltl WOULD NOT STROKE ElFCIllClllV

- —— -

TWO 24 INCH MOVS (RHR=2TA/B) FAILED '0 OPEN 7 TEST

- —

LPCI mov |lHI°¢5ll FIIL(O 0 OPEN DUIIIG TESTING

LPCI VLV ; 53. UOULDII FuLLYy 0'(“ DUllNG TESTY

v23-19 N'Cl 'Uﬂ' DISCNIIGE viv LDS' CONV.Ol POWER

CAUSE DESCIIPYION

TORQUF SWITCH NEFODFD ADJUSTMENT

STEM AND RONNET BADLY GALLED

ND POVER TO VLV.FUSE FAILED

STICKTHG CONTACTS IN CIRCUIT BREAKER
PROBABLE CAUSE-LONSE CONNECTORS AT BREAKE
BRONEN BOLT IN VALVE MOTOR OPERATOR

KO APPARENT CAUSE FOUND

PROALFMN IN CKT GRXR SUPPLYING PWR 1O VLV
TEMPNRARY STICKING OF TORQUE SWITCH

DISC TO TIGHT,TORQUE SWITCH ADJUSTED
LINIT SWITCHES DUT OF ADJUSTMENT

SHORT IN POTOR OPERATOR

CORRONED CONTACTS IN AUX CONTACTOR
PERSONLERRORIMUST STROLVLVS .MANUALLY 1ST)
PACMING MAINTENANCE PROBLEM
UNKNOWN/WALWORTH AMD LIMITORQUE INVESTIG.
LODSE PINION GEAR ON LIMITORQUE OPERATOR
NVERLOA: RELAY HAD TRIPPED NO CAUSE

PAGE 16
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cry
cR3
LD
PAl
TRl
Tl
ENL
Qac1

CUNTROL
NUMBER

022361
030667
032122
020230
014504
021068
015564
018439

EVENT
K ..o
081978
030880
081380
122377
022178
032078
012078
06i1T?

I M <

PR

1 M-

-

PRI I

REMOTE/MOTOR-OPERATED VALVES - FAILURE YO REMAIN OPEN (PLUGGED)

- — " ——— -

ol R
1 2C2

1 o e 4 o et € I

- = - X = T X Z

MODE DESCRIPTION

-~

DHV-3 WEr  CLOSED lﬂin l!OUliED 10 l!lllﬂ OFEN

DECAY HEAT SUCTION lSO VlV DNV-! CIOSED INADVERTEN

-

DECAY MEAY ISO VLV DH-11 BEGAN ClDSlNGIS'OP'EO Ld.1d

nov- DOII(N'CI lSO-VlV' FCILEO 10 IENAII OPEN

RHR VLY Ctosto 'NGN IT WAS IEOUIQED lo IEHIII OPEN

-

D!ENEIGIIING 'lO'EClION S'S CAUSED | INI 'AlVES 10~-

RHR FLOW 'll'E !11'50070 FAll!D ID SYIV OPEN

Hect OUI' thEl VALVE wouLD NOT STAY O'EIIIESVING

CAUSE DESCRIPTION

- -

LNSS OF 120 VOLT AC VITAL BUS(INVERTER)
F/TLY. MO CAUSE COULD BE FOUND

PERSONNEL FAILED TO BLOCK AUTO CLOS.SIGNL
BAD SWITCH CAUSED CLOSING CONT.TO STICK
VOLT.FLUC.ON INSTRUMENT AC BUS
~~CLOSE//PROCEDURAL DEFICIENCY

DEFFCTIVE SWITCH SUPPLYING SIGNAL TO VALY
MALFUNCTION IN LOCAL VALVE CONT STAT CIRC




L6

REMNTE/MOTOR NPERATED VALVES =

COMMON CAUSE COMMAND FAULTS ONLY
RATES ARs
TRIPLE OF

LONER AND
ESTIMATES

LANBDA
.
UMEGA

OVERALL

SYSTEM
SIZE
L]
2
3

4
24
2%
o
46
58

OVERALL

e T . T

R

PER CALENDAR HOUR
NUMRERS SHOWS

UPPER ANUNNS FNRM 90 PFRCENT INTERVAL
ARE BASED NN DATA WITH M «
THEY ARE SHOWN FOR FEWFR VALUES OF N

L

{ 00100

S.1E=08,
2.6E-00,
1.8F-0",
1.3€~-08,
3.26-09,
3. 1F-09,
2.8E=-01,
243E-09,
2.1E=09,

2.1E-09,

4.1F=09,
3.3E-09,
2¢6F=09,
T.1E~10,
6+9E=10,
6.56-10,
S«AF=3D,
5.5€E-10,

5.56=10,

«037,
{ 1.,8E-09,
( 2.8E-10»

SHOCK
RATF

Y
F.6E~05,
4. 9E~05,
3.3E-05,
2.5€=05,
S.T6E-06,
S 6E =06,
5. 0F =06,
4.1E=06,
3. TE=06»

5. 7€ =086,

R2
1+3F=-07,
1.1F=07,
1.0F =07,
T.9F ~08,
T.9F =089,
T.RF~-QR,
T 7F =08,
Tehf =08,

T.9F-08,

«058)
3. lE=0¢,
T.1E-08,

4. 1E-04)
2+1E~0%)
1.48-04)
L.JE=04)
2.5E-C5)
244E=05)
2.1E~05)
L.8E=-05)
1.6E=-05)

-

4.1€E~-04)

RATE

4.18-07)
JubE=07)
3.3E-07)
2.BE-0T7)
2.8E-07)
2o TE=OT)
2.86~07)
2.8E=-07)

4.1E-0T7)

1.36-05)
2+7E=-0T)

IMPROPER VALVe CONFIGURATION

(LOWER ARUUND, POINT FSTIMATE, UPPEP BOUND)

2y 3» 49 5+ b ;o
29, 30 31s 32+ 35, 36, 37,

RATE FOR
S’EClF!C.ﬁnﬂ’ONQNI

3.4E-09
2.6€E-09,
2.45-09,
2.3E-09,
3.1E-09,
3.26~09,
3, ~F=u9y
3.8E-09,
4.0E=09

{ 2.3E-09,

FOR SET ur

3.0E=10,
3.4E~10,
2.9€=10,
2.9E=10,
2.9E~10,
247E=10,
2.9=10,

- e e e s e o

{ 2.9F~10s

3.36-06,
1. 7TE=06,
1.2E-06,
F.5E=-07,
3.6E-0T7
3.3e-07»
3.1E-07,
2.9E=07,
2.TE~0T»

J.4E-0T7,

K SPECIFIC COMPONENTS

Q3

T.3E-28,
7.3t-08,
T.26-08,
Te2E~J8,
Teli=08y
7.26-08,
T.2€~0R,

T«2E=08y

1.3€E-05)
6.9€-006)
S TE=0R)
3.6E-06)
9.4E~07,
9.2E-0T7)
B.4E-0T)
7.3E=07)
6.8E-07)

1.3€E-05)

2.8E=-07:
2.8E-071)
2.TE-CT)
2.76=07)
2.7€~-07)
2.7€=07)
2.TE-07)

2+RE=07)

8
19

9 10»
40, 43,

11s 120 130 185 150 165 170 18, 20 24 7 28
8 R AR AR IR IR W 1% e 2 2 Wy W

BETA FACTOR

«039» 061, .085)
«067s <103, 145
«093, L1642y 19T
«378, L4654, W516)
«382s L4867, 5200
«380, 478, .5%40)
«310s + 8470, 572
224845 434, 5%

«039 J4b4, 594

2.8E-10,
2.8E~10,
2.8E=10,
2.8E=10,
2.8E-10»
2.8E~10»

2+8E~10»

R4

T.1E-0A8,
TelE=NA,
T« 1E~03,
T.16=08,
T.1E=09,
T«1E=9%,

7«1E-03,

2.7€=0171)
2.76=07)
2.7E=07)
2.7E=0T)
2.76=07)
2.75-07)

2.7F=0T7)
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PEROTE /MOTO0R OPlﬁll[’) VIlV!S = IMPROPER lALVE CONFIGURATINN

A

P ; S {

k 165 DuUvani

tosoten s s 3 Bied

. B N I R R L NN i B oo S alsiaaih s P, oK sk L o
CP3 0173228 030777 M @M VOL U 2L M %A% LOOP OF 491 SYS. ISOL.CONT.TO T.S.FOR NAINTFNC PE®SOANNEL EPROP
CRY DL7ASA 042177 6 24 VOL v 2 N SUCT.VLYS CAV-33646 FROM BORIC ACID STOR.TANK.SHUT T.S.VI0,7PERSONNEL FRROR/ING.VLY LINEUP
CR3 023237 107078 G @M VOL ¥V 2 N CONCLADRIC ACID TKDISC.VLVSCAVIBGES3 CLOSEDSTS VI SERSINNEL ERROR;INPROPER VALVE LINEUP
NBL 025520 010679 W oM V0L U 2 w BORATED wiR STOR TANK ISD VLWS OHTAGT8 CLOSED WHEN @FQUTRED OPEN--PERSONNEL ERROR
@51 019¢hs LILIT? M %V VO& U 2 T VALVE LINE-UP INCORRECT/Z/NEW VALVES WERE INSTALLED -=wITH OPENZCLOSE INOLCATION ATYPICAL
T12 0274564 032679 A @M V0O U 2L N AUX FEEDWATER BLUCK VLVS DISCOVERED CLOSED N0 CINCLUSIVE CAUSE COULD BE FOUND
AR2 031374 UAOR30 F &M YOI V . T YA® TRAIN CONT. SPRAY ACCIDENTALLY INITIATED SEUSINNEL ERPOR DURING TESTVING
CC1 925617 OAL179 W MV VOS U 1 T SI HOR ISD VLV SI-856 SHUT WHEN REQUIRED DPFN DEFFCTIVE PROCEDURES
CCL 026785 082A79 L MV VOL U 2 T SI-4145-MOy OPEN REQ SHUT, SI-4143-ROV SHUT RED NON TPEIATIONS PERSONNEL ERROR
PAL 032224 091990 W P4 VO3 4 1 N Cv-3031 WAS CLOSED AND THEN IMMEDIATELY OPENED NPFRATOR FALLED TO RELATE TEST REQUIRE.
AVI 027663 112779 M MV VOL U 1 M HHST PMP SUC VLV CH-1150 150 FOR MAINT WHEN REQ NP PERSINNEL ERROR--2ND VLV ALSO SHUT
DCL O1A448 121776 F My VOL U 1 T CONTATNMENT SPRAY PUMP SUCTION VALVE FOUND CLOSED PERSINNEL LEFT VALVE SHUT AFTER A TEST
173 014604 04297H F % VO3 U 2L T INCRT.VLY LINUP FOR TEST,CNIANT SPRY ACCIO.TURN ON PERSONNEL ERROR
JF1 027993 032578 A MV V02 U 2 N YDAFP E TDAFP RECIRC BYPASS IS0 VLVS OPEN PERSINNEL ERROR

JF1 022629 091478 L ®M vO6 U 1 T 2HR PUMP SUCTION VLV 8701A CLOSED WHEN REQ. OPFN  INADFOUATE PROCEDUKLS
NAL 027593 110679 L ®N VO2 U 1 N BHE INLET VLV MOv-1701 SHUT wHEN REQ. OPEN MATNTENANCE PERSONNEL ERROR
P12 013572 072877 W MV VOL U 1 N MOV FOUND IN INTFRMEOIATE POSITION/SINCE PREV TFST PERSANNEL FATLED TO ASSURE FULLY DPEN
TU4 019421 0931377 L ®M vOL U 2 T Twd VALVES INADVERTANTLY OPENED/RWST LEVEL DECRFAS PERSONNEL ERROR/POSSIBLE PROCEDURE PROSL P
891 029036 121679 L MY VOL U 1 N RHR TORUS SUCTION VALVF FOUND SHUT APEPATOR ERROR-FORGOT 1O OPEN VALVE
9C2 021561 052178 D @M VOL U 1 N A CORE SPRAY SUC.VLV. MO 2-1402-3A CLOSED WHEN @- -FOUTRED T0 BE OPEN/Z/PERSONNEL ERROR
VYL 014997 OL1877 L 94 VO3 U 2L T 8™ BMR PMP DISCH.VLVS. SHI ¢ WHEN REQ. 1D BE 19EN  SFRSINNEL ERROR



Manually Operated Valves

Rates are estimated for three failure modes in manually operated
valves: failure to open, close, or operate; failure to remain open
(pluggea); and inmproper valve configur:tion. Twenty-six LERs involve man-
ually operated valves. COf these, 22 are reports of faults due to improper
valve lineup ang 4 are reports of failures to open, close, or operate. Any
LER involving improper valve configuration is coded as a common cause event
anc as & command fault, rather thar a failure. Therefere, the rates esti-
mated in this mode are for common cause command faults. No LERs involve
faults due to plugged valves or valves unable to remain open, so most quan=-
tities cannot be estimatec for this mode. Summary tables of all the faults
and brief one-line descriptions of the LERs fullow tie estimated rates.
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S01

MANUALLY OPERATED VALVFS ~ [MPROPER VALVE CONFIGURATIDN
COMMON CAUSE CNMMAND FRAULTS ONLY

RATES A
TeIPLE

LOWER AND
ESTIMATES

P

LAMADA
+

OMERA

-
N e BN

25
26
3s
L1
7R

OvVERALL

it
-
2
-
2%
26
s
LX)
™

OVERALL

RE
n¢

T T e

PER CALENDAR HOUR

NUMAERS SHNUES (LOWER ROUND, POINT FSTINMATE, UPPER BOUND)
UPPER RUUNDS FNPM 90 PERCENT INTERVAL
ARE RASED NN DATA WITH M «
THEY ARE SHOWN FNR FFWFR VALUFS OUF M

{ 005,

3.1F-07,
1L.6F=09,
To9%E=10,
1.5F=10,
1.5€6~10,
1.1E-10,
YetE=11,
Te0FE=11»

TeDF=11,

L.aF=09,
1.0F=-09,
S 0E-10,
1.9€=10,
}.T7E=10,
3.5€=11
1.3E-10,

3.3>=10,

« 016
{ 4,5¢6=-11,
{ 2.7€-10,

B3
-
2.5F =06y
1. =04,
6.5F=0%
1. 2F =05,
1. 1F =05,
R 7F =06,
T7.2¢ =08y
Se 15 =006,

1.27=0%,

L4
9.5F =09,
R, 2F =08,
T.2F=UR,
7.2F=0R,
Te2F=(R,
To1F=uRy
T.1F =08,

7.2¢-08,

<031
JulE=060
7.0 -08,

L2E-01)
6.0E~04)
J.1E-046)
S.5E-05)
S« %E=05)
4.1E-09%)
J.4F-05)
2.48-03)

1.26-03)

RATE

3.26-07)
2.9k=07)
2.TE=07)
2.76=07)
2.76=07)
2.TE-07)
e TE=0T)

3.2F=07)

1.56=05)
2.7€=07)

sa 2y 4 9 bs T»
2T» 28e 29, 30+ 31s 32, 3%

RATE F@
S'ECIFIC.gﬂ1’0NENY

1.56~-10,
1.3E-10»
1.4€~10,
F.4E~100
TeB8F=10,
1.36-09,
L.SE~09,
2.0E-09,

e T

( 1.36~-10,

FIR SET nF

2« E=100
2.3E=1us
2+8E=10,
2.8E=10,
2.RE=10s
2.TE=1us

4 2.7€-40,

3.26-060
L. 7E=0bs
9.26-07,
2.96=07,»
2.8€E-0T,
2.56=07,
ce3E=0T
2.16-07,

2.96=017s

K SPECIFIC CuNPONENTS

Q3

T« 0E=08,
T.0E~-08,
T.08=08,
T.06-08,
T.0E=J8,
7.06-08,

T 0E~08,

1.56-05)
T.7€-086)
4.0€E-06)
B.5F-07)
8.36-07)
6eBE=07)
b.0E=-0T)
GeFE=0T)

Le5F~05)

2.TE=07)
2.T7E=0T)
2.7E-01?
ZeTE=0T7)
2eTE~0T)
2eTE~UT|

2.TE-27)

9
14,

.

10, 11

v 12

3% 36, 38,

BETA

W26,
«053,
« 266y
274
<337,
«377,
« 365,

w026,

2.76-1
2e7E-1

FACT

« 041,
« 090,
« 404,
« 413,
477
«514,
« 9563,

413,

Os T.
0- Te

2.7E=10s 7.

P TE~1

Je 1.

2.TE=10s 7.

2eTE~-1

0r 7.

2.7E=100 7.

13 16, 15, 18,
3% 404 614 &2,

oe

«050)
«135)
435
«502)
«5561)
«593)
«658)

.“..

Re

0E-18,
0F-0m,
0E-28,
0F =29,
QE=-2R,
0€-77,

CE=-DR,

2.76-07)
2.76-07)
2.TE-07)
2.75=07)
T.7E-07)
2. 7€=-07)

2.7F=07)

s 18.
Se Abs

R e
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MANUALLY OPERATED VALVES

-

MOOE DESCRIPTION

1sou VALVE 10 FLOW Cﬂllloll(! SNMI‘S!! 0!!00”
FLODD TANK 1A NITROGEN ADD VYLV FAILED OPEN

B e e et p———

150.VLW.T0 CHAN.3 RB PRESS.TRANS.SHUT BY MiSTAKE
MPST PUNP XINIAUM FLOW VLY wAS Wt

C5-14 =A® TRAIN SPRAY WEADER 150.¥LV WOULD NOT 0PN
RHR VLVS ."‘. AND 'N“‘ 'ou". 0'!'(0 .“0 UNLOCKED

COOLING Ull(l IHPRO' LlI(D U' '0 S-CNA!GIIG L L1
INST. EO. 'l' NO' CLOSE l‘lil Clll.llllﬂﬂ

NlNOUﬂFEl CAH! OFF RHR 'ALV( POSI'IO'IN‘ 1T WRONG
AUX FEED 'll'! FOOID UNlOClED & DPENIUIONG LINE~-Ur

-

vC 150 VlV .o'lllSO S'll' PUNP FROI COU! SPRAY wWDR
PUNP lﬂl!' VIL'E FOUGD NEARLY SHU'IIUI F‘!O INLETY
RHR DISCNIIBE VLY ll?l." FOUND LOCKED L.OSED
VALYE FOUND CLODSED '0 'lES;GIE SWITCH -
EOUllll(I VALVE ON FlO! INS'IURGHI fﬂUlD OPEN

- ——

VALVE l(F! SHUT IN LUS Oll lll( '0 N'Cl PUNP
MANUAL lSOl iy lov Slﬂi OF IEQIlSl,l FOUQO CLOSED

PRESS Sw FOUQD lSOtA'ED l'l!l IESIIIG

ISOLATION VILVE '0 D'IS 76 FOUND CtOS!DlSEGOl0.0.l
HPCI TURR STH llNE Hl FLO iOUAlllllG VILVE LEAKS

-

VALVES lﬂ LPCI € CORE SPRAY LINED UP lﬂ'lﬂ'!.l'

PRESS S FOUNO 'lt'iﬂ OUT WwHEN IGOUIIED OPEN

—

TWD COOLING wiR 'l'S '0 PUNPS A £ B ’OUND CLOSED

-

RHR MIN FlOl_VlVS Ell- FQIO. L0 fﬂull CLGSED

CAUSE DESCRIPTION

PRNCEDURES WERE INADEQUATE

PERSONNEL ERROR/VALVE REQUIRED TO BE OPEN
VAL STEN SEPERATED FROM DISK

PERSINNEL ERROR

DEFECTIVE PROCEDURES: CAUSED PUMP SEIZURE
REMOTE LINKAGE DISCONNECTY FROM MANDWHEEL
PERSNNNEL ERROR

PERSONNEL ERROR (SEPARATION NOT MAINTAIN)
PERSOINNEL ERROR WHEN CAL. MPSI FLOW IND,
PERSONMEL FAILED TO REPOSITION THE VALVE
PERSONNEL ERROR

DION'T OPEN.XEY FAILURE IN YOKE NUT BUSH.
POSITION REQUIRENENT wWILL 60 ON CHECKRLISY
PERSONNEL ERROR/IMPROPER VALVE LINEUP
PERSONNEL ERROR

PERSONNEL ERROR

PERSONNEL ERROR IN VALVE LINE uP
PERSONNEL ERROR (WHEN UNDETERMINED)
PERSONNEL ERROR

PERSONNEL ERROR

CAUSE UNKNOWN

OPERATING PERSONNEL ERROR

PERSONNEL ERROR

PERSONNEL ERROR

PERSONNEL ERROR
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NANUALLY OPERATED VALVES

. —

NODE D!SCIIPIION

CO0LING ll‘!l VLV SECURED WHEN l(OUl!ED OPEN

HPCI DIAIN VALVG C"IOOJ l!lllnG lNlU ;l"l!lll'

MANIFOLD IVPI + 'l('t flll!ﬁ fo 0'!!"!

CAUSE DESCRIFTION

. —— -~ - -~

PERSONNEL ERROR
INTERNAL PARYS NEED REPLACEMENT
GALLED THREADS/STEN SEIZED



Pwk Safety anc BWR kelief Valves

Ther. are 9 LERs on PWR safety valves and 71 LERs on BWR relief
vaives. For both types of valves, rates are estimatea for failure to open,
failure to close, and internal leakage. No common cause events were
reportec for satety valves or for failures to close in relief valves, so
mest quantities cennot be estimated in these cases. Although rates are not
estimated for failure to operate or improper valve lineup, events involving
these modes are includec in the summary tables of faults and in the
one-line cescriptions.
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URLERS
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DATE
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BWR RELIEF VALVES

MODE DESCRIPTION

DURING I(OUDOIN !ESI VALVE 20 A IGNAIN(D OPEN

-

LED YO OPEN

24 SaF BLE IN SlFil' RODE

ElECVlOHlIIC l!ll(F VALVE 203-3D LEAKING TNTERNALY
ELECTRNMATIC RELIEF VALVE 203-3€ l!lllNG INTERNALY

CAUSE DESCRIPTION

SEVERF STM.CUTS ON PILOT DISC

CAUSE OF MALFUNC ION UNKNDWN

CAUSE OF MALFUNCTION UNKNOWN

ND CAUSE STATED SET PRESS WAS RESEY

CAUSE OF MALFUNCTION IS NOT XNDWN

CAUSE OF FAILURE NOT GIVEN

CAUSE NOT PRECI.:\Y XNOWNIRESET ADJUSTIAT )
DEFECTIVE PILOT woeV/PILOT REPLACED

GRMD, ON SOLENDID ASS. FOR REMOTE ACTUATSR
SETPOINT DRIFY OF PILOT VALVES

FXCESSIVE PILOT VALVE ASSEMBLY LEAKAGE
ARNEEN WIRE IN SOLENOID COILICOMMAND FLT)
CRACK IN BELLOWS TO BASE wELD

INCORRECT MAIMTINANCE PROCEDURE

EXCFSS STEaS CUTYTING ON PILOT VALVE SEAT
FAILJRE OF PILOT VALVE TO OPERATE

CRUSE UNKNOWN

CAUSE UNKNOWN

PILOT VLY PROBLEM DF UNKNOWN NATURE
EXCESS LEAXAGE ON PILODT STAGE OF VALVE
CAUSE UNKNOWN

CAUSE UNKNOWN AT THIS TINE

PILOT PIN ADJUSTED INCORRECTLY

DIRT UNDER VALVE SEAT

DEFECYIVE PILOY VALVE STEM
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CDﬂ Igl
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017189
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0334264
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020698
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015100
025804
OLTA0L*
018671
027195
030047
032048
013083
01861333

N
061377
042580
042580
120976
010977
020177
0so97?
00677
060978
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BUR RELIEF VALVES

RODE DESCRIPTION

e e T ——————

SOLENOID OPERATING LEVER FOR 203-3C STICKING

34 TARGET ROCK ADS RELIEF FAILED TO OPEN

18,32, 96 ADS ELECTROMATIC SELIEFS FAILED TO OPEN
RELTEF VALVE WOULD NOT RESEAT B

RELIEF VALVE B21-FOL36 OPENED AND STUCK OPEN
RELIEF VALVE 821-7013G OPENED AND STUCK OPEN
SAFETY RV_1C FALLED 10 OPEN AT WIGH REACTOR PRESS.
FOUR RELIEF VALVES FALLED T0 OPEN FOLLOVING SCRAR
TWO RELTEF VALVES FAILED TBENCH CHECK

2 SAFETY RELIEF VALVES FAILED 10 OPEN AS REQUIRED
AIR OPERATORS FAR TMREE SRV's INPROPERLY INSTALLED
OUT OF THE VLVS 2821-5013A-R,8 ¥LVS FAILED

OUT OF THE_VLVS 2821-3013A-A,7 VLVS SET PRESSURE ¥
RV DISCH 'fﬂ’ "“""l' LEAKING STH l.'f.llll'

RELIEF VlLVE LEAKING THROUGH

e T ——

SRy Llfllo PREMATURELY & FAILEO 10 IESEA'

SAFETY ae[it?';f; 2-71A FAILED TO ACTUATE

OPENING DELAY TIME OF *A® SRY IN EACESS OF ASSUMED
3 OUT OF & ADS RELIEF VLVS WOULD NOT HWAVE OPERATE-
ELECTROMATIC R¥ C FALLED 10 OPEN -
ELECTRONATIC ¥ WOULD NOT WAVE OPENED
ELECTROMATIC l;:3:°;iff;5'73-i;ii°iﬁi?;c TEST
ELECTROMATIC RV*D" FAILED T0 OPEN DURING TEST
WAIN STEAM RV FAILED IN OPEN POSITION

e e T T pep——

NAIN STR RV T1F FAILED IN OPEN POSITION

"

(AUSE DQS(QIPIlBI

RUST BUILDUP ON GUIDE PINS

AIR ACTUATOR IMPROPERLY BOLTED TOD VLV
VARTIOUS PILOT VALVE PRNBLENS

CAUSE UNKNOWN

GROSS LEAKAGE OF PILOT#2ND STRGE ASSEMSLY
CAUSE UNKNOWNs VALVE TO BE TESTED

CAUSE UMKNOWN

CAUSE UNKNOWNe VALVES BEING EXAMINED
PROBLENS WITH PLUNGERS AND SPRINGS
SCUFFING OF PILOT DISCS AND SEATS
ITHPROPERLY INSTALLED BY WYLE LAS

PILOT SEAT LEAKAGE

AS TOD HIGH/7Z CAUSE UNKNOWN

COLLAPSED FEILTER,STK CUTTING OF PLY SEATS
LEAKAGE IN PILOY VALVE 7 STEAM CuUT

PILAT DISC STEAM 74

ATR LEAK IN AIR SUPPLY SYSTEM

PROCEDURE DID NOZ HAVE INSULATION INSPEC
=D It NEEDED//RESEY SWITCH FAILURE
ACTUATOR PLATE BOUND AGAINST A RIVETY

HIGH PRESSURE MICROSWITCH WAS DEFECTIVE
RETAINER RING BACKED OUT, GRUS SCREW GONE
PRNCEDURES FAILED TO DESCRIBE ADJUSTMENT
PILOT VALVE SEAT LEAXAGE

DIRT UDER PILOT DISK AND SEAY
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Qecl
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Qc2
Qec2
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CONTROL
NUMBE

0166764
015132
015228
02%1311
01767
019738
019859
019756
0227157
031739
032273
032812
015472
020%32
020425
020636
021408
026560
0311359
01647130
020%33
019223
019748
020245
022815

EVENT
DATE

010677
0r1278
or2ore
022579
osiory
L1477
111577
murre
100978
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100180
110178
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BuR RELIEF VALVES

MODE DESCRIPTION

MAIN STN RV T1E FAILED OPEN

- ———— - —

T18 MAIN STEAM RELIEF VALVE FAILED OPEN

-

MAIN STEAM RELIEF WLV T71G FAILLE" OPEN

- - ——

RELIEF VALVE l'—'lt FAILED TO OPEQIIE

®Y¥ 203-3C DID WOT OPEN FROM REAOTE “CONTROL SwrTCH
RELIEF/SAFETY VALVE 203-38 COULD NOT BE WA OPENED
RELIEF VALVE 203-38 DETERMINED 10 BE LEAXING
RELIEF VALVE 203-30 DETERMINED TO BE t!lll"
RV-203-3C_FAILED T0 RESEAT AT 'nnrzi°;i¢ssunt

RV 203-30 FAIL!D TO OPEN DUR ING t!!lllotltlt! ™
RY 203-30 010 NOT OPEN GIVEN MANUAL JPEN 51MAL

*D* RELIEF VLV STUCK OPENM DURING SNU'DOU!

ELECTROMATIC l!ll!' VALVES FAILED TO OOENI'GSlIIG
mAIN Slflﬂ (l!("ﬂll'lc litlEF FAILED '0 OPENFTEST

RELIEF VALV( 1-203~- !. FIILED '0 OPEN Ol DEMAND
thCIROIA'IC l!ll!' 1-203~3€E Flll(D '0 0'!' !/ VESY

!l!t!!ﬂﬂl'l( !' B> ZO!’!C FAIl!D 10 OPEIIl! 7 TEST

RELIEF VALVE FAILED '0 O'EQA'E

- —

RV 1-203~ l. FAILED TO 0'!! DUQI" TEST

- ——

T Elt(llOﬂl'lC RELIEFS FAILED TO OPEN ON TESTING

-

l((llon"l( IELI!F FAILED TO OPEN D' Qll‘ TESTING

-

!l!c'lﬂﬂl'lc RELIEF 'Allfo !0 OPEN DU‘I'G TESTING

RELIEF Vll'! !-loi-ll FAILCO T0 IQSEII

RELIEF VALVE fllt!b To 0’6!!!! AS IECUI.!D

RY 2-203-34A ‘IIL!D 'U OPQNQHANUALI I (ﬂﬂﬂhlo

CAUSE DESCRIPTION

EXCESSIVE PILOT SEAT LEAKAGE

FATILURE DUE TO PILOT VLV SEAT LEAKAGE
FATLURE DUE TO PILOT WLV SEAT LEAKAGF
FUSES BLOWN, SHORT TO GROUND

DETERT OF THE REMOTE AIR ACTUATOR DIAPH
FAIL DF 3-wAY SOLENOLD VAL TO PORTY PROPESR
FIRSTSSECOND STAGE OF PILOT VALVE LEAKINE
FIRST STAGE OF PILOYT VLV SEAT LEAKING
EXCESSIVE PLLOT SEAT LEAKAGE

THE VLVS SOLENOID ASSEMALY REPLACED SANE
N0 CAUSE COULD 8% DISCOVERED BY FACT REP
MAIM PISTON SCORED

EXCESSIVE INTERNAL STEAM LEAKAGE

INTERNAL PARTS FOUND LOOSE AND MISSING
COMMAND/WIRE TIE IN ELECT CONTACTOR

WORN TNTERNAL PARTS/VALVE WAS REPLACED
WELD FAILURE BETWEEN BODY AND CAGE/VIBRAT
PRESSURE SWITCH WIRE NOT CONNECTED

DIRY ON CONTACTS OF HOLD-IN COIL SWITCH
INTERNAL BINDING DUE TO CORROSION PROBLEP
LNOSE INTERNAL PARTS BOUND/EXCESS VIBRAT
RINGS CUT GROOVES IN DISC GUIDE/STEAN CUY
PILOT VALVE WAS STEAM CUT AND ERODED
PRESSURE CONTROL SWITCH SETPOINT DRIFT
ATRLINE TO MANUAL AIR OPERATOR BROXE
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MODE DESCRIPTION

0l . - - — -~

RY 2-203-3C FAILED YO OPERATE DURING TEST

-

RELIEF 'l' 2 ZO! 3C FAILED TO OPEN

Rt b T T ———

CAUSE DESCUIPYLON

B U ————

EXCESS CLEARANCE,PLUNGER TO PILOT VL STEP

LEAKAGE BETWEEN MAIN DISC AMD PISC GUIDE
!l((llont'l( IEllEF 2-203-30 FAILED '0 OPEN STEAM LEAXAGE RETAINER PLUG TO MAIN DISK

3 TARGETY lﬂCl l'S Fllllo 1o 0’!!&'(03"'.&"0!0‘[. DIAPHRAGH IN AIR OPERATORS FAILED/MEAT

oy umm;f?i?'too HIGH SETPOINT DRIFT/RESET TO LOWER LIFT PRESS

STEAM 'l' SlFElV FOUND TO NAVE 100 ﬂlGN SETPOINTY SETPOINT ODRIFY

MAIN- Sl!lﬂ RELIEF WLV S/NOTHHL2 SET 'DlI' 30 YO MT SETPOINT DRIFY

- ———— -
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ALL VALVE LERS USED

s :
; feafve |
N OCONTROL EVENT EH b S o1 o}

. SN _ BP. SEEEEY S N N, L XLl S ,
AR1 015207 061276 G X¥ VOO U 1 N VALVE SF-22 wAS NOT CLOSED(A SPILL RESULTED) PROCEDURES WERE INADEQUATE
ARL 020607 OL1378 B Av 423 1 T VALVE Cy- ESZ;-?:ifEB-?B-5;15';t;a7cfv-° TOROUE SWITCH DEFECTIVE
AR 022339 072078 G ®M F23 1 T SOOLUN THIOSULFATE BLOCK VLY Cv-2411 FATL. 70 OPER TOROUE SETTING OUT OF ADJs ORY PACKING
ARL 027473 100%79 F &M F16 U 1 T CV1616 FAILED IN THE ES POSITION CONT FUSE BLEW BECAUSE OF GROUND WIRS
AR1 030864 040680 8 RN FOZ C 1 T ENER. Fw SUPPLY VALVE FAILED TD FULLY OPENICY-2667 LOOSE BOLTS SECURING ACT TO VALVE 80DY
AR1 030926 040780 M AV A20 1 N CV-U227 FAILED TO OPEN ON MAN HPI (HPI VLV LOD® 8) AN ENGAGING LEVER FOUND STUCK IN ENG POS
ARL 0323533 090680 G AV 823 1 N RCS WAKE UP BLOCK VLVICV-1234) FAILED 10 FULL CLOS TORQUE SWITCH SETTING 103 LOW
CR3 OL7T168A 020377 L MV A20 R 1 N DECAY HEAT VLV OWV-4 WOULD NOT OPEN REMOTE ACTUATN NTR. OPERATOR WOULON®T OVERCOME VLY. ORAG
CRI 0171698 020377 L WV A20 R 1 N DECAY HEAT VLY OMY-41 WOULON'T OPEN REWOTE ACTUAT WTR. OPERATOR WOULON'T OVERCONE ¥LV. DRAG
CR3 OA73228 030777 M MW VOL U 2L M 8" LOOP OF WPT SYS. ISOL.CONT.TO T.S.FOR MAINTENC PERSOMNEL ERROR
CR3 017658 042177 G R VOL ¥ 2 N SUCT.VLVS CAV-38646 FROM BORIC ACID STOR.TANK.SHUT T.S.¥10./PERSONNEL ERROR/INP.VLY LINEUP
CR3 018561 071577 L MV 423 R 1 T LV DHV-41 WOULD NOT OPEN FROW CONTROL ROOM CAUSED BY SHIFT IN TORQUE SWITCH SETTING
CR3 018562 OTISTT L MV A00 R 1 T DECAY MEAT WLV DHV=4 WOULD NOT OPEN FROM CONT.RDOM CAUSE OF FAILURE UNKNOWN
CRI 018566 072977 M WV ALZ 1 T HPI VLV WUY-25 FAILED TO OPEN AUTONATICALLY MECH.AINOING OF THE REVERSING INTERLDCKS
CRI 019010 0A2777 L WV 823 1 N CORE FLOOD DR.VLY FOR B CORE FL.TK.WOULON®T CLOSE DRTFT OF TOROUE SWTCH SETTINGIVLY CFy-12
CR3 019013 OBILTT L RM 800 1 N CORE FLOOD SAMP.1SO.¥LV CFV-11 WOULON®T CLOSE CAUSE OF FATLURE UNKNOWN
CRI 021775 02170 L RN AO0 R 1 N DFCAY MEAT REMOV.VLY OMV-111 WOULD NOT OPEN RENOT. CAUSE OF EVENT IS UNDETERMINED
CRY 022381 OMI9TA L RF GI16 T 1 W OHy=3 nsu?-ffﬁis5-355E-IE367;ES-?E-QE;:|n oPEN LUSS OF 120 VOLT AC VITAL BUS(INVERTER)
CR3 022359 (090778 L RW 823 1 T CO% FLOOD VALVE CFV-15 FAILED TO CLOSE ON TEST  FAULTY THRQUE SWITCH
CR3 0230954 100478 L XV VO3 U 1 T {S°L VALVE TO FLOW CONTROLLER SVUT(SEE 02309%) SERSOMCEL ERROR/VALVE REGUIRED 1O BE OPEN
CR3 0230938 100478 L %W F16 T 1 T FLOC CONTROL VALVE DNV-1i0 FAICE” .0 CONTROL FLOW N SIGNAL FROM FLOW CONTROLLER
CRY 023237 15301% G “M VOL ¥ 2 N CONC.BORIC ACID TKeDISC.VLVS.CAVIBESS C CLOSEDJTS VI FEPSONMES ERROR]IMPROPER VALVE LINEUP
CRI 025547% 072479 L RN A00 R 2 N DECAY HEAT REMOVAL VLVS DHY-364 COULD NOT SF OPENE & RESQ €1 Y--CAUSE UNKHOYN
CR3 073631 032179 G CV VOO U 1 M WAKEUP PMP 3-C OISCHG STOP CHK VLY MUY-2 INPROPERL POSTTIONED--CAUSE UNKNUWN
CRI 023936 060479 L RN FOO R 1 T THROTTLE ;[;-35;-I15’50515-;5;-565?;6I-vtou IN AUT MO CAUSE FOUND
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ALL VALVE LERS USED

MODE DESCRIPTION

AUX.FOPHP,1=1 STOP VLY AFIATO FAILED TD OPEN

CHECK

oM 12
DM 11
oM 11
DECAY
GRNSS

VLVS AF39€72 LEAKED lNV[lIlllV

((OSFD
CLOSED

CAUSE DESCRIPTION

WASHER BINDING AT STEM NUT INTERFACE

IN AUYO. LOOSE WIRES ON SELECTOR SWITCH
F7TLY, NO CAUSE COULD BE FOUND

CAUSE NOT GIVEN FOR FAILED CHECK VALVE
ATR IN THE COMTROLLER SENSING LINE

/7 CONTROL IN AUTOD. WTR IN SENSING LINES

ELECTRICAL SHORT FOUND IN MOTOR

FAILED CONTROL TRANSFORMER

HIGH ALARN SWITCH DID NOT OPERATL

LINIT SWICH ON VLY MTR NOT ADJUSTED PROP.

CAUSE OF REVERSE LEAKAGE NOT GIVEN
ACTUATOR ARM MAD BECOME MISALIGNED

LONSE SET SCREW IN MOTOR OPERATOR

FAULTY TORQUE SWITCH IN MOTOR OPERATOR

REQUIRED OPEN--PERSONNEL ERROR

OSE~--BUILOUP OF BORIC ACID ON VALVE STEM

INTERNAL SHORT CIRCUIT IN MOTOR WINDING

RADIUS ARN OUY OF ADJUSTMENT

RENMOTE OPERATOR OUT OF ADJUSTMENT

SFAS CH 2 DEENERGIZED FOR MAINTENANCE

PERSONNEL SHORTED FUSE CLIP IN CONTROL PC
INADFOUATE RESTORATLION PROCEDURE

MAIN, SPEC. REMOVED BISTABLE

PERSONNEL FAILED TO BLOCK AUTO CLDS.SIGNL
DISK DISENGAGED FROM VALVE 80DY
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ALL VALVE LERS USED

MODE DESCRIPTION

HPST INJ.VLVS, 2~ Sl-blolblb OVEIIlAV!llED it
SI TANK #1 FILL VLV AND/OR DRAIN VLV LEAKING INTER

HPSL PUNP MINIMUM FLOW VLY WAS SHUT

®A"™ TRAIN HPST PHp SUC'.VlV FAILED TO OPERATE

"A® TRAIN SCAT OQUTLET wvLV 'llLED 10 OPERATE

CAUSE DESCRIPTION

BINDING CONTACT IN BREAKER TO VALVE

COULD NOT BE DETERMINED

INSTRUMENT AIR SUPPLY TO VAL CLOSED
CONSTRUCTION ERROR

VALVE CLOSING RELAY NOT REWIRED AFT MAINTY
TECH 7 JLLED FUSES,DEFECTIVE PROCEDURES
INTERLOCK SWTCH BINDING IN CIONY CERCUITRY
AUX INTERLOCK FOUND BINDING

FAILURE OF VALVE OPERATING CIRCUIY

VALYE OPERATOR SPINDLE FAILED

CAUSE UNKNOWN

ND CAUSE GIVEN

CAUSFE UNKNOWN

NO CAUSE FOUND FOR FARILURED

NALLY==NO CAUSE FOR LEAKAGE GIVEN
DEFECTIVE PROCEODURES,CAUSED PUMP SEIZURE
OPERATOR SENSIVIVE TN TORQUE SWITCH

WIRES DISCONMNECTED (CAUSE UNKNOWN)

CAUSE UNKNOWN, SETPOINT ADJUSTED

IMPROPER TORQUE SWITCH SETTING

INPRIPER TORQUE SWITCH SEVIING

REMOTE LINKAGE DISCONNECT FROM HANDWHEEL
PERSONNEL ERROR

ND CAUSE FOUND (VLV IN LOOP #3)(LSI-N-31)
BROKEN WELD ON COUPLING ON LSI-M-31
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021653
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ALL VALVE l[lS UsSED

MODE DESCRIPTION

R e T T T T ——

RHR VALVE 'llllD TO CYCLE DURING TESTING

B h T TSN ——

CON'A!NR(NI SPRAY PUMP SUCTION VALVE FOUND CLNSED

-

AUX FEED MOV FAILED TD CLOSE

POWER FOUND OFF TO 3 ECCS VALVES

AFw

THROTTLE VLV, WOULD NOT CLOSE ELECTRICALLY
AFW VLV FRO-231 WOULD 0T CLOSE
AFW DISCHG YLV FHO-212 WOULD NOT CLOSE

AUX

AUX FEED SYS CHECK VALVE FROM /6 1 STUCK OPEN
WANDWMEEL CAME OFF RHR YALVE 9osi?fon|nc 1T weONs

-
- ——

FEED VLYV 'NO-!I! IUUlD NOT SHUT FROM CONT RN

RHR PUMP SUCTION MOV FAILED 10 CVClEl'lﬂf ~WISE

PRESSURILZEP l' OPENED WHEN IEOUIQGD 70 BE CLOSED
PNEUMATIC VES' VALVE LFAKED THRU

AUX FEED VILV‘ FUUND UNLOCKED & OPENIIRONG LINE~uP
CHM.VLYS. C'S ll?f(' ;0 THE lOU!I CDI'.S'!Q' NDZ 7L~
AFW VLVS FlO-l!Z(Z!! UOUID NDV CLOSE

CONTAIN ﬁ'.l' PHP DISCNG VLV In0-220 Flll!U m NP
AUX FEED 'l' 'lo'lll (!2 SGD DID NOI OPEIIIE

FRY-225% lElK!O ENOUGH TO HINDER UElDllG DOWNSTRF AN

e kT p———

CHECK Vll'! IN FEED LINE HAD REVERSE lEtIAGE

-

CHECK VALVE ON AUX F!ED PUNP lEAlllG llellllV

- ——

VALVE Olll 0ID NOT OPIIAIE 'lO'EIlV

RV PCYV~ tt' DID MOT OPEN AT SEVIB[N' FRESSUIF
INTERNAL LEAXAGE PAST VALVE PCV-46b

-

4 IN SWING CV D.S.OF PUNP 22 LEAKING INIEINALY

-

CIUSE DESC'I'IIOI

PACKING GLAND WAS TOO TIGHT

PEPSONNEL LEFT VALVE SHUT AFTER A TEST
COMNAND/LODSE ELEC CONNECTION/CONTROL

3 AREAKERS FOUND TRIPPED ON MCC

BROKEN LEAD OM MTR OPERATOR

BROXEN WIRE IN MOTOR QPERATOR

LNOSE CONNECTION IN HOT SHUTDOWN PANEL
ARNKEN WIRE IN VLV'S DPERAIOR

UNKNOWN (VALVE 2-FW138-1)ATNOO0D € MORPILL
PERSONNEL FAILED TO REPULITIGN THE VALVF
UNKNOWN WHY CYCLF TIME EXCEEDED
PERSONNEL ERRDR

UNKNOWN

PERSONNEL ERROR

~ES INSTALLED BACKWARDS//FABRICATION ERR,
AROMEN WIRES IN MOTOR DPERATORS

FATLURE CAUSED BY TORQ SWTCH BINDING
ARMATURE LEAD PULL OFF OF VLY OP mOTOR
NO CAUSE GIVEN. MINOR LEAKAGE

ND CAUSE GIVEN FOR REVEZSE LEANAGE
UNKNOWN

TORQUE SWITCH MALFUNCTION

SET POINT DRIFY

FXCFSSIVE VALVE SEAT WEAR

TWO HANGER BRACKET BOLTS MISSING
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026136
0306%4
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0329578
090978
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012379
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102080
112880
122580
010878
02z207s
100377
030278
040478
033079
030380
031080
062480
031478
042878

I L e ]

L B 1=Ta

A " ">

T 6O~ @ " Z " MIIT*" " I " "o 0dr"roe

L]
v
RY
ww
LL]
Ll
Ny
L]
ny
AY
"y
LL]
LL}
L)
L)
my

ny
LL]
L) J
UL
cv
AY
L]

| W -

n ™, OO

| e

I =Cx

B B B e e e e e e e e

L

| o "y -

A2 X X = =M T = e B M e R M o e e wm o T o owm -

ALL VALVE LERS USED

MODE DESCII"IO!

SHUTOFF VLY PCVY-1310B(STH.SUP,.TD 022 AFI PHP) NOUL

ve 150 VlV GOOIIISO SPIAY ?Uﬂ' FIDR CONT SPRAY HOR

PCV-466 WOULD NOT RELEASE AT SEI PItSSUIE € LEAKED

e e T p—

ROAFP & TDAFP IECIIC !VPASS IS0 vLvS D'EN

VLVS FOR *A' AUX FEED TRAIN DIDN'V AUTD 0P

CONTROL

CS~MOV-88208,01SCH TO CONT SP HOR,DID NOT OPEN

1A RHR nen?-;;E;-Sxscun;EE-;f;'r;i[is-'o CLOSE

Loor SUC'ION VLV F 'l' VIA'N RHR ClOS!D

RHR LOOP B SUC'ION VLY UEN! CLOSED IN(N REQ OPEN

- —

VALVE SI~ Zl oI0 NOI O'EIAIE

CNTNNNT SUNP ISD VAL IOUlD NOT FULLY OPEN

- - — -

RHR LOW H[lo INJEC' VLY Sl 30(! FAILED TO OPEN

AUX FEED PUMP DISCH CROSSCONNECT vLy Flll TO CLNSE

- —

RHR EUCVION CHECK VLV FAILED TO CLOSE

LET DOWN lll' VllVE OUISIDE lSDlAlION CLOSED SPum

CAUSE DESCRIPTION

D NGY SHUT-=NO CAUSE FOUND

PERSONNEL ERROR

DEIDN®T OPEN.XEY FATLURE IN YOKE NUT AUSH.
VALVE SEAT AND DISK HAU SROOVES

PERSOANNEL ERROR

DEFECTIVE RELAY IN TOAFP CONTROL CIRCULT,
INADEQUATE PROCEDURES

NO CAUSE FOUND FOR FAILURE

F7EN, CONTACTS MISALIGNED IN CONTROL CIR
CAUSE UNKNOWN (AFFECTED THE B TRAIN)

CAP SCREW CONNECY STEM AND OF CANE QUT
FLED TO OPEN. LIMIT SWITCH NEEDED ADJ.
DIRTY COMTACTS IN PRESSURE TRANSMITTER
TMPRIPER SIGNAL TO VLV DUE TO SHORT/MAINT
SCREW HOLDING TRIP LEVER BACKED OUT

VALVE MANUALLY TORQUED DOWN TOD TIGHI

=0 DEFNER.L VLVY//7PERSONNEL ERROR

CAUSE UMKNDJN

VAL PACKING AT END OF USEFULL LIFE

NO CAUSE FOUND FOR FAILURE

TORQUE SWITCH OUT OF ADJUSTMENT

NO CAUSE FOUND FOR FAILURE OF AFW 108
CYCLING OF PUMPS SEATED CHECK VALVE

SHOPY IN VALVE CIRCULT CAUSED VLY TO SHUTY
CAUSF NOT GIVEN
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ALL VALVE LERS USED

A

; boos., |

L C MATF y

——t R 111
—— NS B3V NP g_- . 0 S, s dist ot ild L S e N RN e,
NAL 021506 031478 B AV V05 U 2 T AUX FEEOWATER VALS PCV-F2-1394,~1598 [INP.LINEUP  CHECKOFF SHEET DOES NOT LIST NORM VAL PO
NAL 022269 OR1778 L MV Al4 I T VALVE MOV-18608 FAILED TO OPEN DURING TEST DRY VALVE PACKING CAUSED LIM SW 10 TRIP
NAL 025767 030679 L RM FOO 1 N RHR DISCHG WLV MOV-17208 INADYVERTANTLY OPENED CAUSE NOT STATED
NAL 025862 041879 L NV 8286 1 T RMR ISO.VLY MOV- ;;5;-537[E0'76°Ef5§E'ZGIONAvlcnlLv MISALIGNED LIMIT SWITCH CONTACT
NAL 025859 043079 M RM AL4 1 N SAFETY INJECTION VLY MOV-18368 FAILED 10 OPEN VLY STUCK DUE TO DRIED PACKING
NAL 025974 OS1179 L RM 400 1 T LOW HEAD §i';;;_oi;E;E:VI;:Ra;-;;;;;-;AltEo TO OPN CAUSE OF SVENT UNKNOWN
NAL 027593 110679 L PN V02 U 1 N BHR INLET ;;;-;5;-1731'5567.5525';50. oPEN MAINTENANCE PERSONNEL ERROR
NAL 030111 OLLBAO F RM A16 T 1 N MOV-RS-100A FAILED TD OPEN (COMMAND FAULT) CLOSED SIGNAL TO VALVE (PERSONNEL ERROR)
MAL 030333 012980 F RM AL6 T 1 N MOV-RS-1008 FAILED 10 OPEN (COMMAND FAULT) CLOSED SIGNAL TO VALVE (PERSONNEL ERRON)
NAL 031697 062380 L RW A1 S 1 T RECIRC VLV MOV-108638 FAILED 10 REOPEN DEFECTIVE ELECTRICLE SWITCH IN CON ROOW
MAL 036209A 122980 F MV F16 S 1 T MOV-SW-105C FAILED 10 OPERATE DURING TEST LOOSE LEAD ON BREAKER/CONTROLLER
NAL 0362098 122980 F MY F10 1 T MOV-SW-108A FAILED TO OPERATE OURING TEST WATER [N VLV OPERATOR MOTOR
NAL 038209C 122980 F My FOO 1 T WOV-RS-101A EATLED TO OPERATE DURING TEST GAUSE UNKNOWN
NAZ 032572 090580 G Cv 809 1 T 2-SE-70(AORON INJ RECIRC LINF) LEAKED EXCESSIVELY CORPOSION ALLOW SPRING TO DROP OFF PLUG
PRI OL4T38 OS1376 L MWy A23 R 1 T MOV FAILED TO OPEN DURING TEST (AY¥-32065) TORQUE SW PROBLEM/ADJUSTED ITCLIMITORQUE )
PR1 018341 061877 B MY F20 1 N AUX FEED PUMP DISCHARGE WALYF FAILED TO OPERATE  OPEN LEAD IN OPERATOR/LINITORQUE SHB-000
PRI 026266 OA10T9 W MY A00 1 T My-32067 HPSI VLY TO RX VESSEL FALLED TO OPEN NO CAUSE COULD BE FOUND
PR2 0162844 102576 M RA BO0 1 T WOT LEG SAMPLE LDOP VLY CV-31807 FAILED TO CLOSE  UNMKNOWN/RETEST WAS OK
PR2 017889 OS19T7 B XV VOS U 1 U PUMP INLET VALVE FOUND NEARLY SMUT/AUX FEED INLET #OSiTION REQUIRENENT WILL GO ON CHECKLIS T
PR2 0192804 100477 W AV 400 1 T SAFETY lnz-;Gi;-;a;;z;-;l;-;;-;;I;;-;;llfD T0 OPEN UNKNOWN/ STENM WAS LUBRICATED/NEXT TRY 0K
PR2 02012% 122377 B MV Al S 1 T ~ENZ/WOTOR LEAD GROUNDED TO JUNCTION BOX
PT1 013945 010876 8 Wy F20 1 1 VALVE OPERATOR RING WORN/GEAR REPLACED
PT2 014348 031576 F MY AOI R 1 T PERSOINNEL ERROR/TERNINAL SLIDER OPEN
P12 015186 OTOL7H B MV A23 R 1 ] TORQUE SWw SETPOINT CAUSED TIGHT CLOSING
PT2 017038 012777 F MY F16 T 1 N VALVE OPERATOR BREAKER WAS OPEN
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ALL VALVE LERS USED

A
C
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L C MATFE ¥

N conteot Event e 8 B3 U}

i TOREEY IE MR 5-? Y e OO SR TION e CAUSE DESCRIPTION

PT2 OIAST2 O7T2RTT M MY VUL U 1 N MOV FOUND IN INTERMEDIATE POSITION/SINCE PREV TFST PERSONNEL FAILED TO ASSURE FULLY OPEN
PT2 021766 OK167TA F MY F23 I T CONT SPRAY VALVE(NOV) FALLED TO OPERATE FOR TEST  SWA-00 LINITOROUE SW FAULTY/REPLACED
RG1 018247 071377 W CV E00 1 N ST PUMP LA CHECK VALVE REVERSE FLOW 10 RWST UNKNOWN/ VELAN 3 INCH 1500 PSIG CHECK VAL
RG1 023263 020677 L MV 400 1 T CNTMT RECIRC SUNP OUTLET MOV-83510 FAILED TO OPEN  FLEY OF LONG EXT NIGHT HAVE CAUSED OVERTC
R02 014822 012876 M CV EO0 1 N B ACCUMULATOR CHECK VALVE B73E LEAKED THRU REASON NOT STATED
R02 013570 081776 A Wv A20 R 1 1 VALVE v2-16A FALLED 10 OPEN LIKITORGUE OPER FALLED TO OPEN VALVE
R02 0173640 032677 M RN A00 1 N VALVE v2-14a FATLED TO OPEN o INCOEASE IN TENSION BETWEEN SEATING SURF .
RO2 019350 081677 B M A20 R 1 N VALVE v2-168 FALLED 10 OPEN AS REQUIRED LINITORQUE VALVE OPERATOR FAILED
RO2 019351 OMIT77 M CV €03 1 T DISCH CK VAL FOR AUX FEED PUMP,C STA GEN FAILED  CX VAL WAS BURR ON HINGE JOINY,OPEN POSIT
RO2 019352 OALT77 B MV AZ0 R 1 N VALVE V2-18A FALLED TO OPEN LIMITNRQUE YALVE OPERATOR FAILED
RO2 019667 102677 L WY A20 1 N RHR VALVE 7398 FAILED 10 OPEN MOTOR WINDINGS WERE SHORTED
R02 020033 120377 L My AL6 S 1 T RHR YALVE 7448 FAILED 10 OPEN CIRCHTT THERNAL OVERLOAD CEVICE TRIPPED
R02 022626 122177 B WV A1Z R 1 T AUX FEED PUNP DISCH VALsV2-16A FAILED 10 OPEN EXCESS SEATING PRESS CAUSED BY OVERHEAT
R02 020181 122277 ® RN C19 1 N VALVF V2-14C LEAKING INTERNALLY 7 NOT SHUT FULLY  INSUFFICIENT VALVE STEM LUBRICATION
R0OZ 020322 OL1178 L MV F20 1 T VALVE RMR-T448 FALLED TO FUNCTION PROPER:Y OIL LFAKED INTO MOTOR (GASKET FAILED)
R02 027087 090379 B MY AL6 T 1 N AFW ISO.VLY AFW-V2-16A FAILED TO OPEN NPERATOR POWER SUPPLY SREAKER WAS TRIPPED
SA1 016939¢ 011077 W AV F20 2 N MTR,BRKRS,TO VLVS 153123°?;i;;25-iiii';tv5 WERF 0- PENED//BOTH WTR,OPERATORS MAD FATLED

SAL 021910 032378 W My A20 1 T MOV 1541 (HPIS) FAILED TO OPEN DURING TEST VINDING FAILED/ INCORRECT MOTOR SIZE/PERSN
SAL 022422 082478 8 AV ALZ 1 T AUX FEED PUNP STEAN VLY (IMS132) FAILED TO OPEN  STEM WAS FOUND DISENGAGED FROM ACTUATOR
SAL 033529 121480 W CV 800 1 T VWALVE L115J139 WAS FOUND T0 BE COCKED DPEN MO CAUSE GIVEN FOR LIFT CHECK VALVE FAIL
SE1 03381AA 092280 L WV F26 1 U 1-FCV-T0-136 FALLED TO OPERATE LINIT SW REQUIRED ADJUSTHENT
SE1 033789 092780 W CV 8035 1 T CHECK VLY 63-633 STUCK IN OPEN POSITION INTERFERENCE BETWN DISC WELD AND VLV 80D Y
SE1 032973 100580 B ®M FOL C 2 T AUX FEEDWATER VLVS LCV-3-L174G173 WOULD NOT WAVE 0P //ER TN AUTO. PRESS SWITCH LEFT ISOLATEC
SE1 033298 111990 F MV AL6 S 1 T CNTAT SUNP VLV TO CNINNT SPRAY PHP OID NOT OPEN  INTE® LIMIT SW ON FCV7421 FALLED ICV72-2¢
SO1 020609 013078 F ®M 00 1 T CONT SPRAY WLV (CV-517) FAILED TO CLOSE FOR TEST  UNKNOWN/POSSISLE LUBRICATION PROBLEM
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017330
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o2071m1
02209298
022092A
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011379
083080
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OR247s
orosry
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o8177e
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0sz2o0r?
1025717
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lll VALVE (ERS USED

e e T T —

NDD( OESCQIPIIUN

CHECK VLV BETWEEN l‘o HEAT ilCNANGEIS tElRIlG

-

HPCI CV 2-73-609 FAILED lOClL LEAK RATE TEST

5 NS lElliF VLVS FAILED TO l(lUAl! A' '!DPEI PRESS

CHECR VA('G ll HPLT TURBLEXH.LINE ll! .llOIIG

"

HPCI TURB.STH.SUP,

e e o T S —————

VLV FCv. )-76 ~%2 WAS FOUND INO’EIAth

B —

RELIEF l'l 31 FAILED TO RESEAT arv PIO'E! PRESSURE

- —

VLY FCV 3-74-52 wAS FOUND INOPERABLE

A MAIN STW RELIEF YLV OID NOT CLOSE lf'fl LIFTING

- —————

RHR VLV FCV 74-73 FAILED TU DPERATE Dﬂll" TEST

-

8 NS RVS FAILED TO ACTUATE AT REQUIRED 'IGSS('!SVI

-

RHR INJFCIION VALVELELL- FOISAI FAILED '0 OPERATE

Eel- GOOICN?CI STH.SUP VLYY IDULD NOT OPEN

-

HeCt Sll.‘u'.'l' E41-FO03 WOULD NOT CLOSE

CORE S'lAl VALVE FAILED TO OPEN AT IE;UIIED PRESS

-

HPCI NIN. CLOU Vt' E4L-FOL12 FAILED 7O CLOSE
RHR pPnp I" IUIUS SUC.VLY E1L1-FOO4D WOULD NOT OPEN

-

HPCT STM.LIME EXH.CHECK VLV E4L1-FO49 DETER.FAILED

- —— "

8 CORE S'IAY LOOP FULL FLOW TST.VLY EZI FOL158 LEAX

RHR VALVE Ell FOOSA FAILED VO 0'!"(!0'0‘ PROBLEM)

B A ———

VALVE E11-FOA0 FAILED IN OPEN POSITION

B ——

RELIEF Vlv B21-FOL3F FAILED TO RESEAT AT REQ.PRFSS

- — -

VALVE FOOOI FAILED TD OPEN

R T T ——

VALVE FO6B8 FAILED 1O OPEN

I-FCY=T73~16 FlltGD '0 OPEN

CIUSG DESCRIPTION

MECH FAILURE OF OPERATOR LIMIY SwITCH

NO CAUSE STATED *“VALVE REPAIRED®

BUTLDUP OF RESIDUAL MATERIAL COCKED DISC
ND CAUSE STATED SET PRESS WAS RESET

CAUSE OF CHECK VLY BINDING NOT STATED
TOR.SWIH.GEAR ASS.SHEAREDJICAUS.OYLD ON AT
UPPER BRNG.LOCKNUT STRIPPED FROM NOR. PO
CAUSE OF PALFUNCTION IS NOT KNOWN
UP.BRNG.LOCKNUY STRIPPED FROM NOR.POSITIN
CAUST OF FAILURE NOY GIVEN

LIMIT Sw IN ACTUATOR ASSEMBLY FAILED
CAUSE NOT PRECISELY KNOWN(RESET ADJUSTAT )
UNDERSIZED BKR/DESIGN PROBLEM(ROOT)
BRUSHES ON YLV MOTLR WERE STICKIN

DIRTY COMMUTATOR IN VLV OPERATOR

SETPOINT ON CONTROLLING INST DRIFTED MI
ANTI-ROT. XKEY SET SCREW MAD UNSCREWED
CRAUSE OF FAILURE UNKNOWN

VLV DSCILLCAUSED DSC HINGE FAILZIMPL.DFSGN
VLY DPER. HAD STRIPPED OPERATING G~ 2°0%
PERSONNEL ERRORFCOVER LEFT LOOLE/WATER LK
MOTNR FOUND TO BE OPENIUNDE TERMINED WHY)
DEFECTIVE PILOY VLV/PILOT RE-=LACED

BLOWN FUSE

ALOWN FUSE/ZFOUND GRND WIRE EN LOUGEC CxT
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CONTROL
NUMBER

022218
0280138
030407
030638
014647
014819
018697
019023
020240
020911%
021663
023033
023034
0256384
026626
026521
030412
D324540
0326862
0331238
014339
014936
o1snr
01%473
016008

080878
121979
021480
031480
0208746
031076
or1s7?
090677
0104748
040378
060378
111178
111278
032079
orL7T?9
or21719
0214%0
090780
091080
111280
012478
051476
08107s
0811376
090776
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ALL VALVE LERS usSED

MODE DESCREPTION

MANUAL 1SO0L

VALVE CNS=NV-128 FAILED TD OPEN

UNKNOWN/TESTING COULDONT DUPLICATE FATLURE
OPERATOR ERROR-FORGOT TD OPEN VALVE
PERSOINNEL ERRUR (WHEN UNDETERMINED)

RYGE CONTROL SV FAILED

PERSONNEL ERROR

LIRIT SV WAS OUT OF ADJUSTHENT

GAND. ON SOLENOID ASS. FOR REMOTE ACTUATR

5 VLVS FAILED TD SEAT PROPERLY/ZUNKNDWN

LINIT SWITCHIOPEN) OUT OF ADJUSTMENT
ELECTRO-MECHANICAL BRAKE ON VLV.OP.FAILECL
CAYSE OF VLY NOT OPENING, NOT GIVEN
DESIGN ERROR/ZVLV.DOESN'T WORK ON LOW DP,
FAIL. OF RX.STM.DOME ~‘GH PRESS.SWITCH
SETPOINT DRIFT OF PILOT JALVES

EXCESSIVE PILOT VALVE ASSEMBLY LEAKAGE
PINION GEAR INSTALLED BACKWARD ON OP SHAF
COXMAND FAULT,RELAY FAILED IN LOGIC CKT
PERSONNEL ERROR VLV WAS REQ TPEN

BROXEN WIRE IN SOLENDID COIL(COMMAND FLT)
“=FULLY,REVFRSE LEAXAGE/ND DETAILS GIVEN
SHEARED WOODRUFF XKEY.IN NMIR.OPERATOR
CRACC IN BELLOWS TO BASE WELD

TRIPPFR PIN IN OPERATOR DISLODGED
INCOPRECT MAINTENANCE PROCEDURE

THF REPAIR CLUTCH AND COMPONENTS FAILED
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0146458
017301
018004
020343
0208064
0208068
023049
026068
027749
03154
03211
032211
033825
033709
0144450
015991
017043
017312
017631¢
019983
019987
021169
027094
028004
0310%30¢

EVENTY
DATE

102878
21977
0a2077
011378
o20rrs
020778
091878
032179
110979
031680
062980
08180
111780
12180
033176
092876
oz11r?
021977
032817
112377
121577
040378
091879
091979
031080

I EMetiNN
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F2e
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ALL VALVE lElS USED

NOOE DfSCQIPVIOM

VALVE !N! nO-I’ 'lllED 10 OPEN
MOTOR OP(lAYEO lll'! I“I°HD°)§ YouLD lD' CLOSE

CORE SPQIV PUNP VALVE INO'EIAFIVEoHOIOI RUNS

- —

RHR INJ ALOCK VALVE FAILED TD CLOSE OUlING TESTY

- ————— .

[SOLATION VALVE TO DPIS-76 FOUND ClOSEOCSEEOIOOOQI
HPCI VALVE FAILED 710 CLOSE DURING lES'

- -

VALVE IHl-ﬂO-le FAILED TO OPEN

-

CS-NO-IIA CORE SPRAY VALVE FAILED TO OPEN

-

CS VALVE CS-MO-12A WOULD NOT OPEN

Bt ——

RHR VLY MO-57 FAIL TO CLOSE IN REQUIRED TIME

e T b T ————————

RHR-MO-37 FAILED TO CLOSE

B i T ——

RHR-MO-~ 348 F.lt!b TO OPERATE
RHR-ND-34A IOUlD NOT OPERATE~-~KEY CO.“(C'ING nOTOR

- ———

AHR-N0~298 WOULD NOT OPEN

- - ——

SIX RELIEF 'llVES l!AliﬁG INTERNALY

HPCI IUQO S?R lll! Hi Flﬂ EQUALIZING 'Al'E LEAKS

CLUTCH NOUSING FOR MmOV le, 'IAC'UlED 00!. TESTY

- ——

CONTACTY llOCl FOUND ENSTALLED IN VALVE CIICUIY
5 MAIN SY!Al I' DID NOT LIFT AT PROPER 'l!SSU‘!

HPCl lNJEC‘IOﬁ YALVE mOV lel Flll!b 10 CLOSE
AHR CIOSS TIE VALVE Flll!b '0 OOEN
SE"O!NVS GU' OF S'!C Dﬂ l SAFTEY+) IEtIEF VALVES

RHR ﬂ|.lﬂ0l FLOW VALVE IOUlD NO? OP(N
"A™ CORE SPIIV ﬂl‘lﬂUﬂ FLOW 'ltVE UOUlD NOT CLOSE

-

3 TARGET IDCI IEllE' VtVS FOUND WITH .lD SETPOINTS

CAUSE DESCRIPTION

ARMMEN RELAY COIL KEEPER LUDGED IN CONT.
SHEARED ®EY BETWEEN VALVE AND OPERATOR
MNTOR GEAR SET SCREW ON VAL OPER LOOSE
DIRTY CONTACTS ON RELAYEWIRING ERROR
PERSONNEL ERROR

NO SIGNAL FRON DP SWITCH

SET SCREW ON VALVE OPERATOR LOOSTENED
VORN SET CLUTCH COLLAR ON OPERATOR

VORN WORM SET CLUTCH COLLAR ON DPERATOR
LIMIT SW SET WRONGIPERSONNEL ERRDR)

STEM RACKED OUT OF DISC JAMMING VLV

XEY BETWEEN MOTOR SHAFT AND PINION FAILEC
PINION GEAR AND SHAFT MADE OF WRONG MATER
CLOSING TOGEQLSWTCHLSET TOO CLOSE TO REQ.
EYTESS STEAM CUTTING ON PILOT VALVE SEAT
CAUSE UNKNOWN

MATFRIAL TOO BRIVTLE

PERSONMEL ERROR,FAILED TN REMOVE AFTER T§
FATLURE OF PILOT VALVE TO OPERATE

CAUS: UNKNOWN

FRACTURED TEETH ON WORM AND WORM GEAR
CAUSF UNKNOWN

OPERATOR WORM GEAR WAS STRIPPED

LEVER ON OPERATOR MOVED TO NEUTRAL POSITI
CAUSE UNKNOWN
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NUNBE

0183784
01813788
LALER A
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020602
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022361
022591
027260
030246
030528
030878
030967
0309678
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n3371)
014785
01e792
015555
015564
016841
017110
017095

EVENT
.
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061377
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ALL 'll't LERS USED

RODE DESCRIPTION

- —————————

ELECTROMNATIC RELIEF VALVE 203-3D LEANING INMTERMALY
Elf(!lonlllc RELIEF VALVE 203-3F LEAKING INTERNALY

-

El!ClQOIAIIC RELIEF VALVE 203-30 lElIl!‘ INTERNALY

e NI ——

SOLENOID OPERATING LEVER FOR 203-3C SIICIING

- ———

VALVE ﬂﬂ-) I’Ol 208 'AILED TO OPEN
LPCI MX DlSCﬂ VALVE NOJ-I’OI JA FAILED '0 OPEN

R e T

VALVE uo-: 1501-5C FlllED 10 OOEN
VALVE 003-1901 288 FAILED WHILE l!ll‘ C'CtGD

LPCI $ALVE 3-1501-20A FAILED TO CLOSE OM TESTING
Lect

HX VALVE MO3-1501-3A FAILED YO OPERATE
LPCI MOV 3-1501-32 WOULD NOT OPEN REMODTELY
Leci

ith - 0 e e e A
LPCh

MO-3-1301-118 FAILED 10 CLOSE

VLY MD-3-1301-224 FAILED [0 OPEN DURING TEST
HPCE SUCTION VLY WD-3-2301-33 FOUND LEAKING TMRU
34 TARGET ROCK ADS RELIEF FAILED 10 OPEN
38,30, 3E ADS ELECTROMATIC RELIEFS FAILED TO OPEN
LHYWELL SPRAY WEADER 150.VLY WOULD NOT CLOSE
SMUTDOWN COOL.STS.INBOARD 150.¥Lv DID NOT CLOSE

VALVE Ell- FOQ?A FAILED TO OPERATE ElEC'IICAlV

- ———

wect OISCNIICE VALVE E41-FOO6 FAILED TO OPEN

"

e~ Vllv! Ebl-fOOb DID NOT FULLY 0'!!
RHR FLOW VALVE E1L-FOOT7B FlllED 1o Sll' OPEN

RELIEF VllV! WOULD NOT IfStll

e T ——

RELIEF VALVE B21- 'OI!G 0'!"!0 ‘ND S'UCI

CAUSE DESCRIPI(ON

PILOT PIN ADJUSTEP INCORRECTLY

DIRT UNDER VALVE SEAT

DEFECTIVE PILOY VALVE STEM

RUST BUILDUP PN GUIDE PINS

VALVE STEM NOT ADEQUATELY LUBRICATED
CAUSE UNKNOYN

CAUSE UNKNOWN

DEFECTIVE SHAFY PIN ON TORQUE SWITCH
STUCK CONTACTOR IN MCC

CAUSFE UNKNOWN

SLIDEVWIRE ON POSITIOM CONTROLLER GOT OFF
PROBLENS WITH VLVS SUPPLY BREAKER

LODSE WIRE IN NCC SUPPLYING PWR 10 VLV
NMO®RAL SEAT DISC DETERIORATION

ATR ACTUATOR IMPROPERLY BOLTED TO VLV
VARIOUS PILOY VALVE FROBLEMS

STUCK PLUNG.ON CLOS.COIL OF VLY MOTUR BRK
PROBLENS IN VLY CONTROL CIRCULTRY

A NOTOR WINDING FAILURE OCCURRED

FATLURE OF A SNAP LOCK LIMIT SWITCH

CAUSE UNKNOWN

DEFECTIVE SWITCH SUPPLYINE SIGNAL TO VALY
CAUSE UNKNOWN

GROSS LEAKAGE OF PILOT#2ND STAGE ASSEMBLY
PERSONNEL ERROR

PAGE 17



o o o e | 2"=<

DO O 0 0D 0o

25l

Lo I

@ o oo o000

ALL VALVE LERS USED

+
¢

: A

L b 8 A AT F v

N oCoNIROL EVENT ¢ A B S p 1 ul
.. AN NS R AL SRR B . s B i eaid b SO TUIN P o Bt i AL SR
EN1 017189 020177 4 Ry 800 F 1 N RELIEF VALVE 821-FO13G OPENED AND STUCK DPEN CAUSE UNKNOWN,VALVE TO 8€ TESTED
ENL 018191 O0ADSTT  BW FO2 C 1 1 VALVE STEM PACKED TOO TIGHTLY/PERSONNEL
ENL 018649 OROSTT W RY ADO 1 ~ CAUSE UNKNOWN
EN1 020019¢ 100677 A BV AOO R & N CAUSE UNKNOWN. VALVES BEING EXAMINED
ENL 0217230 080978 A BV AL12 R 2 T PROALEAS WITH PLUMGERS AND SPRINGS
EN1 022113 070278 L WV Al6 S 1 1 DIRT IN INTERLOCK OM BREAKER CAUSED RIND
ENL 025019 011979 W WY F20 1 1 WOTOR BURNED UP
ENL 026631 072679 L MV F16 U 1 M RHR OUTBOARD ISOLATION VALVE MADE INOPERABLE MO PW® AVAILABLE TO VLY (PERSON.ERROR)
EN1 030031 010580 L WY FOO R 1 T RHR VLY 1EL1-FOO8 FAILED TO OPER IN REQ TIME CAUSE UNKNOWN AT PRESENT
EN1 030954 042580 L WY COO ® 1 T MOV ELL-FO15A STARTED LEAKING THRU AFTER TESTING WD CAUSE STATED
EN1 031143 042980 L MY A20 R 1 T MOV 1ELL-FOL6A FALLED TO OPEN DURING FEST XEY AETWEEN MOTOR SHAFT AND PINION FAILFC
ENL 031157 OS10R0 L XV VO3 U 2 N TWO COOLING WIR VLVS TO PUNPS A & 8 FOUND CLOSED  PERSOMNEL ERROR
EN1 031267 052480 L WV CO0 1 R RWR INJECTION VLV LEAKING THRU NO CAUSE STATED
ENL 031281 032580 L MV Al6 S 1 T RHR VALVE 1?Ii°638;i-;;i(56_76-5;33'--' FAULTY AUX CONTACT BLOCK (CONMAND FAULT)
EN1 031521 062280 L Xv VOL U 2 T RWP MIN FLOW VLVS ELL1-FOLAB & O FOUND CLOSED PERSONNEL ERROR
EN1 0317694 071180 L X¥ VOL U 2L N COOLING WATER VLV SECURED WHEN REQUIRED OPEN PERSONNEL ERROR
FN1 0317698 071180 L AV F16 S 1 N LPCI INJECTION VLY LOST POMERCINVERTER OVERMEATED) LOSS OF POMER(PERSONN LISEE 317694
ENL1 032190 0R0RAO0 L MY A20 L T RMR VLY 1E11-FOL5A FALLED TO OPEN ON TEST MOTOR WINDINGS AND ROTOR FOUND BURNED
ENL 032667 091980 M RAM Bla S 1 T HPCI MIN ;It.);-;c;-IE;T;EI;—;;HEE-;O cwse (TEST) NO PUR TO ¥LVe CONTACTOR WAS BINDING
ENL 033579 121280 L @M €23 R 1 N RHR VLV LELL-FOLSS LEAKING THRU SEAT GALLED,DISC CRACKED
ENZ 022024% OTITT8 L WV F16 U 2v N RHR vALvt;'5;5-;6§;;°[6§7°?5_?§Ei ----- BREACER TRIPPED DUE TO BLOWN FUSES
ENZ 022500% 091078 L M 804 2 N VALVE GATES SAGBIND IN FULL OPEN POSIT
ENZ 022486% 092678 L BN F12 2 T DAREGED CAVITROL TRINS IN VALVES
EN2 022673 102778 M Wy F20 1 1 FATLURE OF MOTOR SHUNT FIELD INSULATION
ENZ 022733¢ 110678 W &M Fl6 U 2V 1 WIRE LEFT OFF BY MAINT PERSONNEL
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Frl
Frl
Pl
Fri
Frl
Frl
Pl
Frl
Frl
Pl
FPl
Frl
Frl
Fri
Fel
Fr1
Frl
FrPl
Fel
FPl
Frl1
Mil
mIl
Il
NIl

CONTROL
NUMBE ®

019310
020570
021022
021023
021225
021227
02172
021924
022329
023358
026344
026343
0°7006
0.7872
030081
033799
030974
031016
032007
032919
03341

014290
016689
013136
018414

EVENT
o . R
100877
030278
0M06T7H
040ORTH
042978
050878
062978
or2ars
090378
1224798
062779
063079
090679
122179
010880
010980
041080
041380
041880
101180
120880
02127s
121876
061877
eriary
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All VALVE LERS USED

MODE DESCRIPTION

e T DI ——

RHR lSOlA!ION VALVE lOHOVlB lNOP(llllE (CLOSED)

D T T ——

HPCI 23~ HO'-li IOUlD NOTY O'FN

POVER IENOVED FION CORE S’IA' VALVE MOTOR

OUTBOARD INJECTION UILVE lQ~l0U lll FlllED T0 CLOS

- ——

CORE SPRAY INJECYION VALVE 14~ HOV ll' Flll T0 OPEN

- —

RHR LOOP CHECK VALVE FAILED TO CLOSE

- ——

8 LOOP LPCI INJECTION Vllvf DID NOT OPEN
REVERSE ROTATION OF RMR PUNP UIS NOFE" DulllG TESY

HPCl CUNDENSAIG STORAGE TANK SUCV!OK Vll'! FAILED

e ———

cs lSOllllDN VALVE wOULD NOT RE PGN l‘lE! CLOSURE

HPCI MIN Flcl VLY FAILED 10 ClOSE

RHR VLV 10-MOV~H7 FlllED To 0'(!

RHR VLV 10-WOV-67 FAILED TO FULLY CLOSE

B el T S ——

CONT IS0L VLY 10-MOV-57 FAILED TO CLOSE

-

HPCI STEAM SUPPLY VALVE FAILED TO OPERATE

nge ‘EEDI'!.IEG.V[' !lP!IIGNCEO CDN‘IOl PROBLENS

CAUSE DESCRIPTION

TORQUE SWITCH NEEDED ADJUSTMENTY

CAUSE UNKNOWN

CONTROLLER AUXILIARY CONMTACT FAILURE
FAYTLURE OF MECHANICAL FASTENERS

TORQUE SWITCH WAS RESEY

PERSONNEL ERROR

DEFECTIVE TEMP SWITCHIND SIGNAL TO CLOSE)
OPERATOR SHAFT KEY SHEARED

DESIGN ERROR, DIFFERENTIAL PRESS.TOO HIGH
NO REASON FOUND FOR STICKINGsREASSEMBLED
TORQUE SWITCH FAILURE

DISCH CHECK VALVE DISC NOT ATTACHED
ROTOR FALLURE

NOTOR PINION GEAR LOOSE ON SHAFT
CAUSE NOT XNOWN

PERSONMEL ERROR IN ADJ LIMIT & TORQUE S«

COCXED BRUSH HOLDER ON DRIVE MOTOR

TORQUE BYPASS LINIY Sw SET IMPROPERLY
SNORMAL WEAR & TEAR®,SEAT,0DISC.PACKING
PERSINMEL ACCIDENTALLY DISENGAGED CLUTCH
TORQUF SWITCH FAILURE

FAILURE IN 3 WAY PRESSURE REGULATOR
TORQUE SW SET INCORRECTLY

COLLAPSED FILTER,STM CUTTING OF PLT SEATS
FAILURE CAUSED BY DIALFAIL.IN SUP.SYS.VL Y

PAGE
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ALL VALVE LERS USFD

A
s i
L f£ve o
. b TXTHN
E N CONIROL EVENT € ® O z PIUT
Sl imgel B Nr TASCWY NODE ouscetetiom .. Ceat= LT e i a s AT
G MIL 018623% 080677 U AV F26 T 2v N FEEONTR.REG.VLYS. LOCKED UP ®AS I§w LOSS OF INSTRUNENT ATR PRESS.CAUSED FALL .
G MI1 019326 101277 F &M A00 1 N TORUS s-a27';[;-?ZIIEB'?E°E;E3'BQ'EIE;Al CAUSE OF OCCURRENCE IS UNKNOWN
G MIL 0206988 031078 K RV C27 ® 1 T RELIEF VALVE LEAKING THROUGH - LEAXAGE IN PILOT VALVE 7 STEAW CUT
G WI1 0207228 032078 U CV EO0 & 1 FEED uvn.ci‘?]'r;-53253:15;:1307[323 EACESS OF 1.5 CAUSE OF LEAKAGE WOT GIVEN
G MIL 025313 022679 W RV B27 R 1 N SRV LIFTED PREMATURELY & FAILED 10 RESEAT PILOT DISC STEAN CUT
G MIL 027674 111579 L AV FI6 S 1 T LPCI INBOARD ISOLATION YALVE INOPERASLE ELECTRICAL FAILURE IN MOTOR CONTROLLER
G MIL 0304734 022080 D "M C25 R 1 N CORE SPRAY INJ VALVE LEAKING THRU SEAT PROBLEN
G MI1 0304738 022080 D CV E25 R 1 N CORE SPRAY CHECK VLY LEAKING THRU SEAT PROBLEM
G WOL 015026 060376 M Wv 823 1 T WPCI STM LINE 150 WAL FAILED TO CLOSE TORQUE SW SETTING DRIFTED YOO LOW
G MOL 015100 061476 K RY A26 § 1 T SAFETY ncIIE?-;I;-5'73:-;ZIIEE-?E.:E7G:te ATR LEAK IN AIR SUPPLY SYSTEM
G MOL 015708 090276 ¥ WY 812 ® L N VALVE MO-2008 FAILED TO OPEN STEM CLANP SET SCREWS SHEARED
G MOL 018094 033077 L MY AL6 T 1 T =8= RMR INJECTION VALVE FAILED TO OPEN (MO-2013) CONTACTOR IN CONT.CIRCUITRY DID NOT CLOSE
= G MOL 018953 OBCR'™7 L NV AI6 T 1 T “B= RHR '“EggiEEEZEEEEE:E§E§§§:E§:§E‘“ (MO-2013)  CONTACTOR IN CONT.CIRCUITRY DIP NOT CLOSE
o € MOL 019030 090977 F MY FOA R 1| N VALVE MO 2009 FAILED 10 OPERATE PROPERLY SET CLANP SCREWS UNDERSIZED
G MO1 019158 092377 € AV FI2Z R 1 W VALVE M0D-2008 FOUND FALLED OURING MAINTENANCE SEAT RING THREADS STRIPPED
G WOL 022808 102078 W CV E10 R 1 T MPCI-9 TURB EXT LINE CHECK VALVE LEAKING INTERNALY ACCUMULATED DIRT ON SEATING SURFACES
G MOl 023389 112178 L MV F16 S 1 N M0-2014 LPCI “A™ ADNISSION VALVE INOPERABLE BLOWN FUSE IN CONTROL POVER CIRCULT
G MO1 023390 112478 W XV €25 1 N APCI DRAIN VALVE CV-2043 LEAKING THRU INTERNALLY  INTERNAL PARTS NEED REPLACEMENT
G MOl 025804 031579 W RV FO6 1 T OPENING DELAY TIME OF *A® SRV IN EXCESS OF ASSUMED PROCEDURE OID NOT WAVE INSULATION INSPEC
G MOl 0.5492 070879 L AV A26 1 N TORUS COOLING INJECTION VLY NOTOR OPERATOR FATILED LIMIT SWITCH DID NOT DEENERGIZE MOTOR
G MOL 030707 022380 M CV €25 R 1 Y ANCHOR 15-|ifu-s;i;Z'Eiffioif;'IE;;iia-tnauctfstv LODSE SEAT RING
G MOL 032221 072980 M WV F20 L T MPCI STEAR SUPPLY VLV FAILED TO OPERATE FAILED MOTOR WINDINGS
G WAL 014666 051576 L MV A20 1 M SHUTOOWN COOL SYST IS0 VALVE 38-02 FAIL TO OPEN  OPEN MOTOR WINDINGS
G NM1 O17401¢ 030977 A RY AL6 S 3 N 3 OUT OF ;';SE_;EE?E;-;I;;-;EGCS-QEF'QAvc OPERATE= ~D IF NEEDED//RESET SWITCH FALLURE
G W1 018299 083077 M RN F16 S 1 T NO.12 lnts?'?iifsz-li:;?sa'aiiriif’vo OPERATE FATLURE OF ELECT CONTACTOR (CLOSING)
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CON
NU
016032
014031
014035
J144TS
014471
015%515%)3
015229
0186476
O18RAS
0230862
026763
025311
031104
031740
032270
033292
017674
01832%
019649
01973
019859
019756
0227157
h627

026760

DI10STA
010774
01077%
021776
030176
071276
012076
112375
090277
111478
oL10R79
022579
042180
0ADAR0
DADAKRD
112480
osi1077Y
0682017
110477
111477
111877
111777
100978
0A271719

0125719

1ttt 4 s ot )

ALL VALVYE LERS USE

MODE DESCRIPTION

MO=3~164~1281(8 COPE SPR .l“J.VlVl FAILED YO OPEN

1PCT EXHAUST LINE CHECH WLy -9 -EXCESSIVE LEAX,

fPCT FXMAUST LINE DRAIN VLV AD-5248 ~EXCESS.LEAX,

RHR INJ. VlV NO-10~25A Fl[LfO 'H GHlLY OPEN

INJECTION VLY NU 1560 ‘lll.YD CLOSE

A RHR ’!‘HR

718 MAIN Slfln RELIEF VALVE FAILED OPEN

MAIN STEAM RELIEF VLV 716 FAILED OPEN

CORE

1PC1

RHR VALVE MO1548 lllt‘n t\ OPEN ON lFSlan

VALVE OPERATDR FAILURE UN RO16A CAUSED LOSS OF RuR

LeClI ULy
HPCI VLV - g - " '
RY 203-3C DID NOT OPEN FROM REMOTE ’UNIQOL SWITCH

YALVE MO~-1001-36A flllFO 1o ClﬂS!.nun PU'P OPERATY
LA R

RHR VAL VE

RHR VALVE

CAH\G DES(OID']HN

PROBLEM WITH MAGNET.TIRIP DEVICFE mTR,
POOR MATING BETWEEN FLAPPER £ SEATING SUB
PONR MATING BETWEEN PLUG & SEATING SURF,
ARNKEN WIRE T0O OPENING TORQUE SWITCH

VLY DISC SEPARATED FROM VLY STEM

FAILURE DUE
FAILURE DuUE
TORQUE SWITCH SETTING WAS 100 LOW
COPRDNED VLY STEM DUF TO VLY PACKING LEAKX

TO PILOT VLY SEAT LEAKAGE
TO PILOY VLY SEAT LEAKAGF

MOTOR & SEVERAL OPERATOR PARTS REPLACFD
N CAUSE GIVEN, RELEASE RATE EXCEEDED
FUSES BLOWN, SHORT TO GROUND

JALMORTH 23<INCH I[MPROPER INTERNAL CLEARN
STEM LOCKING MUY NOT STAXKED BACKED oury
THRUST BEARING IN LIMITORQUE QOPER FAILED
FATLED TO CLOSE ANDTHER TIME. TORQUE SwW.
DETERL OF THE REMOTE AIR ACTUATOR DIAPH
KEY WHICH PREVENTS STEM ROTATION SHEARED
WORN GEARS ALLOWED MIR TO RUN AFT VLV CLS
FAIL OF 3-WAY SOLENDID VAL TO PORY PRNPEF
FIRST+SECOND STAGE OF PILOY VALVE LEAKINE
FIRSTY STAGE
FXCESSIVE PILOT SEAT LEAKAGE

OF PILOT VLV SEAT LEAKING

CAUSF UNKNOWN
VALVE STEM GUIDE KEY SHEARED
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ALL VALVE LERS USED

MODE DESCRIPTION

VALVE MO-1-1001-37A FAILCD lElllllE 'ESI

-

LOOP SPRAY VALVE FAILED YO OPERATE(MO-1-1001~23-%)

-

MOV FAILED TO CLOSE DURING TESTINGI(MD-1-1001-26-4)

EXCESS lSAllGE THRU SPRAY VllV!S DUllNG TEST
MAIN STEAM (lt»'lﬂﬂl'l( RELIEF FAllED TO OPENZTEST

HPCI WOV l ZIOI & FAILED TO 0'(" DURING TESTING

-

ELECTROMAYIC RELIEF 1-203-3E FAILED TO OPEN 7 TESY

-

ELECTROMATIC RY 1-203-3C FAILED YO OPERATE /7 TESY

-

HPCI PHP SUCTION VLY MO~ 301-6 WOULD NOT CLNSE

- -

RELIEF VALVE FAILED TO lAIE

LPCI MO~-1-1001-368 FAILED TO OPEN ON IESIING

-

RY 1-203-38 FllL‘D TO OPEN DURING TEST

CAUSE DESCRIPTION

ALLFN SCREW LOOSENED, STEM GUIDE SLIPPED
DIRTY CONTACT IN LOGIC CIRCULT

THE VLVS SOLENDID ASSEMBLY REPLACED Same
NO CAUSE COULD BE DISCOVERED BY FACLT REP
YLV LUBRICATED AND SUCCESSFULLY OPERATED
MAIN PISYON SCORED

DEFECTL.GASKET BETWEEN VLV.SEAT AND BODY
TORQUE SW OUT OF ADJUSTMENT/ZLIMITORQUE
LNOSE BOLTS HOLDING OPERATOR TO VALVE
EXCESS GREASE/COMPACTION/MYDRAULIC LOCK
EXCESSIVE INTERNAL STEAM LEAKAGE

INPROPER SEATING OF VALVE

INTERNAL PARTS FOUND LOOSE AND MISSING
ATR SUPPLY SV FAILED/AIR WOULDNT VENT OFF
MALFUNCTION IN LOCAL VALVE CONT STAT CIRC
CRACCKED YORE/ZPROB SINCE INSTALLATION
COMMAND/WIRE TIE IN ELECY CONTACTOR

MOV 44D DEFECTIVE TORQUE SWITCH

WNRN INTERNAL PARTS/VALVE WAS REPLACED
WELD FAILURE BETWEEN BODY AND CAGE/VIRRAT
VLY.TNRQUE SWITCH WAS WORN OUT

PRESSURE SwITCH WIRE NOT CONNECTED

POVER TRANSFORMER BURNED UUT(COMMANN®
TORQUFE SWITC' NEEDED ADJUSTMENT

NIRT ON CONTACTS OF HOLD~-IN CORL SWITCH
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lll VALVE LERS USED

NODF DESC'!’I[ON

-

ELECTROMATIC IELIEF FlllED TO OPEN OU.ING TESTING

- —

(lEC'lOHltl( RELIEF FAILED TO OPEN OUQING TESTING

et e E T SS—————

RELIEF VllVE Flllio '0 OPEIAVE AS I!QU[!FD

REVERSE rtnv THRU CHECK VALVE 2-220-67A 7 TESTING

-

VLV FOR FllL WIR TO l'Cl DISCNIIGE Pl'!

FAILED

2A CORE S’IAV SU(.V(V. no l-lQOZ EL) CLOS(D WHEN R-

-

RY 2-203-3A FAILED TO OPEN(MANUAL) / COﬂﬂlNO

e R ——

RHR SUCTION lSOLA'ION Vll'i GlllED T0 ClOSE

LPCI MOV lu(llll OVEllOAD 'QI’IED

Rt T T S ——

DRYWELL SPRAY VALVL 'IIP'ED l!(llil WHEN OPERATED

2 C RHR ’UN' SUCTION vLV RDZ lOO-'C itl TRIPPED

LEAKAGE 'NRU M0=2-1001-368 DURING l(S'

R e ———

RV 2-203-3C FALLED TO OPERATE DURING TESTY

- ——

LPCI WOV 2-1001-36A FAILED TO CLOSE DUREING TEST

-

MO=2-1402-3A WOULD NOT DPEN (CORE 3'!!7‘

MO-2-1001-29A FATLED TO OPEN INITIALLY
%0-2-1001-34A FAILED T0 OPEN FULLY
RELTEF VLY 2-203-3C FAILED TD OPEN
MPCL INJECTION VLV MO-2-2301-8 FOUND INOPERABLE
FLECTROMATIC RELEEF 2-203-30 FAILED 10 OPEN

-

RHR VLV MO-2-1001-34A FAILED TO OPEN

B T TP —

RHR VLVS. l’lll WOULD NOT STROKE EliC'IICAllY

-

TWO ELECTROMATIC IElIEFS FAILED TO 0'(“ ON TESTING

CIUS! DESCII'IIDN

INTERNAL BINDING DUE TO CORROSION PROBLER
LOOSE INTERNAL PARTS BOUND/> KCESS VIBRAT
RINGS CUT GROOVES IN DISC GUIDE/STEAN CUY
PILOT VALYE WAS STEAM CUT AND ERDDED

STEN AND BONNET BADLY GALLED

PRESSURE CONTROL SWITCH SETPOINT DRIFTY
DIRT ACCUMULATED IN VALVE INTERNALS

NO POVER 10 VLV, TUSE FAILED

~EQUIRED TO RE DPEN//PERSONNEL ERRDR
AIRLINE TO MANUAL AIR OPERATOR BROKE
STICCING CONTACTS IN CIRCUIT BREAKER
PROBABLE CAUSE-LODSE CONNECTORS AT BRFAKE
AROXE S BOLT IN VALVE MOTOR OPERATOR

NO APPARENT CAUSE FOUND

VARINUS SEAT/DISC PROBLENS;WARP,CORROSION
EXCESS CLEARANCE PLUNGER TO PILOT VL STEP
PROBLEM IN CKT BRKR SUPPLYING PWR TO WLV
TEMPORARY STICKING OF TORQUE SWITCH

DISC TO TIGHT, TORQUE SWITCH ADJUSTED
LIMIT SVITCHES OUT OF ADJUSTMENT

LEAXAGE BETWEEN MAIN DISC AND DISC GUIDE
SHORT IN MOTOR OPERATOR

STEAM LEAKAGE RETAINER PLUG TO MAIN DISK
CORRONED CONTACTS IN AUX CONTRCTOR
PERSONLERRORIMUST STROLVLVS.MANUALLY 15T}
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