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FOREWORD

This report is one in a series summarizing the statistics of

Licensee Event Reports (LERs) as recorded by the U.S. Nuclear Regula-
tory Commission. The goal of the report is twofold: (a) to summarize -

the data for risk and statistical analyses, and (b) to obtain gross

constant failure rate estimations and gross categorizations of the

failures. ,

Because subjective judgments had to be made regarding population
sizes and pertinence of recorded events, and because some component -

failure may not be recorded in the LERs, the component failure rates
estimated in this report should be interpreted as being only tentative

gross indicators of the true failure rates. The analyst himself must

validate the applicability of the LER-derived failure rates for his owr

particular use. Furthermore, because LER reporting requirements can
differ from plant to plant, comparisons of plant-to plant failure rates

should be interpreted with care; a higher failure rate may simply be2

due to stricter reporting requirements. As more data are collected andi

|
more analyses are performed in the future, improved failure rate esti-

mations will be produced.
|
!

I
The failure rates given in the report are only one of many kinds

of information presented. The tables and discussions give important
,

information on failure classifications, according to failure modes,
failure causes, and systems affected. Gross time trends are examined.

,

Human errors are identified as are common-cause failures and recurring
failures. Each LER analyzed is presented in a useful, summarized form,
and all evaluations are presented such that you can modify the authors'

! calculations or perform your own evaluations if you so desire.

!

William E. Vesely !.

Project Managers

- November 16, 1979
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ABSfRACT

,

Th is report describes the creation and summarization of a computer
data file compiled from Licensee Event Reports for control rods and
drive mechanisms in commercial nuclear power plants for the period
January 1, 1972 to April 30, 1978. In addition, analyses of the data

file were made, primarily to obtain gross failure breakdowns and
categorizations.
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DEFINITIONS

1. Component - A component is the largest entity of hardware for
which data are most generally collected and expected to be avail-
able (for example, pump with motor, valve with operator, amplifier, ,

pressure transmitter). It is generally an off-the-shelf item

procured by the system designer as a basic building block for his
system. It should be distinguished from seals, materials, nuts, -

bolts, and other piece parts f rom which the component is made.

2. System - A system is a collection of components arranged to pro-
vide a desired function (for example, containment spray system,
residual heat removal system, high pressure coolant injection
sy s tem) .

3. Fault - A fault is any undesired state of a component or system.
A fault does not necessarily require failure (for example, a valve
might be closed when it should be open because of another compo-
nent or human error - a " command fault").

4. Failure - A failure is a oubset of a fault and represents an
irreversible state of a component such that it must be repaired in
order for it to provide its design function. Failures are some-
times classified as primary or secondary failures. Ilowever, in

classifying failures for this report, no distinction has been made
between the two classifications.

a. A primary failure is the so called " random failure"

found in the literature. It results f rom no exter- .

nal cause.

5. A secondary failure results when the component is a

subject to conditions which exceed its design
envelope ( for example, excessive voltage, pressure,
shock, vibration, temperature).

x



5. Common Cause Failure - Common cause failures are two oc more
redundant component failures due to a single cause. The common

cause events that cause multiple failures are usually secondary
events or events which exceed the design envelope of the component.
Iluman errors are a special type of command fault that are consid-

.

ered common cause for multiple failures, that i s, other types o f
command faults are not considered common cause.

.

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

7. Failure Mechanism - The identified cause which prevented the com-
ponent from performing its intended function.

8. Demand Failure Rate - The probability (per demand) that a compo-

will fail to operate upon demand when required to start,nent

change state, or function.

9. Standby Failure Rate - ihe probability (per hour) of failure for
those components which are normally dormant or in a standby state
until tested or required to operate. -

10. Operating Failure Rate - The probability (per hour) of failure for
those operating components required to operate or function for a
period of time.

11. Conservative - As used in this report, conservative is used in
respect to reactor safety. (Any quantity labeled as " conservative"
implies that the failure rate estimated using the " conservative"O

quantity will be higher than the acteal failure rate.)

.
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ACRONYMS

NRC Nuclear Regulatory Commission

LER Licensee Event Report
,

PWR Pressurized water reactor

.

BWR Boiling water reactor

CRDM Control rod and drive mechanism

FSAR Final Safety Analysis Report

NSSS Nuclear Steam Supply System

Q.C. Quality Control

,
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DATA SUMMARIES OF LICENSEE EVENT REPORTS OF

CONTROL RODS AND DRIVE MECHANISMS AT

U.S. COHMERCIAL NUCLEAR POWER PLANTS

FROM JANUARY 1, 1972 TO APRIL 30, 1978
.

INTRODUCTION

Th is report 'escribes an evaluation of Licensee Event Reportsc

(LERs) pertaining ta control rods and drive mechanisms (CRDMs) and was

per formed in support cf the U.S. Nuclear Regulatory Commission's (NRC's)
Probabilistic Analysis Staff. The purpose of this study was to extract

CRDM data from the LERs, to put the data in a form suitable for future
statistical analyses, to summarize and categorize the data, and to

estimate failure rates that can be used as a comparison with other
failure rates used in nuclear plant risk assessments. These failure

rates were estimated for both failures and faults; that is, failures

plus command faults.

The NRC LER file was searched for all LERs pertaining to control
rod and drive mechanism events from January 1, 1972 to April 30, 1978.
LERs for the following four plarts are not included because these plants
are considered atypical: (a) Peach Bottom 1, (b) Fort St. Vrain,

(c) LaCro s se , and (d) Humboldt Bay." The LERs were then qualitatively

examined and pertinent information concerning the LER was coded into a
one-line description (one-liner). The coded one-liner was then stored

in a computer-based data file for future use. The coded one-liner |

provides input for statistical and reliability summarizations of LERs |

concerning CRDMs. The computer-based data file his the, capability to
search, collate, retrieve, update, and display the coded one-liners by

~

almost any item of data contained in the original LER, for example,
plant name, Nuclear Steam System Supply (NSSS) vendor, event date,
failure mode, or failure mechanism.

.

a. Peach Bottom 1 and Fort St. Vrain are high-temperature gas reactors,
while Lacrosse and Humboldt Bay have small megawatt ratings.

1



type o f summarization, the faults in the one-line LERs wereAs one

used to estimate LER-based failure rates ("LER rates" for short), cal-

culated in units of per hour or per demand, for CRDMs of each operating
nuclear power plant cons.dered in this report, with the exceptions of
Indian Point 1, Palisades, and Yankee Rowe, which have an older design =

cruciform-shaped control rod. Fa ilu re rates were estimated for most of
the failure modes identified in this report. It should be noted that

not all f aults within a particular failure mode had to exhibit exactly *

the same failure characteristics. For example, the failure mode " fail-

ure to insert during normal shutdown" contains faults characterized by

control rods moving in partially then stopping, as well as by control

rods failing to move at all. Further discussion of LER rate evaluations

and failure mode descriptions will be presented in the Description of
the LER Analyses and Evaluation Methodology section.

For probabilistic assessments such as gross risk and reliability
evaluations, the LER rates, as well as the one-liners, can be useful.
!!oweve r , when using the LER rates the analyst must be careful in the
application. These LER rates may not be representative of the current
f a ilure rates associated with CRDMs because of possible differences in
rod failure de finitions which were applied to the problem being
analyzed.

The LER sunnarization is described in the Description of the LER
Analyses and Evaluation Methodology section. Included in the section

are the de finitions, ground rules , coding schemes, and assumptions used
to bound the summarization. The Summary of Results section presents
the results of the data sunnarization. Appendix A gives an explanation
of the criteria for LER reporting. Appendix B describes the methods -

used to estimate the LER failure rates. Appendix C is a listing of the
plants for which operating licenses were issued with standard technical

specifications. Appendix D is a computer listing of the additional *

information contained in the computer-based data file but not shown in
the listing of one-line LERs. Appendixes E through AF contain the
computer printouts of specific types ,f one-liners and the gross esti-

mates of LER rates.

2
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DESCRIPTION OF THE LER ANALYSIS AND EVALUATION METHODOLOGY

LERs used in this report are those submitted to the NRC during the
period January 1, 1972 through April 30, 1978. The NRC LER file was

computer-searched for all LERs pertaining to CRDMs. Due to the specific
.

nature of the component and the fact that it is contained in only one

system, the reactivity control system, it is felt that the majority of

.
the LERs containing CRDM faults were used in the preparation of this
report. All information considered pertinent was extracted from the

CRDM LERs and encoded into the one-liner data base. The following is a
summary of the CRDM LERs used in this report.

Total number of NRC LERs on CRDMs 237

LERs exluded [ atypical plants (23), prior to
initial criticality and other reasons (38)] 61

Remaining LERs 176

Additional one-liners created (due to two or
more separate events'being reported under one LER) _23

|
'

Total number of one-liners 199

Since many of the one-liners contain multiple faults, these 199
one--li ne rs represent 504 faults and six technical specification
violations.

Component Definition
,

1
1

For this report, the CRDM is defined as the control rod, the drive
|

mechanism [ electric for pressurized water reactors (PWRs) or hydraulic
.

for boiling water reactors (BWRs)], the housing containing the drive
mechanism, and all parts connecting the control rod to the drive mech-
anism. Cables or piping external to the drive mechanism housing were |
not considered as part of the CRDM.

!

l
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LER Cc ing

Af ter de fining the bounds for the CRDMs, the LERs receised from

NRC were coded into a one-line data record and stored in a computer-
based data file. The various data fields (15) within each data record ,

provide a means for sorting the coded one-line LERs. Th.de coded one-

line descriptions will be used for subsequent statistical analyses of
the data. The data fields within each one-line LER were coded according -

to the rationale described below. It should be noted that some sort

fields described in the following sections are not listed in the one-
liner computer printout due to lack of space. This additional infor-

mation is cross-referenced by the control number and provided in
Appendix D.

Control Numoer

[

To identify each one-liner within the data base and also to pro-'

vide a cross-reference with the actual LER submitted to NRC, the unique
six-digit control number assigned to the LER by NRC was entered into
th is field. In some instances, an LER may contain several faults,
exhibiting different failure modes, listed in the narrative summary.
To accommodate this situation, an alphabetic character was added to the
six-digit number, thus traceability of each one-liner back to the ori-

ginal LER was maintained. In the case where the LER reported more than
one fault exhibiting the same failure mode in the summary description,
an asterisk (*), indicating multiple CRDM failures, was used to flag
the coded ene-line LER in the data base. The control number field can
be used as a sort field, but it is intended for data record identifi-

| cation within the data base and not a sorting key. .

!

Plant

.

A three-character alphanumeric field is used to store the code for

the plant name identified in the LER; for example, Zion 1 is coded
ZII. The coding used to identify the licensed operating plants is

4
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displayed in the Plant Information Table, Appendix E. The plant field

can be used as a sort key.

Vendor

.

To identify LERs with the four NSSS vendors considered in this
re po r t , a one-character field was used. The four NSSS vendors are
Babcock & Wilcox, Combustion Engineering, Westinghouse, and General.

Electric (BWR). The coding is displayed in Appendix F. The vendor
field can be used as a sort key.

System

All CRDMs are contained in the reac tivity control system. This
system is identified by the letter M. The system field can be used as
a sort key.

Component Type

The code CD is used to identify the CRDM component. Presently,

this field contains only one code, t he re fo re , sorting is not necessary.
Th is field can be used as a sort key if the CRDM data were to be com-
bined with other component data.

Failure Mode

A single-character field is used to identify the mode of component
f a ilu re . From the LERs, 12 failure modes were identified for CRDMs.

.

The coding of failure modes is as follows:

Code Failure Mode.

B Failure to insert during normal shutdown

C Failure to bottom during scram

D Failure to insert to at least 96% during scram

5
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Code Failure Mode

E Rod fails to move during power changes or testing

F Rod fails to withdraw from fully inserted
position

.

G Dropped rod (PWR)

11 Uncoupled rod / overtravel condition (BWR)

*
I Improper rod movement

J External leakage / rupture

K Does not operate properly (specific mode not
identifiable)

L Maintenance / replacement required

T Technical specification violations
(non-failures)

The following is a discussion of the individual CRDM failure modes.

Code letters are indicated in parentheses.

Failure to insert during normal shutdown (B) - the failure of a

control rod to drive into the full insertion position while per-
forming a normal shutdown of the reactor. This implies that the
reactor is critical and an operator " demanded" the rods to drive
in for the purpose of going subcritical. The safety implications
of this mode are considered less than some other modes as the rods
are designed to be disengaged from the driving mechanism and drop-
ped into the core (that is, scrammed) independent of the driving
mechanism.

.

Failure to bottom during scram (C) - the failure of a control rod
_

to insert fully into the core while attempting to shut down the

reactor by scram. This implies that the reactor is critical, that
*

the control rod has the ability to be dropped (some part-length
control rocs do not drop on a scram but can only be driven in or
out), that an operator or control system " demanded" the control

6
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rod to scram, and that the rod does insert to at least six inches

from the " bottom." " Bottom," for this definition, means between
96% inserted and the fully inserted rod position. If a rod reaches

; the 96% inserted position, it is considereu to have done its job
in terms of adding enough negative reactivity to the core to place

.

the reactor in a safe condition.

Failure to insert to at least 96% during scram (D) - the failure
.

of a control rod to drop to at least the 96% inserted position
while attempting to shut down the reactor by scram. As compared
with Mode C, this mode is more important from a safety aspect
because of the greater severity of the failure. This was the

,

definition used by EPRI in analyzing their single rod failure
rates; for many problems this de finition of failure may be con-
servative. Mode D combined with Mode C above would give the full
set of faults for rods failing to insert during scram. Because of
the sparsity of data, failure to insert is not broken into modes -

finer than either Mode C or Mode D.

Rod fails to move during power changes / testing (E) - the failure
of a control r ad to move either in or out of the core while
adjusting the reactor power level or testing the control rod for
movement. Starting conditions normally are with the reactor cri- |

tical and at power, and the operator " demands" tTe control rods to
move to adjust power or to test that the rods are moveable over a
small range of their travel. This mode would cover most of the
faults which occur during rod motion tests required by technical
specifications.

.

Rod fails to withdraw from fully inserted position (F) - the fail-
ure of a control rod to withdraw from the full insert position
when demanded. This mode is a subset of a category " Rods fail to

.

move when driven" as are modes B and E, but is broken out separ-
.ately because it does not have the safety implications of Modes B
or E. Mode F is of interest when calculating plant unavailability
or down time.

7
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Dropped rod (PWR) (C) - the failure of a PWR control rod to remain;

in position. In the case of a PWR, this means the control rod
.

becomes unlatched and drops by gravity into the core usually to
the fully inserted position (bottom). One effect of this type of

fault could be flux tilts which could cause uneven power gener-
'

ation and core thermal problems. The dropped rod mode is applic-
,

able to PWRs since the control rod drives are usually mounted
above the core as opposed to BWR control rod drives which are

.

mounted below the core. A dropped BWR control rod would fall out

of the core rather than into it. Due to the seriousness of such

an event, the BWR CRDM design and operation is such that this type
of event is improbable.

Uncoupled rod / overtravel condition (BWR) (11) - the failure of a

BWR control rod to be physically attached to its drive mechanism.

The BWR CRDM design is such that during withdrawal an uncoupled
control rod's position may be independent of its drive mechanism.
Upon withdrawal of the drive mechanism, the uncoupled control rod
usually follows the drive mechanism out but, in some instances, it

may bind and stop at some intermediate position in the core. If

the reactor were critical and the uncoupled control rod drifted

from such an intermediate position, a power transient could result.
The " overtravel condition" re fers to the normal way in which a
control rod is found to be uncoupled. When the drive mechanism is

fully withdrawn, if the control rod is not physically coupled, the
drive mechanism can overtravel (that is, move a few inches beyond
full out position).

Improper rod movement (I) - the inadver: ant insertion or withdrawal
9

of a control rod by means of the drive mechanism when the drive

mechanism is being commanded by forces external to the mechanism.

These axternal forces may either be human or hardware faults which
.

are outside the bounds of the component. By definition, all Mode I

failures are command faults. Iluman faults may include operator,
design, fabrication, construction, quality control, or procedural
errors. The hardware faults might be failures in any system that

3
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interfaces with the CRDM. Some examples of event s which fa l l into

the Mode I category and their reported causes are as follows:

Event Cause

* Improper movement of Rod 7-4 Procedure for conducting test was
caused high SUR scram, inadequate.

Operated with Rod 6-6 lower Personnel error (operating).
. than remainder of Group 6

rods.

Improper rod movement caused Personnel error (testing); inter-
inadvertent criticality. locks were jumped.

Rod moved without operator Probable cause, noise spikes in
action. timer circuit.

Since this mode is somewhat specialized in that all the faults are
command faults , the number of CRDMs effected by the command fault
is considered unimportant. What is important for Mode I is how
many times the CRDMs are commanded improperly, not the number of
CRDMs which are commanded imp ro per ly. Therefore, all analysis

performed on Mode I considered each one-liner as one fault.

External leakage / rupture (J) - the failure of the CRDM housing to
contain the primary coolant within the boundaries of the primary
system.

Does not operate properly (K) any fault of a CRDM which is not

described specifically enough to assign the fault to one of the
other modes.

.

Maintenance / replacement required (L) - This is a unique category
in that component conditions are identified and repaired or
replaced before the CRDM has a chance to fail during operation..

In the normal coding of a one-liner, the mode is identified and
then the problem which caused the fault is listed. For the one-

liners coded Mode L, a problem is identified which would probably
cause some operational fault, but rather than speculate as to the

9
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failure mode the problem would have caused, had the CRDM operated
with the problem, Mode L is specified. In some cases, it is not

clear whether the problem would have failed the CRDM, but the parts
involved with the problem were repaired or replaced anyway.

Technical specification violation (T) - this mode does not involve

actual faults of the CRDM but instead concerns human failure to
perform the required tests on the CRDMs or human failure to oper- '

ate the CRDMs in accordance with the technical specifications.
One-liners, coded with this mode, are considered non-failures and
are, therefore, left out of all CRDM failure rate estimates.

The number of plant events coded with Mode T could be used as a

measure of the proficiency of plant personnel in adhering to
procedures, testing schedules, and instructions dictated by the
plants' technical specifications.

A listing of the failure mode codes and a brief description of the
failure modes are contained in Appendix F. The failure mode field can
be used as a sort key.

Failure Mechanism

The failure mechanism, or reported cause of failure, code is a
two-digit number following the alphabetic failure mode code. The fail-

ure mechanism codes are, in general, self explanatory and are listed
below.

00 UNKNOWN *

01 PERSONNEL (OPERATION)

02 PERSONNEL (MAINTENANCE)
-

03 PERSONNEL (TESTING)

04 DESIGN ERROR

05 FAB./ CONSTRUCTION /Q.C.'
,

1
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.,

06 PROCEDURAL DISCREPANCY

07 NORMAL WEAR

08 EXCESSIVE WEAR
,

09 CORROSION
.

10 FOREIGN MATERIAL CONTAMINATION

ll EXCESSIVE VIBRATION
.

12 CRDM MOTOR FAILURE

13 SEAL FAILURE

14 FAILED / MISALIGNED INTERNALS

15 CLUTCH FAILURE
i

16 BRAKE FAILURE

17 BEARING / BUSHING FAILURE / PROBLEM

18 FILTER / STRAINER PLUGGED

19 BINDING / SEIZURE
{

20
FAILURE / FAULT OF COMPONENT SUPPLY SYSTEM

21 CONTROL CIRCUIT FAILURE / PROBLEM

22 FASTENER FAILURE / PROBLEM

23 WELD FAILURE

24 LUBRICATION PROBLEM

Many of the LERs failed to report a cause for the CRDM fault.

Unknown (00) was used to code the failure mechanism in such cases.
.

.

Faults involving personnel are covered in coacs 01-06. Operational

are primarily associated with failure Mode I (improper rod move-errors

ment). All Mode I faults are considered command faults. However, some
failures are directly caused by personnel (for example, maintenance
personnel are a principal cause of f ailures).

,

Normal waar (07) was used for end of normal service life, etc.,
'

while excessive wear implies a shorter than normal component life. It

11
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shou'd be noted that normal wear failures do not occur in the constant
failure rate portion of the failure rate versus time curve. Therefore,

some analysts may wish to exclude those failures from the est imations.
Calling was included in excessive wear.

4

Two of the failure mechanisms are directly related to command
faults. Failure / fault of component supply system (20) and control
circuit failure / problem (21) are two mechanisms used in conjunction .

with connand f aults. These codes are used to show that the CRDM could
not function because it had no source of power, electrical or mechani-
cal, to command the CRDM to function. If the CRDM is not commanded to
move, it is not considered to be a CRDM failure but a command fault.

The above mechanism list, restructured below, groups the mechan-
isms into the logical categories which were considered during the
development of the mechansims. This restructured list should provide
some insight into the rationale used in evaluating the LERs.

Categories Mechanisms Used

1. Mechanisms not 00--Unknown
stated or unknown

2. Iluman originated 01--Personnel (Operations)
mechanisms 02--Personnel (Maintenance)

03--Personnel (Testing)
04--Design Error

05--Fab./ Construction /Q.C.
06--Procedural Disc repancy

3. General mechanisms 07--Normal Wear
existing indepen- 08--Excessive Wear
dent of component 09--Corrosion
type 10--Foreign Material Contamination

.

Il--Excessive Vibration

4. General mechanisms 14--Failed / Misaligned Internals
related to the spe- 19--Binding / Seizure
cific component type 22--Fastener Failure / Problem

23--Weld Failure
24--Lubrication Problem

12
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1 i
<

1

Categories Mechanisms Used
__

5. Mechanisms related 12--CRDM Motor Failure
*

i to specific parts 13--Seal Failure
i within the component 15--Clutch Failure

type 16--Brake Failure
17--Bearing / Bushing

i *

Failure / Problem
d 18--Filter / Strainer Plugged

6. General " command 20--Failure / Fault of Component
fault" mechanisms Supply System! .

21--Control Circuit Failure /
Problem

i

Type of Failure
,

The " type of failure" code is a single alphabetic character field
and is listed below.

,

B--RECURRING COMMON CAUSE FAILURES,,

j C--COMMON CAUSE FAILURES
!

R--RECURRING FAILURES

J S--COMMAND FAULT
1

; T--RECURRING COMMAND FAULTS
i

f A common cause failure (C) is de fined , for purposes of this report,
as a failure of two or more CRDMs resulting from a single identifiable

j causal event such as fire, flood, or poor maintenance. These failures
j should occur in approximately the same time period. Some events were

f coded as common cause even though only one failure resulted. These

events were considered to be " common cause candidates" because of thei

1

failure cause, and were coded as common cause to aid in future common.

; cause studies. Recurring failures (R) are failures of a specific CRDM
or fcilures involving different CRDMs, but in either case, each failure
is usually caused by the same precise failure mechanism. Two examples.

i
r of a recurring type of failure could be (a) CRDM #20 fails to scram in
j February and another LER reports the same rod failing to scram in March
j

(both causes listed as unknown) and (b) CRDM #13 fails to withdraw due
i
j to an embrittled shaft connecting pin in April and in another LER for

13
i
f

i
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June; CRDM #14 failed to scram, again due to an embrittled shaft con-
necting pin. Such recurring failures are identified by screening all

the LERs submitted by one plant and finding two or more LERs with the
same precine failure mechanism. Occasionally, two LERs will be exactly
the same except for the failure mechanism (for example, one may state, ,

"cause unknown" and the next may state, " corrosion"). In such cases

these LERs were coded as recurring. It was assumed that the cause for

the first failure had not been investigated thoroughly enough (that is, .

the problem was not fixed after the first LER). One other method o f

having a LER coded as recurring is for that one LER to state, "this is
a recurring failure" or "three previous failures have been reported on
this component." A command fault (S) is a failure of the CRDM to be

COMMANDED to function due to a fault in another component or by human
error (for example, open scram breakers to the CRDMs or technician

fails to correctly line up valves properly in a subsystem to the BWR
CRDMs). The recurring common cause failures (B) code is used to

describe a failure as being both a common cause and a recurring failure
( for example , CRDMs failing due to a common cause in January and CRDMs

failing again due to the same common cause in March). The recurring
command fault (T) code was used to describe a failure as both a command
fault and recurring. The " type of failure" field can be used as a sort

key.

Event Date

A six-digit field was used to record the date of the event. The

f o rmat for the date field is in the following order:

Month - - - two digits .

Day - - - - two digits
Year --- two digits.

.

This is the date on which the fault reported was discovered and may
not be the actual date on which the fault occurred. The month, day,
and year can be used as sort keys.

14
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..

Failure Mode Description
,

l

|The LER narrative summary of the failure mode was condensed into a ,

50-character alphanumeric field. This field provides a short, concise,

description .of the failure mode.- This is not a sort field.
.

I

{ Failure Mechanism Description

A 41-character alphanumeric field is used to provide a narrative
description of the failure mechanism. This field provides a short, |i

{ concise description of the failure mechanism. This is not a sort field. i

Activity Resulting in Discovery
|

4

|

; A single-character code is us d to indicate the activity resulting |e

i in the discovery of the fault. This field is not listed in the one-
<

t

j liner due to line size restrictions, but it is contained in Appendix D.
! The codes and descriptions are displayed in Appendix F. This field can
'

be used as a sort key.

Manufacturer
!
J

!

A four-character field is used to record the manufacturer of the,

failed component. This field is not listed in the one-liner due to
i page-size restrictions, but it is contained in Appendix D. This field

is available to provide sorts of LERs by manufacturer. The codes for
the various manufacturers were taken from Exhibit J of the "Instruc-
tions for Preparation of Data Entry Sheets for Licensee Event Report
(LER) File" .,

,

Number of Failures
!

.

I As mentioned earlier in the discussion of the control number field,
i
'

more than one fault is sometimes reported in an LER. When this type of
LER is encountered, the number of faults is placed in this two-digit
field. If only one fault is reported, this field is left blank. A few

1
i
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plants reported groups of rods failing. The number of rods in the

failed group was obtained f rom the Final Safety Analysis Report (FSAR)
for that plant. Core changes could vary the rod configurations, there-

fore, these group numbers are only best estimates. The field can be

used as a sort key. ,

Failure Classification

In an attempt to extract additional information from the original

LER, each C RDM f ault was examined to determine whether the cause of the

failure was time related or demand related. For the time related fail-

ures, as the standby time or operating time increases, the chance of

this kind of failure occurring would increase. For the demand related

failures, the chance of demand related failures would increase as the

demands or cycling of the component increases and not directly as the

time increases. As an example, a CRDM that failed due to corrosion

would be classified as a " time related" failure, while a CRDM failure

that resulted from a binding or seizure of internal parts would be

considered a " demand related" failure. Most of the LERs, however, did

not provide enough information to make a clear time or demand deter-
mination. The " Unknown" classification was used for any failure mech-
anism which could not be specifically classified. Faults, which are

due to human errors occurring during operation, testing, or maintenance

of the CRDM, were classified as " demand related" faults, since the

probability of this kind of fault increases as the number of human

interactions with the component increases. All command faults were

classified as " demand related" because the fault occurred when a
" demand" was placed on the component. It should be recognized that in

assuming a demand failure classification for all command faults, this .

classification applies only to the commanded component, the C RDM. No

attempt was made to classify the fault which caused the improper CRDM
command. The "Not Applicable" classification was used for the tech-

nical specification violations (non-failures).

| Since many subjective judgments were made to facilitate clas-

sification, the reader should be careful when using this information.
l
|
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;

i
'

LER Rate Estimates

i
.

LER rates pertaining to CRDMs were estimated for selected failure;

j modes or combinations of failure modes. The computational formulas
used for estimating the LER rates are discussed in Appendix B. CRDM

,

LER rates were estimated for selected failure modes for

f 1. Each licensed operating plant
!
,

i
, 2. Each NSSS
1

!

3. All PWRs and all BWRs
i

I

] 4. The aggregate population.

1

{ Two different time periods were used in the estimates. The entire
n

| period covered by this report, January 1,1972 through April 30, 1978,
i

and a second period, January 1, 1976 through April 30, 1978. Separate!

estimates were done for this second time period to coincide with
4

i improved LER reporting changes which went into effect on January 1,
4

$ 1976 (see Appendix A).
:
,

The LER rate estimates are linked closely with the functions that
a component can perform. The failure modes are, in turn, closely

| related to these functions. Two major functions that the CRDM performs
J

are shutdown and control of the reactor. LER rates are estimated for

failure modes involving both of these functions.

i
;

The first step of the process is selecting the failure modes for
,

LER rate estimates. Each selected failure mode is then evaluated to
! determine whether a failure per demand or a failure per hour LER rate

j estimate is appropriate. The following is a list of the type of LER,

rate estimates performed for each selected failure mode.

,

|

2

|17,;
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Type of LER
Selected CRDM Failure Modes Rate Estimate

(B) Failure to insert during Failure per demand
normal shutdown

(C&D) Failure to bottom during Failure per demand ,

scram and failure to
insert to at least 96%
during scram

(D) Failure to insert to at Failure per demand
least 9t% during scram

(E) Rod fails to move during Failure per demand
power changes / testing

(G) Dropped rod (PWR) Failure per hour

(11) Uncoupled rod / overtravel Failure per hour
condition (BWR)

(I) Improper rod movement Failure per hour

Demand LER rates, in units of failures per demand, are estimated
for failure modes that are demand related. These are failure modes
involving failure of the CRDM to move to a desired position when
required (for example, f ailure to insert during normal shutdown is a
failure per demand). During the time the reactor is critical, awaiting
a demand, the CRDM may be considered to be in a standby condition.

Therefore, whenever a demand LER rate is estimated, a standby LER rate,
in units of failures per hour, is also estimated.

Due to the fact that a CRDM may be considered to be in a standby
condition when not demanded, a standby LER rate, in units of failures
per hour, is estimated for all failure modes that are not demand

related (for example, a dropped rod in a PWn is not considered a demand *

related fault).

| The time required .o complete CRDM demands is considered insigni-
ficant when compared with the total number of hours that the CRDM is in
the standby condition. Therefore, no deduction was taken from the

total number of standby hours to account for these demands.

1
'
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.

Data necessary to estimate CRDM failure rates from LERO for selec-

ted failure modes were collected from the sources given in tl:e following
sections. The data obtained were critical hours of operation for each
plant, demands experienced by the CRDMs for each plant, CRDM popula t ions
for each plant , and the number of CRDM faults reported in LERs for each.

plant. Indian Point 1, Palisades, and Yankee Rowe plants were excluded
j from all failure rate estimate : since they have cruciform-shaped control
] rods, whereas later PWRs have control rod clusters. The three plants,

containing cruciform-shaped control rods experienced a much larger
percentage of failures than those containing control rod clusters.,

This condition would unfairly bias the LER rate estimates made for PRR
plants. (For statistical data concerning these three plants, see Ref-
crence 1, pages 2-15 through 2-19.)

Time

The hours used in the standby LER rate estimates were the total

hours during which each plant reported being critical (that is, crit-
ical hours). The number of critical hours for each licensed operating
plant was obtained from either the NRC " Gray Book" , the " Nuclear

Power Plant Operating Experiences"4,5,6,7, or "The Operating llistory
of U.S. Central Station Nuclear Power Plants" for the years 1972
through April 30, 1978. In some cases, it was necessary to use a com-
bination of these sources to obtain the critical hours of operation for
a particular plant.

It is recognized that power is supplied to the CRDMs for longer
than the critical hours. uch as for start-up checkouts and some
testing periods. These Mitional hours are not incorporated into the.

calculations, because they are difficult to determine, and are believed
to represent only a very small fraction of the total critical hours.

19
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Demands

To obtain an estimate of the number of demands experienced by
C RRM s , information was gathered based on both testing and operational
demands.

,

Testing Demands. Typical testing frequencies for CRDMs, as speci-
fied in technical specifications for each of the reactor types, are as ,

follows:

PWR BWR
_

Test for control rod movement s31 days 57 days
:

! Test for scram ability (drop times) 518 months 10% of rods
5120 days on
rotating basis

It was assumed that testing was donc at the minimal frequency as
specified by the technical specification requirements. Consequently,
the number of testing demands for rod motion in each plant were assumed
to be the plant's total yearly critical hours divided by an average

number of hours per month for the PWR reactors, or an average number of
hours per week for the BWR reactors. Th is testing frequency assumption
will result in conservative per demand failure rates (higher than
actual) compared to when testing is performed at a frequency greater
than minimally required by technical specifications. To the order of

magn itude prec isions of concern here, 7ariations in testing frequencies
will generally have small effects. The failure rate data are given such
that the analyst can insert his own testing frequency and calculate
modified failure rates if the difference is significant. -

For scram testing, it was assumed that all tests would be scheduled

to coincide with scheduled outages. Since al, scheduled outages are
reported by each plant, the number of scheduled outages are assumed to

contain all the scram tests. With regard to the potential conservatism

of this testing frequency assumption, the same comments apply as in the
previous paragraph.

20
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Operational Demands. The NRC " Gray Book" and the " Nuclear

Power Plant Operating Experiences" give the number of (a) nor-' ' '

mal shutdowns, (b) manual scrams, and (c) automatic scrams for each

plant by month. This information was not available for 1972, however,
so the average number of demands in 1973 through 1977 was assumed for

.

1972. For the partial year, 1978, the data for February were not
available. No operational demands were assumed for February unless it

could be determined from either the January or March operating history,

that a shutdown had occurred in February.

It should be noted that the actual number of operational demands
is larger than the number of demands assumed due to transients and fuel
and poison burnup requiring rod motion. These additional demands are

not on the entire rod population, however, but only on the controlling
rod bank, there fore, no at tempt was made to account for them.

CRDM Population

The CRDM population for each licensed operating plant examined was
obtained from the plant description section of " Nuclear Power
Experience" .

Nearly all the plants contain part-length rods which are used to
balance the neutron flux in the core. These part-length rods were
considered as part of the entire CRDM population with one exception.
In the Westinghouse design, FSARs indicated that part-length rods are
not designed to drop on a scram. Therefore, they were left out of the
population for estimates involving failure to scram.

.

Faults

The faults used to estimate component LER rates are divided into,

failures and command faults. Component LER rates were estimated ucing

both failure and command fault data extracted from the one-liners stored
in the computer-based data file. It should be noted that the rate

estimates performed for CRDMs assumed each fault was an individual

21
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random event, when in fact some of the faults are common mode events.

The common mode events are worthy of mention in that they present a

{ greater potential for serious accidents than do most events involving

only a single rod.

.

i Five common mode events involving failures to scram were identified
I f rom the LERs and are listed below:

.

'j 8-29-72 Palisades 1 4 rods failed to insert durir.g scram--
degradation of lubrication of spline
surfaces

,

,

11-20-73 Nine Mile Island 1 11 rods failed to insert fully during
j scram--leakage past stop pistons

11-26-73 Nine Mile Island 1 15 rods failed to insert fully during
scram--leakage past stop pistons

11-2-74 Dresden 2 96 rods failed to insert fully during
'

scram--leakage past seals

7-9-77 Dresden 2 46 rods failed to insert fully during
scram--worn stop piston seals

Table 1 gives the number of faults, population, demands, and time
used for each plant for the selected modes used to estimate LER rates.

If the analyst has more precise information on any of the quantities,
he may modify the values used and reestimate the LER rates using these

,

more precise data.

Not all one-liners pertain to actual failures or command faults.

These non-failures (that is, technical specification violations) were>

not used in the LER rate estimates and are not counted in Table 1. The

individual one-liners which account for the faults, listed in Table 1, .

are presented at the beginning of the individual appendixes which con-
tain the LER rate estimations (see Appendixes U through AF).

.

l
I

|
i
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TABLE 1. SUMMARY OF

l

l
lFailure to Insert to Failure to Ita

at least 962 During Scram During Normal d
**Control Rod Hours Demands Failures Faulta Demands Fa i lu re s,g g ,,

Nuclear Steam
Supply System Plant Population' 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 g8

|

Babcock & AR1 69 20009 12946 15 8 0 0 0 0 17 9 0
II'**

CR3 69 7430 7430 15 15 0 0 0 0 22 22 0

dbl 57 4129 4129 7 7 0 0 0 0 6 6 0

OEl 69 30392 13620 64 17 0 0 0 0 43 17 0

OE2 69 21755 13196 17 6 0 0 0 0 39 21 0
,

|OE3 69 22921 15777 18 10 0 0 0 0 32 18 0

RS1 69 14543 12642 12 10 0 0 0 0 21 15 0
1

TIl 69 24929 14916 7 2 0 0 0 0 16 7 0
I

T12 69 342 342 4 4 0 0 0 0 0 0 0
a

Totals 609 146450 a'.0 o 159 79 0 0 0 0 196 115 0

|

Failure to insert Fully Failure to Move
During Scram onNon-Scranj

," r Demands Failures Faults Demands Failures,,
Nuclear Steam
S Plant Population' 72-78 76-78 72-78 76-78 7;-78 76-78 72-78 76-78 72-78 76-78 72-78 g8yply System

Babcock & AR1 69 20009 12946 15 8 0 0 0 0 44 26 0
I*''

CR3 69 7430 7430 15 15 0 0 0 0 32 32 1 |
|

D81 57 4129 4129 7 7 0 0 0 0 12 11 0

OE1 69 30392 13620 64 17 0 0 0 0 85 36 0

OE2 69 21755 13196 17 6 0 0 0 0 69 39 0
lOE) 69 22921 15777 18 10 0 0 0 0 63 40 0

RS1 69 14543 12642 12 10 0 0 0 0 41 32 0
,

1
TIl 69 24929 14916 7 2 0 0 0 0 50 28 0

T12 69 342 342 4 4 0 0 0 0 1 1 0 ,

Totala 609 146450 94998 159 79 0 0 0 0 397 245 1

I
a. All f aults involving Improper Rod Movement are considered command faults, thus they were categorized as either persoa

b. Estimates were performed on failures (primary and secondary) and on faults (comand faults and failures). In those e

c. Includes only perronael coassand f aults.

d. Includes both personnel and hardware comand faults.

; e. Populations in parentheses for Westinghouse nuclear steam supply system exclude part length control rods, which were
I |

f. Covers time period January 1, 1972 through April 30, 1978. I

g. Covers time period January 1, 1976 through April 30, 1978.

Estimatesforplantswithstandardandnon-standardtechnicalspecificationswereonlyperformedfortheperiodafteir|
h.

1

l
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ALL DATA USED IN LER RATE ESTIMATES

Rod Fails to Move Uncoupled Rad /Dwertravel Impropergrt
utdown During Power Changes / Testing Dropped Rod (PWR) Condition (BWR) Rod Movement,

_
Faults Dem a nd s Failures Faalts Failures iaults Failures Faults Faulta" Faults

G 72-18 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78

27 17 0 0 0 0 0 0 9 9 1 0 1

10 10 l 1 30 30 1 1 21 21 1 1 1

6 5 0 0 0 0 0 0 0 0 0 0 0

42 19 0 0 0 0 0 0 0 0 2 0 2

30 18 0 0 0 0 2 2 23 14 1 0 1

31 22 0 0 0 0 1 1 '. 9 19 1 0 1

20 17 0 0 0 0 0 0 0 0 1 1 1

34 21 0 0 0 0 1 0 1 0 1 0 1

1 1 0 0 0 0 0 0 0 0 0 0 0

201 130 1 1 30 30 5 4 73 63 8 2 8

Aggregate of All CRDM Aggregate of All CRDM
regate of All

Faults for Plants with Faults for Plants with
Faults involving CRDM Faults for

' "" *' ** " #8 "~ *" "' ** "
/ roper l y Rod Mot ion when Plants Considered

h
mands Mo Mation is Desired Specifications Specifications in These Estimates

Faults Fattures Faults Failures Faults Failures Faults Failures Fault i

1@l, 72-78 76-78 72-78 76-78 72-78 76-18 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78
0 0 0 0 10 9 0 9 0 0 10 . 9

30 30 1 1 22 22 3 53 3 3 53 53

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 2 0 0 0 0 0 2 0

0 0 2 2 24 14 2 14 2 2 24 14

0 0 1 1 20 19 1 19 I I 20 19

0 0 0 0 1 1 0 1 0 0 1 1

0 0 1 0 2 0 0 0 2 0 4 0

, 0 0 0 0 0 0 0 0 0 0 0 0
L

30 30 5 4 81 65 3 53 3 43 8 6 114 96

1 caused or a combination of personnel and hardware caused faults.

1ses where no consand f aults occurred for a failure mode, no estimate was performed.

ibe used for estimates involving scrams in Westinghouse plants.
t.

t he implementation of the standard technical specifications, January 1,1976.

23 |
|
\

_ _ _ _ _ . .



__

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

1

i

TABLE 1. (co

|
'

Failure to lasert to Failure to insert '

'
at Least %1 ouring Seram ouring Normal Shutdown

,,::<;;=,, ''US:'c o..au s ranures r.uu s oe.. u . ,a nu,e. ,aun.)
Euclear Steam
Supply System Plant Population' 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-73 76-78 72-78 76-7:8

Combu s tion CCI 85 20739 15903 28 18 0 0 0 0 21 14 0 0

| I"8I""'5"8 CC2 85 9162 9162 11 11 0 0 0 0 13 13 0 0

FC1 49 32123 16130 29 10 0 0 0 0 19 6 0 0 |

M12 81 14906 13567 41 41 0 0 0 0 7 7 0 0 )
MY1 85 40408 18606 31 9 0 0 0 0 33 9 0 0

SLI 81 9903 9903 23 23 0 ) 0 0 5 5 0 0

Totale 466 127241 83271 163 112 0 t 0 0 98 54 0 0

Failure to lasert Fully Failure to Move Properly
During Setam on Non-Scram Demands

,j::=;;|,1,, ''i'U:'8
oe.a a s ,.uures rauu s oe es ,auures raun s

Euclear Steam
:i Supply System Plant Population' 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-788
1

|

Combu stion CC1 85 20739 1590) 28 18 0 0 0 0 49 36 0 0 0 0
'

Engineering
CC2 85 9162 9162 11 11 0 0 0 0 26 26 0 0 1 1

FCI 49 32123 16130 29 10 0 0 0 0 63 29 0 0 0 0

M12 81 14906 13567 41 41 0 0 0 0 27 26 0 0 0 0

MY1 85 40408 18606 31 9 0 0 0 0 88 35 0 0 0 0

SL1 81 9903 9903 23 23 0 0 0 0 20 20 0 0 1 1

-

Totale 466 127241 83271 163 112 0 0 0 0 273 172 0 0 2 2

s. All f aults involving leproper Rod Movement are considered comand faults, thus they were categorized at either personnel caused < t a

b. Estimates were performed on f ailures (primary and secondary) and on faults (co.ssand faults and failures). In those cases where no co

c. Includes only personnel command fults.

d. Includes both personnel and hardware command faults.

. e. Populations in parentheses for Wo.atinghouse nuclear steam supply system esclude part length control rods, which were not used for est
)

f. Covers time period January 1, 1972 through April 30, 1978.

3 Covers time period January 1, 1976 through April 30, 1978.

h. Estimates for plants with standard and non-standard technical specifications were only performed for the period af ter the implementat-

.
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_

Rod Fails to Move Uncoupled Rod / Overtravel Improper
During Fower Changes / Testing Dropped Rod (FWR) Condition (BVR) Rod Movement *

Dema nd s Failures Faults Failures Faults Failures Faults Faults Faults

2-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78
28 22 0 0 0 0 3 3 6 6 0 0 0
13 13 0 0 1 1 2 2 5 5 0 0 0
44 23 0 0 0 0 1 0 1 0 1 0 1

20 19 0 0 0 0 0 0 1 1 0 0 0
55 26 0 0 0 0 0 0 0 0 0 0 0
15 15 0 0 1 1 3 3 5 5 0 0 0

-

175 118 0 0 2 2 9 8 18 17 1 0 1

Aggregate of All CRDM Aggregate of All CRDM
Faults involving for Flanty with Faults for Flants with Aggregate of Allaults

CRDM Faults fortandard Technical Non-Standard TechnicalRod Motton when Flants Considered
ho Matson as De s i r ed Specifications Specifications in These Estimates

Failures Faia l t e Failures Faults Failures Faults Failures Faults

._- 7 8 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78
3 3 6 6 3 6 3 3 6 6

2 2 5 5 2 6 2 2 6 6

a 0 2 0 0 0 1 0 2 0
0 0 1 1 0 1 0 0 1 1

0 0 0 0 0 0 0 0 0 0
3 3 5 5 3 6 3 3 6 6

-

9 8 19 17 8 19 0 0 9 8 21 19

'instion of personnel and hardware caused faults.

xi faults occurred for a failure mode, no estimate was performed.

as involving scrans in Westinghouse plants. *

sf the standard technical specifications, January 1. 1976.
,
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TABL

n

i
Failure to Insert to Failure to Ins

at Least 961 During Scram During Normal Sh

, ' ' --Dem a nd e Failures Faalts Dema nd s FailuresDr ha saNuclear Steam
Supply System Plant Population' 72-78' 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-18

General BF1 185 15553 10793 47 22 0 0 1 0 14 0 1 0
ectric

BF2 185 12326 11809 30 22 0 0 1 1 2 1 0 0

BF3 185 11545 11545 30 30 0 0 0 0 0 0 0 0

BP1 32 38622 13379 3 2 0 0 1 0 17 6 0 0

BRI 137 7544 7544 20 20 0 0 0 0 11 11 0 0

BR2 137 14576 13226 58 42 0 0 0 0 19 6 0 0

Col 137 27641 16617 44 14 0 0 0 0 4 1 0 0

DAl 89 22487 15*31 24 17 0 0 0 0 26 16 0 0

DR1 80 35600 15801 15 11 0 0 0 0 40 14 1 1

DR2 177 39390 16103 39 14 3 0 3 0 48 8 0 C

DR3 177 41057 17226 39 9 0 0 0 0 40 14 0 C

EN1 137 23634 15876 78 44 0 0 0 0 27 17 0 C

FPI 137 18189 15348 30 24 0 0 0 0 18 12 0 C

M11 145 39560 17024 40 17 0 0 0 0 64 12 0 C

M01 121 44190 18126 20 8 1 0 1 0 34 11 0 C

NM1 129 41084 16060 61 9 0 0 1 1 29 7 0 0

0C1 137 42170 16142 22 4 0 0 0 0 19 2 0 C

PB2 185 24563 13776 46 16 0 0 0 0 23 10 0 C

F53 185 22737 14885 17 11 2 2 5 5 23 17 0 C

PIl 145 31756 13412 54 19 1 1 1 1 16 2 0 (

QC1 177 37446 15547 48 21 0 0 0 0 64 21 O (

QC2 177 39780 16750 56 18 0 0 0 0 45 14 0 (

VY1 89 39826 17311 38 12 0 0 0 0 31 6 0 (
_

Totals 3285 671276 340281 859 406 7 3 14 8 614 208 2 f

,

s
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$ 1. (Continued)

f

rt Rod Fails to Move Uncoupled Rod /0vertravel improper
1down During Power Changes / Testing Dropped Rod (PdR) Condition (BWR) Rod Movement *

#
Faulte Dem a nd e Failures Faults Failures Faults Failures Faults Faults Faults

72-78 76-18 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78
_

93 % 0 0 0 0 0 0 0 0 0

73 7C 0 0 0 0 0 0 0 0 0

69 69 0 0 0 0 0 0 0 0 0

230 80 1 1 1 1 0 0 0 0 0

45 45 0 0 0 0 0 0 1 1 1

87 79 0 0 0 0 3 2 0 0 0

165 99 0 0 0 0 1 1 0 0 0

114 95 0 0 0 0 0 0 0 0 3

212 94 0 0 0 0 4 0 0 0 0

234 96 0 0 0 0 17 10 2 1 2

244 103 0 0 0 0 0 0 0 0 0

141 95 0 0 0 0 0 0 0 0 0

108 91 0 0 0 0 0 0 0 0 0

235 101 0 0 0 0 1 0 1 1 1

263 108 0 0 0 0 0 0 1 1 1

245 96 0 0 0 0 0 0 0 0 0

251 96 0 0 0 0 0 0 0 0 0

146 82 0 0 0 0 0 0 0 0 0

115 89 0 0 0 0 0 0 0 0 0

189 80 0 0 0 0 1 1 0 0 1

223 93 0 0 0 0 0 0 3 1 3

237 100 0 0 0 0 0 0 0 0 0

237 103 0 0 0 0 0 0 1 0 1

>

3996 2028 1 1 1 1 27 14 9 5 13

a

4

25
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TABLE 1. (conti

Failure to Insert Fully Failure to Move Properly
During Scras on Non-Scras Demands

,,;;;<;;i;;;,, ''A'":' Oe.ande raiiu,ee ,.uits Oe nds r.ilure. rauits,
hueleet Steam
Supply System Plant Population' 72-78' 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-788

General BFI 185 15553 10793 47 22 0 0 1 0 107 64 1 0 1 0
II''IIE"

BF2 185 12326 !!809 30 22 0 0 1 1 75 71 0 0 0 0

SF3 185 !!545 11545 30 30 0 0 0 0 69 69 0 0 0 0

BP1 32 38622 13379 3 2 0 0 1 0 274 86 1 1 1 1

Bal 137 7544 7544 20 20 0 0 0 0 56 56 0 0 0 0

BR2 137 14576 13226 58 42 0 0 0 0 106 85 0 0 0 0,

Col 137 27641 16617 44 14 0 0 0 0 169 100 0 0 0 0
| DA1 89 22487 15981 24 17 4 0 4 0 160 111 0 0 e 0

DR1 80 35600 15801 15 11 0 0 0 0 252 108 1 1 1 1
t

i DR2 177 39390 16103 39 14 142 46 142 46 282 104 0 0 0 0
i
'

DR3 177 41057 17226 39 9 0 0 0 0 284 !!7 0 0 0 0

EN! 137 23634 !$876 78 44 0 0 0 0 168 !!2 0 0 0 0

? Fr! 137 18189 15348 30 24 0 0 0 0 126 103 0 0 0 0

M11 145 39560 17024 40 17 0 0 0 0 299 113 0 0 0 0

M01 121 44190 18126 20 8 1 0 1 0 297 119 0 0 0 0

NM1 129 41084 16060 61 9 26 0 27 1 274 103 0 0 0 0,

! DC1 137 42170 16142 22 4 0 0 0 0 270 98 0 0 0 0
PS2 185 24563 13776 46 16 2 2 2 2 169 92 0 0 0 0
P83 185 22732 14885 17 11 2 2 5 5 158 106 0 0 0 0
Fil 145 31756 13412 54 19 1 1 1 1 205 82 0 0 0 0

QC1 177 37446 15547 48 21 0 0 0 0 287 114 0 0 0 0
QC2 177 39780 16750 56 18 0 0 0 0 282 114 0 0 0 0
VY1 89 39826 17311 38 12 0 0 0 0 268 109 0 0 0 0

4
'

Totale 3285 671276 140281 859 406 178 51 185 56 4610 2236 3 2 3 2

a. All faults involving Improper Rod Movement are considered command faults, thus they were categorised as either personnel caused or a ce

b. Estimates were performed on failures (primary and secondary) and on faults (command faults and failures). In those cases where no cour

c. Inc ludes only personnel command fault s.

d. Includes both personnel and hardware command f aults.

Populations in parentheses for Westinghouse nuclear steam supply system exclude part length control rods, which were not used for estite.

f. Covers time period January 1,1972 through April 30, 1978.

| g. Covers time period January 1,1976 through April t' 1>78.
I

h. Estimates for plants with standard and non-standard technical specifications were only performed for the period af ter the implementatic

4

4
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ed)

Aggregate of All CRDM Aggregate of All CRDM
Aggregate of AllFaults for Flants with Faults for Flants withFaults involving ,

Rod Mot ion when Standard Technical Non-Standard Technical
, ,

No Motion is Desired Specifications Specifications in These Estimates _
7ailures Faults Failures Faults Failures Faults Failures Faul.a

- 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78]
0 0 0 0 0 0 1 0 2 0
0 0 0 0 0 1 0 0 1 1

0 0 0 0 0 0 0 0 0 0
0 0 0 0 5 5 26 5 27 5

0 0 1 1 0 1 0 0 1 1

3 2 3 2 2 2 3 2 3 2

1 1 1 1 1 1 1 1 1 1

0 0 3 0 0 0 4 0 7 0
4 0 4 0 1 1 7 1 7 1

17 10 19 11 56 57 159 165 57'

.0 0 0 0 0 0 18 0 18 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 0 2 1 0 1 1 0 2 1

0 0 1 1 0 1 1 0 2 1 e

0 0 0 0 3 4 29 3 30 4
0 0 0 0 0 0 0 0 0 0
0 0 0 0 2 2 2 2 2 2

0 0 0 0 2 5 2 2 5 5

1 1 2 1 2 2 3 2 4 2

0 0 3 1 0 1 1 0 4 1

0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 1 0
V
7 14 40 19 2 3 72 81 258 74 282 84

mation of personnel and hardware caused faults.

i f aults occurred for a failure mode, no estimate was performed.

D involving scrama in Westinghouse plants.

.

O t he etsadard technical specifications, January 1,1976.

!

|
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TABl.

.

I
I Failure to Insert to Failure to Inse

j at least 961 During Scram During Normal Shu'

"
r Dem a nd s Fa ilisre e Faults Dem and s Failures

D h amNuclear Steam
* ISupply System Plant Population 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78

westinghouse BV1 53 ( 48) 9106 9106 82 82 0 0 0 0 19 19 0 0

DC L 53 (53) 22795 16401 33 20 0 0 0 0 27 20 0 0

DC 2 53 (53) 770 770 7 7 0 0 0 0 3 3 0 0

HN 1 45 (45) 45574 18030 23 12 0 0 0 0 24 7 0 0

IP2 61 (53) 21387 10995 128 35 0 0 0 0 29 10 0 0

IP3 61 (53) 11694 11694 19 19 0 0 0 0 6 6 0 0

JF1 53 (48) 3079 3079 13 13 0 0 0 0 2 2 0 0

KEl 33 (29) 28727 16994 66 17 0 0 0 0 26 6 0 0

NA1 53 (48) 410 410 6 6 0 0 0 0 0 0 0 0

PRI 37 (37) 28913 16859 45 13 0 0 0 0 21 9 0 0

PR2 37 (37) 25020 17531 36 13 0 0 0 0 8 4 0 0

PTl 37 (37) 44728 18041 17 5 0 0 0 0 35 12 0 0

PT2 37 (37) 45215 17964 25 6 0 0 0 0 37 17 0 0

RG1 33 (29) 40932 14639 20 3 0 0 0 0 41 19 0 0

R02 41 (41) 43928 16245 80 22 1 1 1 1 46 13 0 0

SA L 53 (53) 4368 4368 17 17 0 0 0 0 8 8 0 0

Sol 45 (45) 41777 14325 24 13 0 0 0 0 25 12 0 0

SUI 53 (48) 31984 15487 84 19 0 0 0 0 30 11 0 0

SU2 53 (48) 28790 13160 62 15 0 0 0 0 21 11 0 0

TRI 61 (53) 12539 12539 28 28 0 0 0 0 10 10 0 0

TU3 53 (45) 36992 15712 81 19 2 0 2 0 52 17 0 0

TU4 53 (45) 29791 14145 74 28 0 0 0 0 44 16 0 0

ZIl 53 (53) 26612 15178 51 19 0 0 0 0 20 5 0 0

Z12 53 (53) 21735 13657 89 29 0 0 0 0 23 8 0 0

Totals 1164 (1091) 606876 307329 1110 660 3 1 3 1 557 245 0 0

Y

\

!.



5 1. (continued)
!

P

t Rod Fails to Move Uncoupled Rod / Overtravel Improper
#

down During Power Changes / Testing Dropped Bod (PWR) Condition (BVR) Rod Movement 8

Foutta Dem and s Failures Faults Failurce Faults Failures Faults Faults" Faults

72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78

13 13 0 0 0 0 0 0 0 0 0 0 0

31 22 0 0 0 0 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0 0 0 0 0

63 24 0 0 0 0 0 0 0 0 0 0 0

29 14 0 0 0 0 1 1 1 1 0 0 0

16 16 1 1 1 1 0 0 0 0 0 0 0

4 4 0 0 0 0 0 0 0 0 0 0 0

39 24 0 0 0 0 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0 0 0 0 0

40 23 0 0 0 0 0 0 0 0 0 0 0

34 24 0 0 0 0 0 0 0 0 0 0 0

61 25 0 0 0 0 0 0 0 0 1 0 1

62 25 0 0 0 0 0 0 0 0 0 0 0

56 19 0 0 3 2 0 0 9 7 0 0 0

60 21 0 0 0 0 0 0 3 0 2 0 2

6 6 0 0 0 0 0 0 0 0 0 0 0

57 20 0 0 0 0 0 0 0 0 0 0 0

44 21 0 0 0 0 0 0 1 1 0 0 0

40 17 0 0 0 0 0 0 0 0 0 0 0

17 17 0 0 13 13 0 0 0 0 0 0 0

51 21 0 0 0 0 0 0 0 0 0 0 0

41 19 0 0 0 0 0 0 0 0 1 0 1

37 21 0 0 0 0 0 0 0 0 0 0 0

30 19 0 0 0 0 0 0 0 0 0 0 0

833 487 1 1 17 16 1 1 14 9 4 0 4

I

.
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TABLE 1. (cont

Failure to insert Fully Failure to Move Properly
During Scres on Non-Scram Demande

CriticalControl Rod H ura Demand s Failures Faults Demands Failures Faulte
Drive MechanismNuclear Steam

Sepply System Plant Population' 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-,8

We s tin ghou se avl 53 (48) 9106 9106 82 82 0 0 0 0 32 32 0 0 0 t

DCI 53 (53) 22795 16401 33 20 0 0 0 0 58 42 0 0 0 t

DC2 53 (53) 770 770 7 7 0 0 0 0 4 4 0 0 0 (

RN 1 45 (45) 45574 18030 23 12 0 0 0 0 87 31 0 0 0 t

IF2 61 (53) 21387 10995 128 35 0 0 0 0 58 24 0 0 0 (

IP3 61 (53) 11694 11694 19 19 0 0 0 0 22 22 1 1 1

JF1 53 (48) 3079 3079 13 13 0 0 0 0 6 6 0 0 0 (

KE1 33 (29) 28727 16994 66 17 0 0 0 0 65 30 0 0 0 (

NA1 53 (48) 410 410 6 6 0 0 0 0 1 1 0 0 0 t

PRI 37 (37) 28913 16859 45 13 0 0 0 0 61 32 0 0 0 (

FR2 37 (37) 25020 17531 36 13 0 0 0 0 42 28 0 0 0 C

PT! 37 (37) 44738 18041 17 5 0 0 0 0 96 37 0 0 0 (

PT2 37 (37) 45215 17964 25 6 0 0 0 0 99 42 0 0 0 C

RG1 33 (29) 40932 14639 20 3 0 0 0 0 97 38 0 0 3 2

R02 41 (41) 43928 16245 80 22 1 1 1 1 106 34 0 0 0 (

541 53 (53) 4368 4368 17 17 0 0 0 0 14 14 0 0 0 C

501 45 (45) 41777 14325 24 13 0 0 0 0 82 32 0 0 0 C

SUI 53 (48) 31984 15487 84 19 0 0 0 0 74 32 0 0 0 *

SU2 53 (48) 28790 13160 62 15 0 0 0 0 61 28 0 0 0 C

TRI 61 (53) 12539 12539 28 28 0 0 0 0 27 27 0 0 13 13

TU3 53 (45) 36992 15712 81 19 2 0 2 0 103 38 0 0 0 C

TU4 53 (45) 29791 14145 74 28 0 0 0 0 85 35 0 0 0 0

211 53 (53) 26612 15178 51 19 0 0 0 0 57 26 0 0 0 0

Z12 53 (53) 21735 13657 89 29 0 0 0 0 53 27 0 0 0 0
-

Totals 1164 (1091) 606876 307329 1110 460 3 1 3 1 1390 A62 1 1 17 16

s. All f aults novolving Improper Rod Movement are considered command faults, thus they were categorized as either personnel caused or a

b. Estimates were performed on failures (primary and secondary) and on faults (command faults and failures). In those cases where no e

c. Includes only personnel command faults.

d. Includes both personnel and hardware command f aults.

Populations in parentheses for Westinghouse nuclear steam supply system exclude part length control rods, which were not used for ese.

f. Covers time period January 1,1972 through April 30, 1978.

3 Covers time period January 1,1976 through April 30, 1978.

h. Estimates for plants with stand d and non-standard technical specifications were only performed for the period af ter the implementa

, - -
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ad)

Aggregate of All CRDM Aggregate of All CRDM
g

Faults for Flants with Faults for Plants wathFaults Involving ,, gStandard Technical Non-Standard TechancalRoj Motion when Plants Considered
No Motton is Desired Specifications Specifications in These Estimates

Failures Faults Failures Faul:s Failures Faults Failures Faults

M 76-78 72-78 76-78 72-7e 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78 72-78 76-78
0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 1 1 1 I
I I 1 1 1 1 1 1 1 1

0 0 0 0 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0
0 0 9 7 0 9 0 0 13 9
0 0 5 0 3 3 4 3 9 3
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 1 1 0 1 1 0 2 1

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 16 0 0 16 16
0 0 0 0 0 0 2 0 2 0
0 0 1 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 I o

_

1 1 18 9 1 17 6 16 12 7 49 33

'instion of personnel and hardware caused fault s.

,o faults occurred for a failure mode, no estimate was performed.

rs involving scrans in Westinghouse plants.
.

pf the standard technical specifications, January 1, 1976.

1
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SUMMARY OF RESULTS

This section presents comments on major items of interest:
(a) summary statistics on data base sorts, (b) one-liners sorted into
areas of interest, (c) LER rates, and (d) scatter plots on LER rates.,

,

Due to the magnitude of the task, no attempt was made to present all
possible statistics or LER rates. Specific items of interest to a

reader may not be provided in this re po r t . In these cases, more exten-,

sive data base sorts can be made from the coded one-liners. Tables 2
through 12 and Appendixes D through AF should, however, contain suffi-
cient detail to satisfy the needs of many readers and illustrate the
use fulness of the data base as a tool for the analyst. l

Summary Statistics
|

l

Sunnary statistics, as presented here, are a numerical tabulation
of faults grouped by areas of potential interest (that is, year, vendor,
failure modes, failure mechanisms, etc.). Nine descriptive statistical
tatics are presented (see Tables 2 through 10). These tables are
described below. Each table shows figures for two time intervals (1972
through 1978 and 1976 through 1978). The conclusions drawn on these

tables are based on the time interval 1972 thrcugn 1978. The figures
for 1976 through 1978 are provided so the reader can compare the effects

|of the changes in reporting requirements which went into effect on
!

January 1, 1976. 1

|

|

NS_SS_

Table 2 lists the number of faults for each NSSS. General Electric |
'ldesigned plants (BWRs) accounted for 56% of the individual component

faults. The Dresden 2 plant accounted for over 50% of the component
faults in these plants. The major contributors to Dresden's failures
occurred on November 2, 1974 and on July 9, 1977. In 1974 Dresden had
96 control rods which did not fully insert on scram (93 of the 96 rods
inserted to position 02, while three of the 96 rods stopped before
reaching posi- tion 02). In 1977 Dresden again, in one incident, had

29
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TABLE 2. NUMBER OF FAULTS LISTED BY NSSS

Failures Consmand Faults Total Faults

| 1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978

Number Number Percent Number Percent Number Percent Number Percent Number Percent Namber Percent
of of of of of of of of of of of of of*

Plants Failures Failures Failures Failures Faults Faults Faults Faults Faults Faults Faults Faults

General 23 258 80 74 71 24 13 10 7 282 56 84 34
Electric

e

Babcock & 10 15 5 6 6 106 58 90 64 121 24 96 39
Wilcom

Westinghou se 25 14 4 7 7 37 20 26 19 51 10 33 14

Combus tion 7 34 11 17 16 16 9 14 10 50 10 31 13
Engineering

65 321 104 183 140 504 244
I

$ a. Number of licensed plants sununarized in this report as of April 30, 1978.

. .. ,
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46 control rods which failed to fully insert on scram (all 46 rods

stopped at position 02). In both of the above cases, it appeared that
the problem was associated with the stop piston seals. These two inci-
dents are part of the common mode problem discussed previously. Another

' point of interest in this table is the 106 component command faults.

experienced by Babcock & Wilcox designed plants. The majority of these
command faults (64%) were attributed to the controlling rod group drop- ;

1ping during power operations. These faults resulted from problems.

| associated with the group control circuitry.

Failure Mode

Table 3 lists the number of faults and technical specification
violations ( non-fa ilu re s ) for each failure mode considered in this
report. Failure Mode "C" accounts for 53% of all CRDM failures. Wi th-
in Mode "C", Dresden 2 accounts for 83% of the failures." The high

,

number o f command f aults (49%) shown for failure Mode "G" is attributed

to the problems associated with Babcock & Wilcox plants controlling rod ]
groups". All of the failures attributed to PWR rods failing to insert
during normal shutdown were in the three plants with cruciform-shaped
control rods. These rod designs are typical of early PWR plants. They
were replaced by a rod cluster design in the later plants.

I

J The majority of the faults (94%) associated with control rods

failing to insert on scram were reported by BWR plants due to a generic
problem involving leakage past the stop piston seals. Four dif ferent
SWR plants have reported this problem: Dresden 2, Nine Mile Point 1,
Duane Arnold, and Monticello 1. The majority of the PWR failures to,

. insert during scrams (75%) were attributed to the three plants with
cruciform-shaped control rods,

a. See Sunanary of Results Section, NSSS, pages 29 and 30.

:
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TABLE 3. NUMBER OF FAULTS LISTED BY FAILURE MODE

Failures Command Faults Total Faults

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978 1972 to 1978~ 1976 to 1978 Technical Specification
Violations

Number Percent Number Percent Number Percent Number Percent Number Percent Number Fercent (non failures)
of of of of of of of of of of of of

Failures Failures Failures Failures Faults Faults Faults Faults Faults Faults Faults Faults 1972 to 1978 1976 to 1978

(B) Failure to insert 7 2 1 1 0 - 0 -- 7 1 1 0

during normal
shutdown

(C) Failure to botton 171 53 48 46 0 -- 0 -- 171 34 48 20

during scram

(D) Failure to insert 19 6 4 4 7 4 5 4 26 5 9 4

to at least %%
during scram

(E) Rod fails to move 12 4 7 7 47 26 46 33 59 12 53 22

during powery
PJ change / testing

(F) Rod fails to 7 2 0 -- 0 -- 0 -- 7 1 0 --

withdraw f rom
fully inserted
position

(G) Dropped rod (PWR) 19 6 13 13 90 49 76 54 109 22 89 36

(H) Uncoupled rod / 27 8 14 13 0 -- 0 -- 27 5 14 6

overtravel
condition (BWR)

(I) Improper rod 0 - 0 -- 29 16 10 7 29 6 10 4

movement

(J) External 7 2 5 5 3 3 0 -- 10 2 5 2

leak age / rupture

(K) Does not operate 37 12 4 4 7 4 3 2 44 9 7 3

properly (speci-
fic mode not
identifiable)

. .

__.___m_...__ _ _ _ _ _
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TABLE 3. (continued)
w
W

Failures Conunand Faults Total Faults

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978 Technical Specification
violations

Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent (non failures)
of of of of of of of of of of of of

Failures Failures Failurea Failures Faults Faults Faults Faults Faults Faults Faults Faults 1972 to 1978 1976 to 1978

(L) Maintenance / 15 5 8 8 0 -- 0 -- 15 3 8 3replacement
required

(T) Technical - -- - - - - -- - -- -- -- -- 6 3
spec ific ation

violation
(non-tailure)

321 104 183 140 504 244 6 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - _-- __



Rods f ailing to move during power changes or testing were all PWR
faults with the exception of one fault experienced by Big Rock Point 1,
a BWR plant. Again, the three plants with cruciform-shaped control
rods accounted for a significant percentage (15%) of the PWR plant

faults. All f aults associated with failure Mode "F" (rod fails to

withdraw from fully inserted position) occurred in BWR plants.

Of the faults attributed to the uncoupled or overtravel condition ,

in BWRs, 56% were caused by problems associated with inner filters at
Dresden 2 and Brunsvick 2. Dresden 2 reported that their problems were

caused by improper maintenance. The problem first appeared in 1973 and
it was thought to be corrected in 1977 by having an outside group come
in to oversee quality control of maintenance.

Failure Mechanism

Table 4 lists the number of faults categorized for each failure

mechanism considered in this report. The high number of faults shown
for mechanisms "13" and "21" (38% and 26%) (scal failures and control
circuit failures, respectively) are due to a large number of failures

in a few plants".

The next largest number of faults (15%) had to be classified as
" unknown." The number of faults in this category indicates a prob'lem
in reporting methods. An exa.ople of this is the faults associated with

BWR uncoupled or overtravelled rods. When a fault occurs, these rods

are fully inserted and disarmed until plant conditions allow investi-

gating the cause of the fault. Most of the LERs which report this type
of fault state that the cause is unknown or under investigation and .

that a followup report will be submitted which will state the cause of
the fault. Usually there was no followup LER found for these faults.

Another cause for the large number of unknown mechanisms is that many .

times a fault will occur which cannot be duplicated or any cause found

a. See Summary of Results Section, NSSS, pages 29 and 30.
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TABLE 4. NUMBER OF FAULTS LISTED BY FAILURE MECHANISM

Failures Command Faults Total Faults

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978

Number Percent Number Percent Number Percent Number Percent Namber Percent Number Percent
of of of of of of of of of of of of

C Description Failures Failures Failures Failures Faults Faults Faults Faults Faults Faults Faults Faultsp
00 Unknown 63 20 25 24 11 6 0 -- 74 15 25 10

01 Personnel (operations) 0 - 0 -- 16 9 9 6 16 3 9 4

02 Personnel (a.intenance) 5 2 1 1 3 2 1 1 8 2 2 1

03 Personnel (testing) 0 - 0 - 5 3 3 2 5 1 3 1

04 Design Error 1 0 1 1 0 -- 0 -- 1 0 1 0

05 Fabrication / Construction /Q.C. 3 1 0 - 2 1 0 - 5 1 0 --

06 Procedural Discripancies 0 - 0 -- 7 4 1 1 7 1 1 0

07 Normal Wear 0 -- 0 -- -- -- -- -- 0 -- 0 --

08 Excessive Wear 1 0 0 -- -- -- -- -- 1 0 0 --

09 Corrosion 0 - 0 - -- - -- -- 0 -- 0 --

ba
vi 10 Foreign Material contamination 6 2 1 1 -- -- -- - 6 1 1 0

11 Excessive Vibration 0 -- 0 -- -- -- -- -- 0 -- 0 --

12 CRDM Motor Failure 5 2 4 4 -- -- -- -- 5 1 4 2

13 Seal Failure 191 60 49 47 -- -- -- -- 191 38 49 20

i4 Failed / Misaligned Internals 2 1 0 -- -- -- -- - 2 0 0 --

15 Clutch Failure 6 2 0 -- -- -- -- -- 6 1 0 --

16 Brake Failure 9 3 4 4 -- -- -- -- 9 2 4 2

17 Bearing Failure 3 1 3 3 -- -- -- -- 3 1 3 1

18 Filter / Stainer; Plugged Problem 14 4 12 12 -- -- -- -- 14 3 12 5

19 Binding / Seizure 1 0 1 1 -- -- - - 1 0 1 0

20 Failure / Fault of Component Supply System 0 - 0 -- 7 4 1 1 7 1 1 0
21 Control Circuit Failure / Problem 0 -- 0 -- 132 72 125 89 132 26 125 51

22 Fastener Failure / Problem 3 1 0 - - -- -- - 3 1 0 --

23 Weld Failure 4 1 3 3 -- -- -- -- 4 1 3 1

24 Lubrication Problem 4 1 0 - -- -- - -- 4 1 0 --

321 104 183 140 504 244

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ - - _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ -
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for it. An example of this is a dropped rod which is relatched and

operates properly f rom that point on.

The brake failure and clutch failure mechanisms are all attributed

to the Palisades plant with the exception of one clutch failure reported

by the Fort Calhoun plant.

Type of Failure ,

In evaluating the LERs it became evident that certain LERs could

be categorized into specific types of failure such as recurring, common
cause, command faults, recurring common cause, or recurring command

faults. Table 5 lists the number of times each type of failure occurs.

The number of faults recorded on these one-liners is not presented

here, bec can be obtained in Appendixes N through R. As an example, in

November 1973, at Nine Mile Point 1, 11 CRDMs did not fully insert on
s c rar.. Six days later, another LER from Nine Mile Point I reported the

same fault for 15 CRDMs. Both of these LERs were coded as recurring

common cause and are counted as two of the total number of recurring

TABLE 5. NUMBER OF ONE-LINERS CODED AS TO TYPE OF FAILURE

One-Liners

1972 to 1978 1976 to 1978

Number Percent Number Percent

R Recurring Failures 49 25 26 27

S Command Faults 44 22 19 19

.

T Recurring Command Faults 29 15 24 24

C Common Cause 12 6 6 6

B Recurring Common Cause 30 15 12 12
*

One-liners with no 35 18 11 11

specific Type of Failure
199 98

36
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.

common cause occurences listed in Table 5. Each one-liner represents,

an occurrence.
,

The largeet number of one-liners is in the recurring category. It

is interesting to note that approximately 50% of the one-liners coded
as recurring are due to unknown causes. The common cause and recurring
common cause one-liners are dominated by BWR plant problems (88%). The

problems associated with rod drive inner filters and stop piston seals,
.

discussed in previous sections, account for the majority (62%) of the
one-liners in these categories. Approximately 45% of the one-liners
coded as either command f aults or recurring command faults are attri-

buted to personnel (that is, personnel operations, maintenance, testing,i

; procedural, design, fabricatien, construction, or quality control
errors).

1,

Improper Rod Movements

Table 6 gives a breakdown of the number of improper rod movement
occurrences by failure mechanism. All of these occurrences are con-

)
| sidered to be command faults. Eighty-six percent of the occurrences

were attributed to personnel errors, while only 14% were attributed to
hardware problems. The two occurrences attributed to an unknown cause
appeared to be hardware problems, and were included in the 14%.

Time and Demand Related Occurrences

An attempt was made to classify the CRDM one-liners as to whether
they were time or demand related. Table 7 reflects this classification.
Only 56% of the one-liners could be classified: 10% as a function of
time, 43% as a function of demand, and 3% as not applicable. Insu f fi-
cient information was provided in the balance of the LERs to classify

-

the one-liners.

Activity Resulting in Discovery

Table 8 lists the number of one-liners classified as to the activ-
ity resulting in the discovery of the fault. It should be noted that

37
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TABI.E 6. NUMBER OF IMPROPER ROD MOVEMENT FAULTS
LISTED BY FAILURE MECilANISM

Number of Violations

1972 to 1978 1976 to 1978
Cause of Improper

-.
Rod Movement Number Percent Number Percent

_ _

Operational Error 12 41 6 60

Procedura l Discrepancy 7 24 1 10

Testing Error 5 17 3 30

Maintenance Error 1 3 0 0

Component Supply System Problem 1 3 0 0

Control Circuit Problem 1 3 0 0

Unknownd 2 7 0 0

29 10

a. These "uaknown" failures appear to be Component Supply System
problems.
--

the activity resulting in the discovery of the fault is in no way rela-
ted to when the CRDM fault occurred. It only describes the activity in

progress which resulted in the fault being detected. The largest per-
cantage (42%) of the faults were discovered during normal operation /
surveillance.

Year
-_

Table 9 lists the number of faults for each year covered in this
report. Since new plants came on-line cach ye r, the data were normal-
ized using CRDM-Il0URS. These CRDM-Il0URS were obtained by multiplying

the sum of each plant's critical hours times the total CRDM population
for each year. Thesa , critical hours and CRDM populations were obtained
using References 3 through 9.

|

38 |
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TABLE 7. NUMBER OF ONE-LINERS LISTED BY
" CLASSIFICATION OF FAILURE"a

|

i Number of One-Liners

1972 to 1978 1976 to 1978

1 Classification Number Percent Number Percent
_

Not Applicableb 6 3 3 3

Time 20 10 7 7

Demand 86 43 48 49

Unknowna 87 44 40 41

199 98
-

n. Due to the limited LER narrative describing most faults, many of
the numbers in the " Time" and " Demand" classifications were subjectively
determined. This, coupled with the large number in the " Unknown" cate-
gory, makes the usefulness of these numbers questionable.

b. Non-f a ilure s (technical specification violations) comprise the "Not
Applicable" group. I

,

l

_

i

If the total f aults per CRDM-HOUR is used as a guide, there is no
apparent gross time behaviors except perhaps for the years 1974 and
1976. In 1974, Dresden 2 reported one occurrence in which 96 CRDMs

failed to fully insert during a scram. Excluding this one occurrence

f rom the 1974 data would have resulted in the total faults per CRDM-HOUR
calculation being of the same order-of-magnitude as the other years.
Due to the large number of component faults involved in some of che
individual occurrences, care must be taken when the total number of
faults are used in a trend analysis. During 1976, there were fewer

faults reported in proportion to the CRDM-HOURS. During 1976, a change
in reporting techniques and criteria was incorporated (see Appendix A).,

This might have influenced the number of faults which were reported
during 1976.
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i TABLE 8. ACTIVITY RESULTING IN DISCOVERY
REPORTED IN EACH OF THE ONE-LINERS

1

1972 to 1978 1976 to 1978
!
i

| Number Percent Number Percent
,

N Normal Operation / Surveillance 84 42 51 52

| T Testing 40 20 20 20

D Demand on CRPM 33 17 15 15,

M Maintenance 15 8 7 7j

R Records Review 2 1 1 1

; U Unknown (not stated in LER) 25 13 4 4
:

i 199 98

.

Manufacturer

Table 10 lists the number of one-liners attributed to manufac-

] turers. These numbers should not immediately be related to the quality
of a manufacturer's product but may, in fact, relate more to the quan-,

tity of the manufacturer's product in the operating plants. Table 10-

is not attempting to link faults with manufacturers, but provides the
reader with a starting point if an analysis of faults versus manufac-
turers is desired. Since the one-liners (Appendix G) do not contain
the manuf acturer, the starting point for further analysis would be the

j data in Appendix D. Appendix D contains the control number and the
'

manufacturer's code for each one-liner. Cross-referencing the control
i numbers of interest in Appendix D with Appendix G will link the infor-
j mation contained in the one-liners to the manufacturer.

! -

|
:

F
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TABLE 9. NUMBER OF FAULTS LISTED BY YEAR

Critical Total CRDM Command Total Faults
- Year flours Population Failures Faults Per CRDM-HOUR

1972 122192 2096 16 4 7.8E-08
,

1

1973 164085 2942 36 7 8.9E-08 |

1974 ?19517 4102 126 7 1.5E-07

1975 318188 4426 39 25 4.5E-08

1976 330392 5068 17 36 3.2E-08

1977 392311 5242 77 81 7.7E-08

1978a 134220 5549 10 23 4.4E-08

321 183

a. Year 1978 only covers failures through April 30, 1978.

|

|

.
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TABLE 10. MANUFACTURER REPORTED IN EACH OF THE ONE-LINERS

One-Liners Containing One-Liners Containing
Failures Command Faults

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978Manufacturera Manufacturer
Code

_
Name Number Percent Number Percent Number Percent Number Percent

B015 Babcock & 1 1 1 2 2 3 1 2
Wilcox
Company

C490 Combustion 14 12 9 17 7 10 7 16
Engineering,
Corp.

$ C720 Crouse-Hinds 0 -- 0 -- 2 3 2 5

D150 Diamond Power 6 5 4 8 6 8 6 14
Specialty
Corp.

G080 General 27 23 25 48 8 11 8 19
Electric
Co.

P314 Power-Mate 2 2 2 4 6 8 6 14

.
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TABLE 10. (continued)

One-Liners Containing One-Liners Containing
Failures Command Faults

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978
Hanufacturera Manufacturer

_
Code Name Number Percent Number Percent Number Percent Number Percent

W12 We s tinghouse 6 5 5 10 11 15 6 14
Electric
Corp.,

u

ZZZZ Not given in 64 53 6 12 31 42 6 14
LER

120 52 73 43 14

a. Manufacturer's codes are taken from Reference 2.
.

!

,
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One-Liners Sorted into Areas of Interest

Selected sorts of the CRDM data file are presented in Appendixes 11
through S. These appendixes are presented in three major sections:
(a) personnel-related faults, (b) all the " types of failures," and
(c) " time" and " demand" related faults. A sort of all technical speci-
fication violations is also presented in Appendix T. Appendix G pro-
vides a complete listing of the CRDM data file. These sorts provide -

more than just the numerical tabulations presented in the summary sta-
tistics tables. They provide the majority of the information available
on the data file concerning a specific category of faults.

_ - - -Personne l-Re lated

To obtain sorts of personnel-related faults, failure mechanism
codes 01 through 06 were sorted individually. These six sets of one-

liners could be very useful as a basis for .in analysis of personnel
performance in commercial nuclear plants. Some subsets of each set

could show how personnel perform compared by vendors, plants, or years.
Such subsets can be produced by sorting on the fail .e mechanism as

well as a specific vendor or, if the sets are not too large, the
subsets may be easily identified from the set.

Type of Failure

The fi ve " type of failure" codes (B, C, R, S, T) were sorted indi-
vidually. This grouped all the one-liners which were typed as " recur-
ring common cause failures" (B) as well as the four other types of
f a ilu re . Subsets of sorts could assist an analyst in identifying pos-
sible problem areas with a particular component. Problems such as "why
does this component seem to have recurring problems" or "why did both
of these components fail at the same time" can be identified and a more -

detailed search for answers begun. Generic trends may emerge from
these sorts. In the course of many days of coding and dif ferent indi-

viduals performing the coding, generic problems may not become evident
until a sort is done on the complete component data file.

44
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Failure Classification,

The two classifications of interest, " time related" faults and

" demand related" faults are presented in Appendix S. Ideally, all

faults should be placed under one o f these categories. Due to lack of

more specific information in many of the LERs, however, 44% of the

one-liners are categorized as " unknown." The remaining one-liners are

classified as "not applicable" as they are not faults but technical.

specification violations. Any one-liner which has a "D" in the column
headed " CLASS" in Appendix S is a " demand related" fault, while the
remaining one-liners which have a "T" in the " CLASS" column are " time
related" faults.

These few examples should point out some of the potentials of the

one-liners in the component data file. All the example sorts were done

by sorting on only one code per sort. To extract more specific fail-

ures, two or more codes could be sorted on. It would be possible, for

instance, to find all CRDMs failing to scram in Combustion Engineering

| plants during 1974 which were caised by defective clutch assemblies.
As an analytical tool, the component data file should prove use ful for
fut u re investigations.

__ER RatesL

LER rates were estimated for selected failure modes ard groups of
f a ilure modes. Based upon the function tne CRDM is required to perform
in a selected failure mode, either a demand or a standby LER rate is
estimated. Standby estimates were performed as it was assumed, for
th is report, that the CRDM was in a standby condition while awaiting

either a demand to control or a demand to scram the reactor. The actual
time required for demands was considered insignificant in relation to

the non-demand period. There fore , critical hours were used for standby,

hours in all standby estimates. The results of a demand estimate

includes a standby LER rate in addition to the demand LER rate. In

general, four estimates could be performed on each selec ted failure

mode or group of modes. The estimates were subdivided by year,

45
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January 1, 1972 through April 30, 1976 or January 1, 1976 through

April 30, 1978. The latter time period corresponding to a change in
LER reporting requirements. In both of these time periods, the esti-

mates could be further subdivided into estimates performed on failures

alone or on both failures and command faults. Table 11 presents a list

of all the CRDM estimates performed and provides the appendix which
conta ins the complete set of data, both input and results, for each of

the selected failure modes or groups of modes estimated. ,

Each appendix contains a sort of all the one-liners used to extract

the number o f f aults for the selected failure mode or modes and the
results of the actual LER rate estimates performed. One needs only to

select f rom the one-line sort the proper time period and whether a

fault is a failure or a command fault to extract the failure data that

are used in each estimate. The results of each estimate are in the

; form of computer output divided into the four NSSS vendors and a summary

sheet. Each page of vendor information provides additional data used

in the estimate; namely, the plant name, the critical hours, the CRDM

population (and demands if a demand estimate is performed, as well as
the rates estimated for each plant of the vendor type). These data

used for each LER rate estimate are also summarized in Table 1. The

summary sheet for each estimate provides LER rate estimations for each
of the four vendors as well as for BWR and PWR classifications and an

overall LER rate estimation for the aggregate of all CRDM faults for

all plants used in the estimate. It should be remembered that all

plants which were placed in the data file were not used in the LER rate

estimates. Indian Point 1, Palisades, and Yankee Rowe faults were

excluded from all estimates since the control rods of these plants are

of an earlier cruciform-shaped design which tend to experience a greater

number of failures.

All LER rate estimations are either mean values or, in the case
.

where no f aults are reported by a plant or vendor, the number provided
is the upper 95% confidence bound and is flagged with an asterisk (*).
The mean values which appear on the summary sheet are accompanied by

error factors. The upper error factor, if multiplied by the mean,
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TABLE 11. LISTING OF LER RATE ESTIMATES PERFORMED ON SELECTED FAILURE MODES

LER Rate Estimates Performed

1972 to 1978 1976 to 1978 1972 to 1978 1976 to 1978Mode or ma e
Appendix Title of Appendix Modes Performed Failures Faults Failures Faults

U Failure to insert to D DEMAND X X X Xat least 96% during
scram

V Failure to insert B DEMAND X -- X --

during normal
shutdown

W Rod fails to move E DEMAND X X X X
,
" during power

changes / testing

X Dropped Rod (PWR) G STANDBY X X X X

Y Uncoupled rod / H STANDBY X X ----

overtravel condition
(BWR)

Z Improper rod I STANDBY -- XC -- XC
movement

AA Failure to insert C,D DEMAND X X X X
fully during scram

AB Failure to move B,E DEMAND X X X X
properly on non-
scram demands

|

L
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TABLE 11. (con _inued)

LER Rate Estimates Performed

YP* liez to 1978 1976 to 1978 1972 to 1978 1976 to 1978Mode or Estimate
Append ix Title of Appendix Modes Pe r_f .,rmed Failures Faults Failures Faults

a b b

AC Faults involving rod C,H,I STANDBY X X X Xmotion when no
motion is desired

AD Aggregate of all G.C.D, STANDBY -- -- X XCRDM f aults far E,F,G,
plants with stan- H,I,J,
dard tech. specs. K,L

AE Aggregate of all B,C,D, STANDBY -- -- X X
CRDM faults for E,F,G,
plants with H,1,J,

e non-standard K,L*
tech. specs.

AF Aggregate of all B,C,D, STANDBY X X X XCRDM faults for all E,F,G,
plants considered H,I,J,
in these estimates K,L

a. Standby LER rates in units of failures per hour are based on critical hours and are included in the !

demand estimates also.

b. Faults include both failures and command faults,

Improper rod movements were all command faults but were subdivided into personnel errors or hardwarec.

faults. Estimates were performed on personnel alone and personnel plus hardware for 1972 to 1978. Only
personnel faults were encountered in the 1976 to 1978 data.
.
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i

j provides the upper 95% confidence bound. The lower error factor,
divided into the mean, provides the lower 5% confidence bound.

Table 12 provides a suanary of the CRDM LER rate estimations pre-
10

sented in Appendixes U through AF. The WASH-1400 failure rate for

C RDMs is provided in the notes for Table 12, for comparison purposes.
Since the failure definitions are not necessarily the same, care must

be taken in drawing any conclusions from these comparisons.'

4

I

.
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TABLE 12. SUMMARY OF C

Mode D Mode B Mode E Moda H Mode C & D
Failure to Insert Failure to Rod Fails to Mode G Uncoupled / Mode I Failure

to Insert Fullleast9g% Insert During Normal Move During Power Dropped Rod Overtra.'eljed Improper Rod During Scram *y
to at
During Scram Normal Shutdown # Changes / Testing # (PWR) Rod (BW) Movement

e e e,-
x ,d 3

e e e e e
s ,e

3 ,d ,e ,d ,a ,s
__

a sd a a s
j

8Babcock & 5.6E-4 4.6E-7 3.8E -4 4.6E-7 1.lE-4 1.5E-7 6.lE-7 -- 3.1E-7 5.6E-4 4.6E-7
# '

(5.6E-4) (4.6E-7) ( 3.4E-3 ) (4.6E-6) (9.7E-6) (5.6E-4) (4.6E-7

Combustion 3.4E-4 4.7E-7 6.9E-4 4.7E-7 3.3E-4 4.7E-7 1.2E-6 -- 4.7E-7 '8 3.4E-4 4.7E-7
"8 "### "8 (3.4E-4) (4.7E-7) (2.2E-4) (3.lE-7) (2.7E-6) (3.4E-4) (4.7E-7

'8Westinghouse 4.6E-5 7.4E-8 2.6E-4 2.lE-7 5.lE-5 7.0E-8 7.0E-8 -- 2.1E-7 4.6E-5 7.4E-8

(4.6E-5) (7.4E-8) (8.2E-4) (1.lE-6) (6.3E-7 (4.6E-5) (7.4E-i

EPWR 2.8E-5 3.8E-8 1.3E-4 1.1E-7 5.3E-5 7.3E-8 4.8E-7 -- 7.3E-8 2.8E-5 3.8E-G

(2.8E-5) ( 3.8E-8 ) (1.3E-3) (1.8E-6) (3.3E-6) (2.8E-5) (3.8E-8

8Ceneral 4.9E-5 6.2E-8 3.4E-5 2.1E-8 3.5E-6 2.lE-8 -- 2.9E-7 1.0E-7 8.4E-4 1.lE-6
Electric
(BWR) (1.3E-4) (1.7E-7) (3.5E-6) (2.lE-8) -- (9.2E-4) (1.2E-6

8Overall 4.1E-5 5.4f-8 1.9E-3 1.3E-8 9.2E-6 4.0E-8 4.8E-7 2.9E-7 9.3E-8 5.4E-4 7.0E-7
(9.3E-5) (1.2E-7) (1.5E-4) (6.5E-7) (3.3E-6) (5.9E-4) (7.6E-7

SUMMARY OF CRDM LER RATES
(1972 through 1978)

Mode D Mode B Mode E Mode H Mode C & D
Failure to Insert Failure to Rod Fails to Mode G Uncoupled / Mode I Failure
to at least 96% Insert During Normal Move During Power Dropped Rod Jvertravelled Improper Rod to Insert Fully
During Scram # Normal Shutdown # Changes / Testing # (PWR)# tod (BWR)# Movement During Scram#

* *x* A' A* A' A* A' A* s* A* ,d )
d a d s

_
d a s 's s s

8Eabcock & 2.8E-4 3.0E-7 1.2E-4 3.0E-7 7.2E-5 9.9E-8 5.0E-7 -- 8.0E-7 2.8E-4 3.0E-7
#" (2.8E-4) ( 3.0E-7 ) (2.2E-3) (3.0E-6) (7.3E-6) 8.0E-7 (2.8E-4) (3.0E-7

8Combustion 2.45-4 3.lE-7 3.9E-4 3.lE-7 2.3E-4 3.!E-7 9.4E-7 -- 1.0E-7 2.4E-4 3.1E-7
"8"" "8 (2.4E-4) ( 3. lE-7 ) (1.5E-4) (2.lE-7) (1.9E-6) 1.0E-7 (2.4E-4) (3.lE-7

s

8
1 Westinghouse 5.9E-5 1.2E-7 1.2E-4 1.1E-7 2.6E-5 3.6E-8 3.6E-8 -- 1.4E-7 5.9E-5 1.2E-7

/ (5.9E-5) (1.2E-7) (4.5E-4) (6.2E-7) (5.lE-7) 1.4E-7 (5.9E-5) (1.2E-7
s

8PWR 4.0E-5 6.6E-8 6.4E-5 6.3E-8 3.lE-5 4.2E-8 3.2E-7 -- 2.8E-7 4.0E-5 6.6E-8

(4.0E-5) (6.6E-8) (7.6E-4) (1.0E-6) (2.2E-6) 2.8E-7 (4.0E-5) (6.6E-1
|
|

|
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RDM LER RATES

Mooe G, H, 1 All Modes All Modes All Modes
Mode B & E Faults Aggregate of Aggregate of Aggregate of
Failure Involving Rod All CRDM Faults for All CRDM Faults for All CRDM Faults for

to Move Properly Motion when No Plants with Standard Plants with Non-standard All Plants Considered
# # 'on Non-Sc ram Demand e# Motion is Desired Technical Specifications #' Technical Specifications # in These Estimates ;

he e e e e e j
,

d a s e s e

6.0E-5 1.5E-7 6.lE-7 3.9E-6 5.2E-7 9.2E-7
f (1.8E-3) (4.6E-6) (l.CE-5) (6.9E-5) (7.5E-6) (1.5E-5)

2.2E-4 4.7E-7 1.2E-6 2.0E-6 1.3E-6 1.2E-6

(1.5E-4) (3.lE-7) (2.7E-6) (4.7E-6) (1.3E-6) (3.0E-6)

3.2E-5 7.0E-8 7.0E-8 3.9E-7 5.lE-7 4.9E-7

(5.lE-4) (1.lE-6) (6.3E-7) (6.6E-6) 1.4E-6 (2.3E-6)

3. 3E-5 1.3F-8 4.8E-7 1.6E-6 4.5E-7 7.7E-7

(7.8E-4) (1.bE-6) (3.3E-6) (1.2E-5) 3.0E-6 (5.4E-6)

6.3E-6 4.2E-8 2.9E-7 7.0E-7 1.ft-6 1.5E-6

(6.3E-6) (4.2E-8) (3.95-7) (1.!E-6) 1.8E-6 (1.7E-6)

1.lE-5 5.3E-8 3.6E-7 1.4E-6 1.2E-6 1.3E-6
(1.3E-4) (6.6E-71 (1.5E-6) (9.0E-6) 2.lE-6 (3.!E-6)

-

Mode C, H, I All Modes
Mode B & E Faults Aggregate of
Failure to Involving Rod All CRDM Faults for

to Move Properly Motion when No All Plants Considered
#on Nan-Scram Dem and s Motion is De s i red in These Estimates

# # # #
1 ) ) )

_
d a e a

3.7E-5 9.9E-8 5.0E-7 8.0E-7
f

(1.lE-3) (3.0E-6) (8.lE-6) (1.lE-5)

1.4E-4 3.lE-7 9.4E-7 9.4E-7
f

(9.6E-5) (2.lE-7) (2.0E-6) '2.2E-6)

,?
1.6E-5 3.6E-8 3.6E-8 4.3E-7 I

s

(2.7E-4) (6.2E-7 (6.5E-7) (1.8E-6)

1.8E-5 4.2E-8 1.2E-7 6.lE-7

(4.4E-4) (1.0E-6) (2.5E-6) (3.9E-6)
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TABLE 12.

SUMMARY 01
4 (1972 t
# (cc

Mode D Mode B Mode E Mode H
Failure to Insert Failure to Rod Fails to Mode G Uncouple
to at Least 96% Insert During Normal Move During Power Dropped Rod Overtrave
During Scram # Normal Shutdown Changes / Testing" (PWR) Rod (BW1

A* A A* A* A* A" A A
*

d s d s d a s s

General 5.4E-5 7.5E-8 2.3E-5 2.2E-8 1.8E-6 1.lE-8 -- 2. 9 E-
Electric

(BWR) (1.lE-4) (1.5E-7) (1.8E-6) (1.lE-8) --

Overall 4.9E-5 7.2E-8 1.5E-5 1.4E-8 4.9E-6 2.lE-8 3.2E-7 2.9E-

(8.4E-5) (1.2E-7) (8.lE-5) (3.6E-7) (2.2E-6)

a. WASH-1400 failure rate--Scram Rod, Failure to Insert A .0E-4.=
d

b. Confidence bounds associated with these Licensee Event Report (LER) rates can be found in Appendii

c. LER rates not in parentheses include only failures, except for all rates shown in Mode I, which a,

d. Any calculation which was made on all modes, excludes Mode T since these LERs were considered non-

e. A is a demand rate; A, is a standby hourly rate based on critical hours.d

f. Denotes upper 95% confidence bound.

g. Denotes LER rates based on personnel errors only.

h. Denotes LER rates based on personnel and hardware faults.

\
Q
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(continued)

L
ICRDM LER RATES

hrough 1978)
nainued) .

Mode G, H, I All Modes

Mode C & D Mode B & E Faults Aggregate of
'

d/ Mode I Failure Failure Involving Rod All CRDM Faults for
1}ed Improper Rod toInsertFulfy to Move Properly Motion when No All Plants Considered
) Movemen t During Scram on Non-Scram Demands Motion is Desired in These Estimates

A* A* A* A* A* A* A*
s d a d s s s

7 9.7E-8 1.4E-3 1.9E-6 4.7E-6 3.2E-8 2.9E-7 2.8E-68

1.4E-7 (1.4E-3) (2.0E-6) (4.7E-6) (3.2E-8) (4.3E-7) (3.0E-6) <

!

8
7 1.6E-7 8.9E-4 1.3E-6 6.6E-6 3.6E-8 3.0E-7 2.0E-6

I h
| 1.9E-7 (9.2E-4) (1.4E-6) (6.9E-5) (3.7E-7) (1.1E-6) (3.3E-6)

Gs U through AF.

s all command faults. LER rates in parentheses include both failures and command faults.

.foilures for the purposes of this report.

!

!
r

I
*

J

t

!
J
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Scatter Plots

*

Due to the large variations in the number of faults reported by

various plants within an NSSS vendor, we felt that plotting the specific
plant LER rates associated with various CRDM failure modes would best

illustrate these plant variations. Figures I through 5 reproduce these
plots.

For each of the plots, specific plant LER rates for each selected
CRDH failure mode are grouped by NSSS vendor. This grouping provides

four plots for each of the selected failure modes, one for each group
of plants classified by NSSS vendor. A pound sign (#) immediately
following the plant code indicates that there were no failures reported
for that plant. The failure rate given for the plant is the mean fail-
ure rate of the NSSS vendor of which the plant is a member. All plant
LER rates that were used to generate these plots included command

faults, and covered the time interval of January 1,1972 through
April 30, 1978.

It should be noted that the statistical and reliability summariza-
tions presented in this report are only a few of the possible examples
of the analyses that can be performed. The primary purpose of this
task is not to perform comprehensive reliability statistical analyses,
but to code the LERs onto a data file from which further statistical
analyses can be performed.

I

I

e

|
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Figure 2a. Scatter plot of demand LER rates for " rod fails to move during power changes / testing," command
faults included, January 1, 1972 to April 30, 1978, Babcock & Wilcox plants.
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Figure 2b. Scatter plot of demand LER rates for " rod fails to move during power changes / testing," com:nand
faults included, January 1, 1972 to April 30, 1978, Combustion Engineering plants.
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Figure 3a.
Scatter plot of demand LER rates for " failure to move properly on non-scram demands," cocunandfaults included, January 1, 1972 to April 30, 1978, Babcock & Wilcox plants.
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faults included, January 1, 1972 to April 30, 1978, Combustion Engineering plants.
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APPENDIX A

4

CRITERIA FOR LER REPORTING

There are generally two criteria used by the utilities to deter-
'

mine reporting requirements for failures. These are (a) Technical
Specifications for each individual plant and (b) Regulatory Guide 1.16.
Variation exists in the reporting requirements for individual plants.

.

For example, generally, the Technical Specifications for plants licensed
prior to January 1, 1976 were independently written by each specific
plant without any planned uniformity between plants. All plants licen-
sed af ter this date used standardized technical specifications which

{
helped create more uniform reporting. Also, there have been changes
made in the rules which govern LER reporting, to ensure greater uni-
formi t y. These changed reporting rules, and the standardized Technical
Specifications, are expected to result in more uniform LER reporting
since January 1, 1976.

The above " mechanistic" causes for LER reporting variations are

explainable and expected. However, there are further reporting varia-
tions. These variations are caused by differences in interpretation of
the rules for submitting incident reports. Also, variation is caused
by the dif ficulty of determining the extent of safety and non-safety
sy s tems , and there fore, by the questions of what failures are or are

not required to be reported. Finally, variaticn can be caused by the
degree af importance assigned to the LER reports by management of the
individual atilities. Variations in quantity and quality of LERs have
been shown to exist between similar plants where one would expect a

more uniform reporting. These variations have been attributed to the
reasons mentioned above.

The one thing that seems to have most hindered the development of
,

uniform reporting is the lack of agreement of what is intended by an
LER. Many people feel that the LERs are intended to highlight problem

And many of these same people do not feel that these uses areareas.

compatible with the need to determine failure rate information.
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AIPENDIX B

LER RATE ESTIMATES

. To estimate the LER failure rates for components, the fo llowing
well-known statistical methods for Type I censored data with replacement
were used (see Reference B-1).

.

The general methods for estimating failure rates on an hourly
ba s is and a demand basis are:

N^

A(hourly) = 7 (B-1)
,

N^

A(demand) = g (B-2);

where

estimated failure rate=
1

N numbers of reported component fa ilu re s=

T total time accrued by all components=

D total number of demands of all components.=

The general computational formulas, Equations (B-1) and (B-2) may
be applied to particular situations. The failure rate for a component
in a particular plant is estimated by setting

N = N.
1

.

T = T.
1

D = D..

L

where

Ni the number of component failures in plant i=

79
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Ti the total accrued hours of all like components=

in plant i

Di total accrued number of demands on all like=

components in plant i.

In a similar manner, failure rates may be estimated for components '

manafactured by a particular vendor for components in a particular
plant type ( for example, PWR or BWR) or for components present in all
plants.

Confidence limits for hourly failure rates were based on the
assumption that the underlying component failure distributions are
exponential, so, the resulting LER data are representable by a Poisson "

process. In demand evaluations, N is binomially distributed. However,
since probability of failure is small and the number of demands is
large, the Poisson distribution may be used to approximate this vari-
able. The generalized formulas for estimating 90% confidence limits on
the failure rates are

2 2
X0.05 (2N) X0.95 (2N+2)^

s A(hourly) 5 (B-3)2T 77

and

2 2
X0.05 (2N) X0.95 (2N+2)

**"" U2D 2D
~

where

2

0.05 (2N) = the chi-sqcare variate at 0.05 cumulativeX

probability with 2N degrees of freedom

2
.

X0.95 (2N+2) = the chi-square variate at 0.95 cumulative
probability with (2N+2) degrees of freedom.

In this work, when no failures were observed, an upper 95% confidence -

limit for the failure rate was estimated by

2

X0.95 (2) |A(hourly) = (B-5)2T

80

|
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



____ __

or by

.

! 2
X

1(demand)= 0.95 (2) ,

,

2D 0'
|

depending on whether time data or demand data were involved,.

l

In estimar;r.; O e obeve confidence limits, it was assumed that all
components in the sw pie nave exactly the same true failure rate. No

-

effort v s made to acount for possible variations arising from the,

mixture of populations having different true failure rates. For
further discussion of the assmptions and limitations of these
con fidence limits, see Reference B-1.

REFERENCE

B-l. L. J. Bain, Statistical Analysis of Reliability and Life-Testing
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APPENDIX C
i

FACILITY OPERATING LICENSES ISSUED WITil

STANDARD TEC11NICAL SPECIFICATIONS

.

Facility Vendor Issue uate

Crystal River Unit 3
B December 3, 1976

Davis-Besse Unit 1 B April 22, 1977

Three Mile Island Unit 2 B February 8, 1978
|

Arkansas Unit 2" C July 18, 1978

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

Brunswick Unit 1 G September 8, 1976
i

Brunswick Unit 2 (STS Conversion) G November 23, 1977
ilatch Unit 2* G June 13, 1978

Beaver Valley Unit I W January 30, 1976
D. C. Cook Unit 1 W October 15, 1974
D. C. Cook Unit 2 W December 23, 1977
Joseph Farley Unit I W June 25, 1977
North Anna Unit 1 W November 16, 1977
Salem Unit 1 W August 13, 1976
Trojan W November 21, 1975
Yankee Rowe (STS Retrofit) W January 1, 1977

a. These plants were not includet in this report..
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TAIL FAIL 08
CLbTeiL \ENb00 PLAbT CAlE buF MANUFACTUEER TIME
_______ ______ _____ ._____ ____ ____________ ____

CICbC4 8 AE 1 C80974 ZZZZ T

C121i4 a AR1 Cll415 2222 U

C21314* 6 AFI C4241F 09 C150 N

C16644 6 CR3 12227e C150 T

CIE40' B Ch3 C40477 C150 h

CIF4C3 E CR3 C40617 0150 N

C17943 E Ck3 C42711 C150 N

C17944* P CR3 042777 02 0150 N

C11941* P CR2 .C51317 09 C150 N

$ C17937* 8 CF3 060177 29 D150 C

019429* 8 CR3 101677 09 DISC T

C2C7F1 2 CP3 030678 B015 P

CC2CC3 o IP1 C32272 ZZZZ N

CC2312 E IPl C40812 ZZZZ M

C02C9e 6 iP1 061772 ZZZZ C

CC2010 h IPl 123072 ZZZZ 0

CC2327 L IP1 123C12 2222 T

'

CCCEv0 o IP1 C20614 2222 C

CIC324 E IP1 C70714 ZZZZ T

CLC411 E LF1 100573 ZZZZ U
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0180.2 2 RSI C42277 0150 R
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C13557 6 T11 1C2115 ZZZZ R

C136944 B TIl 111275 D150 N

013664b e Til 111215 D150 N

013735 a III 111415 ZZZZ M

L16741 r CCI 121216 C490 1

Cli?1C C CCI C42271 C490 T

C19684A C CC; 111277 P314 N
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ACCIIIChAL CFL-LINER- ..-.. ..........--..IhFORMATICb.... .....

Fall FAILCfhTECL VESuor PLANT LATE htr M ANCF AL Tud ER TIME
06

C19eE90 C CC1 111277 P314 NC197El C Cr1 120377 C490 NC2C171 C CCI 01021F
i

F314 NC163CLA C CC2 C7C577 1,

P314 NC163(Cb C CC2 C70717 P314 NC19279 C CC2 1C0277 F314 N019693 C CC2 111117 0490 NC2C22P C CC2 C12172 F314 NCFC*fi C CC2 C21578 P314 TC00233 C FCI CE0E73
,

ZZZZ T
~

CC04Jt C FCI CE1773 ZZZZ UCitC3C C M12 C92276 ZZZZ NCC2051 C PA1 C12872 Z222 UCC2C53 C PA1 C20372 ZZZZ UCO2C4C C Fil Ce0272,

'

ZZZZ CCO2C42* L PA1 C82912 04 ZZZZ TCC2045 C Pi l 1C2372 ZZ2i U00204e C FAI 112672 ZZZZ UCCC267 C FAI CPC873 ZZZZ NC12iet C PAL C32975 ZZZZ T
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ACCITICNAL CFE-LINER INF0FMATICh
_________________________.___.__

FAIL FA.IL 08

CLNTF'_.t
VENLGG PLAST CA1E htr MAhCFACTUREE TIME

____ ____________ ____
_____ _ ______ _____ ______

G13007 C PA1 C71315 C490 C
,

f

013C74 C PA1 072775 C490 0

C130rd C FAI C7277! C490 0

413154 C PA1 061715 ZZZZ N

C12224 C PA1 C83C75 C490 h

C13239 C PA1 09C575 C49Q N

C14237* C PA1 C30416 C3 C490 M
1

i C1c376 C PA1 CO2676 ZZZZ 0

015757A C PA1 082776 ZZZZ 0
*

,

cat 7078 C Pal C02776 ZZZZ 0"

! C16394 C PA1 091376 C490 0

C1c71C L FAI C10377 C490 U

: CitC24 C FAI C11777 C490 N

G16925 C PA1 C11777 C490 N

021116 C PA1 04157E C490 T

021115 C PA1 C42076 ZZZZ 0

014999 C SL1 C52576 C490 T

CItsCf C !L1 071C76 C490 h

L1120C C all 020417 C490 N
,

C18CcC C SL1 C52777 C490 N ,
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ACCITICb4L CFE-LINER IbF0FMATICh
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FAIL FAIL G8CLN1adt VENOCR PLAbT 0AIE hur MANUFACTURER TIME_______ ______ _____ ______ ____ ____________ _...

0195764 C 5L1 102877 C490 N

C1907tF L SLI 102877 C490 h
COCS12 G OF1 1C0473 ZZZZ 0
COC512A G BF1 1C0473 ZZZZ N

C15392 G BF2 C61976 G080 N

CCC903* G dPI 032374 06 ZZZZ U

CIC632 G EP1 C33174 ZZZZ M

CIC078* G SP1 C50474 06 ZZZZ 1

CIC391A G BPI 060474 ZZZZ T
U CIC391P G EP1 C60514 2222 T

012197 G BPI 011775 ZZZZ T

C122094 G 8P1 011875 04 ZZZZ T

C14157 G EP1 072575 ZZZZ D

C13723 G EPI 111375 ZZZZ N

012924' G EP1 C82377 03 G080 1

C19682 G BPI IC3077 ZZZZ M

019725 G BPI 111117 G080 h

C2C934 G BP1 C32C7E G080 h
C16935 G tR1 C10977 G080 N

C13629 G BR2 C92575 GOE0 T

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _________ ______ - ______ ______ -- - - - _ _
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ACCITIChAL CFE-LINER IhFGFMATICh
. ___.... __....____..______....

FAIL FAIL 08CChiv;L bEh0GE PLabT CATE h0M 1ANUFACTUREE TIME
_..____ ____ _ _____ ______ ____ ____________ ____

C2C63eA G hR2 03317e G080 T

L2C63cE G ER2 C33178 G080 T

C19583 6 CGI 092917 G080 i

C10428 G DA1 C7C214 ZZZZ h

CIC517 G CA1 C71614 ZZZZ M

010691 G DA1 C90674 ZZZZ N

C1315eA G DA1 Ca'*15 ZZZZ C

C131580 G CA1 G81415 ZZZZ 0

C1346SA G DA1 C92915 ZZZZ D

$ C1346tB G DA1 C92975 ZZZZ D

CIC29C G CR1 041C14 ZZZZ U

CIC193 G CR1 C41214 ZZZZ D

01043CA G DR1 C70474 ZZZZ N

01C43CB C CR1 070474 ZZZZ N

CIC43CC G DR1 070474 ZZZZ N

CIC429 G DR1 C71474 ZZZZ N

0122Pt C DR1 Ct1577 G080 N

CCC284 G OR2 021973 ZZZZ N

CCC265 G CR2 021973 ZZZZ h

COC2et G DR2 C21973 ZZZZ N
.

W S4

_



____
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ADDITICNAL CbE-LINER IhFCRPATICh---- .........------------------

FAIL FAIL CPCCh7DUL VEN00P PLAhl DATE NUM MAhuFACTURER T!*i------- ------ ----- ------ ---- ------------ ----

CCCPe4 G DR2 031474 ZZZZ T

c1C314 G DR2 061514 ZZZZ h
CIC751 G OR2 102374 ZZZZ M
010904 G OR2 110274 ZZZZ N
CIC945' G OR2 110274 93 ZZZZ C
CIC945A G OR2 110274 03 ZZZZ D
C12217 G CR2 C12515 ZZZZ P

C1204t* G CR2 C61175 04 ZZZZ T
C14529 G CR2 C41316 G080 T

,
*

C17177A G GR2 121276 G080 1
0171776 G OR2 121276 G080 T
C16907A G CR2 122876 G080 h
C169070 G DR2 122676 G080 h
C17515 G CR2 C40217 G000 N
C17516 G 082 C40277 G080 N
01?lP2 G CR2 C60577 G080 N
CIF450* G CR2 C70977 46 G080 h
010933A G OR2 080277 G000 T
0189332 G CR2 080277 G080 T

CIC652 G DR2 110217 G000 T

i

_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ m _
l



. __ ___ - __ -_ _________ - __ __ _ _ _ .-.

....IT I C b A L CFE-LINEF IhF0FMATIChACC
............._____..........

FAIL FAIL US
CCh1FJL VENLCG PLAhT CATE huh 4ANUFACTURER T1PE

C12349' G OR3 C30275 06 ZZZZ T

C123438 G CR3 C31615 06 ZZZZ T

C1292L* G CR3 C62672 04 G080 M

CCC205 G nil C72473 ZZZZ U

C16343 G mil 111216 G080 T

002116 G M01 C52372 ZZZZ 0

C17363 G N01 022317 ZZZZ N

CCC506* G hh1 112C73 11 ZZZZ 0

COC588* G hM1 112673 15 ZZZZ 0

$ 0176718 G NMI C31077 03 G080 M

C19404 G NPI 102617 G080 D

C16763A G PB2 010217 G080 C

C16763B G PB2 C10277 G080 0

C14724A G PB3 050876 G080 C

014724E G PB3 052576 G080 0

C19C91A G Pe3 092577 G080 0

C19041P G PB3 C92517 G080 0

C19091C G PB3 C92577 G000 0

CCC076A G PIl C30913 ZZZZ L

CCC0769 C PT1 030973 ZZZZ U

' e.
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ADCITICNAL [bE-LINER IbF0RMATICh
_____.. ........_____________.__

FAIL FAIL 08
CCNTA"__L kEhCCF FLANI CATE NDP MANUF AC TURER TIME_____ ______ _____ ______ ____ ____________ ____

C17773 G PII C50277 G000 0
01870C G Pil C80617 G080 C

CC035C G CC1 092173 ZZZZ h

CIC859 G CCI 101174 ZZZZ U

C12663 G LC1 C50373 ZZZZ h

C153PC G CC1 C70976 ZZZZ M

C00477 G VY1 110712 ZZZZ T

C10161 G kY1 041474 ZZZZ N

C145bC h CC1 051176 h120 N

8 C19894 h HN1 110377 h120 M

CleC71 b IP2 052677 W120 N

C16551 b IP3 111876 W120 N

CIC649 h Pil 052974 ZZZ2 N

C12311A b RG1 C30575 W120 N

0123118 W RG1 C30575 W120 N

C12*42 h EG1 C41015 W120 0

013394 h RG1 C91775 h120 T

C14596* b RG1 C41c76 02 b120 h

C15008* h RG1 070476 02 b120 N

C15328' W RG1 C80476 02 W120 h I

l



- - _. - - . _ . ___

ACCITICNAL CFE-LINER IbF0FMATICh
__...............___...______...

FAIL FAIL OB
CLhTdrL VEND 0k PLAhT DATE hLP MANUiACTURER TIME
.______ ______ _____ ...... .___ _____ ______ ____

C16644 h PG1 121716 C720 N

C19595 m RG1 111617 h120 N

01959e b RG1 111677 W120 N

CC2C72* h RC2 C62012 03 ZZZZ O

CIC292 h R02 052674 ZZZZ M

C11114A W RC2 121174 ZZZZ N

C111148 h Ru2 121174 ZZZZ h

C19342 h RG2 C42417 ZZZZ D

02C552* W F02 02171E 02 h120 M

g 013696 h SUI 102575 W120 M

Clee7" h Sul 081817 C720 h

C1450C* k TR1 C40416 03 h120 N

C189C(* h Tk1 C82177 13 h120 0

001026 h TU3 C60073 ZZZZ U

CCC302 h 103 C81873 ZZZZ T
,

C00203 h TU4 081b72 ZZZZ T

CO2C77 b YR1 101E72 ZZZZ U

C0Z11' h YR1 110372 ZZZZ M

C06729 h ZI2 C11774 2ZZZ L

,
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+ . .s

PLAhT ANFORMAT10h

(bAbCbCK kkILbb5)

MEG |CCCE PLANT AEE RIffhG hfh____ _____ ___ ______ ________
ARl ARKANSA5 1 8 CHTEL Oe5C 08/06/74
be bV hE E SE E O / O/
DEf ON0hhN

bfkhkfCH{it
EL b8k /$h'/h30

8!! 888:1!1 8;{H''18"T 888? !!fil!?'RS1 RAhCHO SECO BE EL 0917 09/16/74TIl THREE MILE ISLAND 1 GILBT ASSOC 0819 06/05/74TI2 THREE MILE ISLAND 2 BURNSERGE 0906 03/28/78

o
-

PLANT INFORMATION

(CCM8bSTION ENGINEERING)

MEGA
WA"1 CRITMCALCODE PLANT A&E RATSNG DA E_ _ _''_ _ _ _ _ :____ _____ ___ ______

!|1 Eitti:1Elli!!I i!8"I!t 8!2 lifilf?2F 1 F0kT CALHOUN GI683& HILL 0457 08/06/73MI2 MILLST0hE 2 BECHTEL 0830 10/17/75Mil MAINE YAhKEE SEh 0790 10/23/72PA1 PALISACES BECHTEL 0805 05/24/71SL1 ST. LUCIE 1 ESASCO 0802 04/22/76

- - _ _



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

PLANT INFORMATION
_________________

(GENERAL ELECTRIC)

MEGA

hECCDE PLANT AEE RA NG

BF1 BROWNS FERRY 1 TVA 1065 08/17/73
bF2 BR0hh5 FERRY 2 TVA IC65 07/20/74
BF3 BR0hh5 FERRY 3 TVA 1065 08/08/76
BP1 BIG ROCn POINT 1 BECHTEL 0072 09/27/62
BP1 BRUNSh!CK 1 UNITED ENG 0821 10/08/76
BR2 BRUNSWICK 2 UNITED ENG 0821 03/20/75
C01 COCPER STATI0h 80RNSERDE 0778 02/21/74
DA1 OUANE AGNOLO BECHTEL 0538 03/23/74 '

Ak b/bh/0E bhh bR b
APGEN"/ BUN

/2
ON 0794 01/31/71" OR3 ORESDEN 3

Ehl HATCH 1 SI 0786 09/12/74
EN2 HATCF2 SSI 0795 07/01/78
FP1 rI12 PATRICK sew 0821 11/17/74
mil MILLSTCbE 1 E8ASCO 066C 10/26/70
M01 M0hlICELLO BECH"EL 0545 12/10/70
hr1 NIhE MILE POINT 1 LT I L L.T Y 061C 09/05/69
OC1 OYSTER CREEK BUR 1 SERGE 065C 05/03/69
Pe2 PEACH BETTOM 2 BECH' 'EL 1C65 09/16/73
PB3 PEACH BCTTON 3 BECH' 'EL 1065 08/07/74
Pil PILGRIP 1 BECHIEL 0655 06/16/72
GC1 QU AC CIIIE S 1 SARGENT/LUh 0789 10/18/71
QC2 QUAC CITIES 2 SARGENT/ LUM 0789 04/26/72
VY1 VERMONT YANKEE EBASCO 0514 03/24/72

s . .,



_ _ _ _ ________ _ _ _ _ _

g e . ,

PLANT INFORMATION

(WESTINGHOUSE)

M tiG A

Rb GCCOE PLANT AhE D
____ _____ ___ ______ ________

BV1 SEAVER VALLEY I SEW 0852 05/10/76
CCl COCK 1 AEP 1C54 01/18/75
DC2 COOK 2 AEP 1060 03/17/78
HN1 HACCAM BECK SEW 0575 07/24/67
IP2 IN D:: AN POINT 2 UEEC 0873 05/22/73
IP3 INC;:AN FOINT 3 UEEC 0873 04/06/76
JF1 FARLEY 1 BECHTEL/SSI 0829 08/09/77
KEl KEWAbHEE PIONEER 0535 03/07/74
NAl NORTH ANNA 1 SEW 0934 04/05/78-

8 FR1 PRAIRIE ISLANC 1 PIONEER 0530 12/01/73
FF2 PRAIRIE ISLAND 2 PIONEER 053C 12/17/74
PT1 POINT BEACH 1 BECHTEL 0497 11/02/70
PT2 POINT BEACH 2 BECHTEL 0497 05/30/72

k0 Ah bNb bh/hbN2 S0b 2
$Al SALEM 1 PSEEG 1090 12/11/76
S01 SAN ONOFRE 1 BECHTEL 043C 06/14/67
SL1 SURRY l SEW 0822 07/01/72
S02 SURRY 2 SEW 0822 03/07/73
7R1 "RCJAN BECHTEL 1130 12/15/75
'U3 'URKEY POINT 3 BECHTEL 0693 10/20/72'

IO4 'URKEY FCINT 4 BECHTEL 0693 06/11/73
YR1 YANKEE-ROWE SEW 0175 08/19/60
Z11 ZICN 1 SARGENT/LUN 1C40 06/19/73
ZI2 ZICN 2 SARGENT/LUN 1040 12/24/73

________________ _ ______ _ _ _ - - __ _ __
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s
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CgE CE5CRIPTICh CCCE CE5CRIPTIch 8 CODE DESCR}PTION
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. C C 2 0 1 1 0 2 2 2 2 C C 1 1 C C C C C

tL I T G 1 E G 7 G G E G L C E D 6 S B B IAC.
. C C C D C C D D D C u O r r C C L L C C
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P CF
L C TL Ab A 5C y a1

E > FA L vm FAIL P $ L
I . . bb.b1'' I b..I b .. bbb1 I $ .'. f$dbUbbSbbb (#bbb$b. " ".

. .

8 CE1 0122te 010375 M CL IC6 5C RCOS 6ERE MOHD w!TtuuT CALCULATING 0 PCuER WCRTH VENDCR/PER50hMEL PROCEDURES PRC8LEM
8 CE2 C12253 011575 P CD 'C1 5C IPP80 PEG ROD PCVEMEST CAUSED CVEdLAP PRC8LEM PERSONhEL ERRJR

8 CE2 0132C2* OP2575 " CD GCC 50 09 GR7 muCS CRCFPED C AL5!NG LOSS OF REGUIRED OVERLAP hu PR06LEM FOUhD/PROBA8LE COPRANC FAULT
8 LE2 014413 022t76 M CD GC4 R T DbOPPED CCNT.600 CALSED RX.JUAD. TILT TO Ex. TECH $P 5 HAT. cue TJ DETER EP0xf th 5 FAT.uN0GS.
8 CE2 0i01?4 122977 P CC G12 R I CP*Cd6 CRCPP EC WHIL E 8E ANG u! THOR AuN 5HRT. QUE TO 0-RING FAIL., In STAT.mN065.

8 LE2 CsCe65* Ga017e M CC G21 L 0 12 C0hTWOL 800 CRCLP 5 DRUPPED DURING PERFORM. TEST MUMENTARY LD55 0F P0mER, REA50h LNEhcah
8 CE3 Ci249s C2C975 P CC IC1 5C IMPRCrEP ROC PCVEMEDT CALSED OVERLAP PROBLEM PERSONNEL ERRJP/uRONG A00 P05 Mah!TCRED
8 CF? C14818* C42276 P CF G21 i C C9 GECUv 7 8J05 CkCPPEE AT 95% P0mE4 A FAILED GATE ORIVE CIRCUIT
8 CE3 Cl!CIC* Ut0976 a CC G21 TG C9 GROLP 7 R005 CRCPPEC T=0 PmR. SUPPLIES FAILED (FUSE, TRANSISTOR)
8 CE3 C20f41 021C78 > LO G12 PT CR3GA4 CWCPPE0 CURIDG ar *PS BAFa*f TEST 5HRT. CUE TJ 0-PING TAIL., Ih STAT.whDG5.r.

[a~ P B51 CatC11 1CC776 > CC ICI 5C 4LCh IN P051110N TO GIVE ilt CELTA mfK SHUTCadh PER5CNNEL EARJR DURING CJLC SHUTC0uN
8 R$1 C16C13 042277 P CC TC2 h TECH >PEC VICLATIchsvERIFICATICN CHECK 5 NOT DCNE-- --ON CCMPLET10h 0F MAINT//PE850hhEL ERROR
8 111 G12144 C21C75 P CD TC1 5C CPEdATED t!TF RCD 6#6 LCmER THAN MEST OF GACUP e rtan0NNEL ERROP
e TIl C13tS7 1C?175 h CD TC) N TECH $PEC wIttst!Oh/ TEST haf PERF0dMED PROPERLY PER50MhEL ERROR

i 8 T!1 C13Pe4s 111275 > CC G12 L SCL * Cf GR 7 CROPPIO IhTO CORE JURING FULL Pak 09 FAILED STATOR mN0G CAUSED ROC 4 TO OROP
e T11 C13eP49 111275 P CD MCC U RCC * JF GR 7 MISALICNED MORE THAN 9 Ih.,1NQPERA8LE NO CAu5t STATED FOR FAILURE
8 111 01373! 114475 * CL JC2 5C bEhi Fulht Ctim ON CRCM/ GAS WENTED TO Ex BUILCIhG PENSchhEL ERROA/ FAILED TJ FOLL0m PRCCIO.
C CCI Citi+1 121276 P CC GC0 m o PCO 27 SLIPPED TO 71 INCP. JUPIhG M0vinENT TE5TS UNDETERMINED ( SEE LER 019689 ) ;

C CCI Cl?71C c42277 P CD GCC R L 6C0 34 JLIPPtL TO 34 INCH. JURING MOVEMENT TEST 5 UNDETERMINEO ( 5EE LER 019689 3 {
C CC1 C14ee9s 111277 P Cr G21 i C .FILF AT 55 FmE AT 3804ar CEA 54 CNCP.TG FULL-lh 15-v LT P WR.5UP .I N COIL PWR.P POG.LRIFT LOW '
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ONE-LINER DESCRIPTICN OF ALL CROM LER'S
P C F

5b hfW
f N FATL t P FAIL P $L

- . bbI I$d1 b$fb ! .. kbbb b b $. $$$bb.b.5bbb b !" .bbb
C Pal C130C7 071375 R CD Ble U A0037 WCULO >CT INSERT CURING RCO EXERCISING ROT. ELEMENT OF 8 RAKE ASSEM. hA5 LOOSE
C PA1 C13C74 072775 P CD E16 R1 C50p14 hCULO NCT Ih5ERT OR WITHCRAw 8 RAKE LIMIhG PARTICLES BEThEEN C0!L85 HAFT
C PA1 013C15 072775 P CD Ele R T CRCP33 CCULO h!THORAh BUT w3LLO NOT Ih5ERT BRAKE LIN!hG PARTICLES 8ETWEEN C0!LE5 HAFT
C PA1 C13154 OE1775 h CD GIS RU RCC19 DRCPPEC INTO (ORE CURING STEADY STATE OPER. SHORT IN CLUTCb COIL CAUSED ROC 19 TO OROP
C Pal C13224 OE3075 P CD G15 RU RCD 11 ORCPPEL INTO CORE CLRING SOE PhR. OPERATILM 5H0tf IN CLUTCH Colt CAUSED ROC 11 TO OROP
C PA1 C13239 G90575 P CD GIS R C R0016 CRCPPEC INTO CORE DURING SOE Pht. OPERATION SHORT IN CLUTCH COIL CAUSED 80016 TO OROP
C PA1 C14237* 030476 M CC L 17 C T 03 SEVERAL CRCP INNER (LUTCH BEARING 5 FCLhD FAILED BEARING F4ILORES 00E TO OVERHEATING
C PA1 C16376 CP2676 P CC E16 kU CPC39 FAILED T0 w!TFORAW CURING PwR ESCALATION MOTOR /8aARE ASSEMBLY PR0blEMS
C Pal C157t?A Ot???6 P CD Ele k U RCD 37 FAILEC TC P06E h!TH ITS GROUP MOTOR /8AAkE ASSEMBLY PROBLEMS

,,

[g C PA1 C15757e CE2776 P CD E16 k L RCD 37 FAILEC TO PO4E WITH ITS GROUP MOTCA/8 RAKE A55EP8LY PROBLEMS
C Pal Cle394 C9137e P CO J13 R L RCO 13 CECL ARED Ih0PERABLE 00E TO LE Ak AGE SEAL FAILURE
C PA1 C1671C 010377 P CC J13 R L RCD 4 CECLARED INCPERA8LE DUE TO LEAKAGE SEAL FAILURE
C PA1 016924 c11777 P CD 101 TC IPPR3PER ROC POWEME>T CAUSE0 DISPLACEMENT PROBLEM PER$0hhEL ERROR / FAILED TO SELECT ALTC
C PA1 C16925 011777 P CD ICI TC IPPROPER R00 PCVEPEDT CAUSED 015 PLACEMENT PROBLEM PER$0hhEL ERROR /hRONG Sw!TCH POSITION
C FAI C2111e 041578 M CD 103 5C IPPkOPER B00 PCVEME DTIQUT-GF-5E QUENCE PROSL EM PERSONNEL ERROR
C PA1 021115 042078 P CD E16 R U C5CP 3P BECAPE MI5ALIGhED DURING PmR ESCALATION MOTOR / BRAKE ASSEMBLY PROBLEMS
C !LI G14999 052576 P CD E 21 50 REGULATING RCC 59 IPM0bABLE BECAUSE CF CEA POC. PAL FAILLRE IN RAISE / LOWER CET OF THE MODULE
C SL1 C1!!CF 071076 P CD G21 70 CEA 50 CROPPEC w1TH RX. CRIT. AT 0.01% PwR. FAILURE OF 15 VOLT P0bER SUPPL 7
C SL1 0172CC 020477 P CC GCC R L CEA sic DROPFE0 wHILE AT PueER THE cab 5E 15 Uhkh0hh
C SL1 CIEcco 052777 P LO G21 70 CEA 39 rROPPED u!TH PLANT OPERATING AT P0wfR FAULTY IN5ERTIch TIMER

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - _ _
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C.N .i * L.1'4 E k .C E $. (.$ I P T .I C.N.J.F . A.L L..C.R O.P. . .L..E .R 8 5. . ... .. . ... . . . ..

5 CF
1 C 1L A

4 a 5C T A 1

. ._I L U.D E .4 d.C..E F AILL.B E .M.E C H A N I.SME h SAIL T P FAIL P 5 L IA
.

---- .- . ..... .h T
. C. A T .E5. P.. C.C. C. t. .E _5_8_. ... C.C.hT. hs. . ..

. ..

C SLI C1997eA 102e77 P CD GCC D b CEA #56 CROPFEC FOR NO APPassMT dEASON CauSE thah0=NeP055. PROB.PuR.5uP.& TIME *00

C SLA C1951ee IC2e77 m C3 GLC 8 U CEA ese CROPPEC Fok NO APPAREhT REASON CAUSE cmanteneP055.PkOS.PuR.5UP.ETIME.MCD

0 bF1 CCC512 1CC413 * Cu #1e 1 RCC 2e-55 DelWE FAILED TG INSERT sHILE AT PCsEA 20C CR1WE 5f5 HAD A CIRrY STEAINEA

G 5FT CCL512A 160473 P CC C2C 5C ECO 54-27 w AS v.LWE C Oui eHILE FJLLY elTH0 Assn h3 SUPPLY AWAILA8LE To sceA9 RCOEPERAONLi

G EF2 (12392 ve!9le * CC C2C 5C FCC 30-31 In(APABLE CF SCpan/HCU WAlbES SHLT COMMAND FAULT / PEP 5CNNEL EBROR

C fP1 CCC9C3+ J32374 P CC uCC 8 L 06 6 C6um n!TECEAmL TTPES mE8E LES5 THAN TECM. SPEL. CAL 5E Lh0ER INVESTIGATION
G BP1 CICC32 C33174 P Cu LCe R T ClathG 1h5PEC RCO SCLLER M155INGe RCD 6 LADE C-b EACE551vE WEAR CF SOFT Pin $

C 8P1 01007e* CSC474 P CJ pCC 6 L 06 e CPCM elTHCRAeL>TIPE5 MERE LE55 THAN TECH. SPEL. unn>0.hsPC5518tE DE51GN 4EFICIEhCY

G 881 CIC3918 ceu474 P CD F1C k T 5CC C4 FAILEC TO P0bE OL81NG PRE-5TARTuP TEST 800 eL40E 93LLER mEDGE0 th O!XIE CLP

E$ G DP1 C1C3418 cec 574 P CC FiC m 1 6CC 95 eCLLO hCT NCbE FROM FULL INSERTEC 80LT 08 CAP SCREW tEOGEJ IN CIXIE CLPr-

G EP1 C12147 311775 P G C F 10 R T SEMI-ANL CBC TEST - ROD B4 5 Tuck FULLY INSERTED 1-!NCH BOLT =1TH NUT LODGEC th THIROLE

G kP1 (122C9+ 311e75 P CC eCC P c 04 4 CRcn m1THC6AmL TIPE5 aERE LE55 THAN TECH. SPEC.
CAUSE UNnh0=h

G fF1 C13117 C7275 P CD t10 D T ECC E4 eCULC NOT m1THORAm P4JPERLY P0551dLY LCOGEO BY SMALL C6 JECT IN INTERN

G 891 C13723 111375 P CC CCI 5C RCC thCAPanLE OF SCSAMIACCU9ULATJR VALVED jut PER50NhEL ERp0REINSTRUCTIONS REW15EDI

G BPI CIE924* De2377 P CD wCC B L 03 3 CR04 h1THCEAwL TIPES mEtt LESS THAM TECH. SPEC. CAUSE Uh*M0ah4

C BP1 C19et2 1C3C77 P CC TC6 h PCOE Sk LEFT IN nuh w!TH B00 drive RERJVAL/T.S. MAINT PRCCE3uRE REVISED

G IP1 C19725 111177 P CD ECC RL L>ABLE TC WITHCRAs 800 e4 F434 P35 5 TO 6 LNKNCwh/POS$18LY A FOREIGN OBJ. BINDING 11

G SP1 02C934 032C7e P CC .13 T LEAMAGE FROM aC0 F3 drive FLANGE 0-RING SEAL FAILURE

G fE1 C1c9?5 010977 P CC ICL 50 0FERATcd PLLLEC R005 TO NOTCH 4e INSTEAD OF 24 PE850NNEL ERB 08/MIh1MIZEA FAILED TO SLOCR

G BR2 C13c29 092575 P CC HIP T ECD 26-C7 Ok!FT FRJP FLLL 115tRT T3 FULL WITHCRAW FOREIGh MATTER IN CSD COLLET PISTON AREA

* . ,
*
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Oht-LIhER CE!CRIPTION 3F ALL CROM LER'S

F CF
!b% A 1

E k FA L Y P FAtt P $L
I - bbI iib * b$.b b $. bbOI b b 3. [.bbb$b.Ib!b ($bb..b.5bb"dsb!$
G ER2 Lice 3ea C3317e 9 CD Hle CC B00 22-19 UNCCL7 LED FROM CRIVE MECHANISM ROD ORIvE MECH. IhhER FILTER CAME LOOSE
G E82 C2Ce?'8 033178 P CC HIP CC RCD 20-39 LNCCLPLED FROM CRIVE PECHANISM ROD ORivE MECH. INNER FILTER CAME LC05E
G Col 015tt3 052977 P CD HC2 CC UNCDUPLIhG RCC ANC $ PUD FIh0ERS SENT IMPROPER ASSEMBLY Bf PAINTAIMANCE PER$0h
G Cal 010428 C70274 P CC ICC TC RCO 16-27 b!THOREW 61THCUT w!THORAel SIGNAL APPLIO Ea&CT Cau$E NOT STATEC
G CA1 01C$17 071t74 P CC ICC TC RCO 06-23 h!TPOREm 61THout WITHORAsl SIGNAL APPL 10 CAUSE LNnh0aN, 8ElhG INVESTIGATE 0
G C81 CILt91 050674 M CD T21 70 kCD NDVEC mI1FOLT OFERATOR ACTION IN 2 INSTANCES PROS. CAUSE,M015E SP!NES IN ENCS OR TIMER
G CA1 C131 oA 08147S P CC C13 8t RLC 22-23 CIC MCT FLLLY INSERT FOLLCw!hG SCRAM WORN OR LEAKING PISTON $EAL RINGS TN CROM
G CA1 C131$e8 wf147$ M C9 C13 8 t' S00 30-27 DIC hai FLLLY Ih5ERT F3LL0 MING SCRAP t0RN CR LEAKING PISTah SEAL RING $ IN CROM
G Cal C134654 C92971 P CD C13 8L FCC 22-23 DIC NOT FtLLY INSERT FJLLOh!NG SCRAM WORN OR LEAN!NG PIST0h SEAL RIhG$ IN CROMr.

[3 6 Cat C134e58 CC2975 P CC C13 80 bCD 30-27 Olt NOT FLLLY 1h5ERT F3LLChlhG SCRAM WORM 0B LEAKING PISTam SEAL RIhG5 IN CROM
G CRI CIC29C 441074 M CO F22 0 C0hTAOL B00 ELADE F-1 hCULO MCT ADVE FROM FULL 1h CAP SCREW h&S LODGED IN GUIDE TUBE
G CR1 CICle3 041274 P CD F10 T CBC 6-2 hCLLC >CT F LNCT!0h wHEN GIVEh h1THCRAW SIG HI CRUD LWL SELIEWEJ TO 8E RESPONSIBLE
G ONI CIC43GA 070474 P CC HC0 8b PCC 04 MCvFMEhT COULO NOT BE DETER. Oh HuC.INSTRU. UNDETERMINED
G Ch1 CIL43Cb 070474 m (C HC0 8U RCC AS POWEMENT CCuto NOT BE DETER. ON NUC.INSTFU. UNDETERM1hEO
C CBI CIC43CC 070474 P CC FC0 tL RCC C10 PCvfPENT CCLLO NOT BE DETER.Cb huC.INSTEL. UNDETERMINED
G Lkt C10429 071474 P CD HC0 8L R CD A7 PCWEMihi COULD hof BE DETER. Ch NUC. INST 6U. UNDETERMINED
E CRI 01e2P6 061577 P CO 81C 1 CEC G-9 INSEFTEC TO OC THEN ORIFTED TO POSITInN 12 PRO 8.CAU$E OF MALFONC.hAS FOR. PAT.CONTAM.
G CR2 CCC2P4 G21573 P CL HC2 EC CBC L-11 thCCLPLEL hMEh WITHORAwN CURING STARTUF IMPRP. INSTAL. OF FILTER DAMACE RETAIN.5PR
G Ck2 CLC2E! 021973 P CJ HC2 80 CED n-8 LhCCLPLED b>EN WITHORAWN DURIhG STARTbP IMPRP. INSTAL. OF FILTER DAMAGE RETAth.5PR
G Cp2 CCC2ee 021973 P C0 NO2 8 0 sRC d-6 LhCCLFLED stEh alTHORAkh CURING sfARTuP IMPRP.1h5TAL. OF FILTER CAMAGE RETAIN.5PR
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C h. .i - L .I N .E .R ..C .E L C .R .I .P T .I C h. .. 3..F . A.L L .C. S .C M. .L E k. .' s. .. . .. .. . .. .

F CF
L C TL A

b A 3o Y A I
t h IAIL T F. FAIL P $L

.......... ISM..-.A I L.L R E
MECHANFI 6 Alt 5. F.. C.C.CE.E 5 e fAILLEE PODE

. . . C.C.h l . h 3 ....... ....h. --.. . __ ..___..___..

C Ces CCCPe4 a31474 P CD HCC A L LRC 8-11 LNCCUPLED CURING SCRAM TEST TJ BE DETERMINEC

C CR2 CIC314 Jt1574 M CC HCC E L C6C L-9 LhCCLPLEL ht!LE BEING mITHJd AhN FAILURE MECHANISM NOT KM0wh

C CA2 CIC7t1 1C2374 P CC H00 9u CED P-12 UhCLLPLEC kHILE SEING htTHCRAth FAILLSE MECHANISM NOT KNOWN

G C=2 CIC9C4 110274 P CS HCC 5 L CRC N-1C LhCCLPLED bhEN m1THDRA=N DUR1hG STARTuP FAILLdf MECHANISM NOT KN3mh

G CR2 CIC945* 11C274 P CC C13 CL 93 93 RLCS Ih5E G'EC TO P05 02 FOLLCulNG $CR AM PROB. CAU$E EXCES. LEAP. PAST SEALS CF CR0

C Ca2 CacC454 110274 P CD C13 C L C3 3 CDC5 FAILEC TJ GO TO F05 02 0R 8ELCh CN SCRAM PNOBABLE EXCES$1VE LEAEAGE PAST SEALS

l G CP2 C12217 C1257' P LG ICA 5C 2 ADJ CChTRCL RODS tlTHCRAWN CURING REFUEllhG DEFECTIVE TEPPCkAkV PROCEDURE

G CR2 L1264e* Sell?! P CC k20 5 C 04 CLk!mG SCRAM TESTS 4 CRb5. DID NCT MEET 51 SCR. TIM. HIGH PRESS. IN SCRAN VLW.HEACEP
G CP2 C19:29 C4137t P CC IC3 TC 9005 tsCERC3fEC/k1 bES$tL OPEh/PERSchkEL IN AREA PEkSG%hEL FAILED TC EVACUATE AREA

,,

$$ C CF 2 L1d171 A 12127e P CC bit eL CMD F-S LhCCLPLED FCLL0b1NG 50% CORE SCRAM TESTING LOCSENEC INNER FILTER CAUSED UhC00PLinG
G CR2 C17111d 121276 P CD H1p eL CRC F-5 LhCCLPLEC F CLLuh!>G SCR AM & h1THDRAhL LLO$ENED 1hNER FILTER CAUSED UNCOUPLING

G CR2 CAfCC7A 12247t P CC HIF tL CSD J-11 LNCCLPLEC (URIhG R3uTIhE $/u AT P05.48 LLOSEhEO IhMER FILTER CAUSED uhCouPLING

C (52 Cit 9070 12287e P CC HIP PL CEC J-11 LhCCLPLED AFTER INSERT.6m!THCRAu.TC PO!48 LCO$ENEC IhNER F ILTER CAUSED UhCOLPLING

G CE2 017515 04C277 P CD HIE eL CRC L-5 thCCLPLEC htEN WITHORAhN CURlhG STARTLP LOOSENEC IMMER FILTER cad 5ED UNC00PLING

C CR2 C175At 040277 P CD HIP 8 O LED H-8 LhCCLPLED h&EN WITHORAWN DURING STARTUP LCOSENED IhMER FILTER CAUSED UhCCUPLING

G Cb2 C16162 OtC577 P CC H18 8L CSD L-5 LhCCLPLEC b>EN WITHDRAth DURIhG STAPTLP LOOSENED lhNER FILTER CAUSED UNC00PLIhG

G Ck2 CIP49C* 070977 P CD C13 C L 46 46 CRD5 FAILEC 10 FLLLY INSERT FOLL0hlNG A 3 CRAM wuRN OR CETER10R ATED STOP Pl$TCh SEAL 5

G CE2 01e9334 OtC277 M LC H18 bL CRD F-5 LNCCLPLEC btEN h1THORAWN AFTER 1 CRAM TEST LOCSENED lhMER FILTER CAUSED UhCCUPL1hG

G CR2 CitG338 CtC277 P CD H!d 8L CED H-7 LhCCLPLEC mtEN WITHORAth AFTER SCRAP TEST LOOSENED 1hhER TILTED CAUSED UNCOUPLING

G CE2 614t52 116277 P CO H38 6 L CRD H-5 LNCCLPLED CLRING FUNCTIO 1AL TE5T L003ENED INNER FILTER CAUSED uhCOUPLING

* -. . 1
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ChE-LINER DESCRIPTION JF ALL CRDM LERes

P Cp
L C TL Ab A S C Y a1

E h FA l Y M FAIL P $L
$ - bbII*Ib* bO.jI $ ." bbb11 ! $. $$1bb$1.5bb$ [$dbb$$"bbU'73!E
G CE3 C12349' 03C275 P CD M13 C L Ce OLRING C80 SCRM T5T 6 CEC 5 FAIL.St&202 INSERT TIME OTTER 10 RATION CF CRD.0 RIVE SEALS

G C53 012343* 031e75 M CD k13 C L 06 DLRING CRC SCRM T5T 8 CRL5 INSERT. TIME EAC. TECH.5P CETERIORATION OF CR0 drive SEALS
G CE3 C1292C* De2675 M CD LCO CU 04 CEACK5 Ik COLLET HOL5NG CF 4 CROS FOUN3 PERF.MAINT CAUSE hCT CEFIh!TELY DETERMIhED
G PIl CCC20s 072473 M CD HCC L CCNT. ACC 18-35 ufN1 TC QWERTRAVEL POSITION PRO 8. P05518LY CUE TO C0dPLING ' PUD
G PIl C16343 11127e M CD IC3 $C IPPROPER ROC PCvEPE>T5 CAU5do INADVERTANT CRITIC AL PERSONNEL SELECTED mRCMG RC05 CURIhG TEST
G PC1 002116 057372 m CD 013 L 1 CONT. RCO CIC HOT FULLY INSERT DURING SCRAM EXCESS. LEAK. ACROS5 STJP PISTCh SEALS
G PC1 0173e3 C22377 P CC IC6 5C IPPROPER E00 PCvf ME>T R E5LLTED IN HIGH SLR SCRAP DEFECT!vE PROCEDURES ON STAR 1-UP RCD SEQ.
G kM1 CCCSC8* 112C73 P 00 C13 o0 11 13 CJNT. R3C5 OID NCT FULLY INSERT DURING SCRAM EXCESS LEAN. ACROS5 STOP PI510h SEALS

E2 G NP1 CCCS6e* 412673 P CC C13 80 15 I! CCNT. ROC: CIC hCT FLLLY Ih5ERT CLRIhG SCRAM EXCES5 LEAK. ACR055 STOP PIST0h SEALS
G hPA C 17e 71* 031077 P CO LCC C C 03 FCuhC LINEAR INDICAT. Ch 3 COLLET RETAINER TUBE 5 CAUSE UNDER INVESTIGATION
G kP1 C194C4 1C2677 P CC OC2 50 CEC 26-51 F AIL ED TO INSERT WHEN RX kA5 5 CRAMMED ACCUM. FJR CR0 HAD IMPROP. VLV LINEUP
G P82 C167e3A 010277 M CC CCO RL E00 30-27 OIC NCY FLLLY INSERT ON AUTO-SCRAP SIGML SPECIFIC CAUSE h0T DETERMINEC
G Fe2 Cit 7e39 010277 P CC CCO Pt R00 54-23 DIC NOT FLLLY Ih5ERT 04 Abio-5CR AM SIGNL SPECIFIC CAUSE h0T DETERMINEC
G PR3 C147248 C5ce7e P CC DCC R L MCO 10-23 OIC NOT F LLLY Ih5E RT CN ALTO-5CR AM SIGNL SPECIFIC C AUSE h0T DETERMINE D
G Pf3 C1472*t w"2$76 M CD DCC R L RCO 10-23 DIC NOT F LLLY Ih5ERT 01 AUTD-3CR AM SICML 3PECIFIC CAU5E NOT DETERMINEC
G Fe3 C19L91A 092577 P (C LC1 5C RLC 02-27 F AILEC TO F AST SCR AM W4EN REQu! RED TO FAILURE DUE TO CLOSED CHG. WATER WALbES
G P93 CIS0cle CS2577 P CP CCI $0 BCD 14-15 FAILEC TG FAST SCRAM WHEN REQLIREC TU FAILURE 00E TJ CLOSED CHG. METER WALWE5
G Pt3 C19C91C C97577 P CC CC1 5C ELD 18-0 3 F A IL E0 TO F AST SCR AM WHEN REQUIREC TO F AILURE DUE TO CLOSED CMG. u ATER VALVES
C P!! COCC76A 030973 P CC 12C 5 0 GC0 34-15 PCbED FRGP 61N. b!THORAuN TO FLLL-Ik MOVE. CUE TO HI. PRES. IN CCOL. WTR. LINE
C P!1 CCCClen L30G73 M CC nc$ C FCL 34-15 thlERF&m >ITH FUEL ELE.CHN. 1" FR.FUL-IN bHCHAMFERED EDGE INTERFERS WITH FUEL Chh.

)
,
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CNE-L1 hen CE5LPIPTich_3F ALL CRON LEpas

F C F
L C T L A

V A 5n y A 1
E k FAIL i * CAIL P 1 L FAILLRE MECHANISM
.h 1. C.L.kT bb .L A .T F..! P.. C.C.D..E E. 5.e. f A I .L U..R E .9 0.C..E

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

C Pal C17713 utC277 P CC HC0 L d60 4e-39 wA! w1THL6A.N BEYOND THE FULL UUT POSIT. CAUSE ONCER 1hvEST. MEh LES TJ 8E SU8MIT.

G FI! Cit?CC Ce0t?7 P CD ECO L 6CC 34-11 REPAINEC FULL OLT wHEN RX hA5 SCkAPMEC GAUSE UNJER 1hbEST. %Eh LER 10 SE SUBMIT.

G CCI 0003tc 042173 P G0 101 5C IPPaLFEk hwC PCVEPitT/ PEAT GEhERATION RATE EALLs, PE=50NhEL Eh80pthROMG RJD SELECTED

G GC1 CICe!G IC1174 P C. F 13 C scD h-11 JAPPEC FULLY Ih5EmTED FAIL. CAUSED ST 8AOKEh SEAL CN STOP PASTN

G CC1 CA2tt3 LtC375 P CC Ice 56 IPPR3PER RCC b1THLEAhL LLEING REFUEL 1hG IaADEQLATE PROCECUEES

G CC1 C1tsec 0?w976 P CC ICI 5C IrPROFc5 ROL PEVEMIkT/2 FUL6ED $1MdLTAME005LY PERSONhEL ERR 3R

G WY1 CCC417 41U173 P CC IC3 5r IPP6JPEF ROC PCVEME >T CAL 5ED IN A0bEkT AN CRITICALTY PE 450NhEL Ekkah5tthTEELOCK5 JuMPERED/It:'

C bil CIClet 041474 P CD TCt * TECH SPEC v!CLATIch/FAILEC TO EXCERG15E B005 ped 50NNEL ERRORIOVERSIGHT CN WEEKLY TEST

b CCI C1451C O!117e P C D n ' '. RL 1 On C RCD F1kGERS STUCF i SEPARATED FRCN SPICEb AUD F1hGERS BROKE WHEh FREEING RCCA E-3
p,

h FN1 0198G4 110377 P Cd L23 9L RCC SPICER ASSEMBLT BANE F0uMC SEPAR FROM kCC HL8 CAUSEC BY FAULTT BRAZE J0thT$$
u IP2 CitC11 Ot2677 P C0 GCC U RCC 5-2 BANK C DROP 8ED CURING STARTUP CAUSE UhKhCdh

b IP3 Cletta 111 e'e t P LC ECC L REC C-8 EAhK F 6ECAPE MI5 ALIGNED DURING hCAPAL CP5 CAUSE LNnhCoh'

h 811 CICe*9 C:2074 P CO IC1 hC IPPRuPcE ROC POWEPEST/PART-LEhGT4 R005 1h5ERTED Tu --82A /tPERSCNhEL ERROR

I h RG1 C123114 03357$ P CD G21 70 6 BANK CR2 RCC GS D6CPPEC hTd IN CAB GRhD CCMT Pwk FOR ST ATh GRIP.

b 6G1 C12311e 030575 P CD G21 T C 6 8ANs GR2 RCC G-9 [*0PPEC hTR IN CAS. GRND CONT.PhR.FOR STATh GRIP.

h RG) C12:42 04107S P CC JCS 50 LEAK th CANPT SEC K-7 CAP DN CRD RGO TRAVL HCU5thG CAUSED BY IMPM.TCRGLMACH.CEFECT IN CAP

h PGA C13394 051775 P CD E21 5C RCC G-5 BANK 8 DID >CT MGWE WITH BANK CbkING TEST CPEN CPT Ih CA8LE OR C0!Le G-S LIFT COIL

h AGI u145Ge* C41E7e P LD G21 T C 02 9 BANK GRCLF 2 2005 G-5 AhD G-9 OROPPED FAILLME OF 4 P.C. CARC5 PC5518LE CAUSE

h RG1 011098* C7C476 M CC G21 T C 02 8 Bahn OkJUP 2 B005 G-S AhD G-9 DRJPPED STAT 10hARY C01L C1kCUITRT FAILURE

h PG1 C15328* 06C476 P CC G21 T C C2 C 8Amk GRCOP 2 ROC 5 G-3 Ahc G-11 PARTIALLY DRCPPED ST AT10hARY Cull CIRCUITRY FAILURE

* - .s
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u.h E .L.1h..E P. . .L E ! C R I .P T .I ON..... . .. 3.F. ..L L..C.E OM..L E R ' S
A

. .. . .. .....

P CF
b h $h $AE h FAIL Y P FAIL P SL
h. . T . C. L. h. TN. U. C A.% .E.$ P. .C C.C. 6 .E .$.e_ .F A .I L L E .E .M.3..C .E FAILURE M E C H A.N.I.S M

. . .. .
. ... -

_ .

b RG1 Glee 44 12177e P C3 G21 TC RCC F-12 CkCFPEC CbkING CPEd. AT REcuCED LOAD FAILLRE OF STATICNARY HOLC COIL CIRCu!TRY
h RG1 C19S95 111677 P CC E21 iC PCC C0hTkCL LPGEhi FAIL. 600 STCP ALARM LIT RANDOM FAILURE OF 2 DEFECTIWE P.C. CAE05
h PCI C1959e 111077 A CO F21 iC RCC CONTPCL LPGENT fAILLEE AOC ALARM LIT STATI0hARY REGbLAT. FAIL. IN 150 PhR. CAB.
b RL2 CC2C12* ot2C72 P CD C21 5 0 03 3 800$ ($ANK C-GROUP 2) CEdPPED INTO THE CORE MULTIPLEXING TNTRISTOR FAILURE PhR CA8200
h PC2 01C293 C*2674 P CD IC2 : C kCC a55EPELY INACVESTANTLY 8EMOVED C0RIhG REFLEL PER$0MMEL ERROR
h kC2 C11114A 121174 P CS MCC U PART LEhGTH ECD CCNT. SV5 FAILED WHILE AT PChEE CauSE CF FAILURE NOT STATED
h RC2 C11114P 121174 P CD TCe 5C RC05 h0T INSERTED ($/0)shMEN PART-LENGTH ROD IbOPEE PROCE00RES HAD S PARAGRAPHS CELETED
h 602 C19342 042477 P CD CCC L 6CC M-9 CIO FCT Ih5ERT Oh REACTOR TRIP CAU$E IS LNnN0th
t RC2 C20L*2* 02177e P CD J23 s T 02 P1hMULE LEAK $ CN 2 $EAL hELDS (0-4 ANC G-7) APPAREhTLY THE kE5 ULT OF MELD CEGRADATICh

,.

[3 m SL1 C13t9e 102!75 P CC LC2 C 1h ACviE T. SE kT CR0 1 HAFT CLkING CR ANE OPER ATIGN PER$CNhEL ERR 3R
h 501 Clebl* Dele 77 P CC G21 5C RLD J-13($HLTC0hN BAhK A10RJPPED DURING NORM. OPER LCS$ OF Ph8 TO STATI3N. GRIP COIL CF CROM
h 151 C145CC* G4C476 P CC k 21 i C C3 ALL O!GITAL ECC POSITIGN INDIC. WAS LCSTs 3 TIMES FAILURES OF ELEC.CUMP. DuE TO CWERhEATING
= TF1 C189C6* Ge 217 7 m r0 E 21 5 C 13 LCSS CF RCD CCNTROL AFFECTING 13 0F PLANT 5 53 RLLS FAILURE OF $UPERVI5ORY 8UFFER PEM. CARD
h TL3 CCIC26 CtGe73 P CC CCC EL RCC H-8 Stuck AT 222 STEP 5 AFTER E00 CRCP SIGhAL h0 CAU$E DETERMINEC
= TL3 CCC3Ce OPle73 P LC CCC k L PCC J-5 FAILEC TO CSCP AFTER RX TRIP BRERS CPENLO NO CAUSE DETERMIhED
= TL4 LLC 2e! Ce1573 M CC IC3 5C KCL TEST C0hELCTEL bHICH TECH SPECS DCNT ALLdh PERSONhEL ERROR
h 151 CC2C77 101672 P CD 000 L PCC 19 FAILEC TO CkCP CCPPLETELY INTO THE CCRE REASON NOT KN0hh
h TP1 OC2115 110372 P CD L22 L DhAPLE TC RElhSERT 500 5-le AFTER Ih3PECTIch M15 ALIGN. $HRD.TLBE E 5HRC.TLBE 80LT
b 212 CCC729 011774 P C0 J23 L LEAN.8EThh CFC LATCt H005hG EECO TRbL h00$N CROP 14 CRACE IN CANOPY SEAL WELO BETwN HOUSINGS

|
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APPENDIX h
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APPENDIX S

-

ONE-LINERS OF " DEMAND RELATED" AND " TIME RELATED"
;

FAILURE CLASSIFICATION
4

J

'

There are two classifications of interest; (a) time related and
(b) demand related faults. Any one-liner which has a "D" in the column

'

'

headed " CLASS" is a " demand related" fault, and the one-liners which
have a "T" in the " CLASS" column are " time related" faults.
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LNE-LINEh5 CF "CEPA>C RELAlEC" AhC " TIME RELATEb" (AILLRE CLAS$1FICAT10N

P C F
E C TL 4V A 5C Y 4 1

E N fall Y P FAIL P SL> 1 Crkt.hr. LATF 5P (CCE F 5e FAILLRE 90CE FA110RE MECHANISM

& AE1 CIC5L4 OtC974 P CD 7Ct 5C APPROP.PCbEPEhi 0F RCC 7-4 C ALSED HI 5/L R ATE 161P PnCCE00RE FOR COND. TEST WAS IhADECUATE
8 A61 C2131** 042478 P CD G21 T C C9 CEGUP 7 CCNTECL RODS DRCPPE0 DURING PhR 6PEEATILN FAILURE OF A GATE CRIVE CIRCUIT
P CE? (1940S C40477 P CC E12 R C FCC 6 GE 7 hCLLO NCT MCVE hHEN PECbCthG PmR CECP $1ATCR FAILED / FUSE SLEW
P Ch! (It4(3 g4Ct77 P CC G12 g 0 Ih McCE le RCC 3 GR 2 CROPPE0 IhTO CCEE FAILURE OF CROM ST ATOR C ALSEC ROD TO CROP
6 CE3 L17943 042777 P CC ICI $C RLC GECLP 6 EXCEEDEC ITS INSERTION LIPIT (I.3.) PERSONNEL ERROR (COPMAND FAULil
a Ck3 017544* 047777 P CD G21 i C 02 Ih MOCE le RCC GRP 1 CRCPPED INTO CCRE PC5518tE G500hCED SHIELD TC 24WLT PRCG
e CR3 017541* 0: 13 7 7 m C D t. 21 i C C9 Ih MOCE le GRCbP 7 CROPPED INTO CORE POSSISLE DESIGN EkRCR, GATE ORIVE REL.CRT.
9 CR3 C17437* ctg 177 P CC E21 5 C 29 CRC SYS. FAILEC TC PO!!T. REG.RCOS CN ALTD CEMAhD LOOSE CONNEC. Oh CR0 PRO G.PRIN T.CK1.C ARD
8 |R3 C19424* 101677 M r0 G21 T 0 C9 !> PODE 1 0LkING TEST SP-110 GRP. 7 OROP INTO CDRE RANDOM INTERMITTENT PohER INTERRUPTIONS
8 iP1 C6CbCC 020674 P CC PC5 80 RCC 6 GP A CIC NOT INSERT CURING A FAST INSERT!Ch ID TAGS PUT ON TOO TIGHit0 PEN MTR WINCpG$
8 IP1 CIC329 C70774 > CC P05 tC 6CC 16 GR A CIO NOT INSERT DuRING A FAST INSERTich 10 TAG 5 PL1 CN 100 TIGHTIOPEh MTR h!h0hG3
9 CE1 CCC417 1CC!?3 P CC ICI 5C TECH SPEC RCC WITHORAhL LIMIT $ WEME ERCEEDEC PER$0NhEL ERROR

[] 8 CEI 012286 010375 P CO Ice !C RCCS bERE PCbED h!Tt00T CALCULAT1hG 0 PChER hCR1H VENOCR/PER50hMEL PEOCECURES PRC8LEP
43 P CE2 0122G3 011575 P CC 1C) 50 IPPROPEP ROC PCVEMEST CAUSED CVERLAP PRC8LEP PERSONhEL ERROR

8 CE2 01320d* OE2S75 P CD GCC 3 C 09 GR 7 ROCS CRCFFED CAL 5ING LOS$ CF RECU1 RED ObERL AP ha PROBLEM FOUND/PROBA8LE COMMAND FAULT
B CE2 C2Ce65* G3017e P CD G21 5 0 12 CahTnLL R00 CRuue > DEOPPED DURING PERFCRM. TEST MOMENTARY LOS$ OF POWER, REA$0N UNKN0bN
8 CE3 C12298 020975 M CC 1C1 5C IMPROPER R00 PCVEME>T CAUSED OVERLAP PkC6LEM PERSONhEL ERROR /hRCNG ROD POS MONITCBEC
9 Cf3 C14818* 042276 P GC G21 T C 09 GECLP 7 ROCS CRCPPEC AT 951 POWER A FAILE0 GATE ORIVE CIRCUIT
F CE3 C1201C* OtC976 P CD G21 1 0 C9 GEOLP 7 RCU$ CROPPEC TWO PhR. SUPPLIES FAILED (FUSE.TRANSISTCRI
E R$1 016011 ICC17e a CD ICI 5C RCCS IN PCSIllCN TO GIVE *1C CELTA R/E SHUTC0hm PERSCNNEL ERROR DURING COLO $ HUT 00hN
E T11 C12144 021C75 P CC ICI SC CPEkATEC h!TF ROL 6se LChER THAN kEST OF GRCUP e PERSONNEL ERROR
8 T!! C13735 11147: P CC 4C2 S C BENT FCLhD OPEN ON CRCM/ GAS WENTED TO RR BUILD 1hG PER$0NhEL ERROR /FAILE0 TO FOLL0h PRCCED.
C CC1 C19tP9A 111277 P CC G21 70 e>ILE AT 55 PhR AT 3:04AM CcA 54 DROP.TO FULL-lh 15-VLT PWR.5UP.IN COIL Pht. PROC.0 RIFT Lom
r CCI C156P9E 111277 P CC G21 iC hh!LE AT SS FhR AT 11114AM CEA 54 ORCF.Ta FLLL-IN IS-VLT PeR.3UP.1h COIL Pht. PROG. DRIFT Los
C LC1 C20471 L10276 P CC G21 TC h>ILE AI $5 thR CEA 32 CRCPFEED TO FULLY INSERTED CEA 15-VLT PhR.30P. FAILE0
C CC2 Cle3CCA 07C577 P CD G21 TD bEILE CPER. AT FULL PhR. CE4 30 SLIPPED PadTIALLY INTERMITTEN FAIL. OF 15VOC PChER SLPPLY
C CC2 01E30CB 070777 P CC G21 iC hMILE CPER. AT FULL PhR. CEA 30 SLIPPE0 PARTIALLY INTERMITTEh FAIL. CF 15VCC PCWER SLPPLY
C CC2 CIS274 1CC277 P CC G21 TC ULAING FLLL PhR. GPS. CEA 37 ORCPPEC TO FULLY Ibs. 15 VLT PeR SUPPLY FAILED LOW
C CC2 CISf53 111177 P CO F21 SC CEA 36 hCbLO hCT MunE THEN OROPPED hMILt AT $1 Phk CEFECT. TIMER MOD. IN C0!L PhR PROGRAPMER
C FCI CC6423 OtQe73 P CD IC6 5C R005 b!TbCRAhh mHICF RECUCED $10 M ARGIN TO * 2.4 PROCECLRE BASED ON hRONG RCD WCRTH CURVES



_ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_

0%E-LINE85 CF "CE P A>C R E La TED" AhD * TIME RELATEDa FAILLRE CLASSIFICATICN

P CF
5b a$b

F h FAIL V P FAIL P 5L
h.

1 .C C .h 1. h 0. r.a l .t 5. .& . C.C.C .E E. 5.e. ;--. . ... .. .
IAILLRE MODE FAILURE MECHANISM

C P12 CitC3 092276 P CC G21 5C CLRING CEA PARALLEL. CPS.eCEa 49 080PPED INTC C08E bLCh4 FUSE IN PARALLELING C18CUIT
C *e1 CC2C53 CIC372 P CC JC5 5C STEAM LEAK TFECLGk CRlbE P ACK AGE OF CRCM NJ. 17 IMPROPER A55EM.0F FLANGE CAUSEC SEAL FAIL'

'

C PA1 C14924 011777 P CD 101 TC IPPROPER ROC MOVEMEhT CAUSE0 OI5 PLACEMENT PROBLEM PERSONNEL ERROR / FAILED TO SELECT AUTC

C Pal catc25 011777 P CC TC1 1C IPPR3 PES 50C PCVEME>T CAUSED CISPLACEMEh! PR0fLEM PERSCNNEL ERROS/tRCNG SWITCH POSITICN

C Pal C21116 041576 m CC IC3 5C IPPRJPER RJC PCVEPEhitGU7-OF-5EQUENCE FRUBLEM PERSONNEL ERROR

C SL1 C14999 O!?576 M CD E21 50 REGULATING SCC 59 IPM0bABLE SECAd5E OF CEA POU. PAL FAILURE IN R AISE /LCwER CKT OF THE MDCULE

C SL1 0155CP 071076 M CD G21 YC CEA 50 CACPPEC s!TH Rx. CE!T. AT 0.01% PhR. FAILURE CF 15 %QLT POWER SUPPLY

C 511 CIPLfC 012777 P CD G21 iD CEA 39 CRCPPEC WITH FLANT CPERAT!bG AT P0hES FAULTY INSE4T10M TIMER

G 8F1 CCC512A 1C0473 P SD P20 $C RCC 54-27 was wALbEC OLT kHILE FULLY b1THDRAWN NO SUPPLV AVAILABLE TO SCsAM RODIPERSONL)

G af2 C15392 CE1976 P CD D20 5C RCD 30-31 INCAPA8LE OF WCRAN/HCU VALVES SHUT COMMAND FAULT /PER$CNNEL ER908

G GP1 C13723 111375 P CC DC1 5C ECD INCAPABLE CF SCSAM/ACCUNULATJR VALV50 OUT PERSONNEL Eas0R11NSTRUCTICMS REVISED)

G ERI C16935 01C977 P CD TC) $C LPERATCR PULLEC RCD 5 TO hCTCH 48 INSTEAC 3F 24 PERSONNEL ER50R/ MINIM 1ZER F AILED TC RLOCK

E tR2 C2Ce384 033178 P CD Hle CC kCC 22-19 UhCCUPLED FROP CRIVE PECHAh!$M ROD ORivE MECH. INNER FILTER CAME LOOSEr.

O$ G ER2 C2C6 389 033178 P CC H18 CC PCO 26-39 UhCCUPLEO FROM CRivE PECHANISP ROC DRIVE MECH. INNER FILTER CAME LOOSE

G CCI 0195P3 092977 P CD HC2 CC LNCOUPLING RCD AND !PUC FINGERS SENT IMPRCPER ASSEMBLY BY MAINTAINANCE PERSON

G CA1 CIC42P 070274 m CC ICC TC 900 18-27 w!TFLREw bTTHCLT WITHORA=L 51CNAL APPLID EAACT CAUSE NOT $TATED

G LA1 CIC517 071674 P C0 ICC TC ECO 06-23 h!1FCREh b1THCUT u1THCRAuL SIGNAL APPLID CAUSE UNKN0dNe BEING INVESTIGATED
G CAA CIC691 090e74 P CD 121 T0 RCD M0VfD m1TFDLT OPERATOE ACT104 IN 2 INSTANCES PROS. CAUSEeN015E SPikts IN BMC5 OR TIMER

G CF2 CCL284 L41973 P CC HC2 8C CSC L-11 UNCCLPLED bHEk h!THDRAWN DURING STARTUP IMPRP.!NSTAL. CF FILTER DAMAGE RETAIN.575

C C52 CCC2E5 021973 P CC HCZ 8C CBC A-8 UNCCLPLED WFEN h1TH3RAhN DUR1h6 STARTLP IMPRP. INSTAL. OF FILTER DAMAGE BETAIN.5PR
G C62 CCC286 021973 P CD HC2 8C CR0 6-6 LhCCLPLED w>Eh b1THORAth OURING STARTLP IMPRP.IN51st. OF FILTER DAMAGE RETAIN.5PR

G CE2 C12217 012575 P CC Ice 5C 2 A0J CChTRCL 9005 61THORAh4 CLRING REFLEL1hG CEFELTIVE TEMPORAEV PROCECURE

G ER2 C12P4t* De1175 M CD n2C 5 C 04 CURING SCRAP TESTe4 CRWS. DID h0T MEET 51 SCR. TIM. HIGH PRESS. IN SCRAM %LV.NEACER
G Eb2 C1452% C41376 M CC IC3 TC kCC5 EACERCISEC/RX %ESSEL CPEN/ PERSONNEL Ik AEEA FERSONNEL FAILED TO EVACUATE AREA

C M11 01e343 111276 > CD 103 5C IPPEGPER Ra0 PLVEME>TS CAUSED INADVERTANT CRITICAL PER$CNhEL SELECTEL tRONG RCDS CURING TEST

G PCI 0173t3 022377 P CD ice 50 1PPRJPER PCVEPE>T RE5LLTED IN HIGH SUR SCEAP DEFECTIVE PRCCECURES ON START-UP RCD SEQ.

G hM1 C194C4 1C2677 P LL CC2 5L CRC 26-51 FAILED TU Ih5ERT kHEN RI hA5 SCRAPMED ACCLM. FOR CR0 HAD IMPROP. VLW LINELP

G PE3 C19C418 092577 P CC LC1 50 GCD 02-27 FAILEC TO FAST 3 CRAP mHEN REQUIREC TO FAILURE CUE TO CLOSED CHG. k&FER v4LVE5

G P83 019s91e u92277 P CD LC1 5C RLC 14-15 FAILEC TO FA5T SCRAM kHEN REGUIREC TU F AILURE QUE TO CLOSED CHG. W ATER WALVES

G F03 C190910 092577 P LC Col 5C RCD le-C3 FAILE0 TD FAST SCRAM wHEN REQUIREC TO FAILLRE DUE TO CLO5ED CHG. WATER VALVES

. se
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C.N.E -L.a h.E .4 50.F...'C.E.M.A h t R E L..A T.E D."..A N D..".T.I M E R E L A T.E U."..F A L.L.R E .C.L.a h 5_1_t .A C.A T.I.CN... . . ..... .. .. _- .. . .. .. .. ..

'F C s
L C T A Ab A 50 Y A AI h IAIL Y P FAIL P 5 Lh Y

6.C.hi. nu. L. a l .f 1
.P. C C.C.E E. .$.e. .l A I_L U_.F E .N O.C.E .F .A.I .L U R E ..M.E C .H.A N I .S.M- ... . . .. .. _ . .. ... . ..

G P11 CCCLien 430973 P CC I2C 5C dCD 34-15 PCbED FRUP e!N. h1THCRAtN TO FULL-IN NJdE. CUE TO Hl. PRES. IN COOL. hTR. LINE
G PI! CsCJ1o* 030573 P CC k C* C RLC 34-15 1hTERFER 61TH FUEL ELE.CHN. la FR.FLL-lh UNCHAMFEkEC EDGE INTERFERS h!TH FUEL CHN.
G CC1 CCC350 092173 P CC 101 5C IPPROPER ROC PCVtME>T/ HEAT GENERATICN RATE EXCEED PER$ChhEL ERRORihEONG ROD SELECTED
G CCI CICt:C IC1174 P (c F13 C ECO n-11 JAMPEC FLLLV 1h5ERTED FAIL. CAL 5ED BY eRCKEN SEAL Ch STOP PISTh
G CCI C12ttJ a!0375 P CC ice 50 1PPROPEk E00 h1THORAhl CUEImG REFUELIhG IMADEQLATE PROCEDURES
G CCI C153F0 C7C976 P CD IC1 5C AMPROPEE ROC PEkEME >T/2 PLLL ED 5! Mutt ANEub5LY PER5CNDEL ERROR

G bY1 CCC4?? 110773 P CD 103 $C IMPkOPEG POC PCWEME ST C Ab5 ED Ih ADvEST AN CR111C AL TY Pim5CNhEL ERR 0s5/1hTERLOCKS JUMPERED# TEST
h PT. CICt49 0*2974 M CC ICI 50 IMFROPEE EOC PCWE ME >T/F AR T-L ENGTH RCCS INSERTED TC --823 //FERSONNEL ERR 0k
h RC1 012311A C30575 P CD G21 TD 8 BANK GR2 BCC G5 0FCPPEC nTR IN CAB GRNC CONT PWR FOR STAT > GRIP.
b PCI C123118 030575 P CD G21 T0 8 BANK CR2 RCC G-9 CROPPEC hTR IN CAB. GRND CONT.PkR.f05 STATM GRIP.
h EG1 G12542 041075 P CC JC" 5C LEAK IN CAhPY SEC k-7 CAP DN CR0 800 TRAVL HOUSING CAUSED BY 19PR.TCRCEMACH.0EFECT IN CAP
h RG1 013354 C91775 P CD E21 1C RCD G-5 8ANK 8 030 kOT MOVE v1TH EANK OURING TEST CPEN CET IN CABLE OR COIL, G-5 LIFT COIL

b RC1 0145See 041676 P CD G21 i C 02 8 6 ann CRCUP 2 R005 C-5 AhD G-9 DROPPE0 FAILURE OF 4 P.C. CAROS POSSIBLE CAUSEr.

03 h BG1 C15e9P* ??C476 P CD G21 T C 02 8 Bahn GRCLP 2 RCC5 G-5 ANC G-9 DROPPED STATIONARY COIL CIRCUITRY FAILLRE
h RG1 01532e* QE0476 P CD G21 7 0 G2 C BANP GRCUP 2 RODS G-3 AhD G-11 PARTIALLY CROPFE0 STAT 10hARY Colt CIRCUITRY FAILORE
h RG1 C14644 12177e P CC G21 i C RCD F-12 CROFPEC CL5ING CPER. AT RE00CED LOA 0 FAILURE OF STATIONARY HOLD CCIL CIRCUITRY
W BG1 019545 111677 M CC F21 TC RCO CrhTRCL LRGENT FAIL. 600 STCP ALAEM LIT RANDOM FAILURE CF 2 DEFECTIVE P.C. CARD 5
h PG1 019592 111e77 P CC (21 TC 600 CChTRCL LEGENT FAILURE ROC ALARM LIT STATI0hARY REGULAT. FAIL. IN 180 PhR. CAB.
b RC2 CC2C72* Oe2C72 P CC G21 5 0 03 RODS (8ANF 0-GRCLF 2) CRCPPE0 INTO THE CORE MULTIPLEKING THYRI5 TOR FAILURE PhR CA8280,

h RC2 C10293 052e74 M CC IC2 50 6CC ASSEPeLY 1hADWE8TANTLY REPOVED DURING REFUEL PERSONNEL ERR 0R

m RC2 C11114e 121174 P CO IC6 5C RLCS NOT INS ERTED(5 /CleWHEN P ART-LEhGib ROD IMOPER Fh0CE00RES HAD 5 PARAGRAPH 3 CELETED
h SL1 013ete 102575 M CD LCP O IkADVERT. BEkT CRC 5 HAFT CU4ING CRANE OPERATICN PERSONNEL ERROR
h SL1 C18t i5 Otle77 M CD G21 5C ECD J-13(5HL100eN BANK AICRJPPEC DdRING NCRP. OFER LOS5 OF PWR TO STATION. GRIP COIL OF CBDM
k TRI 014500 04347e P CD F 21 T 0 C3 ALL DIGITAL ECD P051T10h INGIC. WAS Lusie 3 TIMES FAILURES OF ELEC.CCMP. DUE TC OVERHEATING

TR1 Cle9Ce* Ot2177 P CC E21 5C 13 LL5) CF RCD CONTROL AFFECTING 13 0F PLANT 5 53 RC05 FAILLRE OF SUPERVISORY SUFFER MEM. CARD=

h Tb4 CCC203 Ge1573 M CD IC3 50 800 TEST CONCUCTED kHICH TECH SPEC 5 00>T ALL0m PERSONhEL ERROR
E iP1 CC2312 04w872 P CD F14 9 T RCC 13 FA!LEC TC M0tE tbRING h1THDRahl FOR INSPEC. EMBRITTLED SHAFT CCNNECTING Pl> BROKE
8 IF1 CC269e Ce1772 P CC C14 9 i RCC 14 JTLCK 36 INC6ES CUT JF THE CORE ON SCRAP EM881TTLED SPIRAL PIN CONNEC1. SEAL 5 HAFT
8 LE2 C14613 C2267e P CD GC4 R T CRCPPED CONT.RCO CALSEC RX.JUAD. TILT TO Ex. TECH SP SHRT. CUE TJ DETER EP0XY IN STAT.WNDG5.
E CE2 C2C154 122977 P CD G12 E T LR4GR6 CRCPPEC eHILE BEING h!THCRAkN 5HRT. ULE TJ 0-RIhG FAIL., Ih STAT.nh0G5.

E CE3 C2Cc41 C21C7e P CD G12 R T CR3GR4 LROPPEC OURIDG Ah 6P5 BREAKEk TEST SHRT. Duf TO 0-RING FAIL., In STAT.wNOG5.

. _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - -
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CN.E .L.1 h..E R.S..O..F. ." C .E .P A h..C..R .E L .A .T.E 0..a..A.>0"TIPE AELATE0" FAILLRE CLASSIFICATION
. . . . . - =-

F CF
L C TL A

W A 5C Y a1

.k T. CCST h). C.$ I. 5 .. C.fh.k .$ | e. .i A. .I.L U.4 E h 0 C E------- FAILURE MECHANIS.M... .... ... .. . .. .. - __ .====

C Pal CG20*2+ OP2974 P CJ 024 C 1 04 4 ROD 5 FAILEC TO ORCP CLRING CRCM TRIP TESTING DEGRADATION OF LUS. ON SPLINE SURFACES

C PA1 C43014 072775 P CD E16 k T C60P14 hCULO hCT INSERT OR WITHCRAW ORAKE LINING PARTICLES BETWEEN COILESMAFT

C PA1 C13C7! 072775 P CC Elo R T CWDM33 COLLC h1THORAm BUT WOULO Mai INSERT ORAEE LIN1hG PARTICLES 8ETWEEN C0!LE5 HAFT

C FAI C14237* 43047e P (D L17 C T 03 SEVERAL CRDP IhNER CLLTCH BEAPINGS FOLND FAILEC 8 EARING FAILURES OLE TO OVERPEATING

G tF1 CCL 12 1C0%73 m C0 ele T 6LO 26-55 ORIVE FAILED TO 1%5ERT WHILE AT P0mER 200 OR1WE SV5 NAD A DIRTY STRAIMER

E EP1 CICC32 v33174 P CC LCe k T CLPIhG 1h5PEC kCD RCLLEP MISSING, RCC 8 LADE C-6 EXCESSIVE WEAR OF SOFT PINS

G 8PI CIC351A wo0474 P CO F1C 5 T BLC C4 FAILEC TO NubE DURING PRE-STARTUP TEST ROD eLA0E RJLLER mECGEO th DIIIE CLP

$[ C tF1 01C341F Ct0574 P CC FIC F 1 RCC 8b bCLLC NGT PubE FROP FULL INSERTED BOLT OR CAP SCREW hE0GEO IN C131E CUP
b# G EP1 C12197 011775 P CD F10 RT SEPI-ANL CRC ][5T . R00 84 SibCn FULLY INSEETED 1-INCH BCLT WITH NUT LOOGED IN THIMBLE

C 2P1 C13131 072575 P CD F10 R T RCD E4 tCULC h0T mITH0 paw PROPERLY POSSIBLY LOOGED BY 3 MALL C8 JECT IN INTERh
G EP1 C2C934 032C7e P CC J13 T LEAKnGE FRCP RCC F3 CRI%E FLAhGE C-R1hG SEAL FAILURE

G IR2 C13629 CS2575 P CD Hie T RCO 26-C7 DRIFT FROP FOLL INSERT TO FULL m1THCRam FOREIGh MATTER Ih CR0 COLLET P15T0h AREA

G CR1 01Cle3 C41274 P CD Flo T CR0 6-2 bOLLC NOT FLNCTILh WHEN GIVEN h!THDRam SIG HI CRUD LbL SELIEWE0 TO OE RESPONSIBLE
G CR1 016266 wt1577 M C9 Plc T CEO G-9 Ih5ESTEC TO 00 THEN DPIFTED TO P051T10h 12 PROS.CAUSE OF MALFbMC.WA5 FOR. PAT.CCNTAM.

b R02 C2 Cit?' 02177e P C0 J23 t 1 02 PINHOLE LEAK 5 CN 2 SEAL hELOS (0-4 AND G-7) APPAREhTLY THE RESULT OF HELL CEGRACATION

* .
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APPENDIX T

ONE-LINERS OF TECHNICAL SPECIFICATION VIOLATIONS (NON-FAILURES)
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s a

C C..L .E C .E .S C. .E .I .P T .I_C _h. . . (CC.E CE5CRIPTIch aa

.C C..C.E .C E .s .(.R .I .P .T .I .C h.... _ a .

A . CC - UDRh0hN C - DEMANDFA'LLRE F0 IN EDT 00R NG NCRPAL 5/C s CI : T - TIMEC2 .- Pla ChhEL EDP RATIch5). Fa LLEE "O tC TOP C08 NG SCRAP s Psh OthEL i A MTEhANCE) : L - ONn>0uMFA L 1 : N E5 IC AT EAST 943 CLBING SCPAPs C3 - PER ChhEL E TING) s N . NOT APPLICABLE
-

E - ACL FA L: C PC%E CLA >G : C4 - DES Gh ERR sP0 HEP NAN E5# TESTIN e C5 - FA8 #F0h5T LC'ICN/C.C 3

TgggYFC8Ag gj-P8gEluRag,0!$CREPANCIESF pggFA L.
a :

CAkCLPLEChCC/WERTRAVELCCNCITICh k9- C(hp
~~~~~~~~~~~~~~~~~~G. P C 0 Pb8 8 8 E WEAR sF - h E8hRI Ch1- PPELPLu RCD h WEPENT : C - FERE i M MAT 3 RIAL CChTAMINATIch a

t)CE i E Wl884Tich a .A C.T .I V.I T Y R E 5 L.L.T .IN..G..I.n D.I _S C C.v.E .s .Y.* DTE8hAL LEARA E/RLPTLBE 8 ; I

d60n a
. - _

_

m - CCES NO" OPERA E ECPERLY s : CR F AILbEE a
.. __

2-45PE If 't MC E NC ICfh FIA8 El 3 3-

jf|*JEatc),g!!6fIfit!}),litlIl8, L}fitlE'FIORElttil"'"'"''""''' : 5521 !!$c''"'o"
EAL Fi : E i L :

h h AILL E58 6- > Fan FA(L BE t

a : 7- 1,
,

Ris"R l ER PLLGGED s n - MAINTENANCs
NG PA I USE 3 C . CEMAND CN COPP0hthie - o,>-

oo ...............__......... ....................-s - g19- NGthEI RE a
h-NORMAgWgE84TggN/

REsgfA gF,j{COLEMP{gNEN
A UP LY SYSTEM s3 gg gggg,

, , ,
C.C..P P ON..E h.?..CC CE. (L RE/PS : T - TESTING: 2-FA' Ekt L

3 hE i FA Lupu : L - Ohnh0hN
-- . -.

s 4 - LL iICA ION PR08LEM
C C O..E .C.E.5.C.81.P T.I c h

a :-- . ..
aCC . CENTSCL RCC CR!bE A55ErdLv s e

e :- ==-- ----.------ -.---.................__............. ......... ...:_..___.. ___ - - _=... __................:
a a

.T.Y.P.E .O.F..F.A.I.L.L.R E ..C.C C.E .5 a N55$ VENCCR CCCE5. . . a

.$ .15 T.E M..C.C C _E
------------

. .. s

!!!! E!!c!!!ESt : SEc! c55cHUEt coce !!55'1!!!!"
s

SECLERING CCPMCN CAUSE FAILU?ES Pbs a 5 - SABCOCK & W D
.

- CCMPCN CAU5E FAILLpES :-

8 C - COM8U5fl0h NEERING--.

I' . 8ECL8R
NG ILLpf5 : P - REACTIVITY CONTROL SYSTEM s G - GENER AL E LE C(CPPAN FA T : shR w - hESTINGh0LSE- EfCLOR NG PPAhC FAULT 5 3 --- e

a P - SEACTIVITY CChTRCL SYSTEM

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ - -
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.C N E . L .I N E R I .C..FT.E C H N I C .A L S.P.E .C.I.F I.C.A T.I C1..W.IO.L.A T.I C M S..E h CN - F.A I .L b.R E .S.Si
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E C TL a% A 5e y aI

E N Fa y p ragt p t
'

I . . bb. *.31 b#{L. )I.{{g{E,,3, .f .a.t t u.R..E .M O C.E . FAIL _URE MECMANISM.I . ... . .= .

8 AR1 C12154 011475 P CC T04 h ERROR IN HOTeZENJ P bRe EJECTED R00 WORTH C ALC DESIGN ERROR
l 8 CR3 C16644 122276 P CD T03 N TECH 5'EC WICLATION# CRC BER5 CLOSED, DETECTCRS C05 PERSONNEL ERROR uMILE TESTING

o$ 8 R51 CleC13 C62277 M CC TC2 N TECM SPEC b! ELATION / VERIFICATION CHECKS NOT CCNE.* --ON COMPLETION OF MAINT// PERSONNEL ERRCRm
8 T!! C135t? 1C2175 P CD TC3 h TECH 5PEC v!CLATICNdTEST h0T PERFORME0 PROPERLY PERSONNEL EkROR
E 2P1 019te? 103077 P CD TC6 h MCCE Sh LEFT IN RUN WITH R00 CRIWE REM 0%AL/1.5. MAINT PROCEDLRE REVISED
C VVI CIClel 041474 P CD TC1 N TECH SPEC VIGLATION/FAILEC TO EXCERCISE RODS PERSOMMEL ERROR /DVERSIGHT CN uftkLY TEST

.
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APPENDIX U

1

FAILURE TO INSERT TO AT LEAST 96% DURING SCRAM
1

|

-

i |
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1

I

a

e

e
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,

f
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.F A..I.L L.R E _.P C C.E .C.O..C.E S .F AI.L_L_R E ME C H A h.!.5.M.C.C.O.E.5 .F .A.I L U..R E .C .L .A .5 5 .I .F .I .C .A T .I C.h..C.C .C E .S
a

__ .. 2 __ . s . . . . . .

s e
e a

C.C.L. .E C .E S C..F .I P T .I C.h a (CC.E .C t .5.C .R.I .P.T .i.c.h. . .C C..C.E .C.E .S .C R .I .P.T.I C h
a

. . .. . 2 ... . s . ._

a a
A . s CC - OPKN0hN e C - DEMAND

- Fa'LLRE 'FO Ih EDT CUB hG NCRPAL 5/C CI - PERSCNMfL (OP RATICh5) : T - TIME
C TOP CLE hG 3 CRAP s C2 - PER Ch>EL (PA 1TEhAhCE) 0 - UNKkOwh- F8, LLEE

h $(t A TC At EAST 9et CLSING SCFAPs C3 - PER Ch>EL TE TING) e N - NOT APPLICABLE
O

- FA' L 1
E - RCL FA L|. TC PCbt LB hG s C4 - del Gh ERR E :

P0hER cahGES# ING s C5 - FAs #C0h5T LCTICN/C.C 3

015CREPANCIE5F - RCC FA L5 IC bl Ah I

he-P5CCEDURALhEAR s-FDLP FULLY Ih5t FCSITICN ) N(RMA|, -- ------------------

C - CELPPtC ECC (PbR a C8 - 0) JIBE WEAR s

>- hCCLPLEC 6CC#CtERTRabEL CCNCITICh (shR) : C9 - Ct n!CM s
I- PP6LPtB RCL MOVEPEh1 : LC - FL sh MAT RIAL CChTAMINATICh 8 ACTIb!TY=-R E 5 L L T IN.G. I.N..D.I S C C.v.f .B.V.- >TIBhAL LEAKAGE /ELPTLBE 8 L1 - E)CE $1 E W SIATICN a =--- ---. ---

* * CCE5 NOI CPERATE BLY : L2 - C60M M R AILLRE
RCP[hijf!AggEle5PECIFIC PCCE AC Itt a ' 3-gEALg URE

I b SP b$h Akkbh tkCLJTkh> 2 Cfbhfe Fffbhk e bb b bb b $! b5h a 5
Ehth- AILLREh)>= a L7 plan F A [L RE :: Le -

el Alt NG l A | UBE : 0 - DE AND CM COMP 0hthT00 : LE - F; L7 Ri$"R l>1R PLLGGED a M MA NTEhahCE-

.g;>T NGihEl BE aND 9- h - ha MAgVg ERafggN/gFjP gNEN) UP LY $YSTEM s
, . RE # A{ gg ggAg

.. ...................... .....................s , ,,,

j n(LLRE/P COLEM
CCPPCNEh? CCCE : 22 - FA "Eg g L-OhKNgNGT - TE$Te

| j3-h{jg kN--------------
,, p

C.C D. .E C.E.5.C.R .I.P T.i c.h
a

. . . . s a

CC - CCMTRCL BCC CRInf A15EP6LY a e

'_......._ _ ....... .......................'--- - =--------------------
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a

.T Y P E.O f F A.I.L L.R.E..C.CC.E S.- a
: N$$$ VENCCR CCCES--- ----- -

_3.Y.S _T_E .M..C.C.C.E
-- --------------

3

C L.C..E C E 3 C..R.I P.T .ic.h a (CCE --.$.C.R I.P13 C hCE
- ---- :e CODE .D E S C.R I P T.Ic.h. --. . . s ...- -. --- -

s

0 - DECb6 RING CCPPCM CAUSE FAILUBES Php a 8 - R&BCOCE & b 8
C - CCMPCN CAUSE FAILLBE5 s --- 8 C - COM8USTION MEERING
B - REGLDR NG FAILLBEs : P - REACT!b!TY CONTROL SYSTEM 3 6 - GENERAL ELE C !

5 - ((MPAN FALLT .s .h.R
a w - WESTINGbOLSE

1 - ArCLER hG CCPPAhC FAULT 5 : s

RIACTIb1TY CChTRCL SYSTEM aa P -
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FAILUaE TO IN5E>T TO AT LEAST %6E Lum 1NG SchAP

G C F

\ A 5 & 1
F k FAf Y P FAIL P 5 L

. .T.. CC.kT. hu. r a f .|t . . . . .C .E .F .A.I L.b. R E M E C H A N.I S MMJ
- _- . ..

. . 5 .e. .I A I.L L.A ES P (. .. .C.L.E E
.. .

m
4

. . . ...

G 9t1 CcC514A 1CC4T3 * CC C20 !C kCD 54-27 WA; b4LWEC OLT WHILF FULLY h1TH0kahh ha SbPFLY AVAILABLE TG SCRAM RCC(PE650ML)

G EF2 C15342 Jt1976 P LD 02C 3C WC0 30-31 IhCAPanLE OF SCEAM/HCU v4LVES SHUT COMMAND FAbtT/ PERSONNEL ERROP

C 6F1 C13723 111373 P CC CCI 5C ECC IhCAPABLL CF SC5AP./ACCUMJLATOR bALVEC CLT PERSCNhEL ERRORt!NSTRUCTICMS REV15E03

C PDF CICr.4*A 110274 P LL 013 C L C3 3 C&D5 PAILEC TG GO TO POS 02 CR BEL 0w Ch SCRAM FR0eA6LE EsCE551WE LEAKAGE PAST SEAL 5

| G PCI CC211e Ot2372 P CC r13 L 1 CONT. R00 C10 hCT FULLY INSERT CURING SCRAM EDCESS. LEAK. ACR055 STOP P!5 TON 5EALS

G hel 0194C4 102677 P Cr 0C2 50 CRC 26-51 F AILED TL IhiERT mHEN nX hAS 5CRAPMEC ACCUP. FCP CR0 HAD IMPROP. vtv LINEUP

G PP3 014724A O!Ct7e t CC CCC RL RCC 10-23 DIC 50T FLLLY lh5ERT DN AUTO-5CRAF SICML SPECIFIC CAUSE NOT DETERMINED
,,

y$ G Pa3 C1472*E 4t2t7e > CP CC0 RU RCC 10-23 CIC HOT FLLLY IkSERT ON ALTO-5 CRAP 51CNL SPECIFIC CAUSE NOT DETERMINEC
G PS3 Cis;411 192577 * CC LC1 5C WCC 02-27 FAILED TO FA!Y SC<AM kHEN REQLIRtc TO rAILURE CUE 10 CLOSED CHG. m ATER V ALVE5

G P63 C150516 C42377 > CC LC1 5C RCC 14-15 FAILEC TC FAST SCRAM WHEM REGLIREC TC FAILLRE CUE TO CLOSED CHG. WATER VALVES

G FB3 ClowS C Cs2S77 a Cr PCI 5C PCC le-C3 F AILED TO F AST SCA AM wHEN REQL1 REC TO FAILLet DUE TO CLLSED CMG. WATER VALVES

C Pil CIE7CC CF0e77 P CC PCC L RCC 34-11 REralhED 50LL CLT uhEN Rx W AS 3CR AMMEC CauSE UNDEk IhWEST. NEW LER T3 8E SUBMIT.

t PC2 L19342 042477 P CD CCC b PCO N-9 CIO PCT IksERT CN REACTOR TRIP CAUSE 15 Lh4hdhk

e 103 CC1Cre CcCE73 P rc LCC R L PCC h-e $10Cs AT 225 STEPS AFTEn 200 CRCP SIGNAL h3 cad 5E DETERPINED

= 103 CLC3C6 CE1673 P CC LCC k L RLC J-t FAILEC TO 08CP AFTER RR TRIP BR*R$ OPENED h3 CAUSE OETERPINED
4

*
q .
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te1LLCE IC IoStWT TC af LEAST 961 LLkING SCRAM; 1/1/76 TERL 4/30/76

BAECnCKLWIL___________C0x___

STAhuBrplant Ch1T.FRS. PDFLLATION LEPANC FALLTS PJF.HJURS POP.LEPAFLS HGUE NATE DEhAND RATE
AE1 1294t.C 69 E C 893274.0 552 3.4E-06* 5.4E-03*
Co3 743C.0 69 l' C 512670.0 1035 5.8E-06* 2.9E-03*
GE1 4129.0 57 1 0 235353.0 399 1.3E-05* 7.5E-03*
UE1 1162C.0 69 17 0 939790.0 1173 3.2E-06* 2.6E-03*
GE2 13196.c 69 e 0 910524.0 414 3.3E-06* 7.2E-03*
OE3 15171.C 69 IC 0 1088613.0 690 2.8E-06* 4.3E-03*
R51 12642.C 69 1C C 872298.0 696 3.4E-06* 4.3E-03*
Til 1491t.0 69 2 0 1029204.0 138 2.9E-06* 2 2E-02*
TI2 342.0 69 4 0 23598.C 276 1.3E-04* 1.10-02*

_____ __________ ________

TOTALS 0 6505314.C 5367--
e
** * OEh0TE5 LPPtR 95 FEPCENT C0hFIDENCE BOUND kHEN NU FALLTS RECORDED

FAILLRE IL IhSEWT TO AT LEAST 962 CURING SCRAMS 1/1/76 THRU 4/30/78
COMBUSTION ENGINEERING

,

STANDBYPLANT CRIT.bRS. POPULATION DEPAhC5 FALLTS POP. HOURS POP.0EPANDS HOUR RATE DEMAND RATE
CC1 15903.6 85 18 C 1351755 0 1530 2.2E-06* 2.0E-03*
C02 9162 0 85 11 0 778770.C 935 3 8E-06* 3 2E-03*
FL1 1613C.C 49 IC 0 790370.0 490 3.8E-06* 6.1E-03*
PI? 135t?.C FI 41 0 1098927.0 3321 2.7E-06* 9 0E-04*
Pil lat0c.0 85 9 0 1581510.0 765 1.9E-06* 3.9E-03*
SL1 9903.0 P1 23 0 802143.0 1863 3.7E-06* 1.6E-03* I

_____ __________ ________
|TOTALS 0 6403475.0 8904 '

*
OEh0TE5 LPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

,

_ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - - _ _ - -

|
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i
t

FAILLkE TO Ih>EET IC AT LEAST 962 DLP1hG SCRAMI 1/1/76 TERU 4/30/78
GENERAL ELECTRIC
________________

STANDBY
PL5h1 coIT.FRS. POPULA1ICN CEPAhLS FALLT! PUP.HJudS POP.CEPAh05 HEUR RATE DEMAND RATE

Ei1 10793.0 It$ 22 0 1996705.0 4070 1.5E-06* 7.4E-04*

dF2 11F09.0 le' 22 0 2184665.0 4070 1 4E-06* 7.4E-04*

6F3 11545.0 185 3C 0 2135825.0 5550 1.4E-06* 5.4E-04*

6P1 13379.0 32 2 C 428128.0 64 7.0E-06* 4.7E-02*

Be 1 7544.C 137 2C 0 1033528.0 274C 2.9E-06* 1.1E-038

eP2 13226.0 137 42 0 1811962.0 5754 1.7E-06* 5.2E-04*

Col 16617.0 137 14 0 2276529.0 1918 1.3E-06* 1.6E-03*

CAI 1*981.0 89 17 0 1422309.0 1513 2.1E-06* 2.0E-03*

J Db1 15801.C 60 11 0 1264C80.0 880 2.4E-06* 3.4E-03*

OF2 16103.C 177 14 0 2850231 0 2478 1.1E-06* 1.2E-03*

h uk3 17226.C 177 9 0 3049002.0 1593 9.8E-07* 1.9E-038

Eh1 15e76.0 137 44 0 2175012.0 6028 1.4E-OE* 5.0E-04*

5F1 1*348.0 137 24 0 2102676.0 3288 1.4E-06* 9.1E-04*

M11 17024.0 145 17 0 2468480.0 2465 1.2E-06* 1.2E-03*

". 0 1 1812 6. C 121 E O 2193246.0 968 1.4E-06* 3.1E-03*

NF1 16C6C.0 129 9 0 2071740.0 1161 1 4E-06* 2.6E-03*

OC1 16142.C 137 4 0 2211454.0 548 1 4E-06* 5.5E-03*

PE2 13776.0 185 It 0 2548560.0 2960 1.2E-06* 1.0E-03*

PB3 14fet.C 165 11 2 2753725.0 2035 7.3E-07 9.8E-04*

PIl 13412.0 145 15 1 1944740.0 2755 5.1E-07 3.6E-04

OC1 15"47.0 177 21 0 2751819.0 3717 1.1E-06* 8.1E-04*

QC2 1675C.C 177 lb 0 2964750.0 3186 1.0E-06* 9.4E-04*

VY1 17311.0 69 12 C 1540679.C 1068 1.9E-06* 2.8E-03*
,, ,, , __, ,

TOTALS 3 48179845.0 60809
* DENCIES UPPER 95 FENCENT CONFIDENCE BOUND WHEh NO FALLTS RECORDE0

,

*
g e

*
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FAILURE TO INSERT TC AT LEAST 9c2 DLRING SCRAis 1/1/76 ThRU 4/30/78
HEST 1hGHOUSE
__________..

STAN081PLANT CRIT.FFS. POPOLATION CEPAktS FALLTS 90F. HOURS POP.CEMAh0S HCUF RATE DEMAND RATE
8V1 910e.C 4e 82 0 437088.0 30';6 6. 9 E-Ot'* 7.6E-04*
CC1 16401.C 53 2C 0 869253.0 2060 3.4E-06* 2.8E-03*
LC2 77C.0 53 7 0 40810.0 371 7.3E-05* 8.1E-03*
Hhl 18C3C.0 45 12 0 811350.0 540 3.7E-06* 5.5E-03*
IP2 10995.0 b3 31 0 582735.0 1855 5.1E-06* 1.6E-03*
IF3 11694.0 53 19 0 619782.0 1007 4.8E-06* 3.0E-03*
JF1 3079.C 48 13 C 147192.0 624 2.0E-05* 4.6E-03*
Kf1 16494.0 29 17 0 492826.0 493 6.1E-06* 6 1E-03*
NA1 410.0 48 e 0 19680.0 288 1 5E-04* 1 0E-02*
PRI 16859.0 37 13 0 623783.0 481 4.8E-06* 6.2E-03*
PR2 17531.0 37 13 0 648647.0 481 4.6E-06* 6.2E-03*

-

$ Pil 18C41.0 37 f 0 667517.0 185 4.5E-06* 1.6E-02*
P12 17964 0 31 6 0 664668 0 222 4.5E-06* 1.3E-02*
RC1 14f30.C 29 3 0 424531.0 87 7.1E-06* 3.4E-02*
*02 16245.C 41 22 1 666045.0 902 1.5E-06 1.1E-03
SA1 436P.0 53 17 0 231504.0 9C1 1 3E-05* 3.3E-03*
Sul 14325.0 45 13 0 644625.0 585 4.6E-06* 5.1E-03*
TL1 154A7.0 4E 19 0 743376.0 912 4.0E-06* 3.3E-03*

|

1

SL2 1316C.0 4E li 0 631680.0 720 4.7E-06* 4.2E-03* I

TEI 12539.0 $3 2E O 664567 0 1484 4.5E-06* 2.0E-03*
I

f03 15112.0 45 19 0 707040.0 855 4.2E-06* 3.5E-03*
TL4 14145.0 45 2E O 636525.0 1260 4.7E-06* 2.4E-03*
211 l'170.0 53 19 0 804434.0 1007 3.7E-06* 3.0E-03*
ZI? 13657.0 53 25 0 723821.0 1537 4.1E-06* 1.9E-03*__... ______.__. _______.

TOTALS 1 13504C79.C 21793
*

DENOTES OPPER 95 PERCENT CONFIDENCE 80UND kHEN NO FAULTS RECORDED

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____ ________ ____ _ - ________ _ ____ _ ____________ __-
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FAILOkE 10 AhSERT IJ AT LEAST 962 CURIMG SCRAM; 1/1/76 TERO 4/30/78
' F1hAL STATISTICS

STANCBY
.

HJUF MATE DEMANC kATE
3

bAb.EhIL. 4.6E-07* 5.tE-04*

!

COME.ENG. 4.7E-07* 3.4E-G4*

2.6 2.6

GEN.ELEC. 6.2E-08 4.9E-05

3.7 3.7

hf 4 .7 4.7

hESTINGH. 7.4E-08 4.tE-05 ,

19.5 19.5

,

; 4.7 4.7

PhR'S 3.8E-08 2.8E-05

19.5 19.5

3

2.3 2.3
!

CVERALL 5.4E-08 4.1E-05

2.9 29
i

! * CENGTES LPPER 95 PE,FCENT CChFICENCE BCOND WHEN NO FALLTS kECORDED

,

L

i

! -
, , i

*

r
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FAILUEE TC INSLET TO Al LEAST 96% CLR1hC SCRAP (CCMPAND FAULTS INCLUDED); 1/1/76 THku 4/30/78

BAECJCK&WILCOX
______________

STANDBY
PLANT CRIT.Hk$. PCPLLATION CENANCS FALLTS POP. HOURS POP.CEMAkDS HCUR RATE DEMAND RATE

AE1 12946.0 69 e 0 893274.C 552 3.4E-06* 5 4E-03*

CF3 7430.0 69 15 0 512670.0 1035 5.8E-06* 2.9E-03*

OP1 4129.0 57 7 0 235353.0 399 1.3E-05* 7.5E-03*
,

OE1 13620.0 69 17 0 939780.C 1173 3.2E-06* 2.6E-03*

DE2 1319 6. C 69 t C 910524.0 414 3.3E-06* 7.2E-03*

OE3 15777.0 69 1C 0 1088613.0 690 2.8E-06* 4.3E-03*

F51 12642 0 69 1C 0 872298.0 690 3.4E-06* 4.3E-03*

Til 1491c.C 69 2 0 1029204.0 138 2.9E-06* 2.2E-02*4

TI2 342.0 69 4 0 23598.0 276 1.3E-04* 1.1E-02*

TOTALS O 6505314.0 5367r.

$ * DENGTE5 LPPER 95 PERCENT CONFIDENCE B0UND bHEN NO FALLTS RECORDED

FAIlbML IC INSFRT TC AT LEAST 96% OUR1hG SLdAP (CCMMAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

COMBUSTION EhGl%EEFING

STANDBY
PLANI Chil.hPS. POPULATION CEPANES FALLTS POP. HOURS POP.DEPAh0S HOUR RATE DEMAND RATE

CCI 19903.0 85 18 0 1351755.0 1530 2 2E-06* 2.0E-03*

CC2 9162.C 65 11 0 778770.0 935 3.8E-06* 3.2E-03*

FCI le13C.0 49 1C 0 790370.0 490 3.8E-06* 6.1E-03*

M72 13567.0 81 41 0 1098927.0 3321 2.7E-06* 9.0E-04*

MY1 18606.0 85 9 0 1581510 0 765 1 9E-06* 3.9E-038

i ill 9903.0 P1 23 0 802143.0 1863 3.7E-06* 1.6E-03*
_____ __________ ________

TOTALS 0 6403475.0 89C4
* OENCTES LPPER 95 PE8 CENT CONFIDENCE BOUND kFEN NO FALLTS RECORDED

i

|
i

. _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

FAILORE TL INSEFT TO AT LEAST 961 CLRlbG SCRAP ( C L P P, AH D FAULTS INCLUDED); 1/1/76 THRb 4/30/78
GENERAL ELECTRIC
________________

STANDBY
PLAN 1 CRIT. HRS. POPOLA110h CEPANCS FALLTS POP. HOURS POP.CEPAhCS HCUP RATE DEMAND RATE

nil 10793.C 165 22 0 1996705.C 4070 1.5E-06* 7.4E-04*

nF2 11809.c let 22 1 2184665.0 4070 4.6E-07 2 5E-04

BF3 11545.0 165 3C 0 2135025.0 5550 1 4E-06* 5.4E-04*

EF1 13379.0 32 2 0 428128.0 64 7.0E-06* 4.7E-02*

ep1 7544.0 137 2C 0 1033528.0 2740 2.9E-06* 1.1E-03*

Ek2 13226.0 137 42 0 1811962 0 5754 1.7E-06* 5.2E-04*

CCI 16eli.C 137 14 0 2276529.C 1918 1.3E-06* 1.6E-03*

DA1 15981.C 09 17 0 1422309.0 1513 2.1E-06* 2.0E-03*

OF1 15E01.0 EC 11 0 1264080.C 880 2.4E-06* 3.4E-03*

DF2 16103.0 L77 14 0 2850231.0 2478 1.1E-06* 1.2E-03*

g 063 17226.0 177 9 0 3049002.0 1593 9.8E-07* 1.9E-03*

Eb1 15E76.C 137 44 0 2175012 0 6028 1.4E-06* 5.0E-04**

FF1 15348.0 137 24 0 2102676.0 3288 1 4E-06* 9.1E-04*
'

PIl 17C24.C 145 11 0 2468480.0 2465 1.2E-06* 1.2E-03*

n01 1P126.C 121 E O 2193246.C 968 1 4E-06* 3.1E-03*

NP1 16C6C.0 129 9 1 2071740.0 1161 4.8E-07 8.6E-04
,

OC1 161'2 0 137 4 0 2211454.0 548 1.4E-06* 5.5E-03*

4 Ph2 13776.0 185 It 0 2548560.0 2960 1.2E-06* 1.0E-03*

PB3 14EP5.C 185 11 5 2753725.0 2035 1.eE-06 2.5E-03
'

-Pil 13412.C 145 15 1 1944740.0 2755 5 1E-07 3.6E-04

CC1 15547.0 171 21 0 2751819.0 3717 1.1E-06* 8.1E-04*

QC2 1675C.0 177 IE O 2964750.0 3186 1.0E-06* 9.4E-04*

vY1 17311 0 89 12 0 1540679.0 1068 1.9E-06* 2.8E-03*
_____ __________ ________

TOTALS 8 48179845.0 6C8C9

* DENGTES OPPER 95 PEPCEhi (ChF1DENCE BCUND WHEh NO FAULTS kECORDED

~ -, ,



_- --- _.

-- o

FAILUkF TC INSERT TC AT LFASI 962 CLR1hc SCEar (CCMPAND FAULTS INCLUDED); 1/1/76 THEU 4/30/78
WEST!hGH30SE
____________

STANC2YPLANT CRIT.HRF. POPulATICN OEPAbES FALLT5 POP.HJbRS POP.CEPAhDS HOUR RATE CEMAND RATE
ek1 91ce.0 46 82 0 437066.C 3936 6.9E-06* 7.6E-04*
001 16401.0 53 2C 0 869253.0 1060 3.4E-06* 2 8E-03*
DC2 77C.C 53 1 0 40810.0 371 7.3E-05* 8.1E-03*
Hhl leC3C.C 45 12 0 811350.C 540 3.7E-06* 5.5E-03*
IF2 10995.C 53 35 0 582735.C 1855 5.1E-06* 1.6E-03*
IP3 11694.0 53 15 0 619782.0 10C7 4.8E-06* 3.0E-03*
Jf1 3C79.0 46 13 0 147792.0 624 2.CE-05* 4.8E-03*
kL1 16994.0 29 17 0 492826.0 493 6.1E-06* 6.1E-03*
NA1 41C.0 40 t 0 19690 0 288 1.5E-04* 1.0E-02*
PRI 16P59.C 37 13 0 623783.0 481 4.8E-06* 6.2E-03*
*F2 17531.0 37 1~5 0 648647.C 481 4.6E-06* 6.2E-03*

{ PT1 1PC41.0 37 5 0 667517.0 185 4.5E-06* 1 6E-02*
P12 17964.0 37 6 0 664668.0 222 4.5E-06* 1.3E-02*
PG1 14639.0 29 3 0 424531 0 87 7.1E-06* 3.4E-02*

RC2 16245.0 41 22 1 6t6045.0 9C2 1.5E-06 1.1E-03
SA1 4368.0 53 17 0 231504 0 901 1.3E-05* 3.3E-03*
301 14325.C 45 ll 0 644625.0 585 4.6E-06* 5.1E-03*

all 154P7.0 48 15 0 743376.C 912 4.0E-06* 3.3E-03*
aL2 13160.0 46 15 0 631680.0 720 4.7E-06* 4.2E-03*
TR1 12539.0 53 2E O 664567.0 1484 4.5E-06* 2.0E-03*
TL3 15712.0 45 15 0 707C40.0 855 4.2E-06* 3.5E-03*
TU4 14145.C 45 2E 0 636525.0 1260 4.7E-06* 2.4E-03*
Z11 15178.0 53 19 0 804434 0 1007 3.7E-06* 3.0E-03*
412 13657.C 53 29 0 723821.0 1537 4.1E-06* 1.9E-03*

y TOTALS ~~5~~ 155b40Ih$0 ~~55395~
~

8

DENGTEg,LPPER 95 PERCENT CONFIDENCE 800NC kHEN NO FAULTS nECJRDED*

. _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - -. _ _ _ ____-- ______- _____



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

FAILURE TC INSEFT TO AT LEAST 961 CLR!bG SCRAP (CCPPAND FAULT 5 INCLUDED); 1/1/76 THRU 4/30/78
FIhAL STATISTICS
________________

STAND 3Y
HOUR RATE DEMAND RATE

EA8.Ch1L. 4.6E-07* 5.6E-04*

COPE.ENG. 4 7E-07* 3.4E-04*

,

1.8 1.8

GEN.ELEC. 1.7E-07 1.3E-04

2.0 2.0

3 4.7 4.7
en

WES11NGH. 7.4E-08 4.6E-05

19.5 19.5

4.7 4.7

PhB 85 3.8E-08 2.8E-05

19.5 19.5

1.7 1.7

OVESALL 1.2E-07 9.3E-05

19 1.9

* DENGTFS LPPER 95 PEECENT CENFIDENCE BOLND WHEN NO F AUL1S RECORDED

|
1

" . *e



--- . _ _

.
* . .

FAILLRE TC INSERT TO AT LEASI 962 CLRING SCRAM) 1/1/72 TERU 4/30/78
BAECOCMEWILCUX
_......._____.

STANOBYF6 ANT C*TT.FhS. POPULATION CEPAhCS FALLTS POP. HOURS POP.CEMAh0S HOUR RATE DEMAND RATE
AFI 20C09.0 69 15 C 1380621.0 1035 2.2E-06* 2.9E-03*
CR3 743C.0 69 15 0 512670.0 1035 5.8E-06* 2.9E-03*
CEI 4329.C 57 7 0 235353.0 399 1.3E-05* 7.5E-03*
Ok1 30392 0 69 64 0 2097048.0 4416 1.4E-06* 6.8E-04*
CE2 21755.C 69 11 0 1501095.0 1173 2.0E-06* 2.6E-03*
OE3 22921.0 69 IE O 1581549.0 1242 1 9E-06* 2.4E-03*
Ri1 14543.C 69 12 0 1003467.C 828 3.CE-06* 3.6E-03*
TIl 24929.0 69 1 0 1720101.0 483 1.7E-06* 6.2E-03*
TI2 342.C 69 4 0 23598.0 276 1.3E-04* 1.1E-02*

____. ____ ..__. _____.._

TOTALS 0 10055502.0 1C887
* DENUTE! UPPER 95 PERCENT CONFIDENCE BOUND kHsN NO FAULTS RECORDE0

FAILUPE TC IhSERT TO AT LEAST 962 DURING SCRA41 1/1/72 THRU 4/30/78

195SbEdddd.5DSIU5551$$
STAN08PLANT CRIT.HRT. POPULATION CEPANES FALLTS POP. HOURS POP.DEMAbOS HOUR RA E DEMAND RATE

CCI 20739.0 85 2E C 1762815.0 2380 1.7E-06* 1.3E-03*
CC2 Q1c2.C 85 11 0 77877C.0 935 3.BE-06* 3.2E-03*
FCI 32123.0 49 29 0 1574027.C 1421 1.9E-06* 2.1E-03*
N32 14906.0 83 41 0 1207386.0 3321 2.5E-06* 9.0E-04*
PY1 4C408 0 65 31 0 3434680.0 2635 8.7E-07* 1.1E-03*
sL1 9903.0 El 23 0 802143.0 1863 3.7E-06* 1.6E-03*

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

TUTALS 0 9559821 0 12555
* OENCTES UPPER 95 PERCENT (OhFILENCE BOUND kHEh NO FAULT 5 RECORDED



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

FAILLGE 10 1h!ERl TC Al LEAST 961 COR1hG SCRAM; 1/1/72 THRL 4/30/76
GENERAL ELECTRIL
_----_----------

STAh0bYPLANT Catl.HFS. POPLLATION LEMAhls FALLTS PJP.F0LR5 FOP.CEPA>05 HCUE RATE DEMAND RATE
dF1 15553.0 Idt 47 0 2877305.0 6695 1 0E-06* 3 4E-04*
LF2 12326.0 165 3C 0 2280310.0 5550 1.3E-06* 5.4E-048
EF3 11545.0 185 3C 0 2135625 0 5550 1.4E-06* 5.4E-048
0P1 3Pt22.0 32 2 0 1235934.0 96 2.4E-06* 3.1E-02*
bR1 7: 4'.C 137 2C 0 1033528 0 2740 2.9E-06* 1.1E-03*
BF2 14576.C 131 58 0 1996912.0 1946 1.5E-06* 3.eE-04*
C01 27641.0 137 44 0 3786817.C 6028 7.9E-07* 5.0E-04*
C/; 224P7.0 89 24 0 2001343.0 2136 1.5E-06* 1 4E-03*
Ok1 35600.0 oC 15 0 2848000.0 1200 1.1E-06* 2.5E-03*
DR2 39390.0 177 39 3 0972030.0 69C3 4.3E-07 4.3E-04
DF3 41C57.0 177 34 0 7267089.0 6903 4.1E-07* 4.3E-04*
EN1 23634 0 137 7E O 3237858.0 10686 9.3E-07* 2.8E-04*
rp1 18189.0 137 3C 0 2491893.0 4110 1.2E-06* 7.3E-04*
mil 30t6C.0 145 4C 0 5736200 0 5800 5.2E-07* 5.2E-04*
hcl 4419C.C 121 2C 1 5346990.0 2420 1.9E-07 4.1E-04
hP1 410P4.C 129 61 0 5299836.0 7869 5.7E-07* 3.8E-04*
UCI 4217C.C 137 22 0 5777290.0 3014 5.2E-07* 9.9E-04*
PP2 24503.0 165 4e 0 4544155.0 e510 6.6E-07* 3.5E-04*
PE3 22737.0 185 11 2 4206345.C 3145 4.EE-07 6.4E-04,

PIl 31756.0 145 54 1 4604620.0 7830 2.2E-07 1.3E-04
QC1 37446.0 177 4E O e627942.0 8496 4.5E-07* 3.5E-04*
QC2 397PC.0 177' 56 C 7041060.0 9912 4.3E-07* 3 0E-04*
VY1 30826.0 89 3t 0 3544514.0 3382 8.5E-07* 8.9E-048

- ---- ---------- --------

TOTALS 7 92893766.0 128921
* DENGTE5 LPPER 95 PERCENT CONFIDENCE BOUND kHEh NO FAULT 5 RECORDED

- ' '.



- _ . _ . .-

o a a,

FAILLME TC INSEdT TC Al LEAST 961 CURING SCRAM) 1/1/12 1FRL 4/30/78
hESTINGHJU$E
____________

STANC6YFLAhl Cori.HR5. PCFULATION CEPAhCS FALLTS PDF.HOLR5 PDP.CEPAbOS HCUR RATE DEMAND RATE
Bk1 9106.C 48 82 0 437C88.0 3936 6.9E-06* 7.6E-04*
DCI 22795.C 53 33 0 1208135.0 1749 2.5E-06* 1.7E-03*
CC2 77C.C 53 1 0 40810.0 371 7.3E-05* 8.1E-03*
Hhl 45574.0 45 22 0 2050830.0 1035 1.5E-06* 2.9E-03*
IP2 21387.C $3 12e 0 1133511.C 6784 2.6E-06* 4.4E-04*
IP3 11694.0 53 19 0 619782.0 1007 4.8E-06* 3.0E-03*
Jf1 3C75.0 48 13 C 147792.0 624 2.0E-05* 4.8E-03*
KE1 2 8 72 7.C 29 66 0 833083.0 1914 3.6E-06* 1.6E-03*
NA1 41C.C 48 e 0 19680.0 288 1.5E-04* 1.0E-02*
FF1 28913.0 37 45 0 1069781.0 1665 2.8E-06* 1.8E-03*
ok2 25C2C.C 37 36 0 925740.0 1332 3.2E-06* 2.2E-03*g

O Fil 4473e.C 37 11 0 1655306.0 629 1.8E-06* 4.8E-03*
P12 45215.C 37 25 0 1672955.0 925 1.8E-06* 3.2E-038
nG1 40937.C 29 2C 0 1187028.0 580 2.5E-06* 5.2E-03*
F02 4392P.0 41 BC 1 1801048.0 3280 5.6E-07 3.0E-04
iAl 4360.C 53 11 0 231504.C 9C1 1.3E-05* 3.3E-03*
SCI 41777.0 45 24 0 1879965.0 1080 1.6E-06* 2.8E-03*
SL1 31984.0 48 84 C 1535232 0 4032 2 0E-06* 7.4E-04*
SO2 2879C.C 4e 6I G 1381920.0 2976 2.2E-06* 1.0E-038
TF1 12539.C 53 2E C 664567.0 1484 4.5E-06* 2.0E-03*
TL3 36592.0 45 81 2 1664640.0 3645 1.2E-06 5.5E-04
IL4 29791.0 45 74 0 1340595.0 3330 2.2E-06* 9.0E-04*
211 26612.0 53 SI O 1410436.0 2703 2.1E-06* 1 1E-03*
ZI2 21735.0 53 85 0 1151955.0 4717 2.6L-06* 6.4E-04*

_____ __________ ________

TOTALS 3 26063383 0 50987
* 3ENCIES LPPER 9: PEECENT (ChFIDENCE BCUND kHEh NO FALLT5 RECORDED

_ _ _ _ _ _ _ - _ _ - _ __



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

FAILORE TO IhSERT TO AT LEAST 902 DLRISG SCRAM) 1/1/72 THRL 4/33/78
FINAL STATISTICS

STAN08Y
HJUR RATE DEMANC RATE

EAB.EWIL. 3.0E-07* 2.8E-04*

COME.ENG. 3.1E-07* 2.4E-04*

4

1.9 1.9

GEN.ELEC. 7.5E-08 5 4E-05

2.1 2.1

S$ 2.6 2.6
w

hESTINGH. 1.2E-07 5.9E-05

3.7 3.7

2.6 2.6 |

PhRe5 6.6E-08 4.CE-05
3

3.7 3.7,

1.7 1.7

OVEFALL 7.2E-08 4.9E-05 |

1.8 1.8

* DENOTES OPPER 95 PEkCENT CCNFICENCE BOUND WHEh NO FALL 15 RECORDED

,

% g.

!



. - -_ _ - - - -- _

* - *.

FAILURF TC lbsEPT TL Al LEAST 967 DLRIh( SCRAM (COMPAhD FAULTS INCLLDED); 1/1/72 THRU 4/30/78
BABCOCK 6mILCOX
______________

STANDBYPLANT cKIT.FPL. P0pulATION [EPANES FALLTS PdP.HOLRS POP.CEMAhDS HOUR RATE DEMAND RATE
API 20009.0 69 15 0 1380621.C 1035 2.2E-06* 2.9E-03*
CF3 743C.C 69 11 0 512670.0 1035 5.8E-06* 2 9E-03*
DE1 4129.0 57 1 0 235353.0 399 1.3E-0$* 7.5E-03*
Of1 30392.0 69 c4 0 2097048.0 4416 1.4E-06* 6.8E-04*
OE2 21755.0 69 11 0 1501095.0 1173 2.0E-06* 2.6E-03*
DE3 2 2 921. C 69 IF 0 1581549.0 1242 1.9E-06* 2.4E-03*
R$1 14543.0 69 32 C 1003467.0 828 3.0E-06* 3.6E-03*
T11 24929.0 69 1 0 1720101.0 483 1.7E-06* 6.2E-03*
T32 342.0 69 4 0 23598.0 276 1.3E-04* 1.1E-02*

10TALS 0 10055502.0 1C887
* DENGTES OPPER 91 PEECENT CONF IDE NC E BCUND WHEN NO FAULTS RECORDED

FAILLRF TC INSERT TC AT LEALT 961 CUR 1hC SCRAM (CONNAND FAULTS INCLLDED); 1/1/72 THRU 4/30/78

(OhBLSTION ENGINEEkING
______________________

STAND 8YPLANT CRIT.FRI. POPULATION DErAhCS FALLTS PDF.HOUAS POP.CEMAh0S HCUR RATE DEMAND RATE
CC1 2C739.0 et 2E C 1762815.0 2380 1.7E-06* 1.3E-03*
CC2 9162.0 6f 11 0 778770 0 935 3.8E-06* 3.2E-03*
FCI 32123.0 49 25 0 1574C27.C 1421 1.9E-06* 2.1E-03*
F12 14906.0 81 43 0 1207386.0 3321 2.5E-06* 9.0E-04*
Mil 4C400.C 85 31 0 3434680.0 2635 8.7E-07* 1 1E-03*
SL1 99C3.C 81 22 0 802143.0 1863 3.7E-06* 1.6E-03*

_____ __________ ________

TCTALS C 9559821.0 12555
* DENCTES OPPER 95 PEECENT CONFICENCE #8'"*:D WHEh *(J FAblTS RECORDED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _



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

FAILUEE TL 1h ERT TC AT LEAST 962 CUR 1hC SCPAN (COMMAND FAULTS INCLL0ED)J 1/1/72 THRU 4/30/78
GENERAL ELECTk1C
................

STAN08YFLANT Cu1T.FRS. POPULA1IGN CEMANLS FALLTS POP.HUURS P3P.CEMAhDS HOUR RATE DEMAND RATE
:F1 15553.0 165 41 1 2877305.0 6695 3.5E-07 1 2E-04
BF2 12326.0 IFt 3C 1 228C310.0 5550 4.4E-07 1.8E-04
er3 11545.0 185 3C 0 2135825.0 5550 1.4E-06* 5.4E-04*
BPI 38622.0 32 3 1 1235G04.0 96 8.1E-07 1.0E-02
nF1 1544.C 131 2C 0 1033528.0 2740 2.9E-06* 1.1E-03*
EE2 14576.0 137 52 0 1996912.0 7946 1.5E-06* 3.8E-04*
CC1 27641.C 137 44 C 3786817.0 6028 7.9E-07* 5.0E-04*
0A1 224P7.0 E9 24 0 2001343.0 2136 1.5E-06* 1.4E-03*
Chi 356CC.D 8C 15 0 2848000.0 1200 1.1E-06* 2.5E-03*
CF2 3939C.C 177 35 3 6972030.0 6903 4.3E-07 4.3E-04
0F3 41057.C 177 35 0 7267089.0 6903 4.1E-07* 4.3E-04*

El Eb1 23634.0 137 78 0 3237858.0 1C686 9.3E-07* 2. 8E-0 4 *
FF1 181F9.0 137 3C 0 2491893.0 4110 1.2E-06* 7.3E-04*
Pil 3956C.C 145 4C 0 5736200 0 5800 5.2E-07* 5 2E-04*
dC1 44190.0 121 2C 1 5346990.0 2420 1 9E-07 4.1E-04
NN1 41084.0 129 61 1 5299836.0 7869 1.9E-07 1 3E-04
0C1 4217C.0 137 22 0 5777290.0 3014 5.2E-07* 9.9E-04*
PE2 24563.C 185 46 0 4544155.0 8510 6.6E-07* 3.5E-04*
PP3 22737.0 185 17 5 4206345.0 3145 1.2E-06 1.6E-03
Pf1 31756.0 145 54 1 4604620.0 7830 2.2E-07 1.3E-04
GL1 37446.0 177 48 0 6627942.0 8496 4.5E-07* 3.5E-04*
wC2 3978C.0 177 56 0 7041060.0 9912 4.3E-07* 3.0E-04*
VY1 39826.C 65 3E O 3544514.0 3382 8.5E-07* 8.9E-04*

. ..... .......... ........
i TOTALS 14 92893766.0 128921

* DENurES UPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

e ~ s



t .,

FATLuRE 1L I t.S E E i 1C AT LEAa7 962 OLWINC 5CEAh (CCMPAND FAULTS INCLLCED); 1/1/72 THRU 4/30/78
WESTINGF3USE
____________

STAND 8YPLAN 1 C E I I . P PJ . POPULA110N LEPAhLS FALLTS PDP.h)URS pup.CENAh0S Hour RATE DEMAND RATE
8 '* 1 9106.C 46 82 C 437098.0 3936 6.9E-06* 7.6E-04*
CL1 22 79 5.C 53 33 0 1208135.0 1749 2.5E-06* 1.7E-03*
002 77C.0 53 7 0 40810.0 371 7.3E-05* 9 1E-03*
HF i 42574.0 45 23 0 2050830.0 1035 1 5E-06* 2.9E-03*
182 2138 7. C 53 12t 0 1133511.0 6784 2.6E-06* 4.4E-04*
IP3 11694.0 53 19 0 619782.0 1007 4.8E-06* 3.0E-03*
Jf1 3079.0 SF 13 0 147792 0 624 2 0E-05* 4.8E-03*
kE1 28727.C 29 6e 0 833083.0 1914 3.6E-06* 1.6E-03*
NA1 41C.C 46 6 0 19680.0 288 1.5E-04* 1.0E-02*
vF1 28913.0 37 45 0 1069781.0 1665 2 8E-06* 1.8E-03*
PE2 2502C.0 37 3e 0 925740.0 1332 3.2E-06* 2.2E-03*

g
o
u P11 4473P.0 37 11 0 1655306.0 629 1.8E-06* 4.8E-03*

-

PT2 45215.0 37 25 0 1672955.0 925 1.8E-06* 3.2E-03*
kC1 40932.0 29 2C 0 1187028.C 580 2.5E-06* 5.2E-03*
RL2 43928.0 41 8C 1 1801048.0 3280 5.6E-07 3.0E-04
sal 436e.0 53 17 0 231504.0 901 1 3E-05* 3.3E-0)*
SCI 41777.0 45 24 0 1879965.0 1080 1.6E-06* 2. 8 E- J 3 *
SLI 31984.0 40 84 0 1535232.0 4032 2.0E-06* 7.4E-04*
SL2 2874C.C 48 62 0 1381920 0 2976 2.2E-06* 1.0E-03*
iPI 12539.C 53 2E O 664567 0 1484 4.5E-06* 2.0E-03*
TL3 36992.0 45 81 2 166464C.0 364'5 1.2E-06 5.5E-04
IL4 29791.0 45 74 0 1340595.0 3330 2.2E-06* 9.0E-04*
Z11 26t12.0 $3 $1 0 1410436.0 2703 2.1E-06* 1 1E-03*
212 21735.0 53 29 0

_1_1_51955.0 _____717 2.6E-06* 6.47-04*4
_____ _______ ___

TOTALS 3 26063383.0 50987
*

DEh0TE! LPPER 95 PEFCENT CONFIDENCE 80dND WHEh NO FAULTS RECORDED

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



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

FAILukE TC INSERT TO AT LEAST 962 CURINC SCEAM (COMMAND FAULTS INCLbDED); 1/1/72 THRU 4/30/78

FIhAL STATISTICS
________________

STANOBY
HOUR RATE DEMAND RATE

i BAB.Eh1L. 3.0E-07* 2.8E-04*

COME.ENG. 3.1E-07* 2.4E-04*
,

1.6 1.6

GEh.ELEC. 1.5E-07 1 1E-04

1.7 1.7

0 2.6 2.6
.

WES11NGH. 1 2E-07 5.9E-05

3.7 3.7

2.6 2.6

PhP'S 6.6E-08 4.CE-05

3.7 3.7

1.5 1.b

OVEkALL 1.2E-07 8.4E-05
1.6 1.6

* CENGTE5 LPPER 95 PEECENT CCNFICENCE BOUND WHEN NO FAUL15 RECORDED

s .,
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APPENDIX V
.

FAILURE TO INSERT DURING NORMAL SHUTDOWN

|
|

|

.

O
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e

FAILLRt TC INSEEl DJRIhG MCRMAL $HLIC0th

' CF
{ C

T ,L A
b $c y g
E h FA V M FA LP $t
S . . bbI!*Ib' #jl..b I [. bb.k 1 } *. [A}LL6{,]gCE FA}Lgt{,NJ,CHAN}$N

,

N G 8F2 CGC$12 1CC473 P CC ele i ECC 2t-55 CRlbE FAILED TC INSERT mHILE AT PCuth RCD DRlWE $f5 HAD A D1kTY $1RAINERw
o G Chi 01820e ce1577 r LD 610 i CEC G-9 INSE6Tt0 10 00 THEN 3 RIFTED TC PCSITICN 12 PAGO.CALSE 3F MALFLNC.wA$ FCE.PAI.CCNIAM.

*
.



.__ ___ _ _

' *-e

FAILLFE TC INSEE1 CURINC NCENAL SHUT 00.h; 1/1/7e TH50 4/30/ 78
eAFCJCFCh1LCCA
______________

FLAhl CPIT.Pp5. POPULATION CENAF[5 FALLTS POP.HJLd5 POP.0EMAhDS HCUR RATE DEMANO RATE
STAND 8Y

A61 1294t.C 69 9 C 843274.0 621 3.4E-C6* 4.8E-03*CF3 743C.C (9 22 0 512670.0 1518 5.8E-06* 2.0E-03*[El 4129 0 57 e 0 235353 0 342 1.3E-05* e.8E-03*OF1 13t20.0 69 17 0 939780.0 1173 3.2E-06* 2.6E-03*Ot2 13196.0 69 21 0 910524.0 1449 3.3E-06* 2.1E-03*OE3 15777.0 69 IE O 1088613.C 1242 2 8E-06* 2 4E-03*RS1 12642 0 69 15 0 872298.0 1035 3.4E-06* 2.9E-03*Til 1491c.C 69 7 0 1029204.0 483 2.9E-C6* 6.2E-03*TI2 342.0 69 L 0 23598.0 0 1.3E-04* 0. *
TOTAL 5 0 6505314.0 7863

DENCTE! UPPER 95 PEkCENT (ONFIDENCE BOUND WHEN ND FAULTS RECUR 0E0
y *

C

FAILLRE TO INSERI DURIhC NOEMAL 3HUTDCwN; 1/1/76 THRU 4/30/78

COM80STION ENGli4 E E RI NG.._____________________
PL/hi CPIT.FR!. POPULATION CEMAhCS FALLTS POP.H30R5 POP.0EMAh05 HOUR RATE DEMAND RATE

STANDBY
CCI 15903.0 85 14 0 1351755.C 1190 2.2E-06* 2.5E-03*CL2 91(2.0 85 13 0 77877C.0 1105 3.8E-06* 2.7E-03*FC1 16130.0 49 e 0 790370 0 294 3.8E-06* 1.0E-02*M12 135tl.0 81 1 0 1098927.0 567 2.7E-06* 5.3E-03*MY1 1Pe06.C 85 9 0 1581510.C 765 1.9E-Ce* 3.9E-03* I

,

SL1 49C3.0 81 5 0 802143.0 405 3 7E-06* 7.4E-03*
TOTALS 0 6403475.0 4326

* DENGTES LPPER 95 FFRLENT CONFIDENCE 8OUND kHEN NO FAUL TS RECUR 0E0

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



, _ _ - - - .

FAILbst Tu IhSEk1 CUEINC NORMAL SPUT30 h; 1/1/76 THFu 4/30/78

GENERAL ELECTRIC
..____......_.__

STAh08Y
FLANT Cell.PPS. PCPLLAlION C E .* A N L S FALLTS POP.HJus5 POP.CEMAhDS HOUE RATE DEMAND RATE

bF1 1C793.0 IPS C C 1996705.C C *1.5E-06* 0. *

oF2 11tos.C 185 1 0 2184665.C 185 1.4E-06* 1.6E-02*

BF3 11545.0 185 C 0 2135825.0 0 1.4E-06* 0. *

8P1 13379.0 32 e 0 428128.0 192 7.0c-06* 1.6E-02*

EF 1 7544.c 137 11 0 1033528.0 1507 2.9E-06* 2.0E-03*

Bk2 13226.C 137 e 0 1811962.0 822 1.7E-06* 3.6E-03*

C01 le(17.C 137 1 0 2276529.0 137 1.3E-06* 2.2E-02*

Dal 15981.C 69 16 0 1422309.C 1424 2.1E-06* 2 1E-03*

Ch1 13e01.C 8C 14 1 126408C.0 1120 7.9E-07 8.9E-04

C62 le103.C 177 6 0 2850231.0 1416 1.1E-06* 2.1E-03*

$ CF J 17226.0 177 14 0 3049002.0 2478 9.8E-07* 1.2E-03*
"

Ek1 15876.C 137 11 0 2175012.0 2329 1.4E-06* 1.3E-03*

FF1 1534P.C 137 12 0 2102676.0 1644 1.4E-06* 1.8E-03*

mil 17024.0 145 12 0 2468480.C 174U 1.2E-06* 1.7E-03*

N01 18126.0 121 11 0 2193246.0 1331 1.4E-06* 2.3E-03*

hP1 1606C.0 129 7 0 2071740.C 903 1.4E-06* 3.3E-03*

wC1 16142.0 137 2 0 2211454.C 274 1.4E-06* 1.1E-02*

PF2 13776 0 le! IC 0 2548560.0 1850 1.2E-06* 1.6E-03*

eb3 14885.C 185 li C 2753725.0 3145 1 1E-06* 9.5E-04*

Pil 13412.C 145 2 0 1944740.0 290 1.5E-06* 1.0E-02*

wC1 15547.C 177 21 0 2751819.0 3717 1 1E-06* 8.1E-04*

CC2 16750.0 177 14 0 2964750.0 2476 1 0E-06* 1.2E-03*

bT1 17311.C 89 t 0 1540679.0 534 1 9E-C6* 5.6E-03*
-- .. .....___._ ... _._.

TOTALS 1 48179845.0 29516
* den 0TES OPoER 95 PE4 CENT CONFICENCE BOUND kHEh NO FAULTS RECORDED

* ., .



-- ._ _ .- _ -

*
3

FAILbFE TO Ih>ERI CURIh( 60RP.AL 3HOTD0th; 1/1/76 THEU 4/30/78

hESTINGHOUSE
____________

S T ArtD BY
PLAhl CPIT.hF1. P0FbLATIDn CEPAhCS FALLTS POP.HJORS POP.CEPAhDS HOUR RATE DEMAND RATE

B%1 9106.0 53 IS 0 482616.C 10C7 6.2E-06* 3.0E-038

DC1 164C1.C 53 2C 0 869253.0 1060 3.4E-06* 2.8E-03*

CC2 77C.C 53 3 0 40810.0 159 7.3E-05* 1.9E-02*

Hbl 1803C.C 45 i C 811350.0 315 3.7E-06* 9.5E-03*

IF2 10595.C 61 1C 0 670695.0 610 4.5E-06* 4.9E-03*

IF3 11694.0 61 t 0 713334.0 366 4.2E-06* 8.2E-03*

JF1 3079.0 53 2 0 163187.0 106 1.8E-05* 2.8E-02*

KF1 16994.0 33 e C 560E02.0 198 5.3E-06* 1.5E-02*

NA1 41C.C 53 C 0 21730.0 0 1.4E-04* 0. *

PEI 16P59.0 37 9 0 623783 0 333 4.8E-06* 9.0E-03*,

'

FP2 17531.C 37 4 0 648647.0 148 4.6E-06* 2.0E-02*

h Fil 1A041.0 37 12 0 667517.0 444 4.5E-06* 6.7E-03*

P12 17964.0 37 17 0 664668 0 629 4.5E-06* 4.8E-03*

RC1 14639.0 33 IS C 483087.0 627 6.2E-06* 4.BE-03*

PC2 16245.C 41 13 0 666C45.0 533 4.5E-06* 5.6E-03*

SA1 4360.0 53 e 0 231504.0 424 1.3E-05* 7.1E-03*

SL1 14325.C 45 12 0 644625.0 540 4.6E-06* 5.5E-03*

all 15487.0 53 11 0 820811.0 583 3.6E-06* 5.1E-03*

SL2 13160.C $3 11 0 697480.0 583 4.3E-06* 5.1E-03*

TF1 12539.0 61 1C 0 764879.0 610 3 9E-06* 4.9E-03*

TL3 15712.0 53 li 0 832736.0 9C1 3.6E-06* 3.3E-03*

TL4 14145.L 53 le 0 749685.0 848 4.0E-06* 3.5E-03*

Z11 15176.0 53 5 0 804434.0 265 3.7E-06* 1.1E-02*

212 13657.C 53 0 0 723821.0 424 4.1E-06* 7.1E-03*
_____ __________ ________

TOTALS 0 14357501.0 11713
* DENOTES UPPER 95 PEECENT CONFICENCE 80dNO kHEh NO FAULTS RECCRDED

|

.

1



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

FAALURE TO INSER1 CURillt NORhtL 3HOTJ0Wh; 1/1/76 Thpu '/30/78
FINAL STATISTICS
________________

STANCBY
HJUR RATE DEMANC RATE

EAe.EWIL. 4.6E-07* 3.8E-04*

CCME.ENG. 4.7E-07* 6.9E-04*

4.7 4.7

GEN.ELEC. 2.1E-08 3.4E-05

Z 19.5 19.5
w

>

hES11NGH. 2.1E-07* 2.6E-04*

FhR'S 1.1E-07* 1.3E-04*

4.7 4.7

OVERALL 1.3E-08 1 9E-05

19.5 19.5

* DENOTES OPPER 95 PEFCENT CChFIDENCE BOLND WHEN NO FAULTS RECORDED

> -
.



. .
,

FAILUkE TO Ih5ERT CURINC NCR>AL SHUTD0wn) 1/1/72 THRU 4/30/78
BABCOCKGh!LC_____________OX_

STAND 8YPLAhl CRIT.FRS. POPULATION CEPAhCS FALLTS POP. HOURS POP.CEMAhCS HOUR RATE DEMAND RATE
ARI 200,09.0 69 17 0 1380621.0 1173 2.2E-06* 2 6E-03*
CF3 743C.0 69 22 0 512670.0 1518 5.8E-06* 2 0E-03*
GE1 4129.0 57 e 0 235353.0 342 1 3E-05* 8.8E-03*
OFI 30392.0 e9 43 0 209704e.0 2967 1.4E-06* 1.0E-038
DF2 21751.C e9 35 0 1501095.0 2691 2.0E-06* 1.1E-03*
OE3 22921 0 69 32 0 1581549 0 2208 1.9E-06* 1.4E-03*
RSI 14*43.C 69 21 0 1003467.0 1449 3.0E-06* 2.1E-03*
TIl 24929.0 69 le 0 1720101.C 1104 1.7E-06* 2.7E-03*
112 342.C 69 C 0 23598.0 0 1 3E-04* 0. *

TOTALS 0 10055502.0 13452

h * DENGTES UPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAULT 5 RECORDED

FAILURE TO INSERT DURINC NORMAL SHUT 00WNI 1/1/72 THku 4/30/78

__ __ __S _T I O N ENGINEERINGCOMBL
_______________

STAND 8YFLANT CVIT.FR!. POPULATION CEPAbCS FALLTS POP.HJURS POP.CEMAhDS HOUR RATE DEMAND RATE
CCI C739.0 85 21 0 1762815.0 1785 1.7E-06* 1 7E-03*
CC2 0162.C 85 13 0 778770.0 1105 3 8E-06* 2 7E-03*
FL1 32123.0 49 IS 0 1574027.0 931 1.9E-06* 3.2E-03*
M12 14906.0 81 1 0 12C7386.0 567 2.5E-06* 5.3E-03*
MY1 4040E.0 8' 33 0 3434680.0 2805 8.7E-07* 1.1E-03*
SL1 9903.C 81 5 0 802143.0 405 3.7E-06* 7.4E-03*

'

_____ __________ ________

TOTALS 0 9559821.0 7598

* DEhrTES UPPER 95 PERCENT CONFIDENC E 80dND khEN NO F AULT5 RECORDED

_ _ _ _ _ _ _ _ _ _ _



__

FAILUPE TO IhSERI DURINC h0PMAL SHbiDOWNJ 1/1/72 (HPL 4/30/78
GENERAL ELECTRIC
________________

STAN0BY
PLANT CRIT.bRS. POPULA110N [EMANLS FALLTS POP. HOURS POP.0EMANDS HOUR RATE DEMAND RATE

BF1 15553.0 185 14 1 2877305.0 2590 3.5E-07 3.9E-04

BF2 12326.0 185 2 0 2280310.0 370 1 3E-06* 8.1E-03*

8F3 11545.C 185 C 0 2135825.0 0 1 4E-06* 0. *

BP1 38622.0 32 11 0 1235904.C 544 2.4E-06* 5.5E-03*

SE1 7544.0 137 11 0 1033528.0 1507 2.9E-06* 2.0E-03*

*k2 1457e.0 137 is 0 1996912.0 26C3 1.5E-06* 1.2E-03*

CCI 27641.0 137 4 0 3786817.0 548 7.9E-07* 5.5E-03*

CA1 224e7.0 89 2( 0 20C1343.0 2314 1 5E-06* 1.3E-03*

CE1 35t0C.0 BC 4C 1 2848070.0 3200 3.5E-07 3.1E-04

DF2 39 39 C.0 177 4e 0 697203u.c .
'e 4 3E-07* 3.5E-04*

053 41C57.0 177 4C 0 7267089.0 7080 4.1E-07* 4.2E-04*y

5 Eb1 23634.0 137 27 0 3237858.0 3699 9.3E-07* 8 1E-04*

FF1 18185.C 137 1F G 2491893.0 2466 1.2E-06* 1.2E-03*

M11 39560.C 145 64 0 5736200.0 9280 5.2E-07* 3.2E-04*

MC1 44190.0 121 34 0 5346990.0 4114 5.cE-07* 7.3E-04*

NP1 41C84.0 129 25 0 5299836.0 3741 5.7E-07* 8.0E-04*

GC1 42170.0 131 15 0 5777290 0 26C3 5 2E-07* 1 2E-03*

PB2 24563.0 le5 23 0 4544155.0 4255 6.6E-07* 7.0E-04*

Pb3 22737.C 185 23 0 4206345.0 4255 7.1E-07* 7.0E-04*

P11 31756.0 145 If 0 4604620.0 2320 6.5E-07* 1.3E-03*

CCI 37446.C 177 64 0 6627942.0 11328 4.5E-07* 2.6E-04*

QC2 39780.0 177 45 0 7041060.C 7965 4.3E-07* 3.8E-04*

VY1 39826.C es 31 0 3544514.0 2759 8.5E-07* 1 1E-03*
_____ __________ ________

TOTALS 2 Q2893766.0 88037

* DEh0TES LPPER 95 PERCENT CONFIDENCE BOUND WHEh ha FAULTS RECORDED

|

.
, .



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

' *
. .

'
FAILUFE TO IhSER1 LU AIN C NCRp, AL SHUTD0mh; 1/1/72 THEu 4/30/78

WESTINGHJbSE
_________.__

STAND 8YPLANT CRIT.HPS. PDFULATION CEPAbCS FALLTS PDP. HOURS POP.CEPAhCS HGUR RALE DEMAND RATE
BV1 9106.C 53 19 0 482618.0 1007 6.2E-06* 3.0E-03*
0C1 22795.C 53 27 0 1208135.0 1431 2.5E-06* 2 1E-03*
002 77C.0 53 3 0 40810.0 159 7.3E-C5* 1.9E-02*
Hhl 45574.0 45 24 0 2050830.0 1080 1 5E-06* 2.8E-03*
IF2 213P7.0 el 29 0 1304607.0 1769 2.3E-06* 1.7E-03*
IP3 11694.C 61 e 0 713334.0 366 4 2E-06* 8.2E-03*

JF1 3079.C 53 2 0 163187.0 IC6 1.8E-0$* 2.8E-02*

KE1 28727.0 33 2e 0 947991.0 858 3.2E-06* 3.5E-03*

NA1 410.0 53 C 0 21730.0 0 1.4E-04* 0. *

PRI 2P913.0 37 23 0 1069781.0 777 2.8E-06* 3.9E-03*

i *>2 25020.0 37 E C 925740.0 296 3.2E-06* 1.0E-02*y ,

C Pil 44738.C 37 35 0 1655306.0 1295 1.8E-06* 2.3E-03*

PT2 45215.0 31 31 0 1672955.0 1369 1.8E-06* 2.2E-03*
RG1 4C9L2.0 33 43 0 1350756.0 1353 2.2E-06* 2.2E-03*

RC2 4'',2P.0 41 46 0 1801048.0 1886 1.7E-06* 1.6E-03*

5 11 436P.0 53 E O 231504.0 424 1.3E-05* 7 1E-03*

SC1 41777.0 45 25 0 1879965.0 1125 1.6E-06* 2.7E-03*
SLI 31984.0 53 3C 0 1695152.0 1590 1.8E-06* 1.9E-03*

SL2 2879C.C 33 21 0 1525870.0 1113 2.0E-06* 2.7E-03*

TF1 12f39.C 61 1C 0 764879 0 610 3.9E-06* 4.9E-03*
; TU3 36992.C 53 52 0 1960576.0 2756 1.5E-06* 1.1E-03*
,

j TL4 29791.0 53 44 0 1578923.0 2332 1.9E-06* 1.3E-03*

Z11 26612.C 53 2C 0 1410436.0 1060 2 1E-06* 2.8E-03*

212 21735.0 53 23 0 1151955.0 12 2.6E-06* 2.5E-03*______1_9______ __________

i 10TALS 0 27608088.0 25981
* DENOTES OPPER 95 PERCENT CONFICENCE BCUND kHEN NO FAULTS RECORDED

!
,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ -
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FAILUPE TO IbSER1 DURINC NORMAL SHUTDOWN} 1/1/72 THEU 4/30/78
'

FINAL STATISTICS
STAND 8Y

HOUR RATE DEMANL RATE

hAB.EWIL. 3.0E-07* 2.2E-04*

COPE.ENG. 3.lE-07* 3.9E-04*

3.1 3.1

GEh.ELEC. 2.2E-08 2.3E-05

5.6 5.6g
!

WES11NGH. 1.lE-07* 1.2E-04*

PWR 'S 6.3E-08* 6.4E-0$*

3.1 3.1

OVEFALL 1 4E-08 1.5E-05

5.6 5.6

* DENOTES LPPER 95 PEFCENT CCNFIDENCE BOUND WHEN NO FAULTS RECORDED

.

' '
e e
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APPENDIX W

ROD FAILS TO MOVE DURING POWER CHANGE / TESTING
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!

RCD FAILS TO P0bt OLRING PanER CHANGES / TESTING

P CF
L C TLA

t A sn vA 1
f h FAIL v* FATL P 5 L
N 1 C0kl.MO. CATE 5# CLDE E 5 8 FAILLRE MOLE FAILURE MECHANISM

8 CR3 Cle4C5 040477 M CD E12 RC RCC 6 GR 7 htLLO N01 hCWE WHEh REQUCING PwR CROM STATCR FAI'.E0 # FUSE BLEh
8 CR3 C17937' Oe0177 M CD E21 5 0 29 CSC SYS. FAILEC TO FC51T. REG. RCD 5 Ch AUTO DEPAhD LOOSE CONNEC. ON CR0 PROG. PRINT.CKT. CARD
C LC2 019693 111177 P CD E21 50 CEA 36 mCLLC hCT M0hE THEh ORCPPEC mHILE AT $$ PhR CEFECT. TIMER MOC. IN COIL PhR PROGRAMMER
C SL1 C14999 0?2576 P CD E 21 5C AEGULATING RCD $9 IPPOWABLE BECAUSE OF CEA MCC. PAL FAILURE IN RAISE /LOhER CRT OF THE MCCULE
G EP1 015725 111177 P CC ECO RL OkA8LE It h11FCRam 500 84 FROP P05 5 TO 6 LNKNOWN/PCSSIBLY A FOREIGh 08J.81NDIhG IT,,

[J h IP3 01E551 111876 P CD ECC L RCO 0-8 OANK 8 BECAPE MISALIGNED DURING NORMAL CP5 CAUSE UNRhowN
h RG1 C13394 G91775 P CC E21 5C RCC G-5 eAhk E CIC PCT P0bE WITH 8ANK LURING TEST CPEN CRT IN CABLE OR C01Le G-5 LIFT COIL
b 501 C19595 111e77 M CD E21 TC WCC CCNTRCL 1RGENT FAIL. ROJ STCP ALARM LIT RANDOM FAILURE CF 2 OEFECTIVE P.C. CARDS
h RG1 C1959e 111677 P CC E21 TC RCC C0hTROL LRGENT FaILLRE A00 ALARM LIT STATIONARY REGULAT. FAIL. IN 180 PWR.CAS.
b TR1 CleSce* Ce2177 P CC E21 5C 13 LC55 CF RCO (CMTROL AFFECTING 13 0F PL ANTS 53 RLOS F AILuRE OF SUPERVISORY SUFFER MEM. CAAD

.

* . .
,



__.

'
,

-
.
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ROD FAILS TC M0bE CUR 1hc P0hEF CHANGES / TESTING) 1/1/76 THKu 4/30/78
EABCOCKEWILC_____________O_X

STAND 8Y
PLAhi CRIT. HRS. POPULA110N CEFAhLS FALLTS POP. HOURS POP.DEMAhDS HOOR RATE DEMAND RATE

AR1 12946.0 69 17 0 893274.0 1173 3.4E-06* 2.6E-03*

CE3 743C.0 69 1C 1 512670.0 690 2.CE-06 1.4E-03

081 4129.0 Si t 0 235353.0 285 1.3E-05* 1.1E-02*

OEI 13620.0 69 19 0 939780.0 1311 3.2E-06* 2.3E-03*

OF2 13196.0 69 It 0 910524.0 1242 3.3E-06* 2.4E-03*

OE3 15777.C 69 22 0 1088613 0 1518 2.8E-06* 2 0E-03*

R:1 12642.C 69 11 C 872298.0 1113 3.4E-06* 2.6E-03*

T11 1491e.0 69 21 0 1029204.0 1449 2.9E-06* 2.1E-03*

T12 342.0 69 1 0 23598.0 69 1.3E-04* 4.3E-02*
_____ __________ ________

TOTALS 1 6505314.C 8910
* D EN OT E:n UPPEP 95 PERCENT CONFIDENCE B0UND kHEN NO FAULTS kECCRDED

RCD FAILS TC MCbE CLR1hc POWEF CHANGES / TESTING) 1/1/76 THRU 4/30/78
COM8USTION EhGINEERING

NkEPLANT CRIT.bRS. POPULATION CENAhCS FALLTS POP. HOURS POP.DEMAhDS H DEMAND RATE
CC1 15903.0 65 22 0 1351755.0 1870 2.2E-06* 1.6E-038
CC2 9162.C 85 13 0 778770.C 1105 3.8E-06* 2.7E-03*

FCI 1613C.C 49 23 0 790370.C 1127 3.8E-06* 2. 7E-03 *,

MI2 13567.C 81 19 0 1098927.0 1539 2.7E-06* 1.9E-03*

MY1 IP606.0 8$ 26 0 1581510.0 2210 1.9E-06* 1.4F el*
SL1 9903.0 el 15 0 802143.0 1215 3.7E-06* 2.5E-03*

TOTALS 0 6403475.0 9066
* DENOTES UPPER 95 FERCENT C0hFILENCE 8CUND kHEN NO FAULTS RECORDED

_ - - - _ _ _ - _ _ _ - - _ _ .
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ROD FAILS TC MOVE CLRIhC P0hEF CHAhGES/TESTIhG) 1/1/76 THkb 4/30/78
GEhERAL ELECTRIC
................

STAND 8V
FLAN 1 CRII.HP1. POPLLATION CEPAhCS FALLT5 POP.HOORS POP.CEMAhD$ HOUR RATE DEMAND RATE

BF1 1C793.0 165 6* 0 1996705.0 11840 1.5E-06* 2.5E-04*
8F2 11EC9.C 185 7C 0 2184665.0 12950 1.4E-C6* 2.3E-04*
BF3 11545.0 18! 65 0 2135825.0 12765 1.4E-06* 2.3E-04*
8P1 13379.0 32 et 1 428128.0 2560 2.3E-06 3.9E-04
BF1 7544.C 137 45 0 1033526.0 6165 2.9E-06* 4.9E-044
BE2 13226.0 137 75 0 1811962.0 10823 1.7E-06* 2.8E-04*
CC1 16617.0 137 99 0 2276529 0 13563 1 3E-06* 2 2E-04*
OA1 15981.0 89 95 0 1422309.0 8455 2 1E-06* 3.5E-04*
CPI 15e01.0 BC 94 0 1264080.0 752C 2.4E-06* 4.0E-04*
CD2 16103.C 171 9e 0 2850231.0 16992 1.1E-06* 1.8E-04*

y CF3 17226.0 177 103 0 3049002.0 18231 9.6E-07* 1.6E-04*
* Eb1 15076.C 137 9! 0 2175012.0 13015 1.4E-06* 2.3E-04*

FPI 1534P.C 137 91 0 21C2676.0 12467 1.4E-06* 2.4E-04*
MIL 17C24.0 145 101 0 2468480.0 14645 1 2E-06* 2 0E-04*
PCI 18126.0 121 10E O 2193246.0 13068 1.4E-06* 2.3E-04*
N P.1 16C6C.C 129 9e 0 2071740.0 12384 1 4E-06* 2.4E-04*
OC1 16142.0 137 9e 0 2211454.0 13152 1.4E-06* 2.3E-04*
PE2 13776.0 285 82 0 2548560.0 15170 1.2E-06* 2.0E-04*
P83 14885.C 185 89 0 2753725.0 16465 1.1E-06* 1.8E-04* i

P11 13412.0 145 8C 0 1944740.0 11600 1 5E-06* 2.6E-04*
OC1 15547.0 177 93 0 2751819.C 16461 1 1E-06* 1 8E-04*
QC2 16750.0 177 ICC 0 2964750.0 177CO 1 0E-06* 1.7E-04*
Vil 17311.0 69 1C3 0 1540679.0 9167 1.9E-06* 3.3E-04*

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

TCTAL5 1 48179845.0 287158

* DEh0TES UPPER 95 PERCENT CONFIDENCE 80UND kHEN NO FAULTS RECOROED

~ . .,
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ROD FAILS TL MCVE CLRIbC P0 HEP CHANGES /1ESTINGl 1/1/76 THku 4/30/78
WESTINGHOUSE
____________

STANDBYPLANT CRIT.FRS. POPULATION CENAhCS FALLTS POP. HOURS POP.CErAh0S HOUR RATE DEMAND RATE
Pb1 9106 0 53 13 0 40261E.0 689 6.2E-06* 4.3E-03*
DC1 16401.0 53 22 0 869253.0 1166 3.4E-06* 2.6E-03*
DC2 770 0 53 1 0 40810.0 53 7.3E-05* 5.7E-02*
Hhl IPC3C.0 45 2' 0 811350.0 1080 3.7E-06* 2. 8E-0 3 *IP2 10995.0 61 14 0 670695.0 854 4.5E-06* 3.5E-03*
IP3 11694.0 61 It 1 713334.0 976 1.4E-06 1.0E-03
JF1 3079.0 53 4 0 163187.0 212 1.8E-05* 1.4E-02*
KE1 16994.0 33 24 0 560002.0 792 5.3E-06* 3.8E-03*
NA1 410.0 53 1 0 21730.0 53 1.4E-04* 5.7E-02*
PE1 16859.C 37 23 0 623783 0 851 4.8E-06* 3.5E-03*
PR2 17531.0 37 24 0 648647.0 888 4.6E-06* 3.4E-03*
Pil 18041.0 37 25 0 667517.0 925 4 5E-06* 3.2E-03*
P12 17964.0 37 21 0 664668.0 925 4.5E-06* 3 2E-03*
PG1 14c39.C 33 19 0 483087.0 627 6.2E-06* 4.8E-03*
E02 16245.c 41 21 0 666045.0 861 4.5E-06* 3.5E-03*
SA1 4368.C 53 t 0 231504.0 318 1.3E-05* 9.4E-03*
SC1 14325.0 45 2C 0 644625.0 900 4 6E-06* 3.3E-03*
SL1 15487.C 53 21 0 820811.0 1113 3.6E-06* 2. 7E-0 3 *
SL2 1316C.0 53 11 0 697480.0 901 4.3E-06* 3.3E-03*
IF1 12539.0 61 11 0 764879.0 1037 3.9E-06* 2.9E-03*
IL 3 15712.0 53 21 0 832736.0 1113 3.6E-06* 2.7E-03*
TL4 14145.0 13 15 0 749685.0 1007 4 0E-06* 3.0E-03*
ill 15170 0 53 21 0 804434.0 1113 3.7E-06* 2.7E-03* j212 13657.0 53 IS 0 723821 0

_ _ _ _1_0 0 7 4 1E-06* 3.0E-03*_____ __________ ___

TuTALS 1 14357501.0 19461
*

DENJTF5 UPPEn 95 PEPCENT C0hFIDENCE 8CUND kHEN 30 FAULTS RECORDE0

'
,

I

_. _ _.____ ____.._ _ ____ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ ____ _____ _
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.

POD F AILS TO MJVE CCRIhC POWER CHAhGES/ TESTING 6 1/1/76 THau 4/30/78
.

__INAL____S__T _AT _IS T IC SF
_ _____

STANDSY
H306 RATE DEMaht RATE

4.7 4.7

2AB.Eh!L. 1.5E-07 1.1E-04 j
'

19.5 19.5
|

r

%

COME.ENG. 4.7E-07* 3.3E-04*
l

'
4.7 4.7

GEN.ELEC. 2.1E-08 3.5E-06
I

19.5 19.5
|

S$
j. Os

'
4.7 4.7 .

hES11NGH. 7.0E-08 5.lE-05
.,

19.5 19.5 1

j

i

3.1 3.1
1 '

Pha '5 7.3E-08 5.3E-05

5.6 5.6
,

! 2.6 2.6

OVEEALL 4.0E-08 9.2E-06

3.7 3.7
|

* DEh01ES LPPEk 95 PEFCENT CCNFIDEhCE BOLMD WHEN NO FALLTS RECORDED

i
|

' -
. .

--
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hCD FAILS TC POVF CLG1hG P0hER ChmHGES/IESTINC (COMPAhD FAULTS IhCLUDED)J 1/1/76 THRU 4/30/78
BAECOCKEhILCOX
______________

STAND 8YPLANT Ck11. PRS. POPULATION CENANCS FALLTS POP.b0Ud5 POP.CEPAbOS HGUE RATE DEMAND RATE
451 12946.0 69 17 0 893274.0 1173 3.4E-06* 2.6E-03*
CF3 7430.0 69 IC 30 512670.0 690 5.9E-05 4.3E-02
Cel 4129.C 57 5 0 235353.C 265 1.3E-05* 1.1E-02*
OE1 13620.0 69 19 0 939780 0 1311 3.2E-06* 2.3E-03*
OE2 13196.C 69 IE O 910524 0 1242 3.3E-06* 2.4E-03*
CE3 15777.0 69 22 0 1088613.0 1518 2.8E-06* 2.0E-03*
PSI 12f42.0 69 11 0 872290.0 1173 3.4E-06* 2.6E-03*
Til 1491t.C 69 21 0 1029204.0 1449 2.9E-06* 2.1E-03*
TI2 342.0 69 1 0 23598.0 69 1.3E-04* 4.3E-02*

TOTALS 30 6505314.0 8910

$ * DENGTES LPPER 95 F ERCEhT CONFIDENCE SOUND kHEh NO FAOLTS RECORDED

RCD FAILS TO POVE 00 KING P0hER CHANGES /TESTINC (COMMAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

COM80STION EhGINEERIhG

Hbu fEPLANT CRIT. HRS. POPULA110N CEMAhD5 FALLTS POP.h00RS POP.0EMAhDS DEMAND RATE
CCI 15903.0 85 22 0 1351755.0 1870 2 2E-06* 1.6E-03*
CC2 9162.0 65 13 1 778770.0 1105 1 3E-06 9.0E-04
FCI 16130.0 49 23 0 790370.0 1127 3.8E-06* 2.7E-03*
M12 13567.0 81 15 0 1098927.0 1539 2.7E-06* 1.9E-03*
MY1 1R606.0 85 2e 0 1581510 0 2210 1.9E-06* 1.4E-03*
SLI 9903.C 81 15 1 802143.0 1215 1.2E-06 8.2E-04

_____ __________ ________

TJTALS 2 6403475.0 9066

* DENOTES LPPER 95 PERCENT CONFIDENCE BOUND kHEh NO FALLTS RECORDED

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ --- __
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REC FAILi TC PCVE CLRIhG F0bEP CHANGESilESTIhC (CCMP.AND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

GENERAL ELECTRIC

STANOBYPLAN 1 CR11.FR$. POPULATION CEPAhES FALLTS PDP.H3UR5 POP.CEMA>0$ HOUP RAIE DEMAND RATE
BF1 10 79 3. C 185 64 0 1996705.0 11840 1.5E-06* 2.SE-04*
BF2 11009.0 185 7C 0 2184665.0 12950 1.4E-06* 2 3E-04*
8F3 11545.0 16b 69 0 2135825.0 12765 1 4E-06* 2.3E-04*
8P1 13379.0 32 EC 1 428128 0 2560 2.3E-06 3.9E-04
BF1 7544.C 137 45 0 1033528.0 6165 2.9E-06* 4.9E-04*
mR2 13226.C 137 79 C 1811962 0 10823 1.7E-06* 2.8E-04*
CC1 16617.0 137 99 0 2276529 0 13563 1.3E-06* 2.2E-04*
oAl 15981.0 89 95 0 1422309 0 8455 2.1E-06* 3.5E-04*
OR1 15801.0 BC 94 0 1264080.0 7520 2.4E-06* 4.0E-04*
DE2 16103.0 177 96 0 2850231.0 16992 1.1E-06* 1.8E-04*
093 17226.0 177 1C2 0 3049032.0 18231 9.8E-07* 1.6E-048

Oo t>l 15876.0 137 95 0 2175012.0 13015 1.4E-06* 2.3E-04*
CF1 15348.C 137 91 0 2102676 0 12467 1.4E-06* 2.4E-04*
mil 17024.C 145 101 C 2468480.0 14645 1.2E-06* 2.0E-04*
N01 18126.0 121 10E O 2193246 0 13068 1.4E-06* 2.3E-04*
NMI 16060.0 129 96 0 2071740.0 12384 1.4E-06* 2.4E-04*
.)C 1 16142.0 137 96 0 2211454.0 13152 1.4E-06* 2.3E-04*
PE2 13776.0 le! E2 0 2548560 0 15170 1 2E-C6* 2.0E-04*
Pe3 14685.0 185 PS 0 2753725 0 16465 1.1E-06* 1.8E-04*
P11- 13412 0 145 FC C 1944140.0 11600 1.5E-06* 2.6E-04*
CCI 15547.0 177 93 0 2751819.0 16461 1.1E-06* 1.8E-04*
CC2 16750.0 177 100 0 2964750.0 17700 1.0E-06* 1.7E-04*
WY1 17311 0 89 1C2 0 1540679.0 ....167 1.9E-06* 3.3E-04*9

..._. ....... ..

IOTALS 1 48179845 0 287158

* DEh0TES UPPER 95 PERCENT C0hF10ENCE 80UND uHEN NO TAULTS RECORDED

- ,
,
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-
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ROD FAILS TL POVE CURING PubER CHANGES /TESTINC (C0hhAND FAULTS 1hCLUJED); 1/1/76 THAU 4/30/78

WESTINGFOUSE
____________

STAh0BYPLANT CRIT.HR$. PDFULATI0h CEPAhCI FALLT5 PGP. FOURS POP.CENAhD5 FCUR RATE DEMAND RATE
8V1 9106.0 53 13 0 482618.0 689 6.2E-06* 4.3E-03*
0C1 16401.C 53 22 0 869253 0 1166 3.4E-06* 2 6E-03*
0C2 77C.0 53 1 0 40810.0 53 7.3E-05* 5.7E-02*
Hb1 18C3C.0 45 24 0 811350.0 1000 3.7E-06* 2.8E-03*
IP2 10995.0 61 14 0 670695.0 854 4.5E-06* 3.5E-03*
IP3 11694.0 61 16 1 ?I3334.C 976 1 4E-06 1.0E-03
JF1 3079.0 53 4 0 163287.0 212 1.8E-05* 1.4E-02*
KE1 16994.0 33 24 0 560802.0 792 5.3E-06* 3.8E-03*
NA1 410.0 $3 1 0 21730.0 53 1.4E-04* 5.7E-02*
PE1 16859.C 37 23 0 623783.0 851 4.8E-06* 3.5E-03*
PP2 17531.C 37 24 0 648647.0 888 4.6E-06* 3.4E-03*

'

P11 18C41.C 37 25 0 667517.0 925 4.5E-06* 3.25-03*
FT2 17964.C 37 25 0 664668.0 925 4.5E-06* 3 2E-03*
RG1 14639.0 33 19 2 483087.0 627 4.1F-06 3.2E-03

.
PC2 16245.0 41 21 0 666045.0 861 4.5E-06* 3.5E-03*
SA1 4368.C 53 e 0 231504.0 318 1.3E-05* 9.4E-03*
SCI 14325.0 45 2C 0 644625.0 900 4.6E-06* 3.3E-03*
SLI 15 48 7. C 53 21 C 820811.0 1113 3.6E-06* 2.7E-03*
SL2 13160.0 53 11 0 697480.0 901 4.3E-06* 3.3E-03*
IF1 12539.0 61 17 13 764879.0 1037 1.7E-05 1 3E-02
TU3 15712.0 53 21 0 832736.0 1113 3.6E-06* 2.7E-03*
TL4 14145.0 53 19 0 749685.0 10C7 4.0E-06* 3.0E-03*
Z11 15178.0 53 21 0 804434.0 1113 3.7E-06* 2.7E-03*
212 13657.C 53 19 0 723821.0 1007 4.1E-06* 3.0E-03*

_____ __________ ________

TOTALS 16 14357501.0 19461

* DENGTES UPPER 95 PERCENT C0hFICENCE 80UND kHEN NO FAULT 5 RECORDED



_ _ _ _ _ _ _ _ _ _ _ _ . _ ____

MOD FAILS TO PO%E DORING P0hER CHANGES /1ESTINC (CCM>AND FAULTS INCLUCEDil 1/1/76 THRU 4/30/78
FINAL STATISTICS
________________

STANCBY
N006 RATE DEMANC RATE

1.4 1.4

BAB.Eh1L. 4.6E-06 3.4E-03

1.4 1.4

3.1 3.1

COPE.ENG. 3.1E-07 2.2E-04

5.6 56

4.7 4.7

Gr*.ELEC. 2.1E-08 3.5E-06

19.5 19.5g

o

1.5 1.5

hESTINGH. 1.1E-06 e.2E-04

1.6 1.6

1.3 1.3

PhR 'S 1.8E-06 1.3E-03
1.3 1.3

1.3 1.3

CVEEALL 6.5E-07 1.5E-04

e 1.3 1.3

* DENLTES LPPER 95 PE FCENT CChFIDENCE BOLND WHEN NO FAUL15 RECORDED

~ .
,



*
, .

ROD FAILS TC POVE CLRIbC F0Wa i CFAhGES/TESTINGJ 1/1/72 THR0 4/30/78
BAECQCkEWl_CCX. . . . . _ _ _ . . . ' . . .

STANDBYPLANT CRIT. HRS. POPULATIGN CEPAhCS FALLTS POP. HOURS POP.CEMAhDS HOUR RATE DEMAND RATE
ARI 2CC09.C 69 21 C 1380621.0 1863 2 2E-06* 1 6E-03*
CR3 743C.C 69 1C 1 512670.0 69C 2.CE-06 1.4E-03
Del 4129.C 57 i 0 235353.C 342 1.3E-05* 8.eE-03*
DEI 3C392.C 69 42 0 2097048.0 2898 1.4E-06* 1.0E-03*
DE2 21155.C 69 3C C 15C1095.0 2010 2.0E-C6* 1.4E-03*
OE3 22921.C 69 31 C 1581549 0 2139 1.9E-06* 1.4E-03*
RS1 14543.C 6'S 2C 0 1003467.C 1380 3.CE-06* 2.2E-03*
TIl 24929.C 69 34 0 1720101.0 2346 1.7E-06* 1.3E-03*
TI2 342.0 69 1 0 23598.0 69 1.3E-04* 4.3E-02*

..... ...... __. ....__..

g 10TALS 1 10055502.0 13797
U * DENOTES OPPER 95 PERCENT CONFIDENCE BOUND kHEN hu FAULTS RECORDED

RCD FAILS TC POVE CORIbC P0hEF CHANGES /TESTINGJ 1/1/72 THEU 4/30/78

_(CMBU.S. TION EhGINEERING.... ...... ___.....

STANDBYFLAh1 CRIT. HRS. POPULATION CEPANCS FALLTS POP. HOURS PDP.CEPAhDS HCUS RATE DEMAND RATE
CCI 20139 0 45 2E O 1762815.0 2380 1.7E-06* 1.3E-00*
CC2 9162.0 65 13 0 778770.C 11C5 3.8E-06* 2.7E-03*
FCI 32123.C 49 41 0 1574027.0 2156 1.9E-06* 1.4E-03*
M12 14906.C al 2C C 12C7386 0 1620 2.5E-06* 1.8E-03*
NY1 4C4CE.C 85 5! O 3434680.0 4675 8.7E-07* 6.4E-04*
SLI 9903.C 81 11 0 802143.0 1215 3.7E-06* 2.5E-03*

TOTALS C 9559821.0 13151
*

DENOTES LPPER 95 PEFCENT CONFIDENCE BCUND kHEN NG FALLTS RECORDED

__ ______ - _ _ _ _



.__ _ _-___ ____ _____ _ . _
_ _ _ _. ___ ____

RCD FAILS TC MOVE CLRlbG P0 HEE ChAhGES/TESTINGJ 1/1/72 THEU 4/30/78
GENERAL ELECTRIC

STAND 8YPLANT CRIT.FRS. FCPLLAllCh CEMAbC3 FALLT5 POP. HOURS POP.CEPAh05 HCUR RATE DEMAND RATE
BF1 15553 0 165 93 0 2877305.0 11205 1.CE-06* 1.7E-04*
8F2 12326.0 185 72 C 22803LO.0 135C5 1.3E-06* 2.2E-048
8F3 11548.C 185 65 0 2135825.0 12765 1 4E-06* 2.3E-04*
8PI 38622.C 32 23C 1 1235904 0 7360 8 1E-07 1.4E-04
8E1 1544.C 131 41 C 1033528 0 6165 2.9E-06* 4.9E-048
BR2 1457e.C 137 El 0 1996912.0 11919 1.5E-06* 2.5E-04*
CL1 27641.C 131 161 0 3786817.0 22605 7.9E-07* 1.3E-04*
DA1 22487.0 89 13' 0 2001343.0 11926 1.5E-06* 2.5E-04*
CEI 35tCC.C 8C 212 0 2848C00.0 1696C 1.1E-C6* 1.8E-048
Lk2 3939C.C 171 234 0 6972030.0 41418 4.3E-07* 7.2E-05*
Lb3 41CSI.C 171 24'8 0 7267089 0 43188 4.1E-07* 6.9E-05*w

U Eb1 23634.C 131 143 0 3231858.C 19317 9.3E-07* 1.6E-04*
FPI le189.C 137 1CE O 2491E93.0 14796 1.2E-06* 2.0E-04*
P11 3956C.C 145 23! C 5736200.C 34015 5.2E-07* 8.8E-05*
P01 44190.0 121 262 0 5346990.0 31823 5.6E-07* 9.4E-05*
N>l 41C84.C 129 241 C 5299836.0 316C5 5.7E-07* 9.5E-05*
OC1 4217C.C 137 251 C 5777290.0 34387 5.2E-07* 8.7E-05*
PB2 24563,0 165 14e 0 4544155.C 2101C 6.6E-07* 1.1E-04*
PE3 22131.C 185 131 C 42C6345.0 24915 7.1E-07* 1.2E-04*
PIl 3175e.C 145 16% 0 46C4620.0 274C5 6.*E-07* 1.1E-04*
CC1 37446.C 171 222 0 6627942.0 39411 4.5E-07* 7.6E-05*
GC2 3976C.C 177 231 0 7041060.C 41949 4.3E-07* 7.1E-05*
bil 39826.C 69 231 0 3544514.C 21C93 E.5E-C7* 1.4E-04*

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

TCTALS 1 92893766.0 552922
* CENOTES LPPER 95 PLECENT CONFIDENCE 8GUND kHEh NO FALLT5 RECORDED

~
,

.
.



* -
. .

RCD FAILS TC MOVE CLRIbE PChEF CHANGES / TESTING; 1/1/72 1HRU 4/30/78

_k _EST INGh005 E__________

STANC8YPLANT CRIT. HRS. POPOLATION CEPAhES FALLTS PDF. HOURS POP.CEMAhCS HCUR RATE DEMAND RATE
8VI 9106.C 53 13 0 482618 0 689 e.2E-06* 4.3E-03*
CC1 22795.C 53 31 0 12C8135.C 1643 2.5E-06* 1 8E-03*
DC2 17C.0 53 1 0 40810.0 53 7.3E-05* 5.7E-02*
Nh1 45574.0 45 el 0 2050830.C 2835 1.5E-06* 1.1E-03*
IF2 21387.0 61 29 0 1304407.0 1769 2.3E-06* 1.7E-03*
IP3 11694.C 61 It 1 713334 0 976 1.4E-06 1.0E-03
JF1 3079.C 53 '4 0 163287.C 212 1.8E-05* 1.4E-02*
KE1 28727.C 33 39 0 947991.0 1287 3.2E-06* 2.3E-03*
NA1 41C.C 53 1 0 21730.C 53 1.4E-04* 5.7E-02*
PRI 28913.C 37 4C 0 1069781.0 1480 2.8E-06* 2.0E-03*
PF2 25C2C.0 37 34 0 925740.0 1258 3.2E-06* 2.4E-03*

w PT1 4473e.0 37 61 0 1655306.0 2257 1.8E-06* 1.3E-03*
PT2 45215.C 37 62 0 1672955 0 2294 1.8E-06* 1.3E-03*
RG1 4C932.0 32 5t 0 1350756.0 1848 2.2E-06* 1.6E-03*
RC2 43928.C 41 6C 0 1801048.0 246C 1.7E-Oe* 1.2E-03*
SAI 4368.0 53 't 0 231504.C 318 1.3E-05* 9.4E-03*
SCI 41777.C 45 57 0 1879965.0 2565 1.tE-06* 1.2E-03*
SLI 31984.C 53 44 0 1695152.0 2332 1.8E-06* 1.3E-03*
SL2 2879C.C 53 4C 0 1525870.0 2120 2.0E-06* 1.4E-03*
TR1 12539.0 62 17 0 764879 0 1037 3.9E-06* 2.9E-03*
T03 36992.C 53 51 C 1960576.0 27C3 1.5E-06* 1 1E-03*
TU4 29791.C 53 41 C 1578923.C 2173 1.9E-068 1.4E-03*
211 26t12.0 53 37 0 1410436.0 1961 2.1E-06* 1.5E-03*
ZI2 21735.C 53 3C 0 1151955.0 1590 2.6E-06* 1.9E-03*

TOTALS 1 276C8088.0 :??l3

DENOTES LPPER 95 PERCENT CONFIDENCE BCUND kHEN NO FAULTS RECORDED*

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



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

t

ROC FAILS TC PCVE CURI>C P0hEB CHANGES /TESTINGi 1/1/72 1hEU 4/30/78 7

FIhAL STATISTICS
i

STANCBY
HOUR RATE DEMAht RATE

4.7 4.7
'

BAB.Eh!L. 9.9E-08 7.2E-05
19.5 19.5

C0rt.ENG. 3 1E-07* 2.3E-C4*

|

4.7 4.7

GEh.ELEC. 1.1E-08 1.8E-06

19.5 19.5

w i
I t

4.7 4.7 j

hES11NGH. 3.6E-CB 2.tE-05 !

19.5 19.5

!

3.1 3.1

PhR 'S 4.2E-08 3 1E-05
5.6 5.6

a

| 2.6 26

CVEFALL 2.1E-08 4.9E-C6
3.7 3.7

4

* CEh0TES LFPER 95 PEFCENT CCNFIDEhCE BOUND hhEN NO FALL 15 RECORCED
,

q
'

,
*

.

.
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. .

-

kou RAILS TO POVE DLRING vahEk CFAhGES/ TESTING (COMMAND FAULT 5 IhCLODED); 1/1/72 THRU 4/30/78

BAECOCMGh!LCOX
______________

STANDBY
PLANT CPIT.bFS. POPULATION CENANCS FALLTS P0P.h0URS POP.CEMA>05 HOUR RATE DENAND RATE

AFI 20C09.0 69 27 0 1380621.0 1863 2 2E-06* 1.6E-03*

Ck3 7430.0 69 1C 20 512670.0 690 5.9E-05 4.3E-02

0E1 4129.0 57 6 0 235353.0 342 1.3E-05* 8.8E-03*

DE1 30392.0 69 42 0 2097048.0 2898 1.4E-06* 1.0E-03*

OE2 21755.0 69 3C 0 1501095 0 2070 2.0E-06* 1.4E-03*

OL3 22921.0 69 32 0 1581549.0 2139 1.9E-06* 1.4E-03*

kS1 14543.C 69 2C 0 10C3467.C 1380 3.0E-06* 2.2E-03*

TIl 24929.0 69 34 0 1720101.0 2346 1.7E-06* 1 3E-03*

TI2 342 0 69 1 0 23598.0 69 1.3E-04* 4.3E-02*

TOTALS 20 10055502 0 13797

h * DENOTES LPPER 95 PERCENT CahFIDENCE 8CUND kHEN NO FALLTS RECORDED

40D FAILS TO MOVE CORING POWER CPANGES/ TESTING (COMMAND FAULTS INCLUDED)I 1/1/72 THRU 4/30/78
COMBLSTION ENGINEERING

STAND 8Y
PLANT CRIT. PRS. POPULATION DEMANES FALLTS POP.H3URS POP. GENA >DS HOUR RATE DEMAND RATE

CC1 20739.0 85 2e 0 1762815.0 2380 1.7E-06* 1.35-03*

CC2 9162.0 E5 13 1 778770.0 11C5 1.3E-06 9.0E-04

FCI 32123.0 49 44 0 1574027.0 2156 1.9E-06* 1.4E-03*

PI2 14906.0 81 2C 0 1207386.0 1620 2.5F-06* 1.8E-03*

Mil 40408 0 65 55 0 3434680 0 4675 8.7E-07* 6.4E-04*

SLI 9903.0 al 15 1 802143.0 1215 1.2E-06 8.2E-04
_____ __________ ________

TOTALS 2 9559821.0 13151

* DENCTE5 UPPER 95 PERCENT CONFICENCE BGUND kHEN NO FAULTS RECORDED



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

!

|

RCE FAILS TC MCVE DORING P0 BEE CHANGES /TE!T1hG (CCHMAND FAULTS INCLUDED); 1/1/72 THRU 4/30/78,

GENERAL ELECTRIC
________________

STANDBV
PLANT CkIT.FES. POPULATION CEPAhES FALLTS P O P .1:00k5 PCP.CEMAhDS HCup RATE CEMAND RATE

BFI 15553.C 185 93 0 2877305.0 17205 1.0E-06* 1.7E-04*

oF2 12326.0 185 73 0 2280310.0 135C5 1.3E-06* 2.2E-04*

BF3 11545.0 185 69 0 2135825.0 12765 1.4E-06* 2 3E-04*

EP1 38622.0 32 23C 1 1235904.0 736C 8.1E-07 1.4E-04

dE1 7544.0 137 45 0 1033528.0 6165 2.9E-06* 4.9E-04* !

Sk2 14576 0 137 el 0 1996912 0 11919 1.5E-06* 2.5E-04*

CCI 27641.C 131 165 0 3786817.0 226C5 7.9E-07* 1.3E-04*

PA1 224e7.C 09 134 0 2001343.C 11926 1.5E-06* 2.5E-04*

DF1 3560C.C 8C 212 0 2848000.0 16960 1 1E-06* 1.8E-04*

uk2 39390.0 177 234 0 6972030.0 41418 4.3E-07* 7.2E-05*

g CP3 41057.0 177 244 0 7267089.0 43188 4.1E-07* 6.9E-05*
* Eh1 23634.0 137 141 0 3237858.0 19317 9.3E-07* 1.6E-04*

FF1 18189.C 131 10E O 2491893.0 14796 1 2E-06* 2.0E-04*
M11 39560.C 145 235 0 5736200.0 34075 5.2E-07* 8.8E-05*

MC1 4419C.0 121 263 0 5346990.0 31823 5.6E-07* 9.4E-05*

hM1 41084.0 129 245 0 5299836.0 31605 5 7E-07* 9 5E-05*

0C1 42170.0 137 251 0 5777290.0 34387 5.2E-07* 8.7E-05*

PE2 24563.0 165 14e 0 4544155.0 27010 6.6E-07* 1 1E-04*

PB3 22137.C IPS 135 0 4206345.0 24975 7.1E-07* 1.2E-04*

F11 31756.C 145 189 0 4604620.0 27405 6.5E-07* 1.1E-04*

GC1 37446.0 171 223 0 6627942.0 39471 4.5E-07* 7.6E-0$*

QC2 397EC.0 171 231 0 7341060.0 41949 4.3E-07* 7 1E-05*

WY1 39P26.0 69 231 0 3544514.C 21093 8.5E-07* 1 4E-04*

TOTALS 1 92v93766.0 552922

* DENOTES LPPER 95 PEBCENT EONFICENCE BCUND kHEN NO FAUL15 RECORDED

-
. . -



.
-

,
*

. -

ACC FAILS TO POVE 00R14G PCwEE CHAhGES/ TESTING (CCHMAND FAULTS INCLOGED); 1/1/72 THRU 4/30/78

hESTIhGh00SE

STAhCBYPLANT CRIT. HRS. FOPblATIUh CEPAhES FALLTS *0P.h00RS POP.CEMAhDS hCUR RATE DEMAND RATE
8V1 9106.C 53 13 0 482618.C 689 6.2E-06* 4.3E-03*
CCI 22795.0 53 31 C 1208135 0 1643 2.5E-06* 1.8E-03*
CC2 77C.0 53 1 0 4081C.0 53 7.3E-05* 5.7E-02*
h k' 1 45574.0 45 e3 0 2050830.0 2835 1.5E-06* 1 1E-03*
IF2 21387.0 61 25 0 1304607.0 1769 2.3E-06* 1 7E-03*
IF3 11694 0 61 le 1 713334.0 976 1.4E-06 1.0E-03
JF1 3C79.0 53 4 0 163187.C 212 1.8E-05* 1.4E-02*
kEl 2e727.C 33 35 0 947991.0 1287 3.2E-06* 2.3E-03*
NA1 410.0 53 1 0 21730.0 53 1.4E-04* 5.7E-02*
PRI 28913.0 37 4C C 1069781.0 1480 2.8E-06* 2.0E-03*
PP2 2502C.C 37 34 0 92574C.0 1258 3.2E-06* 2.4E-03*

N PT1 4473e.C 37 el 0 1655306.0 2257 1.6E-06* 1 3E-03*
PT2 45215.0 37 62 0 1672955.0 2294 1.8E-06* 1.3E-03*
RCI 40932.0 33 Se 3 1350756.C 1848 2.2E-06 1.6E-03
RC2 43928.C 41 eC 0 1801048.0 24e0 1.7E-06* 1.2E-03*
SA1 4368.C 53 e 0 231504.0 318 1.3E-05* 9.4E-03*
SC1 41777.0 45 57 0 1879965.0 2565 1.6E-06* 1.2E-03*
all 31984.0 53 4' O 1695152.C 2332 1.8E-06* 1.3E-03*
SL2 2879C.C 53 4C 0 1525870.0 2120 2.0E-06* 1.4E-03*
IP 1 12539.0 61 11 13 764879.0 1037 1.7E-05 1.3E-02
TL3 36992.0 53 51 0 1960576.0 27C3 1 5E-C6+ 1.1E-03*
TL4 29791.0 53 41 0 1578923.0 2173 1.9E-06* 1.4E-03*
ZIl 26e12.C 53 31 0 1410436.0 1961 2.1E-06* 1.5E-03*
ZI2 21735.0 53 3C 0 1151955.0 ____1590 2.6E-06* 1.9E-03*

..___ __________ .___

TOTALS 17 276C8C88.C 37913

* DENCTES UPPEP 95 PERCENT CGNFIDENCE 800hD hhEN NO FAULTS EECORGED

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



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

4C0 FAILS TO POVE CLEING FChER CFANGE5/ TEST 1hG (COMMAND FAULT 5 1hCLbOED)) 1/1/72 THRU 4/30/78
FIhAL STATISTICS

'

STANCSY
HOUR RATE DEMANC RATE

1.4 14

8AB.5h!L. 3.CE-06 2.2E-03

1.4 1.4

31 3.1

COME.EMG. 2.1E-07 1.5E-04

5.6 5.6

4.7 4.7

GEN.ELEC. 1.1E-08 1.6E-06

19.5 19.5y

$
1.5 1.5

hE511NGH. 6.2E-07 4.5E-04

1.6 1.6

1.3 1.3

PWR e5 1.CE-06 7.6E-04

1.3 1.3

1.3 1.3

DVERALL 3.6E-07 8 1E-05
1.3 1.3

* DEh01E5 LPPER 95 PEECENT CCNFIDENCE BOLND WHEN hu FALLTS RECORDED

.

h O
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APPENDIX X

DROPPED ROD (PWR) |
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F A I _L L__R _E _.P C C.E . C O_ _C _E _S _=FAILLRE MECHANI_$_M_ C _C _C _E _3 _F _A I L U_R E _C _L _A S _S _I_F _I _C _A _T _I C_ _h_.C_C_C_E S_
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; ___ _ _ _

{{{{ {{{{{{{{{g{ {{{{ CESCRIPT10h_ {0CE C,ESCRIPTICh

of Cb8 hG NCRPAL 5/C ! C! ! NR$hMNELI FA':LLRE T P RATICh hI $$ff OINh10PFa. LL8E ' O tc CLp NG SCes> a C2 - PER LChhE A mTEhAM ) * L - ONKhCupLi N EB1 it AT EAST 9tt CLBING SCpAPs C3 - PER .Chhi E5flNG) a h - NOT APPLICA8LE
-

E-p L FA L: O PCbt CLR hG s C4 - DES'GN E RP bEP NAN E3/ TING s

E IOSITICN C5-FAR(C0h5TL
N/C. s

kh
~

NA --- ----------------------

! ! Mif'i!!!!!M!P,'''''"'' '"" i 'i i $!bi i'4!!F""'""" l """" "tu"" " 2 "'""'
'

ikPf lt'j C MC

i:jmsjtst'j'gE
NC It El a : 3-

q DitifIEl gFIA9.lithl8h : 1: htMIE'NUREitu t"'" ""'"''' ' "!! "5E!!!"9"
qEAL Fl

7 h |. R

I NGt| R PLOGGED k k kNN3 C

<] g . Ng
:.9- .E! E aw a

h . NO MAgWgPE RATgN/g ----------------------------------__.--__-_-._s # AU F gggtY SYSTEM s
, , yg,

,

bES$3)[II_bbbb #$!(|h l|A! REM CW* { ; g uggg
$4 -LLsICATkON PRORLEM

,

a,
CCOE CE3CRIPTICM a

~[[~-CLhTRCLRCCCRiSE5kh5(E[T
_ , _ _ _ , , _ ,___..........________________________.._________.s______.._ __=

______________________;
_T_Y _P E..O.F_=F A IL E R E._C_C_O_E_3 e N$$$ VENCCR CCCES

_S _Y S T_E M__C C C__E
. = .. e - - - - - - - - - - - - - - - -

__ __ s

!bb3 EI!EU$}3EI |{{g{ CE5CRIPTIch a CODE DESCRIPT ON

I! ! C!Uk hh5 BN ' ' $N $h ! Mf,I !EERIhG, Q g N Q {LLP*
e P - REACTIVITY CONTR ST$ FEM e - J{ y C

- BECLBRING CCPPAhC FAULTS : --- s
a P - REACTIWITY CONTROL SYSTEM

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



- _ _ _ . _ _ _ __ ___ ____. ._ __

0 6. C.F .P .E J..P.O.C...( P.t R .). ..

P C t
1 C TL A

% A 59 Y A 1
E k 6 AIL Y a FA!L F 5L

b. .T . C.C.h T. hJ. C. ATE 5 P.. C.Ca..t .E $ .e. .F A IL L.R E.M..OD..E .F A I .L.D.R _E .M E.C M A N..I .S M.
. . . . .. . . ... ..

.. .. ..

E Aal C21314* 04247e P tt G21 T C C9 CRCUP 7 CLhT6CL RCD 1 CRCPPEJ CURING PbR OPERATILh FAILukE OF A GATE CRIVE CIRCLIT
t CR3 CIP4C3 C4Lt?? M LC C12 R C Ik PCCE le RCC 3 GR 2 DROPPED INTO CCEE FAILLRE OF CROM STAT 0k C AL5EC 900 TO CROP

8 CA3 C11944' 442777 P. CC G21 i C C2 th MODE le RLC GkP i DROPPED INTO CORE P05518LE GR0uMCEO 5NIELD TO 24WLT PROG

6 CR3 C17941* 051377 P CD G21 T C 09 Ik P00E le GECLP 7 tRCPPEC INTO CCRE
P0551 ELE CE51GM EkRCReGATE OpitE REL.CMT.

8 Ch3 C.4424* ICle77 P CC G21 T 0 09 1h MOCE 1 CL61mG TEST SP-11J GRP. 7 CROP INTO CCAE AANCCM INTERMITTENT power INTERALPTICN5

t CE2 4132C7* Ct2575 P CD GCC 5 0 09 GR7 ROC 5 CROFFE0 CAL 11hG L0i$ Of RECUIRED ObEhLAP NO PR38LEM FOUND/PausASLE COPRAND FAULT
B CE2 C14913 022676 P CP 004 R T CSCrPED CCNT. RCD CALSED RX. QUAD. TILT TO Ex. TECH SP 5HRT. CUE TO DETER EPORY IN STAT.wh0GS.

8 CE2 C2 Cit 4 122977 P GP G12 R T CE4CRe tROPPEC uMILE bE1MC alTHCRAWN 5HRT. CUE TO 0-RING FAIL.e IN STAT.tNOGS.

e CE2 Labbe5+ .3017e P CC G21 5 C 12 CCNTSCL ROC GRCLP 5 080PPED OURING PERFCkM. TEST
MJMENTAAY LOS5 OF PO=ER, REA50N UNKNOWN

ba e Cf3 G1461P* 042270 m CG G21 T C 09 G6 cup 7 R005 CROPPEC AT 954 PCwER A FAILED GATE ORivE CIRCUIT

f5 E Cf3 CISCIC* CtC97L P CC G21 T C 09 GECLP 7 ROC 5 (RCPPEt
Two PuR. SUPPLIES FAILE0tFU5EsikAN5151CR)

9 CE3 C2Ce41 911C78 P CD G12 R T CR 36s 4 CRLPFEC OUR1>G Ah RPS BREAKER TEST
$HRT. CLE TO 0-RIhG FAIL., != STAT.hMOG5.

P 111 C13tt4A 111275 P CC G12 L 6CC 4 CF CR 7 CRCPPEC IhTC CORE OURING FULL PhR OP FAILED STAT 3R whDG CAUSED ROC 4 TO CROP

C CC1 C16741 121276 P CD CCC R L RCO 27 SLIPPEC TO 71 IhCH. CUpthG MOVEMEhf TEST 5 UNCETtRMINED ( SEE LER 0196e9 I

C CC1 C1771C 042277 > CD GCC 6L 600 34 SLIPPEC TG 34 1NCH. QURING MCvtMENT TE5TS UNDETERMINED E SEE LER 019189 8

C CC1 C19tPGA 111277 P CC G21 YC tb!LE A1 55 Fhp AT !s04AM CEA 54 OAOP.TO FULL-lh 15-tLT PhR.5UP.!N COIL PwR. PROG.0 RIFT LOW

C CC1 C19eP9a 111277 P C0 G21 iC kHILE AT 55 FhR AT 11:14AM CEA 54 DROP.TO FLLL-lh 15-tLT Pht.5UP.IN C01L Pup. PROG.0 RIFT LOh

C CC1 C19781 120377 > CC GCC D L RCD 1 CRCFPEC hMILE PLLL1kG GROLP 5 UNKhCWN

C CC1 C20171 G1Ci?8 M CC G21 T C h>1LE AT $$ PhR CEA 32 CECPPEED TO FOLLY INSERTED CEA 15-WLT PhR.5LP. Fa! LED

L CC2 Cle3CCA 070577 P CD G21 T0 th!LE OPER. AT FULL PuR. CEA 30 SLIPPEC PARTIALLY INTERMITTEh FAIL. OF 15VOC PCWER SUPPLT

9
'

.



_. _ _

* *
, .

DROPPED 800 IPhR)

f CF
$% 5 AE b FAIL T P FAI P 5L> 1 CLkl.hu.

.C a l.f 5
.P. C .C.C _L .F 5.e. 3.A I _L L.R.E .M O.D_E .F .A.I .L L .E .E .M.E .C H A N.I .S.M

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

C CC2 C163CCP 07G777 P CC C21 i C hFILE CPER. Al' FULL PbR. CEA 30 SLIPPED PARIIALLY INTERMITTEh FAIL. OF 15VOC PCwER 5brPLY
C CC2 CIS279 1C0277 P CL Gil TD CLRING FLLL FhR. CP3. CEA 37 OROPPEC TO FULLY 1h5. 15 WLT PmR SUPPLY FAILED LOh
C CC2 C2C128 012178 P CC GCC R 0 RCC 1 ORCPPEC CURINE P0bEP RECUCTION LMKN0mM
C CC2 C2C561 C2157e P CF GC0 R L RCC 33 CRCPPEC CLRIDG PChTHLY E3ER. TESTS LNKN0hN
C 6C1 CCC4Ce 061773 P CP G15 L CEA 35 CRCPPEC TO IT5 LChER HARD STOP CLUTCH COIL FAILED
C PI? C16C30 CS227e P C" G21 5C CLSING CEA PARALLEL.0PS.,CEA 49 DROPPED INTC CORE BL0th FU5E IN PARALLELING CIPCu!T
C SLI C1!*Ce u71C76 P CC G21 TD CEA 50 CRCPPEC w!TH RX. CRIT. AT 0.011 PuR. FAILLRE OF 15 VOLT P0mER SUPPLY
C SL1 01720C 020477 P CC GCC RL CEA 860 CRCPPEC kHILE AT FowfR THE CAUSE 15 UhkN0hN
C !L1 CIFCSC 052777 P CD G21 i C CEA 39 CPCPPEC h1TH PLANT OPERATIhG AT PumER FALLTY INSERTICN TIMER
C !L1 01SD?eA 102e77 * Cn GCC E L CEA 856 CROPFED FOR NG APPARENT REASON CAUSE UNKhCmN,P055.PR08.PhR.Sur.tTIME. MODIl C SL1 C1917e> IL2e77 P CC CCC R L CEA st6 CRUPfEC FCR hu AFPARENT REASCN CatSE UNKhldN,PC55.PR08.PhR.5UP.tTIME.M00
b IP2 CIECil O!2c77 P CC CCC 0 BCC F-2 8Ahk 0 DRCPfED CORING STARTbP CAL 5E bhKNChN
b >C1 C12311A C3J575 N CC G21 TD t BANK GR2 BCC G5 DFCPPEC hTR iM CAS GRhD CONT PhR FOR STATh GRIP.
b RC1 612311* 030175 P CC G21 TC 8 BANK GR2 RCC G-9 CROPPEC hTR IN CAS. GRhD CONT.PhR.FOR STATM GRIP.
b RCI L14?4t* 041076 M CC G21 i D 02 6 8ANK CROUP 2 ACD5 G-5 AhD G-9 DROPPED FAILLRE OF 4 P.C. CARDS P05518LE cab 5E
h R G 1 015 093 * 07C47e P CC G21 T C C2 e eANK GRCLP 2 R005 G-5 AND G-9 OROPPEC STATIONARY COIL CIRCUITRV FAILLRE
b RG1 C1532e* CEC 476 P CC G21 T C 02 L 8 ann CRCUP 2 ROCS G-3 A>0 G-11 PARTIALLY CRCPPED STATIONARY COIL CIRCUITRY FAILLRE
b EG1 Clet44 12177e P CC G21 TC RCC P-12 CRCFPED DURING CPER. AT Rt00CED LJAD FAILURE OF STATIONARY HOLO COIL CIRCUITRY
b SC2 CC2G72* Ot2C72 P CD G21 5 C 63 3 RCC5 (fAhk C-GRCLF 2) CSOPPEC INTC THE CORE MULTIPLEXING THYRISTOR FAILURE PhR CA8280
m SLI Clet?" Ctle77 P CD C21 5D RCD J-13(5hL100mN 6 ann alLRJPFE0 OdRIhG hCRM. OPER L055 0F PhR TO STATION. GRIP COIL OF CROM

l

l

||

l

e
_ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

CROPPED R0[ (PwP): 1/1/76 THRU 4/30/78
BABCJCKEWILCCX
______________

STANDBY
PLANT CFIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

AR1 12946.0 69 0 893274.0 3.4E-06*

CR3 7430.0 (9 1 512670.0 2.0E-06

0B1 4129.C 17 0 235353.0 1.3E-05*

GE1 13520.C (9 0 939780.0 3.2E-06*

O F. 2 13196.C (9 2 910524.0 2.2E-06

OE3 15777.C 69 1 1088613.0 9.2E-07w

RS1 12642.0 (9 0 872298.0 3.4E-06*

TIl 14916.0 (9 0 1029204.0 2.9E-06*

TI2 342.C (9 0 23598.0 1.3E-04*
_____ __________

TOTALS 4 6505314.0

* DENOTES OPPER 95 PERCENT (ONFIDENCE BOUND hHEh NJ FAULTS RECORDED

'
. ,.

_ - _ _ __



__

.
.

.

DRCFPED ROC (PhR); 1/1/76 THRU 4/30/78

COMBUSTION ENGINEERING
______________________

STANOBY
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

CCl 15903.0 E5 3 1351755.0 2.2E-06

CC2 9162.C E5 2 778770.0 2.6E-06

FCl 16130.C '49 0 790370.0 3.8E-06*

PI2 13567.C El 0 1098927.0 2.7E-06*

MY1 le6C6.C E5 0 1581510.0 1.9E-06*

SL1 9903.0 El 3 802143.0 3.7E-06
_____ __________

TOTALS 8 6403475.C

* DENOTES OPPER 95 PERCENT CONFIDENCE BOUND kHEh NO FAULTS RECORDED

.

I

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



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

CkCIPEG RGt (PhRI) 1/1/76 THRU 4/30/76
WESTIhGH00SE
... ....____

STAND 8Y
PLANT CRIT. HRS. POPULATION FAULTS POP.HCURS HOUR RATE

BV1 9106.C 13 0 482618.0 6.2E-C6*
CC1 16401.C 53 0 869253.0 3.4E-068

CC2 770.C 13 0 40810.0 7.3E-05*
Nh1 18C30.C 45 0 811350.0 3.7E-06*
IP2 10995.C (1 1 670695.0 1.5E-06
IP3 11094.0 el 0 713334.0 4.2E-06*

JF1 3C79.C 53 0 163187 0 1 8E-05*
KF1 16994.C 33 0 5608C2.0 5.3E-06*
NA1 410.C 53 0 21730.0 1.4E-04*

PRI le859.0 37 0 623783.0 4.8E-06*
PR2 17531.C 27 0 648647.0 4.6E-06*
PT1 18C41.C 27 0 667517.0 4.5E-06*

PT2 17964.C 27 0 664668.0 4.5E-06*
RG1 14639.C 23 0 483087.0 6.2E-06*
kO2 16245.0 41 0 666045.0 4.5E-06*
SAL 4368.C 53 0 231504.0 1.3E-05*

SC1 14325.0 45 0 644625.0 4.6E-06*
SUI 15487.C '3 0 020811.0 3.6E-06*

!U2 13160.0 13 0 697480.0 4.3E-06*

TP1 12539.C (1 0 764879.0 3.9E-06*
TU3 15712.C 53 0 832736.0 3.6E-06*

TU4 14145.0 53 0 749685.0 4.0E-06*

ZIl 15176.0 53 0 E04434.0 3.7E-06*

712 13657.C 53 0 723821 0 4.1E-06*
_____ __________

TOTALS 1 14357501.0
* DENGTES UPPEk 95 PEFCENT (ChFIDENCE 80UhD WHEN NO FALLTS RECORDED

)

'
. .



_ . _ . . . . _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ . _ _.__m_ _ . _ _ . _ _ _ . . . _ . . _ _ _ _ _ . . _ _ .. __ __ _ _ . . . . .._

,
* -

.

.

;

1

CRLFPED FDL (PhRls 1/1/76 THRU 4/30/18
FINAL STAT.STIC5
________________

STANCBY
HCOR RATE

2.3

EAh.EWIL. 6.1E-07

2.9

18

COMB.ENG. 1.2E-06

2.0

(EN.fLEC. C.

$
u

9.7

.

bEST!kCH. 7.0E-08
i

i 19.5

1.6

FhE'S 4.8E-07

1.7

L.6 |,

CVERALL 4.8E-07

L.7

* DENOTES LPPER 95 PEkCENT CCNFICENCE 20LNO WHEN NO FAULTS RECORDE0;

;

|

[
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ _ _ _ ___ .-- - _- --



CPCPPEL RGD (Pwk) (CCMMAh[ FALL 15 INCLUDED); 1/1/76 TbRU 4/30/76
BABCDCK6h!LCOX
______________

STANDBY
PLANT CPIT. HRS. PDFbL ATION FAULTS POP.HOUES HOUR RATE

AR1 12946.C (9 9 893274.0 1 0E-05

CR3 7430.0 Cs 21 512670.0 4.1E-05

Cel 4129.C 57 0 235353.0 1.3E-05*

DE1 13620.0 (9 0 939780.0 3.2E-06*

OE2 13196.C (9 14 910524.0 1.5E-05

OE3 15777.C (9 19 1088613.0 1.7E-05

PS1 12642.C (9 0 872298.0 3.4E-06*

TIl 14916.C (9 0 1029204.0 2.9E-06*

TI2 342.0 69 0 23598.0 1.3E-04*
_____ __________

TOTALS 63 6505314.0

* DENCTES UPPER 95 P ERCENT CONFIDENCE BOUND kHEN NO F.*ULTS RECORDED

' -
, .



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

|
),

D *
,

1
I

I

DRCPPED R00 (PhF) (COMMANC FAULTS INCLUDED); 1/1/76 TFRO 4/30/78

COM8LSTION ENGINEERING
._____________________

STANDBY
PLANT CRIT.HR$. POPULATIOh FAULTS POP.HCURS HOUR RATE

CC1 15903.0 E5 6 1351755.0 4.4E-06

CC2 9162.C ES 5 778770.0 6.4E-06

FCI 16130.C **9 0 790370.0 3.8E-06*y

b MI2 13567.C El 1 1098927.0 9.1E-07

NY1 18606.C E5 0 1581510.0 1.9E-06*

SL1 9903.C El 5 802143.0 6.2E-06
_____ __________

TOTALS 17 6403475.0
* DENUTES OPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

i
i

|
_ _ - _ _ _ _ - ___ _ _ _ _ _ _ _ _ _ _ - - _ .- - _ _ _ - - _ - _ -

.. ,



_ _ _ _ . _ _ _ - .

OROPPEC ROD (Phk) (COMM ANE f AULTS IhCLJDED); 1/1/76 TERL 4/30/76

k EST !hGH3US E
____________

STAh0BY
PLANT CRIT. HRS. POPULAT10h FAULTS PCP.HCURS HOUR RATE

BV1 9106.C 53 0 482618.0 6.2E-06*
.

FCI 16401.C 53 0 869253.0 3.4E-06*

DC2 770.0 53 0 40810.0 7.3E-05*

HN1 18C30.C 45 0 811350.0 3.7E-06*

IP2 1C995.C 61 1 670695.0 1.5E-06

TP3 11694.C 21 0 713334.0 4.2E-06*

JF1 3079.C 53 0 163107.0 1.8E-05*

KE1 16994.C 23 0 56C8C2.0 5.3E-06*

N#1 410.C 53 0 21730.0 1.4E-04*

PRI 16859.C 27 0 623783 0 4.8E-06*

PR2 17531.0 27 0 648647.0 4.6E-06*

PT1 18041.C 27 0 667517.0 4.5E-06*

Pi2 17964.C 27 0 664668.0 4.SE-C6*
RG1 14639.0 23 7 483067.0 1.4E-05

RC2 16245.0 41 0 666045.0 4.5E-C6*

SA1 4368.0 53 0 231504.0 1.3E-05*

ful 14325.C '45 0 644625 0 4.6E-06*

3L1 15487.C 53 1 82C811.C 1.2E-06

SU2 1316C.C 53 0 6974E0.0 4.3E-06*

TR1 12539.C el 0 764879.0 3.9E-06*

TL3 15712.0 53 0 632736.0 3.6E-06*

TU4 14145.C 53 0 749665.0 4.0E-06*

Z11 15178.0 53 0 804434.0 3.7E-06*

Z12 13657.C 53 0 7238_ _ _ _ _ _2_1_. 0 4.1E-06*
_____ __

TOTALS 9 143575C1.0
* DENOTES UPPER 95 PERCENT C0hFIDENCE SOUND WHEN NO FAULTS RECORDED

-
. .



. _ - - - . . . _ . - . - _ - _ - . . . - . .- _. -. .- -. . . _ . - - - . - - - -. . . ~ . _ - -- .--

:
*

, .

,

CRCPPED ACD (PhP) (COMMANC FAULTS IhCLUDED)I 1/1/76 TFRU 4/30/76

______S T AT I S T_ICSF1hAL
_______ __

STAND 8Y
HCUR RATE

i 12 -

EAB.Eh!L. 9.7E-06

1.2

1.5

COMB.ENG. 2.7E-06

1.6

CEN.ELEC. O.

E$.

-
1.7

j hESTINGH. 6.3E-07
'

| 1.9

!

i +

1.2

FWR'S 3.3E-06

1.2

3

1

12

CVERALL 3.3E-06

1.2

* DENGTES LPPEA 95 PESCENT CCNFIDENCE 80LND WHEN NO FAULTS MECORDED



_ _ _ _ _ _ _ _ _ _ _ .________-__ _ ___ _________ _ __-_ _ ___ - ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . . . _
_ _ - _

LREFFE0 RUC (PhP); 1/1/72 THRU 4/30/78

oAbC0CKEWILCOX
______________

STANDBY
PLANT CFIT. HRS. POPULAT10h FAULTS POP.HCURS HOUR RATE

Aki 20009.C (9 0 1380621.0 2 2E-06*

CR3 7430.0 69 1 512670.0 2.0E-06

081 4129.C !? O 235353.0 1.3E-05* -

DE1 30392.0 29 0 2097048.0 1.4E-06*

DE2 21755.C t? 2 1501095 0 1.3E-06

$ OE3 22921.0 29 1 1581549.0 6.3E-07

PS1 14543.C 69 0 1003467.0 3.0E-06*

TIl 24929.0 (9 1 1720101.0 5.8E-07

TI2 342.0 69 0 23598.0 1.3E-04*

TOTALS 5 100555C2.0

* DENGTES UPPER 95 P ERCENT CONFIDENCE 8OUND kHEN NO FAULTS RECORDED

-
. .



_.

. ., .

OROFFE0 ROC (PhR); 1/1/72 THRU 4/30/78

COMBUSTION ENGINEERING
______________________

STAND 8Y
FLANT CRIT. HRS. POPLLATION FAULTS POP.H00RS HOUR RATE

CCI 20739.C E5 3 1762815.0 1.7E-06
CC2 9162.0 E5 2 778770.0 2.6E-06

FC1 32123.C '49 1 1574027.0 6.4E-07

g MI2 14906.C El 0 1207386.0 2.5E-06*
"

MY1 40408.C e5 0 3434680.0 8.7E-07*

SL1 9903.0 El 3 802143.0 3.7E-06
_____ __________

TOTALS 9 9559821.0
* DENGTES UPPER 95 P ERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

_ _ _ _ _ _ _ _ _ _ __



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

EnOFPED ROL (PhR)g 1/1/72 THRU 4/3C/18

hESTINGHJUSE
____________

PLANT CPIT. HRS. POPULATION FAULrs POP.H0UFS HOUR RATE

BV1 9106.C 13 0 482618.0 6.2E-068

0C1 22795.0 53 0 1208135.0 2.5E-06*

OC2 770.C 13 0 40810.0 7.3E-05*

HN1 45574.C 45 0 205C830.0 1.5E-06*

IP2 21387.0 el 1 1304607.0 7.7E-07

IP3 11694.0 t1 0 713334.0 4.2E-06*

JF1 3079.C 53 0 163187.0 1.8E-05*

kEl 28727.0 13 0 947991.0 3.2E-06*

hAl 410.C 53 0 21730.0 1.4E-04*

PRI 28913.C 27 0 10697el.0 2.8E-06*

PR2 25020.0 27 0 925740.0 3.2E-06*

f PT1 44738.C 37 0 165530e.0 1.eE-06*

PT2 45215.C 37 0 1672955.0 1.8E-06*

RG1 40932.C 23 0 1350756.0 2 2E-06*

P02 43926.C 41 0 1801048.0 1.7E-06*

SA1 4368.C 53 0 2315C4.0 1.3E-05*

S01 41777.C 45 0 1879965.0 1.6E-06*

S01 31984.C 53 0 1695152.0 1.8E-06*

$02 28790.C 53 0 1525870.0 2.0E-06*

TR1 12539.C el 0 764879.0 3.9E-06*

TL3 36992.C 53 0 1960576.0 1.5E-06*

TU4 29791.C 53 0 1578923.0 1.9E-06*

211 26612.0 53 0 1410436.0 2.1E-06*

272 21735.0 53 0 1151955.0 2.6E-06*
_____ __________

TOTALS 1 27608088.0

* DENOTES LPPEP 95 PEECENT (OhFIDEtCE BOUND WHEh NO FAULTS RECORDED

|
i

*
. .



-_ _ _ . . . . _ . _ . _ - - _ _ _ _ _ _ _ _ . . _ - _ _ _ _ . _ . - _ _. . , - . . _ _ . . _ _ _ . _ . _ _ . - _ . _ . . _ ____._..._____ .._ _. _..

; e .
, ,

,

i

CkCFFE0 ROC ( P hP. ) ; 1/1/72 THPL 4/3C/78

F1hAL STATISTICS
----------------

STANDBT
HCUR RAIE

2 .1
i EAb.Eh1L. 5.0E-07 .

2.5 :
!

1.7

(DMB.EhG. 9.4E-01

1.9

CEN.ELEC. O.

U
v

4.7

bESTINGH. 3.6E-08

19.5
,

1

1.5

Fwk'S 3.2E-07

1.6 ,

1.5

CVERALL 3.2E-07

1.6
.i

* CENGTES LPPEk 95 PEEC.ENT CCNFICEhCE BOLND bHEN NO FAUL15 RECORDED

i
i

i

_ __ __m _ _ _



. _ _ _ _ _ _ ____ _ _

DROPPED RCD (PmR 1 (COMMAND F AULT S INCLUD ED ); 1/1/72 THRU 4/30/78

BABCOCK &WILCOX
STAND 8Y

PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

API 20009.C (9 9 1380621.0 6.5E-06

CR3 7430.0 69 21 512670.0 4.1E-05

081 4129.0 57 0 235353.0 1.3E-05*

OE1 3C392.C (9 0 2097048.0 1.4E-06*

OE2 23755.C 69 23 1b01095.0 1.5E-05

OE3 22921.C tc 19 1581549.0 1.2E-05
y

$ PS1 14543.C 69 0 1003467.0 3.0E-06*

TIl 24929.C (9 1 1720101.0 5.8E-07

TI2 342.0 (9 0 23598.0 1.3E-04*
----- --- ------

TOTALS 73 100555C2.0

* DENCTES UPPER 95 PEHCENT C0bFIDENCE BOUND hHEN NO FALLTS RECORDED

~
.

-
.



. .

DAGPPEC RCD (PWR ) (COMhAND FAULTS INCLUDED); if b ,2 THRU 4/30/78
COMBUSTION ENGINEERING

STANDBYPLANT CRIT. HRS. POPULATIch FAULTS POP.HCURS HOUR RATE
\CC1 20739.C e5 6 1762815.0 3.4E-06

CC2 9162.C 25 5 778770.0 6 4E-06
FCI 32123.C '49 1 1574027.0 6.4E-07
MI2 14906.0 fl 1 1207386.0 8.3E-07g

"
MY1 40408.C E5 0 3434680.0 8.7E-07*
SL1 9903.0 El 5 802143.0 6.2E-C6

----- ----------

TOTALS 18 9559821.0
* DENGTES LPPER 95 PERCENT C0hEIDENCE 8OUND WHEN NO FAULTS RECORDED

__



_ _

CROPPEC ktC (PhR3 (CCMPAND FAJLis It.CLUDED)# 1/1/72 THRU 4/30/78
HEST____.INGb30SE_....._

STAND 8Y
PLANT CPIT. HRS. POPULATION FAULTS PCP.HOLRS HobR RATE

Pwl 9106.0 13 0 482618.0 6.2E-06*

CC1 22795.0 13 0 1208135.0 2.5E-06*

CC2 770.C 13 0 4C810.0 7.3E-05*

HN1 45574.0 '85 0 205C830.0 1.5E-06*

IP2 21387.C (1 1 13046C7.C 7.7E-07

IP3 11604.C (1 0 713334.0 4.2E-06*

JF1 3079.0 53 0 163167.0 1.8E-05*

FE1 28727.C 33 0 947951.0 3.2E-06*

NA1 410.C 53 0 2173C.0 1.4E-04*

PRI 28913.C 27 0 1069761 0 2 8E-06*

PR2 25020.C 17 0 92574C.0 3.2E-06*

U PT1 44736.C 17 C 1655306.0 1.8E-C6*

PT2 45215.C 37 0 16729:5.0 1.8E-06*

PG1 40932.0 33 9 1350756.0 6 7E-06

RC2 43928.C 41 3 1E01048.0 1.7E-06

SA1 4368.0 13 0 2315C4.0 1.3E-05*

S01 41777.C 45 0 1879965 0 1.6E-06*

Sbl 31984.C 53 1 1695152.0 5.9E-07

502 28790.C 53 0 1525870.0 2.0E-06*

TR1 12539.0 (1 0 764879.0 3.9E-06*

TU3 36992.0 13 0 1960576.0 1.5E-06*

TL4 29791.C 53 0 1578923.0 1.9E-06*

211 26612.0 53 0 1410436.0 2 1E-06*

ZI2 21735.C 13 0 1151955.0 2.6E-06*
..___ ==.. _

TCTALS 14 27608068.0
* DENGTES OPPER 95 PERCENT CONFIDENCE BOUND kHEN No FAULTS RECORDED

-
b .



m _ _ _ . . _ . . _ _ _ . _ . . . . _ _ . _ _ . _ . _ . . _ . _ _ _ _ . . . . _ . _ _ _ _ _ _ _ . . _ _ ._.. . . _ . _ _ . _ . _ . ..__ ___ ._. . _ . . . _ . . _ _ _ . _ _ _ . _ _ . . _ _ . _ _ . . _. . . _ _ _ . . _ __.

' -
.

>

CRCPPEC kCC (PhR) (LLMMA,iD FAULTS INCLUCED)J 1/1/72 THRu 4/30/76
i F1kAL STATISTICS
;

STANCBT
i HOUR RATE
I

i 12

FAB.6h1L. 7.3E-06
'

1.2

1.5
COMB.EhG. 1.9E-06

I 1.5

i

CEN.ELEC. C.
'

,

U
e

1.6

bESTIhGH. 5.1E-07
1.7

5

|

1.2

FWe'5 2.2E-06'

1.2
!

1.2

CVERALL 2.2E-06

1.2

* C E:40TES LPPEP 95 PEECENT CCNf1CEbCE BOLNO hMEN NO FALLTS kECORDED

i

_ _ _ _ _ _ _____
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!APPENDIX Y

UNCOUPLED ROD /0VERTRAVEL CONDETION (BWR)

.

.

261



'
. _

s s
a a
:
e a

F A..I _L L_ R E _ _P C C_ E .C.C._D _E _S FAILLRE MECHANI_SM_ _ C C _O _E .5 .F A l t u__k E _C _L _A .S S .I.F .I .C .A.T .I C M...C _C _C _E .S
e :

. __ _ ; -==_ __ ; ... _ _ . .

s a

C.C.L .E C .E 5 C.6_1 P T I.O N C.C C.E CESCRIPTIch *
.C C. _C _E.C .E S _C_R I .P T .I .C h

a
. . . __ . s .. _ __ a . .

A . : CC - 0PKh0bN s 0 - DEMAND
- FaILLRE F0 IN [RT CLp1hc NCRPAL 5/C a C1 - PER CNNEL E0P RAfich5) : T - TIME
- Fa LLEE ' G BC 10P ELplkG $ CRAP C2 - PER ChhEL PA MTEhANCEI : L - UNEDCup
fA L I , ASE5 IC JT LfAST 9et CLBIhG SC8 API C3 - Pia Ch>EL tTE TING) : N - NOT APPLICABLE*

E - FC FA L: TC PCb CLBIhG s C4 - DE$ Ch EAR 0s :
P0bES NANGES/ STING CS - FAs /F0h5TRUCTICN/C.C

-9gt Lg Tg bg tpAb ge-P5gE15Ua AL 015CREP ANCf E5F FA a :

PIC 60g Pha I
~~~~~~~~~~~~~~~~

C - CR g E t.R aa C

*-s*TEkhAL5kPPhPkkRhANA6EtDLPhLpf fCl - EPCESSI E W.|8 4 ICh a ===-- -RESLLTING IN DISCCVERT
hMO ! '' 2hkI N MATOR & CChTAMINATIch ACTIVITYs

L a - ------------------

m - CCE5 h01 OPERATE
P R C P l >a L Y

s 12 - C50M P CR IAILLRE

45PE{)IFICPCCEMC fkbk!!hkliElkb>!
ICt TIFIA

EALi tttll"'
upE :

l3 -tkh!kh 1kkI
* ''" '$ ! eel E1lE 1 1 3"hIh

EhCh- AILLBES) 6- ElAnn FA 4 HE
a 7-4 AJ |NG Pa I USE 8 C - DEMAND CM COPPONENTbe

6-_ F. L fi.Ris"4 .
SE a
ER PLLGGED

M _- MAINTEhANCECh

,C _ ;g,ygg,ht!gAu,,9,,9ggggEggcgo,;ty$r$ TEM
UhG/a q

ca , N

T-TEkgy,,ggA;NORMAg,C[EBAfgh/
h

...-_......._____ ..________.......____ .._____ .: a
, , ,,

CCPPONEh? CCCE : 22 - *d "E g | LORE /P COLEM

PB08LEM !
~ igMG

:

hfIIL flAkON
~~~~~~~~~~~~~~

s
CCDE CESCRIPTICM 8

~[[~- CChiaCL SCC Cai5E 555Eh8LY ! s

..........__........___________________________;________. .. - _- _______..______....____;-
--- - -----------=

s :
.T.Y .P.E .O.F ..F A _I L.L.B .E ..C.C.D.E _5 a N555 WENCCR CCCES

_S_Y _S T.E P.C.C C E_ s

. ._ e : -----------------
. . .

a
CL a- . .C .E C E.S C R.I.P.T.I.c.h _C _C C_F C E SC RI P TI.c.h a CODE D.E 3 C .R.I F.T I_O _N-- .. _ --- s . .. .

s a

f I !'hI!! Chuk!'hh5 eI! ' '' ! SI!
k~kkNERAL!h0kTIk NEERIhG-RhcL8R ILLPh5

a -

8 NG F e e - REACTIVITY CohTROL SYSTEM 6- E T C3 - CCMPAh FAL T
8.t R W - WESTINGHOLSE

1 - EECL8R NG C PPahC FAULT 5 8 s-

a P - REACTIVITY CChTROL SYSTEM

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



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

LNCCLPLED 500/0VERTRAVEL CUNLIT101 tehn)

P CF
L C TL A

g a !O Y A 1

CAfh ! P CC IAILLRE MOCE FAILLRE MECHANISMh I CChT.h0.

G tR2 013629 092575 P CC Hle i RCO 26-C7 Ck!>T FRUP FLLL IN$ERT TO FLLL h!THCRAe FOREIGN MATTER IN CEO COLLET PISTON AREA

G tR2 02C83ea 03317e P CD HIP CC PLC 22-19 UNCCUPLED FRCM CRidt MECHANISP 200 DR1vE MECH, INhER FILTER CAME LCO$E

G BR2 C2C8362 033178 P CD H1e CC PLO 26-39 UNCCUPLED FROM CRIVE MECHANISM ROD ORIVE RECH. INNER FILTER CAME LCO$E

C CC1 C195e3 092977 e CD HC2 CC UhCOLPLING RCC Ahc !PUC FINGER $ BENT IMPROPER A$$EMBLY SY MAINTA1 HANCE PER$0N

G CR1 01C43CA 070474 P CC HC0 W U FCC 04 PCbEPEhi CCUE0 h0T BE OCTER. Oh huC.IhSThu. UNDETERMINED
G Ch1 C1043Ce 070474 P CD HCC BL mCC AS PCbEPEhi COULD NOT BE DETER. Oh huC.IN$TRU. UNDETERMINED

G CR1 01C430C 070474 P CD HCC 8U mCD 010 MOVEPENT COLLD NOT AE DETER.0h Nuc.INSTRU. UNDETERMIhED
G Cp! 010429 071474 P CD FCC 8L RCC A7 PC%EMEhi CCULD NOT BE DETER. ON NUC.IN$T9U. UNDETERMIhE0

C CR2 CCC284 02197 3 P CD HC2 80 CEO L-11 LhCCLPLEC kHEh h1THORAhN DURING STARTUP IMPRP. INSTAL. OF FILTER DAMAGE RETAIN.$PR

G CR2 CCC285 021973 M CC HC2 6C CEO K-8 UhCOLPLED h>EN h!THDRAWN DURikG STARTLP IMPRP. INSTAL. OF FILTER DAMAGE RETAIN.$PR
G CR2 CCC286 021973 P CC HC2 80 CEC 8-6 thCOLPLED htEN WITHDRAth DURING STARTLP IMPRP. INSTAL. OF FILTER DAMAGE RETAIN.$PR
J CR2 CCCee4 C31474 P CD FC0 FU CED g-11 UNCCLPLED EURING $ CRAM TEST 10 6E DETERMINfD

G CR2 01C314 001574 M CD HCC RL CRC L-9 LNCCLPLED h>ILE BEING WITHDRAbN FAILURE MECHANISM NOT KN0hNg,

j[ C CR2 01C751 102374 P CD HC0 RL C6D P-12 LNCCLPLED bHILE BEING W11HCRAWN FAILLRE MECHANISM NOT *N0hh

G DR2 CIC904 11C274 P CD H00 kU CEO N-1C UNCCLPLED hMEN h1THORAhN DURING STARTUP FAILURE MECHANISM NOT KN0hh

C CR2 C17117A 121276 P CD Hle 2L CED F-5 LhCCLPLED FCLLOh!NG 502 CORE 3 CRAM TESTINL LOOSENED INNER FILTER CAUSED UhC00PLIhG

G CR2 0171778 121276 P CD HIP BU CRD F-5 LNCOLPLED FCLLOh!NG 3CR AM E WITHDRAhL LOO $ENED INNER FILTER CAUSED UNCQUPLING

G CR2 Cle9C7A 122876 M (C HIS 8U CR0 J-11 LNCCLPLED CUR!hG ROUIlhE Stu AT P05.48 LOOSENED IhMER FILTER CAUSED UNCOUPLING

G CR2 C169C70 122876 M 00 H18 8U CR0 J-11 UNCCLPLEC AFTER INSERT.Eh!THCRAu.TC POS48 LOOSENED INNER FILTER CAU$EO UkCOUPLING

G CR2 C17515 040277 P CC H1e BU CPD L-5 LhCCLPLED WFEN h1THORAhN OURING STARTUP LOOSENED INNER FILTER CAUSED UNCOUPLING

G CR2 C1751e 090277 P CC ble 8L CR0 H-8 LhCCLPLEC htEN h!THORAbh 00R1hG $TARTLP LOOSENED INNER FILTER CAU$ED UNCOUPLING

G DR2 C181P2 J64577 P CD H18 b L CE D L-5 UNCOLPLED h >EN h1THDRAhN DURING $TARTLP LOOSENEO IhMER FILTER CAU$ED UNC00PLING

G Ch2 Cle933A Ce0277 P CC Hle 8U CPD F-5 LNCCLFLEC htEh b1THDRAWN AFTER SCRAM TEST LOC $ENED INNER FILTER CAUSED UNCOUPLING

G CR2.Cte933P 06C277 P CD HIP 8L CPD H-7 UhCCLPLEO b>Eh mITHDRAbh AFTER SCRAM TEST LOOSENED INNER FILTEP CAUSED UNCOUPLING

G CR2 019652 11C277 P CL Hle BL Ck0 H-5 UNCCLPLED DLRING FUNCTICNAL TEST L30$ENED IhMEm FILTER CAUSED UNCQUPLING

C PIl COC2C5 072473 P CD FC0 0 CChi. 800 18-35 MEN 1 TC ObERTRAVEL PO$1 TION PROB. Pa$$18LT CUE TO COUPL!>G $ PUD

C PIl 017773 C50277 P CD HCG L RCD 46-39 ha$ h!THDSAhN SEYOND THE FULL QUT PC$1T. CAuSE UNDER INVEST. MEh LER TO SE $USMIT.

' .
,.



, -
, .

LNCOLPLED/CVERTGAVELLEE ROC (8wR); 1/1/76 THRU 4/3C/78

GENERAL ELECTRIC
___________.____

STANOBY
PLANT CRIT. HRS. POPbLATION FAULTS POP. HOURS HOUR RATE

'

8F1 10793.C IES 0 1996705.0 1.5E-06*

8F2 11809.C 105 0 2184665.0 1 4E-06*

BF3 11545.C 125 0 2135825.0 1.4E-06*

BPI 13379.C 22 0 428128.0 7.0E-06*

BR1 7544.C 127 0 1033528.0 2 9E-06*

8R2 13226.C 127 2 1811962.0 1.1E-06

CC1 16617.0 127 1 2276529.0 4.4E-07

DA1 15981.0 E9 0 14223C9.0 2.1E-06*

DR1 15801.C EO O 1264080 0 2 4E-06*

DR2 16103.C 117 10 285C231.0 3.5E-06

h DR3 17226.0 177 0 3049002 0 9.8E-07*

Eh1 15876.0 137 0 2175012.0 1.4E-06*

FP1 15348.0 137 0 2102676.0 1.4E-06*

Mll 17024.C 145 0 246e480.0 1.2E-06*

MC1 18126.C lil 0 2193246.0 1.4E-06*

NP1 16060.C 129 0 2071740.0 1 4E-06*

OC1 16142.C 127 0 2211454.0 1.4E-06* I

P82 13776.C IES 0 2548560.0 1.2E-068

P83 14885.0 1E5 0 2753725.0 1.1E-06* |

P11 13412.C 145 1 1944740.0 5.1E-07

0C1 15547.0 117 0 2751819.0 1.1E-06* ,

|
QC2 16750.0 117 0 2964750.0 1.0E-06* '

VY1 17311.C E9 0 1540679 0 1.9E-06* i
_____ __________

TOTALS 14 48179845.0
* DENDTES UPPER 95 P ERCENT CONFIDENCE BOUND WHEN .10 FAULTS RECORDED |

l
;

_____-_-_______-___D. _ _ _ _ _ _ - - _ _ _ _ - - - _ - - - - - - - - - - - _ _ - - - - - - - - . . - - _ - - - - - - - - _ _ - _ - - _ - - - - - - - - - - -



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

,

UNCOUPLED /DVERTRAVELLEC ROD (BWR); 1/1/76 THRU 4/3C/78

FIhAL STATISTICS
________________

STANCBY
HOUR RATE

EAB.EWIL. O.

COMB.ENG. O.

16

CEN.ELEC. 2.9E-07

1.7w
$

bESTINGH. O.

FWR'S 0. * !
!

1.6

CVERALL 2.9E-07

1.7

* DENOTES LPPER 95 PEFCENT CCNFIDENCE BOUND WHEN NO FALLTS RECORDED:

' *
. ,



l

1. ., .

UNCOLPLED/CVERTRAVELLEE R00 (BwR); 1/1/72 THRU 4/3C/78

GENERAL ELECTRIC
________________

PLANT CRIT. HRS. POPULATION FAULTS PCP.HCURS HOUR RATE

8F1 15553.0 1E5 0 2877305.0 1.0E-06*

8F2 12326.C IED 0 2280310.0 1 3E-06*

BF3 11545.0 1E5 0 2135825.0 1.4E-06*

2P1 38622.C 22 0 1235904.0 2.4E-06*

8R1 7544.C 137 0 1033528.0 2.9E-06*

BR2 14576.0 137 3 1996912 0 1.5E-06

C01 27641.C 137 1 3786817.0 2.6E-07

DA1 22467.C E9 0 2001343.0 1.5E-06*

ORI 35600.C EO 4 2848000.0 1.4E-06

OR2 39390.0 117 17 6972030.0 2.4E-06

y CR3 41057.C 117 0 7267069.0 4.1E-07*
"

Eh1 23634.0 137 0 3237858.0 9.3E-07*

FP1 18189.C 137 0 2491893.0 1 2E-06*

PII 39560.0 185 1 5736200.0 1.7E-07

M01 44190.C 121 0 5346990.0 5.6E-07*

NP1 41084.C 129 0 5299836.0 5.7E-07*

OC1 42170.C 137 0 5777290.0 5.2E-07*

P22 24563.0 185 0 4544155.0 6.6E-07*

PB3 22737.C IES 0 '?O6345.0 7.1E-07*

P!1 31756.C 145 1 460 sir"-C 2 2E-07

CC1 37446.C l'17 0 662794z.; 4.5E-07*

CC2 39780.C 117 0 7C41060.0 4 3E-07*

VY1 39826.C E9 ____0_ ___5_4451_4.0 8.5E-07*3
___ ___

TOTALS 27 92093766.0

e DENOTES UPPER 95 PERCENT COFFIDENCE BOUND kHEN NO FAULTS RECORDE0

_ _ _ _ _ _



_-. _ _ - _ - ~. _.

|

|

UNCOLPLED/DVERTFAVELLEC RGC (BwR)I 1/1/72 THRU 4/30/78
F1hAL STATISTICS
________________

STANDBY
HOUR RATE

EAb.EWIL. O.

COMB.ENG. C.

1.4

GEN.ELEC. 2.9E-07

1.4
y

$

bESTINGH. O.
,

FWR'S 0. *

.

1.4

CVERALL 2.9E-07

1.4

* DENOTES UPPER 95 PERCENT CCNFIDENCE BOUND WHEN NO FAULTS RECORDED

.

k
g
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APPENDIX Z

IMPROPER ROD MOVEMENT
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| IMPROPER ROC FCVEMENT (PERSONNEL); 1/1/76 THRU 4/30/78

BABCOCKEWILCOX

STANDBY
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

AR1 12946.0 69 0 893274.0 3.4E-06*

CR3 7430.0 49 1 512670.0 2.0E-06

081 4129.C 57 0 235353.0 1.3E-05*

OE1 13620.C 69 0 939780.0 3.2E-06*

OE2 13196.0 69 0 910524.0 3.3E-06*

OE3 15777.C 69 0 1088613.0 2.8E-06*

b RS1 12642.0 69 1 872298.0 1.1E-06

TIl 14916.0 69 0 1029204.0 2.9E-06*

TI2 342.0 (9 0 23598.0 1.3E-04*

TOTALS 2 6505314.0
* OENOTES UPPER 95 P ERCENT CONFIDENCE BOUND WHEN M0 FAULT 5 RECORDED

%

_ _ _ . _ . _ -___ -



.

IMPRUPER RCD PCbEMEN1 (PERSONNEL); 1/1/76 THRU 4/30/78

COMBUSTION ENGINEERING
STANDBY

PLANT CRIT. HRS. POPULATION FAULTS POP.HOUkS HOUR RATE

CC1 15903.0 E5 0 1351755.0 2.2E-06*

CC2 9162.0 E5 0 778770.0 3.8E-06*

FC1 16130.C '49 0 79C370.0 3.8E-06*

MI2 13567 C 81 0 1098927.0 2.7E-06*'

MY1 18606.C E5 0 1581510.0 1.9E-06*w

SL1 9903.C El 0 802143.0 3.7E-06*#

T0TALS 0 6403475.0

* DENOTES UPPER 95 P ERCENT CONFIDENCE SOUND WHEh NO FAULTS RECORDED ,

|

|

|

|

|

%
, *



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

* *o e

IMPROPEP ROD NOVEMEN1 (PERSONNELil 1/1/76 THRU 4/30/78

____________CTRICGEhERAL ELE
____

PLANT CEIT.HP;. POPULATION FAULTS POP. HOURS HOUR RATE

BF1 10793.C IES 0 19967C5.0 1.5E-06*

SF2 11809.0 1ES 0 2184665.0 1 4E-06*

BF3 11545.0 1E5 0 2135825.0 1.4E-06*

BP1 13379.0 32 0 428126.0 7.0E-06*

BR1 7544.C 137 1 1033528.0 9 7E-07

BR2 13226.C 137 0 1811962.0 1.7E-066

CC1 16617.C 137 0 2276529.0 1 3E-06*

DA1 15981.C E9 0 14223C9.0 2.1E-06*

OR1 15801.C EO O 1264080.0 2.4E-06*

DR2 16103.0 117 1 2850231.0 3.5E-07

tj DR3 17226.C 117 0 3C49002.0 9.8E-07*
*

ENI 15876.0 137 0 2175012.0 1.4E-06*

FP1 15348.C 137 0 2102676.0 1.4E-06*

MIL 17024.C 145 1 2468480.0 4 1E-07

M01 18126.0 121 1 2193246.0 4.6E-07

NM1 16060.0 139 0 2071740.0 1.4E-06*

OC1 16142.C 137 0 2211454.0 1.4E-06*

P82 13776.0 165 0 2548560 0 1.2E-06*

PB3 14885.C 185 0 2753725.0 1.1E-06*

PIl 13412.C 145 0 1944740.0 1.5E-06*

OC1 15547.C 117 1 2751819.0 3.6E-07

OC2 16750 0 117 0 2964750.0 1.0E-06*

VY1 17311.0 E9 0 1540679.0 1.9E-06*

TOTALS 5 48179845.0

* DENUTES LPPEk 95 PERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

_ _ _ _ - _ _ _



_ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ - -- __

|
;
,

IMPROPER RCD PCVEMENl (PERh0NNELII 1/1/76 THRu 4/30/78
WESTINGHOUSE
_..... ____.

STAND 8Y
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

8V1 9106.0 53 0 482618.0 6.2E-06*
! CC1 16401.C 53 0 660253.0 3.4E-06*

DC2 770.C 53 0 4C810.0 7.3E-05*

HN1 18C30.C 45 0 811350.0 3.7E-06*

IP2 1C995.C el 0 670695.0 4.5E-06*

IP3 11694.C 61 0 713334.0 4.2E-06*

JF1 3079.C -!3 0 163187.0 1.8E-C5*
KE1 16994.C 23 0 56CBC2.0 5.3E-06*

hAl 410.C 53 0 21730.0 1.4E-04*

PRI 16859.C 37 0 623783.0 4.8E-06*

PR2 17531.C 17 0 648647.0 4.6E-06*
g

$ Pil 18041.C !? O 667517.0 4.5E-06*

PT2 17964.C 27 0 664668.0 4. 5 E-0 6 *

RG1 14639.C 23 0 483087.0 6.2E-06*

P02 16245 0 41 0 666045.0 4.5E-06*

SA1 4368.0 53 0 2315C4.0 1.3E-05*

S01 14325.0 45 0 644625.0 4.6E-06*

SUI 15487.0 53 0 820811 0 3.6E-06*

SL2 13160.0 53 0 697480.0 4.3E-06*

TR1 12539.C el 0 764879.0 3.9E-06*

TU3 15712.C 53 0 832736.0 3 6E-06*

TU4 14145.C 53 0 749685.0 4.0E-06*

ZIl 15178.0 53 0 804434.0 3.7E-06*

| ZI2 13657.C 53 0 723821.0 4.1E-06*

I TOTALS 0 143575C1.0

| * DENUIES UPPER 95 PERCENT (OhFIDEhCE SOUND WHEh MO FALLTS RECORDED
|
|

|
t

|
~ .. .

!
. _ _ _ - _ _ _
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|
,

|

i IMPROPER ROD PGVEMEN1 (PERSONNEL)I 1/1/76 THRU 4/30/78 s

FIhAL STATISTICS
STANDBY

HOUR RATE

3.1;

EAB.Eh!L. 3.1E-07

5.6

COMB.EhG. 4.7E-07*

2.1

GEN.ELEC. 1.0E-07
N 2.5
s

bESTINGH. 2.1E-07*

31

FWP85 7.3E-08
5.6

1.9

CVERALL 9.3E-08

2.1

* DENOTES bPPER 95 PERCENT CCNFIDEhCE BOUND WHEN NO FAULTS RECORDED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ _ - _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ __ _ .- . ___ ____



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

IMPROPER ROD PCVEMEN1 (PERSONNEL); 1/1/72 THRU 4/30/78
,

BAECOCKEWILCOX
STAND 8Y

PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

AR1 20009.C (9 1 138C621.0 7 2E-07

CR3 7430.0 69 1 512670.0 2.0E-06

DB1 4129.C 57 0 235353.0 1.3E-05*

OE1 30392.0 (9 2 2097048.0 9.5E-07

OE2 21755.0 69 1 1501095.0 6.7E-07
}

OE3 22921.C 69 1 1581549.0 6.3E-07

RS1 14543.C 69 1 1003467.0 1.0E-06

111 24929.C (9 1 1720101.0 5.8E-07

TI2 342.0 69 0 23598.0 1.3E-04*
_____ __________

TOTALS 8 10055502.0

* OENGTES UPPER 95 P ERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

. s s, ,

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



__ . _ _

- *, r

IMPROPER RCD POVEMENT ( P ERS ON N E L ); 1/1/72 THRU 4/30/78

COMBUSTION ENGINEERING ,

PLANT CRIT. HRS. POPULATION FAULTS POP.HCURS HbR E

CC1 20739.0 E5 0 1762815.0 1 7E-06*-

CC2 9162.0 ES 0 778770.0 3.8E-06*
! FCI 32123.0 49 1 1574027.0 6.4E-07

} MI2 14906.C El 0 1207386.0 2.5E-06*

MY1 40408.0 E5 0 3434680 0 8.7E-078

SL1 9903.C El 0 802143.0 3.7E-06*
_____ __________

; TOTALS 1 9559821.0
* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

|
|

'l

e



__ __ - ___ _ ____ --

IPPROPER RCD PGVEMEN1 (PERSONNEL); 1/1/72 THRU 4/3C/78

GENERAL ELECTRIC
STAN08Y

PLANT CRIT.HR$. POPULATION FAULTS PDP.HCURS HOUR RATE

BF1 15553.C IFS 0 28773C5.0 1.0E-068

BF2 12326.C 165 0 2280310.0 1 3E-06*

8F3 11545.0 1E5 0 2135825.0 1.4E-06*

BP1 38622.C 22 0 12359C4.0 2.4E-06*

SR1 7544.0 137 1 1033528.0 9.7E-07

BR2 14576.C 137 0 1996912 0 1.5E-06*

C01 27641.C 137 0 3786817.0 7.9E-07*

DA1 22487.0 E9 0 2001343.0 1.5E-06*

DR1 35600.C EO O 28480CO.0 1.1E-06*

DR2 39390.0 117 2 6972030.0 2.9E-07

h CR3 41057.0 117 0 7267089.0 4.1E-07*

EN1 23634.0 127 0 3237858.0 9.3E-07*

FP1 18189.C 127 0 2491893 0 1 2E-06*

mil 39560.0 l'45 1 57362CO.0 ,1 7E-07

N01 44190.C 121 1 5346990 0 1 9E-07

NM1 41084.0 129 0 5299836.0 5.7E-07*

OC1 42170.C 137 0 5777290.0 5.2E-07*

PB2 24563.0 125 0 4544155.0 6.6E-078

PB3 22737.C 1E5 0 4206345.0 7.1E-07*

P11 31756.C 145 0 4604620 0 6.5E-07*

OC1 37446.0 117 3 6627942.0 4.5E-07

QC2 39780.C 117 0 7041060.0 4.3E-07*

VY1 39826.C E9 1 3544514.0 2.8E-07

TOTALS 9 92893766.0

* DENGTES UPPER 95 PERCENT (ONFIDENCE SOUND WHEN NO FAULTS RECORDED

' L. ,



4 se a

IMPROPER RCD PCWEMENT (PERSONhEL); 1/1/72 THRU 4/30/78

W ESTINGHOUS E
, ____________

PLANT CFIT.UdS. POPOLATION FAULTS POP. HOURS HOUR RATE

BV1 9106.C 13 0 482618.0 6.2E-06*

DC1 22795 0 53 0 1208135.0 2.5E-06*

DC2 770.C 53 0 4C810.0 7.3E-05*

HN1 45574.C 45 0 2C50830.0 1.5E-06*

IP2 21387.C (1 0 1304607.0 2.3E-06*

IP3 11694.0 el 0 713334.0 4.2E-06*

JF1 3079.C 53 0 163127.0 1.8E-05*

KE1 28727.C 23 0 947991 0 3.2E-06*

NA1 410.C 53 0 21730.0 1.4E-04*

PRI 28913.C 27 0 IC69781.0 2.8E-06*

PR2 25020.C 27 0 925740.0 3.2E-06*

PT1 44738.C 27 1 1655306.0 6.0E-07

PT2 45215.0 27 0 1672955.0 1.8E-06*

RG1 40932.0 23 0 1350756.0 2.2E-06*

RC2 43928.C 41 2 1801048.0 1.1E-06

SA1 4368.C 53 0 231504 0 1.3E-05*

Sul 41777.C '45 0 1879965.0 1.6E-06*

SUI 31984.C 53 0 1695152.0 1.8E-06*

SU2 28790.C 53 0 1525870.0 2.0E-06*

TR1 12539.0 el 0 764879.0 3.9E-06*

TU3 36992.C 53 0 1960576.0 1.5E-06*

TU4 29791.C 53 1 1578923.0 6.3E-07

ZIl 26612.0 53 0 1410436.0 2 1E-06*

Z12 21735.C 53 0 _1_1_5_1_9 5_5. _0_ 2.6E-06*
_____ __

TOTALS 4 27608088.0

* DENOTES OPPER 95 PERCENT CONF 10ENCE 8OUND kHEN NO FAULTS RECORDED



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

IMPROPER RLD PCbEMEN1 (PERSONNElli 1/1/72 THku 4/30/78
FINAL STATISTICS
________________

; ,,
HOUR AATE

1.8

i.. d . E h l L . 8.0F-07

2.0

4.7

COMB.ENG. I.0E-07

19.5

1.7
CEh.ELEC. 9.7E-08

1.9
9

$
2.3

bESTINGH. 1.4E-07

2.9

1.6

FhP's 2.8E-07
1.7

1.4

CVERALL 1.6E-07
1.5 ;

DENOTES LPPER 95 PEFCENT CCNFICEhCE_ BOUND kHEN NO FAUL15 RECORDED*

1

<

f%
i



*
*Y o

IMPRCPEk ROD MOVENEh1 (PEkSCNNEL & HARDWARE)3 1/1/72 THRU 4/30/78
BABCOCKEWILCOX
--------------

STANDBY
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

,

AR1 20009.0 (9 1 138C621.0 7 2E-07

CR3 7430.0 69 1 512670.0 2.0E-06

0B1 4129.0 57 0 235353.0 1.3E-05*

OE1 30392.C 69 2 2097048.0 9.5E-07

DE2 21755.C (9 1 1501095.0 6.7E-07

OE3 22921.C (9 1 1581549.0 6.3E-07
m
$ RS1 14543.C (9 1 1003467.0 1.0E-06

TIl 24929.0 69 1 1720101.0 5.8E-07

TI2 342.0 69 0 23598.0 1.3E-04*
----- ----------

TOTALS 8 100555C2.0

DEHOTES UPPER 95 PERCENT C0hf!DENCE BOUND WHEN NO FAULTS RECORDED*
,

I

|



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_.

IPPRCPEE RCD ttObEMEN1 (PER5CNhEL E HARDWARE)1 1/1/72 THFU 4/30/78
(DNBUSTION ENGINEERING
______________________

STANOBY

PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

CC1 20739.0 E5 0 1762815.0 1.7E-06*

CC2 9162.C ES 0 778770.0 3 8E-06*

FC1 32123.0 49 1 1574027.0 6.4E-07

MI2 14906.0 ' El 0 1207386.0 2.5E-06*

MY1 4C408.C E5 0 3434680.0 8.7E-07*

SL1 9903.0 El 0 802143.0 3.7E-06*
_______________

TOTALS 1 9559821 0

* DEh0TES LPPEh 95 PERCENT (ObFICENCE BOUND kHEN NO FAULTS kECORDED

i

)
,

i
|

tk .
- .-



< -

IMPPCPEk kCD NOVEMEN1 (PERSENNEL 6 HARDWARE); 1/1/72 THEb 4/30/78

GENERAL ELECTRIC
________________

PLANT CPIT. HRS. POPOLATION FAULTS PCP. HOURS HOUR RATE

8F1 15553.C 125 0 28713C5.0 1.0E-06*

8F2 12326 0 1ES O 228C310.0 1.3E-06*

8F3 11545.0 1ES 0 2135825.0 1.4E-06*

BP1 38622.0 32 0 1235904.0 2.4E-06*

BR1 7544.C 127 1 1033528.0 9.7E-07

BR2 14576.C 127 0 1996912.0 1.5E-06*

C01 27641.C 137 0 3786817.0 7.9E-078

DAL 22487.C E9 3 2001343.0 1.5E-06

DR1 35600.0 EO O 2848000.0 1.1E-06*

DR2 39390.0 117 2 6972030.0 2.9E-07

$ DP3 41057.0 117 0 7267089.0 4.1E-07*

EN1 23634.0 127 0 3237858 0 9.3E-07*

FP1 18189.C 127 0 2491893.0 1.2E-06*

nil 39560.0 145 1 5736200.0 1 7E-07

M01 44190.0 121 1 $346990.0 1.9E-07

NM1 41084.0 129 0 5299836.0 5.7E-07*

OC1 42170.0 137 0 5777290 0 5.2E-07*

P82 24563.C 1ES 0 4544155.0 6.6E-07*

PB3 22137.C IE5 0 4206345.0 7.1E-07*

PIL 31756.0 l'45 1 4604620.0 2.2E-07

QC1 37446.C 117 3 6627942.0 4.5E-07

OC2 39780.0 117 0 7041060.0 4.3E-07*

VY1 39826.0 E9 1 3544514.0 2.8E-07
_____ __________

TOTALS 13 92893766.0

* DENGTES UPPER 95 PENCEhT CONFIDENCE 8OUND WHEN NO FAULTS RECORDED

____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _



ANPROPER PCO MCVEPEh1 ( P E R S C N F.c l E HAR0 HARE); 1/1/72 THbu 4/30/78

b EST INGHOUS E
____________

PLANT CRIT. HRS. FDPOLATIch FAULTS PCP. HOURS HOUR RATE

EV1 9106.C 53 0 482618.0 6 2E-06*

CC1 22795.0 53 0 1208135.0 2.5E-06*

CC2 770.0 53 0 40810.0 7.3E-05*

HN1 45574.C 45 0 2050830.0 1.5E-06*

IP2 21387.C el 0 1304601 0 2.3E-06*

IP3 11694.0 el 0 713334.0 4.2E-06*

JF1 3C79.C 53 0 163187.0 1.8E-05*

KE1 28727.C 33 0 947991.0 3.2E-06*

NAL 410.0 53 0 21730.0 1.4E-04*

PRI 28913.C 37 0 1069781.0 2.8E-06*

PR2 25020.C 27 0 925740.0 3.2E-06*

$ Pil 44738 0 27 1 1655306.0 6.0E-07

PT2 45215.C !? 0 1672955.0 1.8E-06*

RG1 4C932.0 23 0 1350756.0 2.2E-06*

R02 43928.C 41 2 1801048.0 1.1E 06

5A1 4368.C 53 0 231504.0 1.3E-05*

Sul 41777.C 45 0 1079965.0 1.6E-06*

SUI 31984.C 53 0 1695152.0 1.8E-06*

$U2 28790.0 !3 0 1525870 0 2 0E-06*

TR1 12539.C 61 0 764879.0 3.9E-06*

TU3 36992.C 53 0 1960576.0 1.5E-C6*

.TU4 29791.0 13 1 1578923.0 6.3E-07

211 26612.C 53 0 1410436.0 2.1E-06*

ZI2 21735.0 53 0 1151955.0 2.6E-06*

TOT ALS 4 27608088.0

* DENOTES UPPER 95 PERCENT CahFIDENCE SOUND kHEN N0 FAULTS RECORDED

b .
4 .#



%m|pr -

IMPRGPER RCD NOVEPEh1 (PER$CNNEL E HARCWARE)J 1/1/72 THRU 4/30/78
FINAL STATISTICS
................

STAh0BY
HOUR RATE

1.8

EAB.EW1L. 8.0E-07

2.0

4.7

COMB.ENG. 1.0E-07

19.5

1.6

GEN.ELEC. 1.4E-07
g 1.7
w

2.3

hESTINGH. 1.4E-07
2.9

1.6

PkR'S 2.8E-07
1.7

14

CVERALL 1.9E-07

1.4

.

* CENCTES LPPER 95 PERCENT CCNFICEhCE BOUND WHEN HO FAULTS RECORDED
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FAILu8E 10 th5EST FULLY CURING scram

P CF
L C 1LA

b A 5C vA I
T M FAIL P 5LtAgL

.

E h
. bf.b b $. bbbb b b $. $$bbb$!.Ibbk bIbbbbb.".bb"A)bk)5.!.bb.10"b!

G OF1 C6C512A 1CG473 P CC C2C 5C RCD 54-27 =A! VALvfC OLT tHILE FULLY mITHORAsh NO SUPPLY AVAILABLE TO SCRAM R00tPER50mL)

G OF2 C15392 Ct1976 P CC C20 $C ECC 10-31 INCAPABLE OF SCRA9/HCU VALVE 5 Smut COMMAND FAULT /PER50MNEL ERR 08

C EPA 013723 111375 P CC 001 3C 6CC IhCAPAsLE OF SC8AM/ACCLMULATOR valvfD OLT PER$0MhEL ER80Rt!NSTRUCTICMS REVISED)

G CA1 C131 SPA Ot147S M CC 013 bu BCC 22-23 OIE hCT FLLLY Ih5ERT FOLLutING $ CRAM uGRh ca LEAKING P15 TON SEAL RINGS IN CROM

G CAI C1315ep 0e147' P CD C13 6L ECO 30-27 DIL NOT FLLLY INSERT FOLLonIhG SCRAP =0AM OR LEAKING PISTON $EAL RIMG5 IN CROP

G CAA C134e5A C92972 P CC C13 tL RLC 22-23 CIC MOT FLLLY INSERT FOLLCm1NG SCBAM sCth 08 LEAKING P13T0m SEAL RINGS IN CROM

G CAI C134e54 C92975 P CC C13 8U aCD 3C-27 OIC NOT FLLLY 1h5ERT F0LLCt1NG $ CRAM 80th OR LEAKING PISTON $EAL RING 3 IN CROM

G Ck2 CIC94!* 110274 P CC C13 C L 93 93 8005 th5E6TED TO P05.02 FOLLCWING SCRAM 780b. CALSE EXCES. LEAK. PAST $EAL5 0F CRC

G CR2 C10945A 110274 P CD 013 C U 03 3 CR05 FAILEC TO GO TO P05 02 0B SELOW Om StaAM PROBA8LE EXCES$IVE LEAKAGE PA$T SEAL 3

G CS2 C1te!C* 070977 P CC C13 C L 44 4e C905 FAILEC TO FLLLY 1k3ERT F3LLomIhG A $CBAM wCAM OR DETERIC8ATED STOP PISTCh SEALS

C MCI CC211e O!2372 P CD 013 L 1 CCNT. RCD CIO NOT FLLLY IN$ERT DURING 3CtAM EXCESS. LEAK. ACROSS $f0P PISTON $EAL$

$$ G >P1 CCC5ce* 412C73 M CD C13 8L 11 11 Cont. ROC $ DID nCT FULLY INSERT CupIhG 3 CRAM EXCESS LEAE. ACRoss STOP PI510h SEAL 5

G NP1 CCC5ee* 112473 M CC C13 e L 15 15 CCNT. 8001 CIC MCT FLLLY Ih5ERT CLRIhG SCRAM EXCES$ LEAN. ACRC55 STOP PIST0h SEAL 5"#

G NP1 C194C4 1C2677 P CD CC2 5C C60 26-51 FAILEO TO Ih5EST mHEN R1 hA5 SCRAPMED ACCUM. FCR CR0 HAD IMPROP. WLv L1 HELP

G P82 Cit 7e3A 01C277 * CC CCO aL RCC 30-27 OIC HOT FLLLY Ih5ERT ON AUTO-5 CRAM 51GmL $PECIFIC CAU$E hCT DETERMINEC

C PE2 C167e36 C10277 P CD CCO PL SCC 54-23 DIC h01 FLLLY IhstRT CN AuTC-5CaAP $1CNL SPECIFIC CAUSE hai DETEaMINEC

G P83 C14724A O!Ct7e P CC CCC PU ECD IC-23 OIL NOT FLLLY INSERT CN Auia-5 CRAP SIGML SPECIFIC CauSE NOT DETERMINEC

G PB3 C147242 0:2576 P CC CCO RL RCO 10-23 OIC NOT FLLLY Ih5ERT OM AUTO-5 CRAM SIGML SPECIFIC CAU$E NOT DETERMINED

G P83 0190914 C92577 P CD CC1 $C RCD 02-27 FAILE0 TO FAST SCRAM kHEN REQUIREC TJ FAILURE OuE TO CLOSED CHG. uATER VALVES

G P83 C190919 C92377 P CD CCI $C ECO 14-15 FAILE0 TO FAST 3 CRAM WHEN REQUIREC TO FAILURE DuE TO CLOSED CHG. WATER VALDES

G Pb3 C15C91C 092577 P Cn DC1 $C RCC le-C3 FAILED TO FAJT SCRAM kHEM REQUIRE C 10 F AILLRE 00E TO CLO5ED CHG. W ATER VAL %E$

G Fil C187Cu CeCe77 > CC CCC L #CD 34-11 REPAIMED FLLL OLT mHEN Rx %A$ SCRAMMEC CAUSE uhbER INVEST. NEW LES TO BE SUIMIT.

b BC2 C19342 C'2477 P CC CCC L PLC M-9 C10 DCT IN5fpf Ch REACTCA TRIP CAUSE 15 bhKN0th

! h TE3 CCici4 Ce0E73 P CC LCO E L RCC H-8 STLC# AT 22! 3TEP5 AFTER ROC C80P SIGhAL ho CAUSE DETERMIhED

k TL3 CCC3Ce cele 13 p CC CCC PL PCC J-5 FAILEC TC OfCP AFTER 5X TRIP BRNAS LPEhED NO CAL 5E DETERPINED

t

|
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raILURF Tu INSEPT FULLY DbRING SCRAMI 1/1/76 THRU 4/30/78
BAPCOCKEWILCOX
______________

FLANI CRIT. HRS. POPULATION CEMAhCS FALLTS POP. HOURS PDP.0EMAh0S HOUR RATE DEMAND RATE

AR1 12946.0 69 E O 893274.0 552 3.4E-06* 5.4E-03*

CE3 743C.0 69 15 0 51267C.0 1035 5.8E-06* 2.9E-03*

DP1 4129.C 57 1 0 235353.0 399 1.3E-05* 7.5E-03*

OE1 13620.C 09 11 0 939780.0 1173 3.2E-06* 2.6E-03*

CE2 13196.C 69 e 0 910524.0 414 3.3E-06* 7.2E-03*

OE3 15777.0 69 10 0 1088613.0 690 2.8E-06* 4.3E-03*

RL1 12642.C 69 1C 0 872298.0 690 3.4E-06* 4.3E-03*

TIl 1491c.0 69 2 0 1029204.0 138 2.9E-06* 2.2E-02*

TI2 342.0 69 4 0 23598.0 276 1.3E-04* 1.1E-02*
_____ __________ ________

TOTALS 0 6505314.0 5367

* DFNOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

FAILURE TO INSEPT FULLY DURING SCRAM) 1/1/76 THku 4/30/78
(OMBbSTION ENGINEERING

STANDBY
PLAFi CRIT. HRS. POPULATION DENANCS FALLTS POP. HOURS POP.0EMANDS HOUR RATE DEMAND RATE

CCI 15903.0 e5 IE 0 1351755.0 1530 2.2E-06* 2.sE-03*

CC2 9162.0 85 11 0 778770.0 935 3.8E-06* 3.2E-038

FCI 1613C.C 49 1C 0 790370.0 490 3.8E-06* 6.1E-03*

MI2 13567.C 81 41 0 LO98927.0 3321 2.7E-06* 9.0E-04*

MY1 18600.0 85 5 0 1581510.0 765 1.9E-06* 3.9E-03*

SLI 9903.0 81 23 0 802143.0 1863 3.7E-06* 1 6E-03*

TOTALS 0 6403475.0 8904 )
* DEh0TES LPPER 95 PERCENT (DNFIDENCE BOUND WHEN NO FAULTS RECORDED

!
:

-_- _ - - - _ _ _ _ _ _ - _ -
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FAILLRE TO INSEEl FULL) DLRING SCRAM; 1/1/76 THRU 4/30/78

GENERAL ELECTRIC
----------------

PLAN 7 CRIT. HRS. POPULATION CEMANCS FALLTS POP. HOURS POP.CFMAhDS HOUR RATE DEhAND RATE

OF1 1C793.0 165 22 0 1996705.0 4070 1.5E-06* 7.4E-04*

8F2 11P09.0 165 22 0 2104665.0 4070 1 4E-06* 7.4E-04*

6F3 11545.0 165 3C 0 2135825.0 5550 1.4E-06* 5.4E-04*

8F1 13379.0 32 2 C 428128.0 64 7.CE-06* 4.7E-02*
,

Ek1 7544.0 137 2C 0 1033528.0 2740 2.9E-06* 1.1E-03*

"k2 13226.C 137 42 0 1811962.0 5754 1.7E-06* 5.2E-04*

CC1 16617.0 137 14 0 2276529.0 1918 1.3E-06* 1.6E-03*

CA1 15981.0 89 17 0 1422309.0 1513 2 1E-06* 2.0E-03*

Lkl 15801 0 80 11 0 1264080.0 880 2.4E-06* 3.4E-03*'

OF2 16103.0 177 14 46 2850231.0 2478 1.6E-05 1.9E-02

g Ok3 17226.0 177 5 0 3049002.0 1593 9.8E-07* 1.9E-03*
''

Eh1 15876.0 137 44 0 2175012.0 6028 1 4E-06* 5.0E-04*

FP1 15340.0 137 24 0 2102676.0 3288 1.4E-06* 9.1E-04*

Mll 17024.0 145 17 0 2468480.0 2465 1.2E-06* 1 2E-03*

MC1 18126.0 121 8 0 2193246.C 968 1.4E-06* 3.1E-03*

NP1 Ic06C.0 129 9 0 2071740.0 1161 1.4E-06* 2.6E-03*

OC1 16142.C 137 4 0 2211454.C 548 1.4E-06* 5.5E-03*

PP2 13776.0 165 le 2 2548560.0 2960 7.8E-07 6.8E-04

Pb3 14885.0 18' 11 2 2753725.0 2035 7.3E-07 9.8E-04

Fil 13412.0 145 19 1 1944740.0 2755 5.1E-07 3.6E-04

0C1 15547.0 177 21 C 2751r;'.0 3717 1.1E-06* 8 1E-04*

CC2 1675C.0 177 18 0 2964750.0 3186 1.0E-06* 9.SE-04*

vY1 17311 0 89 12 0 1540679.0 1068 1.9E-06* 2.8E-03*

TOTALS 51 48179845.0 60809

* DEh0TE5 UPPER 95 PERCENT CONFICENCE 80dND WHEN NO FALITS RECORDED

A> -
, ,

. - _ - _ _ - _ -
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FAILORE TO INSERT FULL) DLRIhG SCRAMJ 1/1/76 THRU 4/30/78
WESTINGHOUSE
__.-________

STAND 8YPLANT CRIT.FRS. POPULAlION CEMAN05 FALLTS POP. HOURS POP. DEMANDS HCUR RATE DEMAND RATE
Bb1 9106.0 40 82 0 437088.0 3936 6.9E-06* 7.6E-04*
OL1 16401.0 53 2C 0 869253.0 1060 3.4E-06* 2.8E-038
002 77C.0 53 7 0 40810.0 371 7.3E-05* 8.1E-03*,
Hhl 1803C.C 45 12 0 811350 0 540 3.7E-06* 5.5E-03*
IF2 10995.0 53 35 0 582735.0 1855 5.1E-06* 1.6E-03*
IP3 11e94.0 $3 IS 0 619782.0 1007 4.8E-06* 3.0E-034
JF1 1079.0 48 13 0 147792.0 624 2 0E-05* 4.8E-03*
Kf1 16994.0 29 17 0 492826.0 493 6.1E-06* 6.1E-03*
hAl 41C.C 48 6 0 19680 0 288 1.5E-04* 1.0E-02*
FF1 16859.0 37 13 0 623783.0 481 4.8E-06* 6.2E-03*

g Ph2 17531.0 37 13 0 648647 0 481 4 6E-06* 6.2E-03**
Pil 18041.0 31 5 0 667517 1 185 '4.5E-068 1.6E-02*
P12 17964.0 37 e 0 66466bJs 222 4.5E-06* 1.3E-02*
RG1 19639.0 29 3 0 424531.0 87 7.1E-06* 3 4E-02*
R02 16245.C 41 22 1 666045.0 902 1.5E-06 1.1E-03
SA1 4368.C 53 17 0 231504.0 901 1.3E-05* 3.3E-03*
SL1 14325.0 45 13 0 644625.0 585 4.6E-06* 5.1E-03*
SL1 15487.0 4e 15 0 743376.0 912 4 0E-06* 3.3E-03*
SL2 1316C.0 42 If 0 631680.0 720 4.7E-06* 4.2E-03*
T'R 1 12539.0 53 2t 0 664567.0 1484 4.5E-06* 2 0E-03*
TL3 19712.C 45 19 0 707040.0 855 4.2E-06* 3.5E-03*
TL4 14145 0 45 2E O 636525.0 1260 4.7E-06* 2.4E-03*
ZIl 15178.0 53 19 0 804434.0 1007 3.7E-06* 3.0E-03*
212 13657.0 53 25 0 723821.0 1537 4.1E-06* 1.9E-03*

TOTALS ~[~~ 13504679.0~ ~~ 5i93
~

2
* DEh0TES UPPER 95 PERCENT CONFIDENCE 80J10 WHEN NO FAOLTS RECORDED



FAILLRE TC Ih5EF1 FULL) OLRING SCRAM) 1/1/76 THRU 4/30/78
F1hAL STATsSTICS
________________

STANDBY
HOUR RATE DEMAND RATE

BAB.(WIL. 4.6E-07* 5.6E-04*

COME.ENG. 4.7E-07* 3.4E-04*

1.3 1.3

GEh.ELEC. 1.1E-06 8.4E-04

1.3 1.3

h
' 4.7 4.7

kESlINGH. 7.4E-08 4.6E-05

19.5 19.5

4.7 4.7

PWR'S 3.8E-08 2.8E-05

19.5 19.5

13 1.3

CVEFALL 7.0E-07 5.4E-04

1.3 1.3

* DENOTE 5 LPPER 95 PERCENT CCNFIDENCE BOUND WHEh ha FAULTS RECORDED

.

D -
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FAILURE TO INSEAT FULLY DUR1hG SCRAP (COMMAND FAULTS INCLUDED); 1/1/76 THRb 4/30/78

$$$bbb5bI1bbbE
STAN08YPLANT CRIT. HRS. POPULATION CEMANES FALLTS POP. HOURS POP.CEMANDS HOUR RATE CEMAND RATE

API 12946.C 69 E O 89327%.0 552 3.4E-06* 5.4E-03*
Ch3 7430.0 69 15 0 512670.G 1035 5 8E-06* 2 9E-03*
081 4129.0 57 7 0 235353.0 399 1.3E-05* 7.5E-03*
JE1 13620.0 69 17 0 939780.0 1173 3.2E-06* 2.6E-038
OE2 13196.0 69 L 0 910524 0 414 3.3E-06* 7.2E-03*

*

CE3 15777.0 69 1C 0 1088613.0 690 2.8E-06* 4.3E-03*
PSI 12642.0 69 1C 0 872298.0 690 3.4E-06* 4.3E-038
TIl 14916.0 69 2 0 1029204.0 138 2.9E-06* 2 2E-02*

-

TI2 342.0 69 4 0 23598.0 276 1.3E-04* 1.1E-02*

TOTALS 0 6505314.0 5367g

0 * DENOTES UPPER 95 PEkCENT CONFIDEhCE 80UND kHEh NO FAULTS RECORDED

FAILURE TO INSERT FULLY CURING SCRAP (CDPPAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

C0h8USTION EhGINEERING

STAND 8YPLANT CRIT. PRS. POPULATION CEMANCS FALLTS POP.H3URS PCP.0EMAh0S HCUR RATE DEMAND RATE
CC1 15903.0 85 1E O 1351755.0 1530 2.2E-06* 2 0E-03*
CC2 9162.C 65 11 0 778770.0 935 3.8E-06* 3.2E-03*
FCI 16130 0 49 1C 0 790370.0 490 3.8E-06* 6.1E-03*
M12 13567.0 81 41 0 1098927.0 3321 2.7E-06* 9.0E-048
MY1 1Ef06.C 65 9 0 1581510.0 765 1.9E-06* 3.9E-038
SL1 9903.0 81 23 0 802143.0 1863 3.7E-06* 1.6E-03*

TOTALS 0 6403475.0 8904
*

DENOTES UPPER 95 PERCENT C0hFIDENCE BOUND WHEh NO FAULTS RECORDED

.

_m



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

FAILURF TO INSERI FLLLY CURING SCRAP (CCMPAND FAULTS 1hCLUDE0); 1/1/76 THRU 4/30/78

GENERAL ELECTRIC

STAN08Y
PLAN 1 CRIT. HRS. PDFULATION CENAht$ FALLTS POP. HOUR $ POP.CEMAhDS HOUR RATE DEMAND RATE

oF1 20793.0 185 22 C 1996705.0 4010 1.5E-06* 7.4E-04*

SF2 11609.C 185 22 1 2184665.0 4070 4.6E-07 2.5F-04

SF3 1154".0 185 3C 0 2135825.0 5550 1.4E-06* 5.4E-04*

BPI IJ379.0 32 2 0 428128.0 64 7.0E-06* 4.7E-02*

bp1 1544.0 137 2C 0 1033528.0 2740 2 9E-06* 1.1E-03*

bR2 13226.0 137 42 0 1811962.0 5754 1.7E-0e* 5.2E-04*

CL1 16617.C 137 14 0 2276529.0 1918 1 3E-06* 1 6E-03*

DA1 15981.0 89 17 0 1422309.0 1513 2.1E-06* 2.0E-03*

GE1 15E01.C 60 11 0 1264C80.0 880 2.4E-06* 3.4E-038

062 16103.0 177 14 46 2850231.0 2478 1.6E-05 1.9E-02

0F3 17226.C 177 9 0 3049032.0 1593 9.8E-07* 1.9E-03*g
* En1 15876.0 137 44 0 2175012.0 6028 1.4E-06* 5.0E-04*

FP1 15348.0 137 24 0 2102676.0 3288 1.4E-06* 9.1E-04*

M11 17024.0 145 17 0 2468480 0 2465 1 2E-06* 1 2E-0?*

M01 18126.0 121 E 0 2193246.0 968 1.4E-06* 3.1E-03*

NR1 16C6C.0 129 9 1 2071740.0 1161 4.8E-07 8.6E-04

0C1 16142.0 137 4 0 2211454.0 . 548 1.4E-06* 5.5E-03*

PE2 13776 0 185 16 2 2f'49e0.0 2960 7.8E-07 6.8E-04

PS$ 14885.C 18 5 II 5 2753L' .0 2035 1.8E-06 2.5E-03

911 13412.0 145 15 1 1944740.0 2755 5.1E-07 3.6E-04

QC1 15547.0 177 21 0 2751819.0 3717 1 1E-06* 8.1E-04*

OC2 16750 0 177 IE O 2964750.0 3186 1.0E-06* 9.4E-044

--.40679.0 ...1068 1 9E-06* 2.8E-03815bY1 17311.0 89 12 -.0.. _____._ .--..

TOTALS 16 48179845.0 60809

* DENOTES UPPER 95 PERCENT C0hFIDENCE BOUND WHEN NO FAULTS RECORDED

i
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FAILUWF TO INSEWT FULLY DUR1hc SCRAP (CCMMAND FAdLTS IhCLUDED)J 1/1/76 THRU 4/30/78
WESTINGHJUSE
____________

STANOBYPLANT CRIT.FRS. POPULATION DEMANCS FALI.TS POP. HOURS POP.0EPAh0S HOUR AATE CEMAND RATE
2%1 9106.0 4e 22 0 43708E.0 3936 6.9E-06* 7.6E-04*

DCI 16401.0 53 2C 0 869253 0 1060 3.4E-06* 2.8E-03*
DC2 77C.U $3 1 0 40810.0 371 7.3E-05* 8.1E-03*
Hhl 18C3C.C 45 12 0 811350.0 540 3 7E-06* 5.5E-03*
IP2 10995.0 $3 35 0 582735.0 1855 5.1E-06* 1.6E-03*

IF3 11694.0 53 19 0 619782.0 2007 4.8E-06* 3.0E-03*
JF1 3079.0 42 13 0 147792.0 624 2.0E-05* 4.8E-038
KE1 16994.0 29 17 0 492626.0 493 6.1E-06* 6 1E-03*
NA1 410.0 46 6 0 19680.0 288 1.5E-04* 1.0E-02*
PRI 16859.0 31 13 0 623783 0 481 4.8E-06* 6.2E-03*
PR2 17531.C 37 13 0 648647.0 481 4.6E-06* 6.2E-03*

h PT1 leC41.0 37 5 0 667517.0 185 4.5E-06* 1 6E-02*

PT2 17964.0 37 e 0 664668.0 222 4.5E-06* 1 3f-d2*
RG1 14639.0 29 3 0 424531.0 87 7.1E-06* 3.4E-02*
R02 16245.0 41 22 1 666045.0 902 1 5E-06 1.1E-03
SAI 4360.0 53 11 0 231504.0 901 1.3E-05* 3.3E-03*
SCI 14325.0 45 13 0 e44625.0 585 4.6E-06* 5 1E-03*
SUI 15487.0 48 19 0 743376.0 912 4.0E-06* 3.3E-03*
SU2 1316 C . '' 4e 15 0 631680.0 720 4.7E-06* 4.2E-03*

Tk1 12539.0 53 2e 0 664567.0 1484 4.5E-06* 2.0E-03*

TU3 15712.0 45 IS 0 707040.0 855 4.2E-06* 3.5E-03*
Tb4 14145.0 45 2t 0 636525.0 1260 4.7E-06* 2.4E-03*

ZIl 15178.0 53 19 0 804434.0 1007 3.7E-06* 3.0E-03*
Z12 l''"7.0 53 25 0 723821 0 1537 4.1E-06* 1.9E-03*

TOTALS 1 13504079.0 21793
* DENGTES UPPER 95 PEECENT CONFIDEhC E 80UNO kHEN NO FAULTS RECORDED

l

i
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FAILUFE TO INSERT EblLY CURIhG 3 CRAP (CCMPANC FAULTS INCLUDED); 1/1/76 THRO 4/30/78
FINAL STATISTICS
________________

STAND 3Y
HOUR RATE DEMANC RATE

BA8.EWIL. 4.6E-07* 5.eE-04*

COME.ENG. 4.7E-37* 3.4E-04*

1.2 1.2

GEN.ELEC. ,1.2E-06 9.2E-04

1.3 1.3,

4.7 47g
~

hE$1INGH. 7.4E-08 4.eE-35

19.5 19.5

4.7 4.7

PWR*5 3.8E-08 2.8E-05

19.5 19.5

1.2 1.2

DVEEALL 7.6E-07 5.9E-04
13 1.3

* DENCTES OPPER 95 PEECENT CCNFIDENCE BOUND kHEN NO FAULTS RECORDEC

* ~
. ,



* '
.D ,

,

FAILORE TC INSF81 FULL) LORIhG SCRAM 3 1/1/72 THRU 4/30/78
BABCU__ _ ___C K C W I _L C O_X____ __

STAN08YPLANT CA!1. HRS. POPLLATION CEMANES FALLTS POP. HOURS POP.CEMAhDS HOUR RATE DEMAND RATE
AE1 20009.0 69 15 0 1380621.0 1035 2.2E-06* 2.9E-03*
CP3 743C.0 69 15 0 512670.0 1035 5.8E-06* 2.9E-03*
Ob1 9129.0 57 1 0 235353.0 399 1.3E-05* 7.5E-03*
CF1 30392.0 69 64 0 2097048.0 4416 1.4E-06* 6.8E-04*
OE2 21755.0 69 17 0 1501095.0 1173 2.0E-06* 2.6E-03*
OE3 22921.C 69 le 0 1581549 0 1242 1.9E-06* 2.4E-03*
RSI 14543.C 69 12 C 1003467.0 828 3.0E-06* 3.6E-03*
T11 24929.0 69 1 0 1720101.0 483 1.7E-06* 6.2E-03*
T12 342.0 69 4 0 23598.0 276 1 3E-044 1.1E-02*

TOTALS 0 10055502.0 IC887
3 * DEh6TES UPPER 95 PERCENT C0hFIDENCE 80VND wHEN NO FAULTS RECORDED

FAILLRE TL IhSEFT FLLL) DUPl>G SCRAM) 1/1/72 TERb 4/30/78
COM6USTION ENGINEERING

STAND 8YPLahi CRIT.FRS. POPULAlION CEMANCS FALLTS POP.H0URS POP. DEMANDS HOUR RATE DEMAND RATE
CLI 20739.0 E5 2E O 1762815.0 2380 1.7E-06* 1.3E-03*
CC2 9162.0 85 11 0 778770.0 935 3.8E-06* 3.2E-03*
FCI 32123.C 49 29 0 1574027 0 1421 1.9E-06* 2.1E-03*
M12 14906.0 al 41 0 1207386.0 3321 2.5E-06* 9.0E-04*
MY1 40408.0 85 31 0 3434680 0 2635 8.7E-07* 1.1E-03*
SLI 9903.C 81 23 0 802143.0 1863 3 7E-06* 1.6E-03*

TOTALS 0 9559821.0 12555
*

DEh0TES UPPER 95 PERCENT CONFICENCE BOUND WHEN NO FAULTS RECORDED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ - -- _ _ .

|

FAILLRE TO INSEF1 FULL) DLRING SCRAMI 1/1/72 THRL 4/30/78
GENERAL ELECTRIC

STANDBY
PLAhl CRIl.HR$. PCPLLATION CEMAhCS FALLi. PDF. HOURS PUP.CEMAh0S HOUF RATE CEMAND RATE

8F1 15553.C 105 41 C 2877305.0 8695 1.0E-06* 3.4E-04*

BF2 12326.0 185 3C 0 2280310.0 5550 1 3E-06* 5.4E-04*

dF3 11545.C 105 3C 0 2135825.0 555C 1.4E-06* 5.4E-04*

BF1 38622.C 32 3 0 1235904.0 96 2.4E-06* 3.1E-02*

8F1 7544.C 131 2C 0 1033528.0 2740 2.9E-06* 1.1E-03*

PR2 14576.0 137 56 0 1996912.0 7946 1.5E-06* 3.8E-04*

CC1 27641.C 137 44 0 3786817 0 6028 7 9E-07* 5 0E-04*

OA1 22487.C 89 24 4 2001343.0 2136 2.0E-06 1.9E-03

CF1 35 TOC.C 8C 15 0 2848000.0 1200 1.1E-06* 2.5E-03*

C62 3939C.0 177 39 142 6972030.0 6903 2.0E-05 2.1E-02

g 0F3 41C57.0 177 39 0 7267089.0 6903 4.1E-07* 4.3E-04*
" Eh1 23634.0 137 78 0 3237858.0 1C686 9 3E-07* 2.8E-04*

FP1 18189.C 137 3C 0 2491893.0 4110 1 2E-06* 7.3E-04*

Mll 3956C.C 145 4C 0 5736200 0 5800 5 2E-07* 5 2E-04*

.1u l 44190.0 121 2C 1 5346990.0 2420 1.9E-07 4.1E-04
NP1 410e4.0 129 61 26 5299836.0 7869 4.9E-06 3.3E-03

OC1 4217C.0 137 22 0 5777290.0 3014 5.2E-07* 9.9E-04*

PE2 24563 0 185 46 2 4544155.0 8510 4.4E-07 2.4E-04
P83 22737.0 185 17 2 4206345.0 3145 4.8E-07 6.4E-04

P!1 31756.0 145 54 1 4604620.0 7830 2.2E-07 1 3E-04

CC1 37446.0 177 4E O 6627942.0 8496 4.5E-07* 3.5E-04*

QC2 397E0.0 177 56 0 7041060.0 9912 4 3E-07* 3.0E-04*

V71 39826.0 E9 3E 0 3544514.0 3382 8.5E-07* 8.9E-04*
,, ,, , ,,, ,

TOTALS 178 92893766.C 128921
* DEh0TES UPPER 95 PERCENT C0hFIDENCE BOUND hHEh NO FALLTS RECORDE0

0 '
. .



o ,

tb ,

4

FAILURE TO Ih5EET FULL) CLRIbG $CRAH; 1/1/72 THRU 4/30/78
WESTIhGHOUSE
____________

STANDBYPLAhi CRIT. PRS. PDFULATION DEMAhES FALLTS POP. HOURS POP.0EMAFDS HOUR RATE DEMAND RATE
8%1 9106.C 46 82 0 437088.C 3936 6.9E-06* 7.6E-04*
0C1 22795.0 53 33 0 1208135.0 1749 2.5E-06* 1.7E-03*
OC2 77C.0 $3 1 0 40810 0 371 7.3E-05* 8 1E-03*
Hb1 45574.0 45 23 0 2050830.0 1035 1.5E-06* 2.9E-03*
IP2 21387.C 53 12e 0 1133511.C 6784 2.6E-06* 4.4E-04*
IP3 11e94.0 53 19 0 619782.C 1007 4.8E-06* 3 0E-03*
JF1 3079.C 4F 13 0 147792.0 624 2.0E-05* 4.8E-03*
kEl 28727.0 29 66 0 833083.0 1914 3.6E-06* 1.6E-03*
NA1 410.0 48 e 0 19680.0 288 1.5E-04* 1.0E-02*
PF1 28913.0 37 43 0 1069781.C 1665 2.8E-06* 1.8E-03*
PE2 25020.0 37 3e 0 925740.0 1332 3.2E-06* 2.2E-03*

h Pil 4473P.C 37 17 0 1655306.0 629 1.8E-06* 4.8E-03*
PT2 45215.C 37 25 0 1672955.0 925 1.8E-06* 3 2E-03*
RG1 40932.0 29 2C 0 1187028.C 580 2.5E-06* 5.2E-03*
RC2 43928.C 41 8C 1 1801048.0 3280 5.6E-07 3.0E-04
SA1 4368.0 53 17 0 231504.0 901 1 3E-05* 3.3E-03*
S01 41777.0 45 24 0 1879965.0 1080 1.6E-06* 2.8E-03*
SL1 31984.0 48 84 0 1535232.0 4032 2.0E-06* 7.4E-048

SL2 2879C.0 46 62 0 1381920.0 2976 2.2E-06* 1.0E-03*
TR1 32539.0 53 22 0 664567.C 1984 4.5E-06* 2.0E-03*
TL3 36992.0 45 81 2 1664640.0 3645 1.2E-06 5.5E-04
TL4 29791.0 45 74 0 1340595.0 3330 2.2E-06* 9.0E-04*
231 26612.0 53 51 0 1410436.0 2703 2.1E-06* 1.1E-03*
ZI2 21735.0 53 89 0 1151955 0 4717 2.6E-06* 6.4E-04*

TOTALS 3 26063383.0 50987
* DENLTE5 UPPER 95 PERCENT C0hFIDENC E BOUND kHEN NO FAULTS RECORDED

_ _____



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

FAILLRE TC IhSEET FULL) DURING SsRAng 1/1/72 THRU 4/30/78
FINAL STATISTICS

STAND 8Y
HOUR RATE DEMAND RATE

EAB.fWIL. 3.0E-07* 2.8E-04*

COME.ENG. 3.1E-07* 2.4E-04*

1.1 11

GEN.ELEC. 1.9E-06 1.4E-03

1.1 1.1

2 .6 2.6y
hESTINGH. 1. 2 E -0 7 5.9E-05

3.7 3.7

2.6 2.6

PmRe5 6.6E-08 4.CE-05

3.7 3.7

1.1 11

DVEEALL 1.3E-06 8.9E-04

1.1 11

* DEnCTES OPPER 95 PESCENT CCNFICENCE BOLND hHEN NO FAULTS RECORDED

e -
e ,



_ _ - - _ _ _ _

* *
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|

FAILbEE !! thSERT FULL) CUAINC SCEAM (COMMAND FAbLTS INCLLDEC); 1/1/72 THRU 4/30/78
BABCOCKEWILCOX

| ______________

STANDBYPLANT CRIT.HFS. POPULATION CEMAhCS FALLTS POP. HOURS FDP.0EPAkDS HOUR RATE DEMAND RATE
AFI 20009.0 69 15 0 1380621.0 1035 2 2E-06* 2.9E-03*
CR3 743C.C 69 15 0 512670.0 1035 5.8E-06* 2.9E-03*
061 4129.0 57 7 0 235353.0 399 1.3E-05* 7.5E-03*
DE1 30392.0 69 64 0 2097048.0 4416 1.4E-06* 6.8E-04*
OE2 21755.C 69 17 0 1501095 0 1173 2.0E-06* 2.6E-03*
OE3 22921.0 69 le 0 1581549.0 1242 1.9E-06* 2.4E-03*
R$1 14543.0 69 12 0 1003467.0 828 3.0E-06* 3.6E-03*
Til 24929.0 69 7 0 1720101.0 483 1.7E-06* 6.2E-03*
T!2 342.C 69 4 0 23598.0 276 1.3E-04* 1 1E-02*

TOTALS 0 10055502.0 10887

* DENOTES LPPEk 95 P ERCENT CONFIDENCE SOUND kHEN NO FAULTS RECORDED

FAILUPE TO INSERT FULLY OURINC SCRAM (COMMAND FAULTS INCLUDE 01s 1/1/72 THRU 4/30/78
COMBUSTION ENGINEERING

STANDBYPLANT CRIT.HkS. POPULATION DEMANCS FALLTS POP. HOURS POP.0EMAhDS HCUR RATE DEMAN0 RATE
CCI 20739.0 85 2E O 1762815.0 2380 1.7E-06* 1.3E-03*
CC2 9162.0 e5 11 0 778770 0 935 3.8E-06* 3 2E-03*
FC1 32123.0 49 29 0 1574027.0 1421 1.9E-06* 2.1E-03*
MI2 1490t.0 el 41 0 1207386.0 3321 2.5E-06* 9 0E-048
Mil 40400.0 85 31 0 3434680.0 2635 8.7E-07* 1 1E-03*
SL1 9903.0 El 23 0 802143.0 1863 3.7E-06* 1.6E-03*

TOTALS 0 9559821.0 12555
*

DEh0TES UPPER 95 PEECENT C0hFIDENCE BOUND WHEN NO FAULTS RECOADED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____ - _ _ _ _ _



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

FAILURE TC INSEPT FLLLY CUkINC SCRAM (CCMPAND FAULTS INCLLDEDis 1/1/72 THRU 4/30/78
GENERAL ELECTRIC
-------------_--

FLAN 1 CFIT.bRS. PDFULA7 ION CEPAhCS FALLTS POP.HOOR5 POP.CEMAhDS HCUR RATE DEMAND RATE

EF1 15553.0 185 47 1 2377305.0 e695 3.5E-07 1.2E-04

8F2 1232c.C 1ES 3C 1 2280310.0 5550 4.4E-07 1.8E-04

dF3 11545.C 185 3C C 2135825 0 5550 1 4E-06* 5.4E-04*

8P1 38622.0 32 3 1 1235904.0 96 8.1E-07 1.0E-02

Sk1 7544.0 137 2C 0 1033528.0 2740 2.9E-06* 1.1E-03*

BR2 14576.0 137 $E O 1996912.0 7946 1 5E-06* 3.8E-04*

CCI 27641.0 137 44 0 3786817.0 6028 7.9E-07* 5.0E-04*

OA1 22487.0 89 24 4 2001343.0 2136 2.CE-06 1.9E-03

0F1 3960C.0 BC 15 0 2848000.0 1200 1.1E-06* 2.5E-03*

OE2 39390.C 177 39 142 6972030.0 6903 2.0E-05 2.1E-02

Ok3 41057.C 177 35 0 7267089.0 69C3 4.1E-07* 4.3E-04*w
S di 23634.0 137 7E O 3237858.0 1C696 9.3E-07* 2.8E-04*

FF1 18189.0 137 3C 0 2491893.0 4110 1 2E-06* 7 3E-04*

MIL 30560.0 145 4C 0 5736200.0 58C0 5.2E-07* 5.2E-048

MC1 4419C.0 121 2C 1 5346990.0 2420 1.9E-07 4.1E-04

Nel 41C8 4.0 129 61 27 5299836.0 7869 5.1E-06 3.4E-03

OC1 42170 0 137 22 0 5777290 0 3014 5.2E-07* 9.9E-04*

P82 24563.0 185 46 2 4544155.0 8510 4.4E-07 2.4E-04

883 22737.0 185 17 5 4206345.0 3145 1 2E-06 1.6E-03

PIl 31756.C 145 54 1 4604620.0 7830 2.2E-07 1 3E-04

QC1 37446.0 177 4E O 6627942.0 8496 4.5E-07* 3.5E-04*
QC2 39780.0 177 SE O 7041060.0 9912 4.3E-07* 3.0E-04*

VY1 39826.0 89 3E O 354451_4.0_ ___3382 8.5E-07* 8.9E-04*
_.___ - . - _.

| TOTALS 1ES 92893766.0 128921
* DEh0TES UPPER 95 P ERCENT (OhFIDENCE BOUND WHEN NG FALLTS RECORDED

* '
..

(_ _ . _ ______-_______ ____ _
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FAILUAE TC INSERT FLLL) CURINC SCRAN (COMMAND FAULTS INCLLDEDl; 1/1/72 THRU 4/30/78

kESTIhGHJUSE
____________

STAND 8YPLAhi CRIT. HRS. POPULATION CEMANES FALLTS POP.h00RS POP.CEMAhDS HOUR RATE DEMAND RATE
BV1 91Ce.C 48 82 0 437088.0 3936 6.9E-0. 7.6E-04*
OC1 22795.0 53 33 0 1208135.0 1749 2 5E-06, 1.76-03*
GC2 77C.0 53 7 0 40810.0 371 7.3E-05* t ." 03*-

Hhl 45574.0 45 23 0 2050830.0 1035 1 5E-06* 2. 5. -O s *
IF2 21387.0 53 120 0 1133511.0 6784 2.6E-06* 4.4E-04*
IP3 11694.0 53 19 0 619782.0 1007 4.8E-06* 3.0E-03*
JF1 3C79.0 48 II O 147792.0 624 2.0E-05* 4.8E-03*
KE1 28727.0 29 66 0 833083.0 1914 3.6E-06* 1.6E-03*
NA1 410.0 48 6 0 19680.0 288 1 5E-04* 1 0E-02*
PRI er<13.0 37 45 0 1069781.0 1665 2.8E-06* 1.8E-03*
PF2 25C2C.0 37 36 0 925740.0 1332 3 2E-06* 2.2E-03*

y Pil 4473e.0 37 17 0 1655306.0 629 1 8E-06* 4.8E-03*
P12 45215.C 37 25 0 1672955.0 925 1 8E-06* 3.2E-03*
RG1 4C932.0 29 2C 0 1187028.0 580 2.5E-06* 5.2E-03*

,

R02 43928.0 41 BC 1 1801048.0 3280 5.6E-07 3 0E-04
SA1 436e.0 53 17 0 231504.0 901 1 3E-05* 3 3E-03*
301 41777.0 45 24 0 1879965.0 1080 1.6E-06* 2.8E-03*
SL1 31984.0 4e E4 0 1535232.0 4032 2.0E-06* 7.4E-04*
SU2 2879C.0 48 62 0 13 8192 0. C 2976 2.2E-06* 1.0E-03*
761 12539 0 53 28 0 664567.0 1984 4.5E-06* 2.0E-03*
TL3 36992.C 45 81 2 1664640.0 3645 1.2E-06 5.5E-04
TL4 29791.C 45 74 0 1340595.0 3330 2.2E-06* 9.0E-04*
211 26612.0 53 51 0 1410436.0 2703 2 1E-06* 1.1E-03*
'Z 12 21735.0 53 89 0 1151955.0 4717 2.6E-06* 6.4E-04*

TOTALS 3 26063383.0 50987

DENOTES UPPER 95 PEECENT CONFIDENCE SOUND kHEN NO FAULTS RECORDED
*

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ ______



_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ -

FAILURE TC INSERT FULLY DURING SCRAM (COMMANC FAULTS INCLLDED); 1/1/72 THRU 4/30/78

FINAL STATISTICS
________________

STANDBY
HJUR RATE DEMANC RATE :

EA8.EWIL. 3.0E-07* 2.8E-04*

COME.ENG. 3.1E-07* 2.4E-04*

1.1 1.1

GEN.ELEC. 2.0E-06 1.4E-03
'

1.1 1.1

y 2.6 2.6

WESTINGH. 1.2E-07 5.9E-05
,

3.7 3.7

.

2.6 2.6

PWR'S 6.6E-08 4.CE-05

3c7 3.71

1.1 1.1

DVERALL 1 4E-06 9.2C-04

1.1 11

* CENGTES LPPEF 95 PEFCENT CCNFIDEhCE SOUND kHEN NO FALLTS RECORDED

Ap -
, ,
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APPENDIX AB

FAILURE TO MOVE PROPERLY ON NON-SCRAM DEMANDS

9

0
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FAILb8E TO PEvE PDCPERLY- - _ _ _ NC N- SC R. A P.C..E .M .A m 0 5JM
.. .. ...

TkA[ 5b Y A 1t A
E D FAIL ve FAIL P5L FAILURE MECHANISM
n i CCMT.h0. CATE 5P CCCi E 5 e FAILLRE MOCE

8 CR3 (184C5 040477 M CC E12 *C RCD 6 GR 7 HELLO NOT MOVE hMEN REDUCING PwR CROM STATOR FAILED / Fuse SLEW

8 Cs3 C17937* OcC177 P CD E21 5 C 29 C6C SYS. FAILED TO P0511. REG.RC35 Ch AUTC CEMahG LODSE CONhEC. Oh CBD PROG. PRINT.CMT. CARD
C CC2 C19e93 111177 P CD E21 50 CEA A6 tCLLO h0T P0tE THEh ORCPPED WHILE AT 55 Put DEFECT. TIMER M00. IN CJIL Pht PROGRAMMER

C SLI 014959 052576 M CD E21 50 REGULATING BCC 59 IPP0bABLE SECAUSE OF CEA POC. PAL FAILbRE IM RAISE # LOWER CET OF THE PC00LE

E AFI CCC512 1CC473 P CD fle T RCO 20-55 ORIkE FAILE0 TO I45ERT uMILE AT PCufR 200 GRIVE SYS HAD A DIRTY STRAINER

G SP1 C19721 111177 M CD ECC Rt L6ASLE It h!TPCRam 500 64 FROM POS 5 10 6 UNKNOWh/POSSIBLY A FOREIGN 08J.SIMothG If

yd G tR1 Cle2ee 061577 M CD elo T CR0 G-9 INSE5TED 10 00 THEh ORIFTED 10 POSITION 12 PROS.CAUSE OF PALFLNC.WAS FCS. PAT.CONTAM.
b* h IP3 01t$51 111E76 M CD ECC L PCC 0-9 BANW D RECAPE M15ALIGhE0 OLRING MOAMAL CP5 CAUSE bhEh0WM

W PCI C133G4 051775 M s0 E23 50 RCC G-S tahu 0 010 >CT Pone WITH SANE CLAIhG TEST CPEP CRT IN CASLE CR COILe G-5 LIFT COIL

b 8G1 C15*45 '111677 M CC E21 T0 kCD CONTROL LRGENT FAIL. POD STCP ALARM LIT BANOCM FAILURE OF 2 DEFECTInf P.C. CARCS

b SGI C19$96 111677 P CC E21 TC RCC ContsCL L8 GENT #AILLBE ROD ALARM LIT STAT 10hARY REGULAT. FAIL. 14 180 Pha. CAR.
CARD

5 C 13 LC55 CF 200 COMTROL AFFECT 11G 13 CF PLahis 53 NCOS F AILbRE OF SUPERWISORY 80FFER MEM.b Tai C199Co* Ot2177 M CD E21

O s
- ,



_ -_________- ___ - .___

' *e ,

FAILURE 10 MOVE PRCPERLY Ch NON-SCRAM DEMAhDS; 1/1/76 THRb 4/30/78

EAECOCKEWILCCX
..............

STAND 8YFLAhl CRT1.FRS. POPOLA110h CEPAk[S FALLTS POP. HOURS POP.LEPAh0S HOUR RATE DEMAND RATE
AE1 12946.C 69 2c C 893274.C 1794 3.4E-06* 1 7E-03*
CP3 143C.C 69 32 1 512670.0 22C8 2.CE-06 4.5E-04
CE1 4129.C 57 11 0 235353.C 627 1.3E-05* 4.8E-03*
OE1 1362C.0 69 3t 0 939780.0 2464 3.2E-05* 1.2E-03*
OE2 13196.C 69 35 0 910524.0 2691 3.3E-06* 1.1E-03*
DE3 15777.C 69 4C 0 1088613.C 2760 2.8E-06* 1.1E-03*
R51 12642.C 69 32 0 872298 0 22C8 3.4E-06* 1 4E-03*
Ill 14916.C 69 2f 0 1029204.C 1932 2.9E-06* 1.6E-03*
T12 342.C 69 1 0 23598.0 69 1.3E-04* 4.3E-02*

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

u TOTALS 1 6505314.0 16713
w * DENOTES UPPER 95 PERCENT CONFIDENCE 80UND hMEh NO FALLTS kECORDED

FAILURE TO MOVE PRCPERLY CN NON-SCRAM DEMANDSJ 1/1/76 THRU 4/30/78

.D.MBUST_ ION EhGINEERIhGC
..... _.............

STANDBYPLAhi CRIT.bRS. POPOLATION CEPAhCS FALLTS POP. HOURS POP.0EMA>DS HOUR RATE DEMAND RATE
CCI 159C3.C e5 36 0 1351755.0 3060 2.2E-06* 9.8E-04*
CC2 9162.C 85 2f C 778770.0 2210 3.8E-068 1 4E-038
FCI 1613C.C 49 29 0 79037C.C 1421 3.8E-06* 2.1E-038
NI2 13561.C 81 2t 0 1098927.0 2106 2.7E-06* 1.4E-03*
MY1 18606.0 85 38 0 1581510.0 2975 1.9E-06* 1.0E-03*
SLI 9903.0 el 2C 0 802143.0 1620 3 7E-06* 1.8E-03*

_. __ .......... ___.....

TOTALS C 64C3475 0 13392
* DENOTES LPPER 95 P EPCENT CONFIDENCE BCUND WHEh NO FAULTS RECORDED



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

.

FAILORE 10 PCbE PECFERLY Ch NON-SCRAM DEMANCS; 1/1/76 THRU 4/30/78

__ _ _ . .. . _ _ _ . T. .R I CGENERAL ELEC
._

STANDBV
PLAhl CRIT. bks. POPULA11LN C E P. A b L S FALLTS PDF.NOURS PDP.CEPA>0S F0bh RATE DEMAND RATE

8F1 1C793.C 185 64 C 1996705.C 11840 1 5E-06* 2 5E-04*

BF2 11e05.C 185 71 0 2184665.0 13135 1.4E-06* 2.3E-04*

EF3 11545.0 185 c.5 C 2135825.0 12765 1.4E-06* 2.3E-04*

EFI 13375.C 32 et 1 428128.0 2752 2.3E-06 3.6E-04

BE1 1544.C 137 5( 0 1033528 0 7672 2.9E-06* 3.9E-04*

SE2 13226.C 137 81 C 1811962.0 11645 1.7E-06* 2.6E-04*

C01 16617.C 137 1CC C 2276525.C 137CO 1.3E-06* 2.2E-04*

LA1 15581.C 85 11] C 1422309.C 9879 2.1E-06* 3.0E-04*

CPI 15801.C 8C 10t 1 1264080.0 8640 7.9E-C7 1.2E-04

CE2 16102.C 177 icd 0 2850231.C 1E408 1 1E-06* 1.6E-044

CF 3 17226.C 177 117 0 3049002.0 207C9 9.8E-07* 1.4E-04*

Eh1 15876.C 137 112 0 2175012 0 15344 1 4E-06* 2.0E-04*

FF1 1534E.C 137 1C1 0 2102676.0 14111 1.4E-06* 2.1E-04*

M11 17024.C 145 111 0 2468480.C 16385 1 2E-06* 1.8E-04*

PCI 1812t.C 121 115 0 2193246.0 14399 1.4E-06* 2.1E-04*

hP1 16C6C.C 129 103 0 2071740.C 13287 1.58-06* 2.3'-04*

OC1 16142.C 137 9E O 2211454.C 13426 1 4E-C6* i.2E-04*

Pt2 13776.0 185 92 0 2548260.0 17020 1.2E-06* 1.8E-04*

Pb3 14885.C 185 1Ct C 2753725 0 19610 1 1E-06* 1.5E-04*

P!1 13412.C 145 E2 0 1944740.0 11890 1.5E-06* 2.5E-04*

CCA 15547.C 177 114 0 2751819.C 2C17C 1.1E-06* 1.5E-04* I

C02 1675C.C 177 114 0 2964750.0 2C178 1.0E-06* 1.5E-04*
,

VY1 17311.C 89 105 0 1540079.0 9701 1.9E-06* 3.1E-04*

TOTALS 2 48179845.0 ' I C 6 a l.

* DENGTES UPPER 95 PERCENT (ONFIDENCE BOUND hHEN NO FALLTS RECORDED

** '
s .

|



" *e ,

FAILORE 10 M0bE PREPERL) Ch NCh-SCRAP DEMAhCSJ 1/1/76 ThRU 4/30/78
hESTINGHOUSE
_______.....

STANOBYPLANT CRIT. HRS. POPULATION CFPANES FALLTS POP. HOURS PCP.LEPAFCS HCUF kATE CEMAND RATE
obl 91C6.0 53 32 C 482618.C 1696 6 2E-06* 1.8E-03*
LC1 1e401.0 53 42 C 869253.0 2226 3.4E-06* 1.3E-03*
CC2 77C.0 53 4 C 4C8tc.C 212 7.3E-05* 1.4E-02*
hh1 1803C.C 45 31 0 811350.0 1395 3.7E-06* 2.1E-03*
IP2 10995.0 61 24 0 670695.C 1464 4 5E-06* 2.0E-03*
IP3 11694.C 61 22 1 713334.0 1342 1.4E-06 7.5E-04
JF1 3C79.C 53 e C 163187.C 318 1.8E-05* 9.4E-03*
KE1 16994.C 33 3C 0 560C02.C 99C 5.3E-06* 3 0E-03*
NA1 410.C 53 1 0 21730.0 53 1.4E-04* 5.7E-02*
PRI 16859.C 31 32 0 623783.C 1184 4.8E-06* 2.5E-03*
PS2 17531.C 37 2E O 648647.G 1036 4.6E-06* 2.9E-03*w

U Pil 18C41.0 31 31 C 667517.C 1369 4 5E-06* 2.2E-03*
PT2 17964.C 31 42 C 664608.0 1554 4.5E-06* 1.9E-038
RG1 14t39.C 33 31 0 4e3C87.C 1254 '. 2E-06* 2.4E-03*
RC2 16245.0 41 34 0 666C45.0 1394 4.5E-06* 2.1E-03*
SA1 4360.0 53 14 0 231504.0 742 1.3E-05* 4.0E-03*
SCI 14325.0 45 32 C 644625.0 144C 4.6E-06* ?.1E-03*
SLI 15487.C 53 32 C 820811 0 1696 3 6E-06* 1.8E-03*
SL2 1316C.C 53 2E C 69748C.C 1484 4 3E-06* 2.0E-03*
TF1 12539.C 61 21 C 764879.0 1647 3.9E-06* 1.8E-03*
TL3 15712.C 53 ?! C 832736.0 2G14 3.6E-06* 1.5E-034
TL4 14145.C 53 3! 0 749685.C 1855 4.0E-06* 1.6E-03*
ZIl 15178.C 53 26 0 804434.0 1370 3.7E-06* 2.2E-03*
ZI2 13657.C 53 21 0 723821.0 1431 4.1E-06* 2.1E-03*

..... --.---. .. ........
3TOTALS 1 14357501.C 31174
i

* DENGTES LPPER 95 PERCENT C0hFIDENCE BOUND hhEN NO FALLTS RECORDED

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



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

i

FAILLRE 10 PCbE PECFERLY ET. hCh-SCRAM DEMANCSI 1/1/76 THRU 4/30/78

_______ STATISTICSFIhAL
_________

STANC8Y
HOUR RATE DEMANC RATE

4.7 4.7

CAB.Eh!L. 1.fE-07 6.02-C5

19.5 19.5

CCPE.EhG. 4.7E-07* 2.2E-C4*

I
3.1 31

GEh.ELEC. 4.2E-08 6.3E-C6

5.6 5.6

w
5 4.7 4.7

hES11NGH. 7.CE-06 3.2E-05

19.5 19.5

3.1 3.1

- PWR 85 7.3E-08 3.3E-05
5.6 5.6

2.3 2.3

CV E4 ALL 5.3E-08 1.1E-05
2.9 29

* CEhC1ES LPPER 95 PEFCENT CCNFICENCE ECLMD kHEN M0 FALL 15 RECORDEC

t.

at .
+ ,

_ . -



a .
em a

FAILbkE TO POVE PROPERLY CN NON-SCRAP CEM AN CS (COMP AND FAULTS INCLUDED)J 1/1/76 THRU 4/30/78
BAECOCMCh1LCUA
_. __________.

STAh08YPLAhi Ch!1. HRS. POPOLATION CEPAhCS FALLTS POP.HJUKS PDP.CEMAh0S HOUR RATE DEMAND RATE
AE1 12946.0 69 26 0 893274.0 1794 3.4E-06* 1.7E-038
CR3 743C.0 69 32 20 512670.0 2208 5.9E-05 1 4E-02
DB1 4129.C $7 11 0 235353.0 627 1.3E-05* 4.8E-03*
uEl 1362C.0 69 36 0 939780.0 2484 3.2E-06* 1.2E-03*
dE2 13196.0 69 3s 0 910524.0 2691 3.3E-06* 1.1E-03*
CE3 15777.0 69 4C 0 1088613.0 2760 2.8E-06* 1 1E-03*
R51 12642.C 69 32 0 872293.0 2208 3.4E-06* 1.4E-03*4

Til 14916.C 69 2E O 1029204.0 1932 2.9E-06* 1.6E-03*
TIF 342.0 69 1 0 23598.0 69 1.3E-04* 4.3E-02*_.___ __________ ________

u TOTALS 20 6505314.0 16773
C *

DENOTES OPPER 95 PEFCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

FAILORE TO POVE PROPERLY ON NON-SCRAP DEMANCS(COMMAND FAULTS INCLUDED)J 1/1/76 THRU 4/30/78
COMBUST._______ ION ENGINEERING______________

$TANDBYPLAN 1 CRIT. HRS. POPULATION CEMANCS FALLTS POP. HOURS POP. DEMANDS HUUR RATE DEMAND RATE
CCI 15903.0 85 36 0 1351755.0 3060 2.2E-06* 9.8E-04*
CC2 9162.0 85 2t 1 778770.0 2210 1.3E-06 4 5E-04
FCI 16130.C 49 29 0 790370.0 1421 3.8E-06* 2 1E-03*
MI2 13567.C 81 26 0 1098927.0 2106 2.7E-06* 1.4E-03*
NY1 186G6.C 85 3! O 1581510.0 2975 1.9E-06* 1.0E-03*
SL1 9903.0 81 2C 1 802143 0 1620 1.2E-06 6.2E-04

TOTALS 2 6403475.0 13392
*

DEh0TES LPDER 95 PERCENT CONFIDENCE BOUND kHEM NO FAULTS RECORDED



_________--_____ _ __ _

FAllbpE TO PCbE PROPERLY LN NON-SCRAP DEMANES(CCMMAND FAULTS INCLUDED); 1/1/16 THRU 4/30/78
GENERAL ELECTRIC
________________

PLAN 1 CAIT.Hk$. POPOLA110N CEP.ANC5 FALLTS PGP. HOURS POP.0EMAh05 HCUE RATE DEMAND RATE

8F1 10793.0 125 64 C 1996705.0 11840 1.5E-06* 2.5E-04*

8F2 11809.0 185 71 0 2184665.0 13135 1 4E-06* 2.3E-04*

$F3 11545.0 165 69 0 2135825.0 12765 1 4E-06* 2.3E-04*

BF1 13379.0 32 86 1 428128.0 2752 2.3E-06 3.6E-04

BRI 7544.C 137 5e 0 1033528.0 7672 2.9E-06* 3.9E-04*

BR2 13226.0 137 85 0 1811962.0 11645 1 7E-06* 2.6E-044

CC1 16617.0 137 1CC 0 2276529.0 13700 1.3E-06* 2.2E-04*

DA1 15981.0 89 111 0 1422309.0 9819 2.1E-06* 3.0E-04*

DR1 15801.0 BC ICE 1 1264C80.0 E640 7.9E-07 1 2E-04

CF2 16103.0 177 1C4 0 2850231.0 184C8 1.1E-06* 1.6E-04*

$ OF3 17226.0 177 111 0 3049002 0 20709 9.8E-07* 1.4E-04*

Eh1 15876.0 137 112 0 2175012.0 15344 1.4E-06* 2.0E-04*"

FPI 15342.0 137 1C3 0 2102676.0 14111 1.4E-06* 2.1E-04*

mil 17C24.C 145 113 0 2468480.0 16385 1 2E-06* 1.8E-04*

N01 18126.0 121 119 0 2193240.0 14399 1.4E-06* 2.1E-04*

N P.1 1606C.0 129 103 0 2071740.0 13287 1.4E-06* 2.3E-04*

OC1 16142.0 137 98 0 2231454.0 13426 1.4E-06* 2.2E-04*

PE2 13776.0 185 92 0 2548560 0 17020 1.2E-06* 1.8E-04*

Pk3 14PE5.0 185 106 0 2753725.0 19610 1.1E-06* 1.5E-04*

PIl 13412.0 145 82 0 1944740.0 11890 1.5E-06* 2.5E-04*

LC1 15547.0 177 114 0 2751819.0 20118 1.1E-06* 1.5E-04*

OC2 16750.0 171 114 0 2964750.0 2C178 1.0E-06* 1.5E-048

______01_
1 9E-06* 3.1E-04497_____679.01540kil 17311.0 89 1C9 0

______..___

TOTALS 2 48179845.0 316674

* DEh0TES OPPER 95 PERCENT C0hFIDENCE 80dND kHEh NO FAULTS RECORDED

en .
s ,



a .o .

FAILURt TO NOVE PROPERLY ON NON-SCRAP DEMANES(COMr.AND FAULTS INCLODED); 1/1/76 THRU 4/30/78

hESTIhGHJUSE
_____.______

PLANT CRIT. HRS. POPutATION CENANCS FALLTS PDP.HJLRS POP.DEMAhDS HOUR RATE DEMAND RATE

8%1 9106.0 53 32 0 482618.0 1696 6.2E-06* 1.8E-03*

001 16401.0 53 42 0 869253.0 2226 3.4E-06* 1.3E-03*

DC2 170.C 53 4 0 40810 0 212 7.3E-05* 1.4E-02*

Hb1 18C3C.C 45 31 0 811350 0 1395 3.7E-06* 2.1E-03*

IP2 10995.0 61 24 0 670695.0 1464 4.5E-06* 2.CE-03*

IP3 11694.C 61 22 1 713334.0 1342 1.4E-06 7.5E-04

JF1 3079.0 53 e 0 163187.0 318 1.8E-05* 9.4E-03*

KE1 16994.0 33 3C 0 560802.C 990 5.3E-06* 3.0E-03*

NA1 41C.C 53 1 0 21730.0 53 1.4E-04* 5.7E-02*

Pkl 16859.0 37 32 C 623783.0 1184 4.8E-06* 2.5E-03*

PR2 17531.0 37 26 C 648647.0 1036 4.6E-06* 2.9E-03*g
* PT1 1PO41.0 37 31 0 667517 0 1369 4.5E-06* 2.2E-03*

PT2 17964.0 37 42 0 664668.0 1554 4.5E-06* 1 9E-03*

RG1 14639.0 33 3e 2 483087.0 1254 4.1E-06 1.6E-03

RC2 16245.0 41 34 0 666045.0 1394 4.5E-06* 2.1E-03*

SA1 4368 0 53 14 0 231504.0 742 1.3E-05* 4.0E-03*

5C1 14325.0 45 32 0 644625 0 1440 4.6E-06* 2.1E-03*

Sbl 15487.0 53 32 0 820811.0 1696 3.6E-06* 1.8E-03*

SL2 1316C.C 53 2e 0 697490.0 1484 4.3E-06* 2.0E-03*

TF1 12539.C 61 21 13 764879.0 1647 1.7E-05 7.9E-03

IL3 15712.C 53 3t 0 832736.0 2014 3.6E-06* 1.5E-03*

TL4 14145.C 53 35 0 749685.0 1855 4.0E-06* 1.6E-03*

211 15172.0 53 26 0 804434.0 1378 3 7E-06* 2.2E-03*

_______1_ 4 1E-06* 2 1E-03*143Z12 13651.0 53 21 0 723821.0
..___ __________

TOTALS 16 14357501 0 31174

* OENOTES UPPER 95 P ERCENT C0hF10ENCE 80UhD WHEN NO F AULTS RECORDED

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



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

FAILUki TC PCvE PROPERL) Cn NON-SCRAF CEMAhtS(CCMMAND FAULT 5 INCLUDE 013 1/1/76 THau 4/30/78
__1h AL_ _S T_ AT_ _I S T _I C SF __ __ __ __

STANCAT
HJOE RATE DEMANC RATE

1.4 1.4

PAB.Eh1L. 4.6E-06 1.eE-03
1.4 1.4

3.L 3.1

COMB.ENG. 3 1E-07 1.SE-04

5.6 5.6

..

3.1 3.1

GEh.ELEC. 4.2E-08 6.3E-06

5.6 5.6

d'
O

15 1.5

hE511NGH. 1.1E-06 5 1E-04
1.6 16

1.3 1.3

Py> es 1 8E-06 7.8E-04

1.3 1.3

1.3 1.3 ,

CVEEALL 6.6E-37 1.3E-04
1.3 13

CENCIES LPPEk 95 PEFCENT CCMFICEhCE 8CUND kHEM NU FALLTS RECONDED*

[

,

. .



. _ _ _ .

*
.6 ,

FAILUFE 1C M0bE PRCFERLY CN NCN-SCRAM DEMANCS; 1/1/72 THRU 4/30/78

BA8C0CkEWILC0X

STANL8YPLANT CRIl. PRS. POPULATION CENAhCS FALLTS POP. HOURS POP.0EPAh0S HCUP PATE DEMAND RATE
API 20009.0 69 44 0 1380621 0 3036 2 2E-06* 9.9E-048
C63 7430.0 69 32 1 512670 0 2208 2.0E-06 4.5E-04
CEI 4129.C 57 12 0 235353 0 684 1.3E-05* 4.4E-03*
DEI 30392.0 69 8! 0 2097048.0 5865 1.4E-06* 5.1E-04*
OE2 21755 0 69 65 0 1501095.0 4761 2 0E-06* 6.3E-04*
DE3 22921.0 69 63 0 1531549.C 4347 1.9E-06* 6.9E-04*
R$1 14*43 0 69 43 0 10034C7.0 2829 3.0E-06* 1.1E-03*
TIl 24929.0 69 $C 0 1720101.0 3450 1.7E-06* 8.7E-04*
T!2 342.C 69 1 0 23598.0 69 1 3E-04* 4.3E-02*

TOTALS 1 10055502.0 27249
* DENCTES LPPER 95 PEECENT (ONFIDENCE BOUND hHEN MO FAULTS RECOR0ED

FAILURE TO MOVE PRCPERLY CN NON-SCRAM DEMANDS; 1/1/72 THRU 4/30/78

COMBUSTION ENGINEERIhG

STANC8YPLANT CRIT.bRS. POPULATION CEMAhCS FALLTS POP. HOURS POP.0EPAh0S HCUR RATE DEMAND RATE
CC1 20739.0 85 49 0 1762815.0 4165 1.7E-06* 7.2E-04*
CC2 0162.0 85 2t C 778770 0 221C 3.8E-06* 1.4E-03* |

FCI 32323.C 49 63 0 1574C27 0 3087 1.9E-06* 9.7E-04*
NI2 14906.C 81 21 0 1207386.0 2187 2.5E-06* 1 4E-03*
MY1 40402.C 85 EE O 3434680.0 7480 8.7E-07* 4.0E-04*

SL1 9903.0 83 2C 0 802143.0 1620 3.7E-06* 1.8E-03*

10TALS 0 9559821.0 2C749
* DENOTES UPPER 95 PEECENT CONFIDENCE 80UND kHEN NO FALLTS RECORDE0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
___ __ ._. . _ _ . . . _ _ .

FAILURE ~C PCbE PECPERLY Ch hCh-SCRAM DEMAk05; 1/1/72 THRU 4/30/78
'

GENERAL ELECTRIC

STANCBY
FLAh1 CRIT.FRS. FCPULA1IGN CEPAkC5 FALLT5 POP. HOURS PDP.CEPAhC5 HCUE NATE DEMAhD RATE

nF1 15553.0 105 1C1 1 2877305.0 19795 3.5E-07 5.1E-05

EF2 12326.0 181 7: C 2;80310 0 13875 1.3E-06* 2 2E-04*

8F3 11545.C 185 69 0 2135825.C 12765 1 4E-06* 2.3E-04*

BPI 38622.0 32 241 1 1235904 0 79C4 8 1E-07 1 3E-04

BR1 7544.0 137 5t C 1033528.C 7672 2.9E-Ot* 3.9E-04*

Sk2 1457e.C 137 1Ce 0 1996912 0 14522 1.5E-06* 2 1E-04*

LC1 27641.C 137 \ts 0 3786817.0 23153 7.9E-07* 1 3E-04*

CA1 22487.C 89 16C 0 2001343.0 1424C 1.5E-06* 2.1E-04*

CE1 3560C.0 8C 252 1 2848C0C.C 2C16C 3.5E-07 5.0E-05

082 3939C.0 177 282 0 6972030.0 49914 4.3E-07* 6.0E-05*

k| CF3 41C57.C 111 2E4 C 7267C89.C SC268 4 12-07* 6.0E-05*

EN1 23634.0 131 let C 3237858.0 23016 9.3E-07* 1 3E-04*
[

| FPI 1 Ele 9.C 137 12e C 2491893.0 17262 1.2E-06* 1 7E-04*

| Mll 3956C.C 145 299 0 5736200.0 43355 5 2E-07* 6 9E-05*

MC1 4419C.0 121 297 0 5346990.0 35937 5.6E-07* 8.3E-958

| NP1 41C84.0 129 274 0 5299836.0 35346 5.7E-07* 8.5E-05*

OC1 4217C.C 137 27C 0 5777290.C 36990 5.2E-07* 8.1E-05*

PE2 24563.C 185 169 0 4544155 0 31265 6.6E-07* 9.6E-05*

i PB3 22737.C 185 ISE C 42C6345.0 29230 7 1E-07* 1.CE-04*

PIl 31756.C 145 2C5 0 46C462C.0 29725 6.5E-07* 1 0E-04*

| GC1 3744t.C 177 227 0 6627942.0 5C799 4.5E-07* 5.9E-05*

QC2 39700.0 177 262 0 7041060.0 49914 4.3E-07* 6.CE-05*

.....14.C. 23852 8.5E-07* 1.3E-044VY1 39826.0 E9 266 0 35445
.. ........... .

TOTALS 3 92893766.0 64C959

* DENOTES LPPER 95 PEFCENT C0hFIDENCE OCUND hMEN NO FALLT5 RECCRDED

I

-, .
s e

_ _



, _ _ _ _ -

o
,. ,

FAILUPE TO M0bE PREFERLY CN NCN-SCRAM DEMANDS; 1/1/12 THRb 4/30/78

___STIhGHOUSE
hE

_________

STAN08YPLANT CRIT.FRS. POPULATION CEMAhLS FALLTS POP. HOURS POP.CEPAh0S HCLR RATE DEMAND RATE
E%1 9106.C 53 32 0 482618.C 1696 6.2E-06* 1.8E-03*
CCI 22195.C 53 St 0 12C8135 0 3074 2.5E-06* 9.7E-04*
CC2 17C.C 53 1 0 4C810.0 212 7.3E-05* 1.4E-02*
Nkl 45574.C 45 81 C 205C83C.C 3915 1.5E-06* 7.7E-04*
IP2 21387.0 61 5E O 1304607.C 3538 2.3E-C6* 8.5E-04*
IF3 11694.C 61 22 1 713334.C 1342 1.4E-06 7.5E-04
JF1 3079.0 53 e 0 163187.0 318 1.8E-C5* 9.4E-03*
kEl 28127.C 33 65 0 947991.0 2145 3.2E-06* 1.4E-03*
t. A l 41C.C 53 3 C 21730.0 53 1.4E-C4* 5.7E-02*
PRI 28913.C 31 63 0 1069181.C 2257 2.8E-06* 1.3E-03*
FR2 25C2C.0 31 42 C 925740.0 1554 3.2E-06* 1.9E-03*

Ci Pil 4473E.C 37 9e 0 1655306.C 3552 1 8E-C6* 8.4E-04*
PT2 45215.C 37 99 0 1672955.C 3663 1.8E-06* 8.2E-04*
RG1 4C932.0 33 91 0 1350):,6.0 3201 2.2E-C6* 9.4E-04*
RC2 43928.C 43 1CC 0 18C1C48.0 4346 1 7E-06* 6.9E-04*
SA1 4368.C 53 l' 4 C 231504.0 742 1.3E-05* 4.0E-03*
SCI 41171.C 45 82 0 1879965.0 3690 1 6E-06* 8 1E-04*
SUI 31584.0 53 74 0 1695152.0 3922 1.8E-06* 7.6E-04*
SL2 2E79C.C 53 63 0 1525870.0 3233 2.CE-C6* 9.3E-04*
TRI 12539.C el 21 0 764879.C 1647 3.9E-06* 1.8E-03*
TL3 36992.C 53 103 0 1960576.0 5459 1.5E-06* 5.5E-04*
704 29191.C 53 e5 0 1578923.0 45C5 1 9E-06* 6.6E-04*
Z11 26612.C 53 51 0 1410436.0 3021 2 1E-06* 9.9E-04*
ZI2 21735.C 53 53 0 1151955.0 28C9 2.6E-06* 1 1E-03*

TOTALS 1 276C8088.0 63894

* DENGTES LPPEk 95 PIRCENT CONFIDENCE SOUND kHEh NO FAULTS RECORDED

_ _ _ _ . - - - _ _ _ _ _ _ _ _ _ . - - _ - _ - - _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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FAILURE TC MCbE PkCPERLY LN NCN-SCRAM DEMANC5; 1/1/72 THRb 4/30/78
'

,
'

_____ __$ 1 A T _I _S _T I C _SFINAL
___ __

STANC8Y
HOUS PATE DEMAh[ RATE

4.7 4.7

BAE.Eh1L. 9.9E-08 3.1E-05
19.5 19.5

CGPE.ENG. 3.1E-07* 1.4E-04*

2.6 2.6

GEN.ELEC. 3.2E-08 4.1E-06

3.7 3.1

U
c- 47 4.7

hES11NGH. 3.6E-08 1.tE-05

19 5 19.5

3.1 31

PhR 'S 4.2E-08 1.8E-05
5.6 5.t

.

I

2.1 2.1
.

CVESALL 3.6E-08 6.tE-06

2.5 2.5

|

* CEhCTES LPPER 45 PESCENT CCNFIDEhCE 80LND hMEN NO FALL 15 RECCRCEC

~ '
, .

____ _ _ _ _ _ _ _ _ .
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FAILORE TO POVE PMJPERLY Ch NON-SCRAP DEMANCS(CONNAND FAULTS INCLUDED); 1/1/72 THRb 4/30/78

BAbC0CiEWILCOX
______._______

STANDBY
PLANT CPIT. HRS. POPULATION CEMANCS FALLTS POP. HOURS POP.CEMAh0S HOUR SATE DEMAND RATE

API 20C09.0 69 44 0 1380621.0 3036 2 2E-06* 9.9E-04*

CE3 7430.0 69 32 20 512670.0 22C8 5.9E-05 1.4E-02

DEI 4129.0 57 12 0 235353.0 684 1.3E-05* 4.4E-03*

OE1 30392.0 69 ef 0 2097048.0 5865 1.4E-06* 5.1E-04*

OE2 21755.C 69 69 0 1501095.0 4761 2.0E-06* 6.3E-04*

OE3 22921.C 69 63 0 1581549.0 4347 1.9E-06* 6.9E-04*

RSI 14543.0 69 41 0 1003467.0 2829 3.0E-06* 1.1E-03*

ill 24929.0 69 SC 0 1720101.0 3450 1.7E-06* 8.7E-04*

T12 342.0 69 2 0 23598.0 69 1.3E-04* 4.3E 02*
_____ __________ ________

TOTALS 30 10055502.0 27249
* DENOTES OPPER 95 PERCENT CONFIDENCE 80JND kHEN NO FAULTS RECORDED

FAILbEt TO MOVE PROPERLY CN NON-SCRAP DEMANCS(COMMAND FAULTS INCLUDED); 1/1/72 THRU 4/30/78

CONBUSTION EhGINEERING

STAND 8Y
PLAN 1 CPIT.HPS. POPULATION CEPANCS FALLTS POP. HOURS POP.0EMAhDS HOUR AATE DEMAND RATE

CC1 20739.0 85 49 0 1762815.0 4165 1 7E-06* 7 2E-04*

CC2 9162.0 e5 26 1 778770.0 2210 1.3E-06 4.5E-04

FCI 37123.0 49 63 C 1574027.0 3087 1.9E-06* 9. 7E-04 *
MI2 14906.C el 21 0 1207386.0 2187 2.5E-06* 1.4E-03*

MY1 40408.0 85 88 0 3434680.0 7420 8.7E-07* 4.0E-04*

3L1 9903.0 el 2C 1 802143.0 1620 1 2E-06 6.2E-04
_____ __________ ________

10TALS 2 9559821 0 2C749
* DENOTEa LPPFR 95 PEPCENT C0hFIDENCE BCOND kHEN NO FAULTS RECORDEC

___ _ _ - _ _ _ _ - - _ -
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F A A LL'R E T O POVE PRCPEALT CN NON-50 RAP OEMANCS(CCMMAND FAULTS INCLUDED)J 1/1/72 THRU 4/30/78
GENERAL ELECTRIC
_____________ ..

PLAN 1 CEIT.HR$. PDFULA110N CEPANL5 FALLTS P0P. HOURS POP.0EMANDS HCUR AATE DEMAND RATE

BF1 15553.0 165 107 1 2377305.0 19795 3.5E-07 5.1E-05

BF2 12326.C 165 75 0 2280310.0 13875 1.3E-06* 2.2E-04*

Bf3 11545.0 185 69 0 2135825.C 12765 1.4E-06* 2.3E-04*

BPI 38622 0 32 247 1 1235904.0 7904 8.1E-07 1.3E-04

BR1 7544.C 131 56 C 1033528.0 1672 2.9E-06* 3.9E-04*

BR2 14576.C 137 1C6 0 1996912.0 14522 1.5E-06* 2.1E-04*

CCI 27641.C 137 169 0 3786817.0 23153 7 9E-07* 1 3!'-04*

DAL 22487.0 89 16C 0 2001343.0 14240 1.5E-06* 2.1E-04*

C61 3560C.0 to 252 1 2848000.0 20160 3.5E-07 5 0E-05

De 2 3939C.0 177 282 0 6972C30.0 49914 4.3E-07* 6.0E-05*

Ok3 41057.0 177 284 0 7267089.0 50268 4.1E-07* 6.0E-05*g
Eh1 23634.C 137 16E O 3237858.0 23016 9 3E-07* 1.3E-04**

FF1 18189.C 137 126 0 2491893.0 17262 1.2E-06* 1.7E-04*

Mll 3956C.C 145 295 0 5736200.0 43355 5.2E-07* 6.9E-05*

ML1 44190.0 121 297 0 5346990.0 35937 5.6E-07* 8.3E-05*

hP1 41084.0 129 274 0 5299836.C 35346 5.7E-07* 8.5E-058

001 42170.0 137 27C 0 5777290.0 36990 5.2E-07* 8.1E-05*

Pb2 24563.0 185 169 0 4544155.0 31265 6.6E-07* 9.6E-05*

P83 22737.C 185 15E O 42C6345.0 29230 7.1E-07* 1 0E-04*

PIl 31756.C 145 205 0 4604620 0 29725 6.5E-07* 1 0E-04*

0C1 37446.0 177 287 0 6627942.0 50799 4.5E-07* 5 9E-05*

0C2 39760.0 177 222 0 7041060.0 49914 4.3E-07* 6.0E-05*

____.._2 8.5E-078 1.3E-04*238535445_ _ _ _ _ _1_4 . 0VY1 39826.0 89 261 0
__._...__

TOTALS 3 92893766.0 640959

* DENGTES LPPER 95 PERCENT CONFIDENCE SOUND WHEh NO FAULTS RECORDED

my .
, ,

i
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FAILUPE TU P0bE PROPERLY CN NON-dCkAP DEMANCS(CCMPANO FAULTS INCLUDED)) 1/1/72 THRU 4/30/78
WESTINGHOUSE
..._____.___

PLANT CRIT. HRS. POPULATIU4 CEMAh0S FALLTS POP. HOURS POP.0EMAh0S HOUR RATE DEMAND RATE

Bb1 9106.0 53 32 0 482618.0 1696 c.2E-06* 1.8E-03*

001 2279*.0 b3 56 0 1208135.0 3074 2.5E-06* 9.7E-04*

DC2 770.0 $3 4 0 40810 0 212 7.3E-05* 1 4E-02*
HN1 45574.C 45 81 0 2050830.0 3915 1.5E-06* 7.7E-04*

IP2 21307.C 61 5E O 1304607.0 3538 2.3E-06* 8.5E-04*

iP3 11694.0 61 22 1 713334.0 1342 1.4E-06 7 5E-04

JF1 3079.0 53 6 0 163187.0 318 1.8E-05* 9.4E-03*

ME1 28727.0 33 65 0 947991.0 2145 3.2E-06* 1.4E-03*

N#1 41C.0 53 1 0 21730.0 53 1.4E-04* 5.7E-02*

PP1 28913.0 37 61 0 1069781 0 2257 2.8E-06* 1.3E-03*

PR2 25C2C.0 37 42 0 925740.0 1554 3.2E-06* 1.9E-038

" P11 4473E.0 37 96 0 1655306.0 3552 1.8E-06* 8.4E-04*

PT2 4'215.0 37 99 0 1672955.0 3663 1 8E-06* 8 2E-04*

RG1 40932.0 33 97 3 1350756.0 3201 2.2E-06 9.4E-04

RL2 43928.0 41 lot 0 1801048.0 4346 1.7E-06* 6.9E-04*

SA1 4366.0 53 14 0 231504.0 742 1.3E-05* 4.0E-03*

SC1 41777.0 45 82 0 1879965 0 3690 1.6E-06* 8.1E-04*
SL1 31984.0 53 74 0 1695152.0 3922 1.8E-068 7.66-04*

SL2 2e79C.0 $3 61 0 1525870.0 3233 2.0E-06* 9.3E-04*

TP1 12539.0 61 27 13 764879.0 1647 1.7E-05 7.9E-03

TL3 36992.0 53 103 0 1960576.0 5459 1.5E-06* 5.5E-04*

TLA 29791.0 53 e5 0 1578923.0 45C5 1.9E-06* 6.6E-04*

231 26612.0 53 57 0 1410436.0 3021 2.1E-06* 9.9E-04*

..._1_9 5 5 . 0
2809 2.6E-06* 1.1E-03*115212 21735.0 53 53 0

_. . _____..._..

TOTALS 17 27608088.0 63894
* DENOTES UPPER 95 PERCENT CONFICEhCE 80UND kHEN NO FAULTS RECORDED

_ _ _ - _ - _ _ - _ _ _ _
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FAIL 0kE TO POVE PROPEkLY CN NON-SCRAP CEMAhlstCOMMAND FAULTS INCLUDED 13 1/1/72 THRU 4/30/78

_______S T _A T I S T.I C_SFIhAL
_ ____ _

STANC87
HOUR RATE DEMANC RATE

|
1.4 1.4

EAB.EWIL. 3.0E-06 1.1E-03
1.4 14

31 3.1

COPE.ENG. 2 1E-07 9.6E-05

5.6 5.6

'
>

2.6 2.6

CEN.ELEC. 3.2E-38 4.7E-06

3.7 3.7

N.

1.5 1.5

WE511MGH. 6.2E-07 2.7E-04

1.6 16
i

1.3 1.3-

PWpe5 1.0E-06 4.4E-04

13 1.3

1.3 13
|
;

LVE6ALL 3.7E-07 6.9E-05

1.3 1.3

|
CEhCTES LPPER 95 PEFCENT CCNFIDEhCE BOUND WHEN na FALLTS RECORDED*
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APPENDIX AC

FAULTS INV6LVING ROD MOTION WHEN NO MOTION IS DESIRED
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C CC2 C2C561 021578 P CD GC0 R L kCO 13 CRCPPEC OLRIPC nChTMLY EXER. TEST 5 UNKh0uh
C FCI CCC243 060e73 P CD 10e 5C PCOS mITFCdAhk WHICE REDUCED 5/D MARGIN TO < 2 4 PROCEDUR5 845EO ON ht0NG R0D WORTH CURVES
C FCI CCC4Co OP1773 P CC (19 L CEA 35 CACPPIC 10 Il$ LChER HARC STCP CLUTCH COIL FAILEC
C P!2 CatC3C 092276 n CO G21 50 CLPING CEA PARALLEL.0PS.sCEA 49 OAJPPED INTO CC6E BLCmN FUSE IN PARALLELING CIRCUIT
C $L1 6155LP 071C74 M CC C21 iC CEA 50 CRCPPEC alTH RX. CRIT. AT 0.01E Ph4. FAILURE OF 15 VCLT P0hER SUPPLY
C SL1 G172CC CiC477 P CD GCC EL CEA e6C CROFFE0 kHIEF AT P0wER THE CALSE 13 UNKN0hN
C $L1 ClfCoo OL2777 P CC G21 TC CEA 39 CRO/PEC mITH PLAhT OPERATING AT P0mEd FAULTY INSERTICN TIMER
C $L1 C1457ea IC2877 P CC GCC # L CEA 456 CRUPPEC FOR NO APPARENT DEA 50N CALSE UNKNOWNeP035.PR08.PhR.5UP.6 TIME.MCD
C 3L1 C195760 IC2e77 P CD (C0 R0 CEA 856 CROPfED FGR NO APPARENT REA30h CAUSE UNKhCumePOS$.PR08.Phe.$UP.6 TIME.M00
G BR1 Cat 935 010977 P CD ICI 5C CPERATOR POLLEC ROD 3 70 hCTCH 48 INSTEAD OF 24 PERSONNEL EAEORtMINIMIIER FAILED TC BLCCm
C ER2 C13t29 092575 M CD His T PLC 26-C7 CRIFT FROP FULL IN3ERT TO FULL w!THCRAW FOREIGN MATTER IN CBD CJLLET PISTON AREA
G tR2 C2Ce3es 033178 m CC ble CC PCC 22-19 UhCCLPLED FRCM CRIVE MECHANISM 200 CRIkE MECH. INNER FILTER CAME LCC$E
G EA2 C2C83ee 033178 P C3 Hle CC RCL 26-39 UhCCUPLED FROM CR1WE MECHANISM B00 CRIVE MECH. INhER FILTER CAME LC05E(,

[j G Col Cl45f3 C92977 M CD PC2 CC UhC00PLING RCD AhD SPUC FINGER $ BENT IMPROPER ASSEM8LT BY MAINTA! HANCE PER3CN
G CA1 CIC42e 070274 M CD ICC TC 6L0 le-27 mI160REh 6ITHCUT mITHORAwL SIGNAL APPLIC EXACT CAUSE NOT STATEC
E Lal 01C517 071674 P CD ICO 70 RCD 06-23 h!1bOREh 61THCuf mITHCRAwL SIGNAL APPLID CAUSE UNKNOWNe BElhG INVESTIGATED
G CA1 G1Ce91 090674 M Cu 121 YD PCD MOVED h!TFCUT OPERATOR ACTICN IN 2 INSTANCES PRO 8. CAUSEeMOISE SPIKE $ IN RMC5 09 TIMER
G CD1 C10430A 070474 M CD HC0 8L POC 04 MCVEMENT CCULD N0T BE CETER. Oh NUC.INSTRU. UNDETERMINED
C CR1 CIC4305 070474 P CD HC0 8U 600 A5 eCVEhEhi COULD NOT BE CETER. Oh NUC. INST $L. UNDETERMINED
G C61 01C4300 070474 P CC HC0 8U RCD 010 PCVEPEhT COLLD NOT BE DETER.ON NUC.INSTRU. UNDETERMINED
C CE1 01C429 071474 P CD HCC 8U ROC A7 PC%EP E>T CCULC hCT BE CETER. CN NUC.INSTRU. UNDETERMINED
G CR2 CC02e4 C21973 P CD J2 8C CBD t-11 LhCCLPLED kHEA h!THDRAhN DURING STARTUP IMPRP. INSTAL. OF FILTER DAMAGE RETAIN.3PR
G CE2 CCC28; 021973 P CC H02 80 CED k-8 LhCCLPLED hFEN h!THORAWN OURING STARTLP IMPRP. INSTAL. OF FILTER DAMAEE RETAIN.$PR
G CR2 C002f6 021973 M CD HC2 8C C&C d-6 bhCCLPLED h>EN h11HORAWN DURING STARTUP IMPPP. INSTAL. OF FILTER DAMAGE RETAIN.3PR
G CR2 COC864 031474 M CD HCC RL CSD 8-11 LhCCLPLEC CLRING SCRAM TEST TO SE DETERMINEC
G CR2 C103I4 041574 M CC PCC RL CBD L-9 LNCCLPLED htILE BEING WITHDRAhN F AILORE MECHANISM hui kN0hN
G CR2 01C751 1C2374 P CD HC0 R L CR0 P-12 thCCLPLED bHILE BEING h1THORAbh FAILURE MECHANISM NOT KMCbM
C CR2 CICSC4 110274 P CC HCC R L CRC M-1C LhCCLPLEC bHEN h!THDRAhN DURING STARTUP FAILbEE MECHANISM h0T KM0hN
G CE2 C12217 C12575 P CC IC6 5C 2 ADJ CCNTRCL A005 b!TPCRAwN CURING REFUEL 1hG DEFECTIVE TEMPCRART PROCECLEI

|



_ _ _ _ _ _ . _. _ _

FacLT5 IntCLvinG ROD MCTICh mHEN NC POTICN 15 CESIRED

P CF
L C TL a

h FA L FA LF $f
b, T CChi.hC. LA E 5F CC E E 5e IAILORE MOCE FAILURE MECH &NIS.M=.

G CR2 614529 W41376 P CC IC3 TC RCD 5 EXCERC15EC/RX lE!SEL GPEh#PER$0hhEL IN AREA PER5CNNEL FAILED TO E4ACLATE AREA

G CR2 C17177A 121276 M CD HIP BL CRD F-5 UhCCLPLEC FCLLabihG Set CORE SCRAM TEST 1hG LOO 5ENED 1hMER FILTER CAUSED uhC00PLING

G CR2 C171776 121276 P CC HIP BL C#C F-5 LhCCLPLEO FCLL0hthG SCRAN E WITHORAhL LOOSEMEL 1hMER FILTER CAUSED UNCCUPL1hG

G CR2 C165C7A 122E70 P CO H18 BL CBC J-11 thCCLPLED CLP1hG RJuTIhE Stu AT P05 48 LOC 5EMED thMER FILTER cab 5ED UNCCUPL1h6

G CR2 CleGC79 122e76 * CC H1e BU CRD J-11 thCCLPLED AFTER INSERT.Cu1ThCRAu.TL P0548 LOC 5EMED INNER FILTER CAUSED UNCCUPL1hG

G C82 C17515 040277 P CC HIP BL CRC L-5 LNCCLPLED htEN b1THDRAWN QuRIhG STARTUP LOC 5EhED thMER FILTER CAUSED UNCOUPLING

G CF2 011516 04C277 P CD H1t 9U CBD H-8 LhCOLPLED etEN b!TH0d AWh DUR1hG STARTLP LOC 5EMED IMMEP FILTER CALSED uhCCUPL1h6

G CE2 GLElf2 Oc0577 M CD Hle 8L CEC L-5 LhCCLPLED h&EN h1THORAwh DURING STARTUP LOOSENED Ih1ER FILTER CAUSED UNCCUPLIhG

G C62 Cle933A 0P0277 > CC HIP tU CAD F-5 LhCCLFLEC mtim h!THORAWN AFTER 3 CRAM TEST LOOSENED Ih4ER FILTER CAUSE0 UhC00PLING

G CR2 C16933A 06C277 P CD H1e BU CRD H-7 uhCCLPLED wtEN WITHORAtM AFTER SCRAM TEST LOOSENED INNER FILTER CAUSED bhC00PLING

G CE2 C19652 110271 P CC H1e 6L CPC H-5 L>CCLPLEC DLR!hG FUNCTICNAL TEST LLOSENED Ih4ER FILTER CALSED uhC0uPL1hG

G PIA CCC2C5 012473 P CD HCG u CChT. RCC 18-35 MENT TO 0%ERTRAVEL POSIT 10h PROS. POSSIBLY DLE TO C0bPLING SPuc

G Pf1 Cit 343 11127e M CD IC3 5C APPROPER 800 PCbEMESTS CAL 5E0 INADVERTAhi CRITICAL PERSONNEL SELECTED kRONG R005 DUR1hG TEST

jj E PCI C173t3 022377 P CC IC6 5C IMPROPER SOC PCWEME>T RE5LLTEC IN HIGH SUR SchAP CEFECT1WE PdDCEDURES ON START-LP RCD SEC.ga

G Pil CCCClea 030973 M CC 12C 5C 600 34-15 NCbEG FROP 61h. WITHOR&uN TO FULL-IM PCVE. Cut TO Hl. PRES. IN CCOL. wfA. LINE

C P!1 C17713 J50277 N CL FC0 L RCO 46-39 WA3 m1THORAmN BEYJND THE FULL 00T POSIT. CauSE bHDER INVEST. NEW LER 10 BE SUBMIT.

G CC1 CCC35G 0%2173 M C0 101 50 APPRJPER ROC POVEMEhT/ HEAT GEhERATION RATE EXCEED PERSONNEL ERROR /hRONG ROD 3 ELECTED

G CC1 C12643 65C375 P CD Ice 5C IPPkOPER ROC h!THORAhL CLRING REFUELING IhADEQUATE PROCEDURES

G CL1 C153ec C7C976 P CC 1C1 5C IMPR3PER ROC PEVEME>Tt2 PLLLED SIMULTANEQUSLY PER50NhEL ERROR i

1PPRJPER ROC POVEMEDT CAUSED IMADVERTAN CRITICALTV PER50NNEL ERROB5/INTERLOCES JuMPEREDtTESTG n11 CGC417 110773 P r0 103 50
h IF2 018011 0*2t77 * CD GC0 0 RCD F-2 Bahn C CRCPFE0 CLAING STARTuP CAUSE UNKN0dh

h Pil 01C649 052974 P CC IC1 50 AMPROPER 500 POWEREDT/PART-LENGTH ROCS 1h5ERTED TO --821 /IPERSONhEL ERROR

h RCI 012511a 030575 P CC G21 1C t EANK GR2 BCC G5 08CPPEC hTR IN CAS GENC C0hi Put FOR STATh GRIP.

b RC1 C12311s C30575 P CC G21 iD e SAmA GR2 RCC G-9 ERCPPEC mTR IN C AS. GRhD CONT.PmR.FOR STaih =41P.

b RC1 014556* C41676 P CC G21 1 0 02 P BANE GRCuP 2 RODS G-5 AhD G-9 OROPPED
FAILURE OF 4 P.C. CARDS POS$1BLE Cause

b RG1 015058* 070476 P C0 G21 i C 02 8 8 ann GRCUP 2 BC05 G-5 AhD G-9 DROPPED
ST ATI0hARY COIL CIRCu!TRY FAILURE

b PG1 01'32P* OE0476 P CD C21 T 0 C2 C BANK CRobP 2 R005 G-3 AhD G-11 PARTIALLY CROPPED STATIONARY CGIL CIRCUITRY FAILURE
k AGI 01ee44 12177e p CD G21 TC RCD F-12 CRCPPED DURING OPER. AT RECUCED LOAD FAILbAE OF STATICNARY HOLD CCIL CIRCu1TRY

b BC2 CC2012* 062C72 P CD G21 5 C C3 3 R005 (BANE C-GR0ur 23 CRCPPED INTO THE CORE
MULTIPLERING THYRISTOR FAILURE PWR CA8200

h 802 CIC293 052674 P CC IC2 3C RCC A55EP8LT 1hACVEET AhTLY REM 0 BED OLR1hG REFUEL PERSOMMEL ERROR

RCCS MCT INSERTEDES#D),hMEN PART-LENGTH ROG IN0PER PROCEDURES HAD 5 PARAGRAPHS CELETEDb RC2 C111148 121174 M CD IC6 50
t SLI Cle815 0e1877 > CC G21 5C ROC J-13t3HLTCChN BANE AILROPPEC DupthG h0RM. OPER LO55 0F Pht 10 51AT10h. GRIP COIL OF CROM

b TL4 C002E3 Ce1573 P CD 103 5C BCO TEST C0htLCTEC tHICH TECH $PEC3 C0hi ALLOh PERSONhEL ERROR

.
, &



. .,o *

FAILURES INVOLVING RCD PCTIQb kHEh.>0 MCTION 15 DESIREDJ 1/1/76 THRL 4/30/78
BABCOCKEhILC0X
______________

STAhDBYPLANT CPIT. HRS. PDFULATIch FAULTS PCP.FLORS HOUR RATE
AR1 12946.C (9 0 893274.0 3.4E-C6*
CR3 7430.C (9 1 512670.0 e.0E-06
CB1 4129.C 57 0 235353.0 1.3E-05*
DE1 13620.C -(9 0 939780.0 3.2E-06*
OE2- 13196.C (9 2 91CS24.C 2 2E-06

$ OE3 15777.C (9 1 1C88613.0 9.2E-07
RS1 12642.C (9 0 872298.0 3.4E-C64
TIl 14916.C (9 0 1C292C4.0 2.9E-06*
TI2 342.C (9 0 23598.0 1.3E-04*

_____ __________

TCTALS 4 6505314.0
* DENOTES UPPER 95 PERCENT C0hFIDENCE BOUND kHEN NO FALLTS RECORDED

__



. _ _ _ _ _ - _ _ _ _ -____ _ - _ _ _ - .

FAILURES INVOLVING RCD PCTICS kHEh 60 MCTION IS DESIRED; 1/1/76 THRU 4/30/78

!(DMBUSTION ENGINEERING
STANDBY

PLANT CC:f. HRS. POPULATION FAULTS POP. HOURS HOUR RATE

CC1 15903.C ES 3 1351755.0 2.2E-06|

CC2 9162.C E5 2 778770.0 2.6E-06

FC1 16130.C '89 0 19C370.0 3 8E-064

MI2 13567.0 -El 0 1C98927.0 2.7E-064

$ PY1 18606.C *E5 0 1581510.0 1 9E-06*

SL1 9903.C 'E l 3 802143.0 3.7E-06
_____ __________

TOTALS 8 6403475 0
,

* DENGTES LPPER 95 PERCENT CONFIDENCE BCUND kHEN NO FAULTS RECORDED!

|

|

' *

. ,

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



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

FAIL 0RES IhbOLWihG RCD PCTICF kHEN FC PCTION IS DESIPE0; 1/1/16 THRL 4/30/78

GENERAL ELECTRIC

STAND 8Y
PLANT CRIT.HR$. POPULATIch FAULTS PCP.HCURS FOUR RATE

8F1 1C793.C IES 0 19967C5.0 1.5E-C6*

4F2 118C9.C 1ES 0 2184665.0 1.4E-C6*

8F3 11545.C IE5 0 2135825 0 1.4E-06*

8PI 13379.C 32 0 428128 0 7.0E-Oe*
BR1 7544.C 127 0 1C33528.0 2 9E-068
BR2 13226.C 127 2 1811962.0 1.1E-C6
C01 16617.C 127 1 2276529.0 4.4E-C7
CA1 15931.C *E9 0 14223C9.0 2.1E-06*

OR1 15801.C EC 0 1264C80.0 2.4E-06*

CR2 1 clos.C 117 10 285C231 0 3.5E-06

$ DR3 17226.C 117 0 3C49CC2.C 9.8E-C7*

EN1 15876.C 127 0 2175C12.C 1 4E-C68
FP1 15346.C 137 0 2102676.0 1.4E-06*

mil 17024.C 145 0 2468460.0 1.2E-06*

M01 18126.C 121 0 2193246.0 1 4E-068
hM1 16C6C.C 129 0 2C71740.0 1.4E-06*

CC1 16142.C 1-17 0 2211454 0 1 4E-06*

PE2 13776.C IE5 0 254856C.0 1.2E-06*

P83 14685.0 1E5 0 2753725.0 1 1E-06*

P!1 13412.0 l'45 1 1944740.0 5.1E-07

GC1 15547.C 117 0 2751819.0 1.1E-06*

QC2 16750.C 117 0 2964750.0 1.0E-06*

VY1 17311.C E9 0 154C679.0 1.9E-06*

~~ 5' 481795553'TOTALS 1

* DENOTES OPPER 95 PEFCENT (Ohf!CENCE 8CUND kHEN NO FALLTS RECORDE0

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



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

FAILUEES IhbCLi1NG RCC PCTIC> hhEh 60 PCTIch IS DES 1pEC; 1/1/76 THRu 4/30/78
WESTIkGPOUSE
____________

PLANT CPIT. HRS. PCPLLATICh FAULTS PCP.HCLRS HOUR RATE

BV1 9106.C 83 0 482618.0 6.2E-C68

CC1 164C1.C 13 0 E692!3.0 3.4E-06*

DC2 77C.C 13 0 4C810.0 7.3E-05*

HN1 18C30.C '85 0 811350.C 3.7E-06*

IP2 1C995.0 (1 1 67C655.0 1 5E-06

IP3 11694.C fl 0 713334.C 4.2E-06*

JF1 3079.C 13 0 163187.0 1.8E-05*

KE1 16994.C 33 0 56C802.C 5.3E-06*

hAl 410.C 53 0 21730.0 1 4E-04*

PRI 16859.C 17 0 623783 0 4.8E-06*

PR2 17531.C 17 0 648647.0 4.6E-06*

PT1 18C41.C 17 0 667517.C 4.5E-06*
$

P12 17964.C 27 0 664668.0 4.5E-06*

RG1 14639.C -33 0 483087.0 6.2E-06*

F02 16245.C 'd ! O 666045.0 4.5E-C6*

SA1 4368.C 13 0 2315C4.0 1.3E-05*

Sul 14325.C '45 0 644625.0 4.6E-C6*

S01 15487.0 53 0 820811.0 3.6E-C64

SL2 13160.C .!3 0 6974EC.0 4.3E-06*

Tal 12539.C (1 0 764879.0 3.9E-06*

1L3 15712.C !3 0 832736 0 3.6E-06*

TL4 14145.C .!3 0 149685.C 4.0E-06*

ZIl 1517e.C '3 0 804434.0 3.7E-064

ZI2 13657.C .!3 0 723821.0 4.1E-06*

TOTALS 1 143575C1.C

DEhCTES LPPER 95 PERCENT CONFIDEhCE BOUND kHEN NO FALLTS RECORDE0*

s '
.



.- - - . . _ _. _ .- . - . ._. . . . _
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FAILURES INbOLVING RCD PCTIch kHEN 90 MCTICM IS DE. TIRED; 1/1/76 THRU 4/30/78

_________..___ICS__FINAL STATIST
STANCST

.HCUP RATE

2.3

EAB.th1L. 6.1E-07

2.9 .

1.8

COMB.EhG. 1.2E-06
2.0

,

1.6

EEN.ELEC. 2.9E-07

1.7g
e

4.7

bESTINGH. 7.0E-08

19.5

16

thR'S 4.8E-01

1.7 i

1.4

CVERALL 3.6E-01

1.4

* DENCTES LPPER 95 PEFCENT CCNFIDENCE 800ND hMEN NO FAULTS RECORDED

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



__

FAULT! INVCLVIhG ku0 POTION kHEN NO MOTION 15 DESIRED (COMMAND FAULTS INCLUDED); 1/1/76 THRu 4/30/70
BABCGCKEkILCOX

STAhDtY

PLANT CRIT. HRS. POPULATION FAULTS PDP. HOURS HOUk RATE

AP1 12946.C (9 9 893274.0 1.OE-05

CR3 7430.C (9 22 512670.0 4.3E-05

081 4129.C !? O 235353 0 1 3E-05*

OEI 13620.C (9 0 939780.0 3.2E-06*

DE2 13196.C (9 14 910524.0 1.5E-05

DE3 15777.0 69 19 1088613.0 1.7E-05
y

RS1 12642.C (9 1 872298.0 1.1E-06

TIl 14916.0 29 0 1C292C4.0 2.9E-06*

TI2 342.C (9 0 23598.0 1 3E-04*
-- -- .------- --

TOTALS 65 6505314.0

DENDTES UPPER 95 PERCENT (OkFIDENCE BOUND WHEN h0 FAULTS RECORDED*

,

e

.

t



- - ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* *a ,

FALLTS INbOL%ING ROC MOTION hbEN NO MOTI0h I! DESIPED(COMPAND FAULTS INCLUDED); 1/1/76 THEU 4/30/78

.OM8USTION EhGINEERING(
'

STAND 8YPLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR AATE
CCl 15903.0 E5 6 1351735.0 4.4E-06
CC2 9102.C E5 5 778770.0 6.4E-06
FC1 16130.0 49 0 790370.0 3.8E-06*

y MI2 13567.C El 1 1C98927.0 9.lE-07
~

MY1 18606.C E5 0 1581510.0 1.9E-06*

SL1 9903.0 El 5 802143.0 6 2E-06

TGTALS 17 6403475.0
DENOTES UPPER 95 PERCENT CONFICENCE SOUND WNEN NO FAULTS RECORDED*

__



. - . _ %

FALLit INVCLt15G R3L PCIICh hbEh ht 30TICh 11 CESIRED(COMMAND FAULTS INCLUDE 011 1/1/76 THRu 4/30/78
GENERAL . ELECTRIC----. _ ___.---

PLANT Ch17. HRS. POPULATIch FAULTS POP.h00R$ HOUR AATE

BF1 10793.0 1ES 0 1996705.0 1.5E-06*

BF2 11809.C IES 0 2184665 0 1 4E-06*

BF3 11545.C 1ES 0 2135825.0 1.4E-06*

6P1 13379.0 32 0 428128.0 7.0E-06*

BR1 7544.C 137 1 LC33528.0 9.7E-07

BR2 13226.0 1 27 2 1811962.0 1 1E-06

CC1 16617.C 127 1 2276529.0 4.4E-07

DA1 15981.C E9 0 14223C9.0 2 1E-06*

DP1 15801.C EO O 1264080.0 2.4E-06*

CP2 16103.C 117 11 2850211.0 3.9E-06

DR3 17226.C 117 0 3049002 0 9.8E-07*
h

Eh1 15876.0 127 0 2175012.0 1.4E-06*

FP1 15348.C 1 27 0 2102676 0 1 4E-06*

PIl 17024.C 145 1 2468480.0 4 1E-07

HOL 18126.0 121 1 2193246.0 4.6E-07

hM1 16060.0 129 0 2071740.0 1.4E-06*

DC1 16142.C 137 0 Z211454.0 1.4E-06*

PB2 13776.C 1E5 0 2548560 0 1.2E-06*

PB3 14885.C 125 0 2753725.0 1.1E-06*

PIl 13412.C 145 1 1944740.0 5.1E-07

CCI 15547.C 117 1 2751819.0 3.6E-07

QC2 16750.0 117 0 2964750.0 1.0E-06* .

'

1.9E-06*
VY1 17311.0 E9 ___.0 _1_540.679.0... ...

| TOTALS 19 48179845.0
,

DEh0TES UPPER 95 P ERCENT C0hFIDENCE BOUND WHEN NO F AULTS RECORDED
'

*

|

|
- -

..

|



- - . ._ - -- -

* '
, .

rALL15 INVCLVIr.G POD MUTION kHEb NO MUTION I5 DESIR ED(CCNN AND F AULTS INCLUDED); 1/1/76 THRU 4/30/78

hESTIhGHJUSE
____________

PLANT CF11.HR$. POPULATION FAULTS PCP. HOUR $ HOUR RATE

BV1 9106.0 53 0 482618.0 6.2E-06*

OC1 16401.C '3 0 869253.0 3.4E-06*

DC2 770.0 83 0 40810 0 7.3E-05*

HN1 18C30.0 ~85 0 811350.0 3.7E-06*

IP2 10995.C el 1 670695.0 1.5E-06

IP3 11694.C 61 0 713334.0 4.2E-06*

JF1 3079.0 53 0 163167.0 1.8E-05*

KE1 16994.0 23 0 5608C2.0 5.3E-06*

NA1 410.C "3 0 21730.0 1.4E-04*

PRI 16859.C !? 0 623783.0 4.8E-06*

PR2 17531.0 37 0 648647.0 4.6E-06*

PT1 18041.C 37 0 667517.0 4.5E-06*

972 17964.C 37 0 664668.0 4.5E-06*

RG1 14639.C 33 7 483087.0 1.4E-05

RC2 16245.C 41 0 666045.0 4.5E-06*

SA1 4368.C 53 0 231504.0 1 3E-05*

Sul 14325.0 45 0 644625.0 4.6E-06*

SUI 15487.0 53 1 e20811.0 1.2E-06

S02 13160.C '3 0 697480.0 4.3E-06*

TR1 12539.C el 0 764879.0 3.9E-06*

TU3 15712.C 53 0 832736.0 3.6E-06*

TU4 14145.C '3 0 749685.0 4.0E-068

ZIl 15178.C 53 0 804434.0 3.7E-06*

ZI2 13657.0 83 0 723821.0 4.1E-06*

TOTALS 9 143575C1.0
* DEh0TES LPPER 95 PERCENT C0hf1DENCE BOUND kHEN NO FAULTS RECORDED

- _ _ _ - - _ _ _ _ _ _ - _ _ - _ _



.___--_- - _ __-

FALL 15 INVOLVINC ROC MCTICh kHEN hC MOTIch IS DESIR EC(COMM AND F A' LTS IMCLUDE0 3; 1/1/76 THRU 4/30/78J

FINAL STATISTICS
STAMCBY

HCUd RATE

1.2
EAB.6WIL. 1.0E-05

1.2

1.5

COMB.ENG. 2.7E-06

1.6

1.5

G E N'. E L E C . 3.9E-07

1.5

N's-
1.7

bESTINGH. 6.3E-07

1.9

1.2

FWR'S 3.3E-06
1.2

1.2

CVERALL 1 5E-06
,

1.2
1

CENCTES LPPER.95 PEFCENT-CCNFICEhCE BOOND kHEN MO FALLTS RECORDED*

1

i

e
p .



. .
- .

FAILURES 1hbCLVING ROD P.CTIOS kHEN 60 P.0 TION IS DESIRED; 1/1/72 THRU 4/30/78

BABCOCKEWILCOX
______________

FLANT CRIT. HRS. POPULATION FAULTS PCP.HCURS HOUR RATE

API 2CC09.C (9 0 138C621.0 2.2E-068

CR3 7430.C (9 1 512670.0 2 0E-06

DB1 4129.C 57 0 235353.0 1.3E-05*

OE1 30392.C (9 0 2C97048 0 1.4E-06*

CE2 21755.C (9 2 1501095.0 1.3E-06

OE3 22921.C (9 1 1581549.G 6 3E-07o
b RS1 14543.C (9 0 1C03467 0 3.CE-06*

TIl 24929.C (9 1 172C101.0 5.8E-07

TI2 342.C (9 0 23598.0 1.3E-04*

TOTALS 5 10C555C2.C
* DENCTES OPPER 95 PERCENT CONFIDENCE 80UND kHEN NO FAULTS RECORDED

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



._ - . _ _ _ . - _ .

|
|

|

!

FAILURES INVOLVING RCC MCTICF hHFh,70 PCTION IS DESIRED; 1/1/72 THRU 4/30/78
(DNBUSTION ENGINEERIhG

STANDBY
PLAhi CRIT. HRS. POPULATION FAULTS PGP.HCLRS HOLR RATE

i CC1 2C739.C 'E5 3 1762815.0 1 7E-06

CC2 9162.C E5 2 778770.0 2.6E-06

FC1 32123.C 'd 9 1 1574027.0 6.4E-07

PI2 14906.C El 0 1207386.0 2.5E-064

h NY1 40408.C E5 0 3434620.0 8.7E-078

SL1 9903.C El 3 802143.0 3.7E-06
_____ __________

TOTALS 9 9559821.0
* DENGTES OPPER 95 PERCENT (CNFIDENCE BOUND kHEN NO FAULTS RECORDEC

|
|

|

|

|
> a e

6

I

' '
..



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

* *
o .

FAILURES IN%CLVtNG ROC PCTICS kHEh 50 MOTION IS DESIRED) 1/1/72 THRU 4/30/78
GENERAL ELECTRIC

STAhDBY
PLAhi CRIT.HR5. POPULATIch FAULTS PCP.HCURS HOUR RATE

BF1 15553.C lt5 0 28713C5.0 1 0E-C64

BF2 12326.C IES O 228C31C.0 1 3E-06*

BF3 11545.C 1E5 0 2135825.0 1.4E-06*

EP1 38622.C 22 0 1235904.0 2.4E-06*

BR1 1544.C 127 0 1C33528 0 2.9E-06*

BR2 14576.C 137 3 1996912.0 1.5E-C6

CC1 27641.C 137 1 3786817.0 2.6E-07

CA1 22487.C E9 0 2001343.0 1.5E-06*

CRI 35600.C 'f0 4 2E480CO.0 1.4E-06

DR2 39390.C 117 17 6972030.0 2 4E-06

y CR3 41057.C 117 0 7267089.0 4 1E-C7*

Eh1 23634.C 127 0 3237858.C 9.3E-078"

FP1 16189.C 117 0 2491893.0 1.2E-06*

mil 39560.C 145 1 57362C0.0 1 7E-07
M01 44190.0 121 0 5346990.0 5.6E-07*

NM1 41084.C 129 0 5299236.C 5.1E-07*

CCI 42170.C 137 0 5777290.0 5.2E-07*

P82 24563.C IES 0 4544155.0 6.6E-07*'

P83 22737.0 l'( 5 0 4206345.0 7 1E-07*

PIl 31756.C 145 1 4604620.0 2.2E-07

OC1 37446.C 117 0 6621942.C 4.5E-07*

OC2 39780 0 117 0 7041060.0 4.3E-07*

.....14.0 8 . 5 5. ~ 0 ? *35445V71 39826.C E9 0
...- . .

TOTALS 27 92893766.0 |

* DEh0TES LPPER 95 PEFCENT CONFIDENCE BOUND khEN NO FAULTS RECORDED

l

|



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

FAILORES INbOLVING ROC MCTION kHEN 60 NOTION IS DESIRE 03 1/1/72 IHRU 4/30/78

.....INGHOUSEHEST
.......

PLANT CEIT. HRS. PCPULATICh FAULTS PCP.HCORS b0uR RATE

BV1 9106.C 53 0 482618.0 6.2E-C6*

CCI 22795.C .!3 0 1208135.0 2.5E-06*

OC2 770.C 13 0 4C810.0 7.3E-05*

HN1 4*574.C 45 0 2050830.0 1.5E-06*

IP2 21387.C (1 1 13046C7.C 7.7E-07

IP3 11694.C 61 0 713334.0 4.2E-06*

JF1 3C79.C 53 0 269187.0 1 8E-C5*

KE1 2e727.0 13 0 941991.0 3.2E-06*

NA1 410.C 43 0 21730.0 1.4E-04*

PRI 28913.0 17 0 1C69781 0 2.8E-06*

PR2 25C20.C 27 0 925740.0 3.2E-06*

Pil 44138.C 17 0 16553C6.0 1 8E-06*

P12 45215.C 17 0 1672955.0 1.8E-06*

SGI 4C932.C 23 0 135C756.0 2 2E-06*

R02 43928.C '41 0 1801048.0 1.7E-06*

SA1 4368.C .!3 0 231504.0 1.3E-05*

Sol 41777.C '45 0 1879965.0 1.6E-06*

SUI 31984.C .! 3 0 1695152 0 1 8E-06*

$02 2e790.C 43 0 1525810.0 2.0E-068

TR1 12539.C (1 0 764879.0 3.9E-064

TL3 36992.C .!3 0 196C576.0 1.5E-06*

TL4 29791.0 13 0 1578923.0 1.9E-06*

211 26612.C 13 0 141C436.C 2 1E-06*

...1955.0 2.6E-C6*ZI2 21735.C 53 0 115
..... ......

TOTALS 1 27608088.0

* DENOTES LPPER 95 PEECENT (ONFIDENCE BOUND hHEN NO FAULT 5 RECORDE0

,

9 .



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

* *
a . o

i i

FAILUR.'S INVCLVING RCD MCTIOb kHEh 60 MOTION !$ DESIRED; 1/1/72 THRU 4/30/78

.F.IN AL S_T ATIS TI_CS..___ ______ _

STANC8V
HCUR RA1Ei

2.1

EAB.EWIL. 5.0E-01

2.5

1.7

COMB.ENG. 9.4E-01

1.9

1.4

f(EN.ELEC. 2 9E-01

u - 1.4

$ '

4.7

bESTINGH. 3.6E-08

19.5

15
Fhne$ 3.2E-01 f

1.6
,

I

1.3 i

[VERALL 3.0E-01
1.3

* CENGTES LPPER 95 PESCENT CCNFIDENCE BOUND WHEN NO FALL 13 RECORDED



- _ - _ _ _ _ _ _ _ _ _ _
_ __

>

FAULTS IhWOLVING 80C MCTION kHEN NC MOTICh li DESIRED (CGMMAND FAULTS 1hCLUDED); 1/1/72 THRU 4/30/78

___CO C K E h ! LC__C XBAB
________ _

PLANT CRIT. HRS. POPULATION FAULTS PCP.h0URS HOUR RATE

AR1 20009.C (9 10 138C621.0 7.2E-C6

CR3 7430.C 69 22 512670 0 4.3E-05

081 4129.C 57 0 235353.0 1.3E-05*

DEI 30392.0 (9 2 2097048.0 9.5E-07 ,

GE2 21755.C (9 24 1501095.0 1.6E-05

OE3 22921.C (9 20 1581549.0 1.3E-05

RS1 14543.C (9 1 1003467.0 1.0E-06

111 24929.C .t9 2 172CIC1.C 1.2E-06

TI2 342.C (9 0 23598.0 1.3E-04*

TOTALS 81 10C555C2.0

* DEh0TES LPPER 95 P ERCENT CONFIDENCE BOUND kHEN NO FALLTS RECORDED
~

|

|

!

|

l

!
,

'
ee



_ _ _ _ _ _ - - - _ _ _ _

|
* *. .

FAUL15 INbOLVING ROC PCTION WHEh hC MOTIch IS DESIRf0(COMMAND FAULTS INCLUDED); 1/1/72 THRU 4/30/78

COMBUSTION ENGINEERIhG

STANDBY
PLANT CRIT. HRS. POPLLATIch FAULTS POP.HCORS HOUR RATE

CC1 20139.C E5 6 1762815.0 3.4E-06
CC2 9162 0 85 5 778770.0 6.4E-06
FC1 32123.C '89 2 1574C27.0 1.3E-06

y MI2 14906.C El 1 1207386 0 8.3E-07
MY1 40408.C E5 0 3434680.0 8 7E-C7*
SL1 9903.C El 5 802143.C 6.2E-06

TOTALS 19 9559821.0
* DENOTES LPPER 95 PERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ __



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

i

|

FALLTS INVOLVING ROC POTICN bEEN NC MOTIch IS CESIRED(CGhMAND FAULTS INCLUDED); 1/1/72 THRU 4/30/78

GENERAL ELECTRIC

STANDBY
PL4NT CRIT. HRS. POPULATION FAULT 5 PCP.HCUR$ HOLR RATE

8F1 15553.C 1E5 0 28773C5.0 1.0E-C6*

BF2 12326.C IE5 0 228C310.0 1.3E-06*

8F3 11545.C 1E5 0 2135825 0 1.4E-06*

BP1 32622.C 32 0 12359C4 0 2.4E-068
BR1 7544.C 137 1 1C33528.0 9.7E-07

BR2 14576.C L37 3 1996912.0 1.5E-06
C01 27641.0 137 1 3786817.0 2.6E-07

I
CA1 22487.C *E9 3 2001343.0 1.5E-C6
CR1 35600.C 'E0 4 28480C0.0 1.4E-06

OR2 39390.C 117 19 6972030 0 2 7E-06

OR3 41057.0 117 0 7267C89.C 4.1E-076

EN1 23634.C 137 0 3237858.0 9.3E-C74
FP1 18189.C 137 0 2491893.0 1.2E-06*

MII 29560.C r85 2 57362C0 0 3.5E-07
M01 '44190.C 121 1 5346990.0 1.9E-07

hM1 41084.C 129 0 5299836.0 5.7E-074

CC1 4217C.C 137 0 5777290.0 5.2E-07*

PS2 24563.C IES 0 4544155.0 6.6E-07*

PE3 22737.C IES 0 4206345.0 7.1E-07*

P!1 31756.C 145 2 4604620 0 4.3E-07

CCI 27446.C 117 3 6627942 0 4.5E-07

,
QC2 39760.0 117 0 7C4106C.0 4.3E-074

VY1 39826.C ;E9 1 3544514 0 2.8E-07
___._ __________

TOTALS 40 926937t6.0
* DENOTES OPPER 95 PERCENT C0hFIDENCE BOUND kHEN NO FALLT3 RECORDEC

i
e

' .,



* .
n .

FALLf5 INVOLVING RCC MOTICH kHEN hC MCTIch IS CESIREO(COMMAND FAULTS INCLUDE 0); 1/1/72 THRU 4/30/78

W ES T ING HO US.Es
...........

PLANT CRIT.HR$. POPULATION FAULTS PCP. HOURS HOUR RATE

8V1 9106.C 13 0 482618.0 6.2E-06*

CC1 22795.C .!3 0 1208135.0 2.5E-06*

OC2 770.C 13 0 4C810.0 7.3E-05*

HN1 '45574.C '85 0 205C83C.0 1.5E-06*

IP2 21387.C (1 1 13046C7.0 7.7E-07

IP3 11694.C 21 0 713334.0 4.2E-06*

JF1 3079.0 53 0 163187.0 1.8E-05*

FE1 28727.C 33 0 947991 0 3 2E-06*

NA1 41C.C !3 0 21730.0 1 4E-04*

PRI 2n913.C !? O 1069781 0 2 8E-06*

PR2 25020.C -37 0 925740.0 3.2E-06*

PT1 4473e.C 27 1 16553C6.0 6.0E-07
h

PT2 45215.C 37 0 1672955.0 1.8E-06*

RG1 40932.0 33 9 1350756.0 6.7E-06

R02 '43928.C '81 5 1E01048.0 2.8E-C6

SA1 4368.C 53 0 2315C4.0 1.3E-05*

Sul 41777.C '45 0 1879965.0 1 6E-06*
3 1 1695152.C 5.9E-07*$U1 31984.C

502 2E79C.C .!3 0 152587C.0 2.CE-C6*

TR1 12539.C (1 0 764879.0 3.9E-06*

TU3 36992.C 53 J 196C576.0 1 5E-06*

Tb4 29791.C 53 : 1578923.0 6.3E-07

211 26612.C 53 0 1410436.0 2 1E-06*

ZI2 21735.C .!3 0 1151955.0 2.6E-06*

TOTALS 18 27608088.0
* DENOTES UPPER 95 PERCENT CONF 10EhCE BOUND kHEN NC FALLTS RECORDED



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

FALLTS INbCLkIhG ROC MC11.''' bbEh MC MOTICh II CESIREC(CCMMAND FAULT 5 INCLUDEDl; 1#1/72 THRU 4/30/78

__ ___ _ ____ _I_S T I C SFINAL STAT
____

STANC8Y
HCUR RATE

1.2
.

EAB.Sh1L. 8.1E-06

1.2

15 ;

COMB.ENG. 2.0E-06

1.5

1.3
<

IEEN.ELEC. 4.3E-07
1.3

$ 6

1.5

bESTINGH. 6 5E-07
1.5 ,

,

1.2

thRe3 2.5E-06
-1.2

1.1

CVERALL 1.1E-06'

'

1.1

* DENOTES LPPER 95 PE5 CENT CCNFICENCE BOUND kHEN NO FAbL15 RECORCEO

* *
, .

,

I
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APPENDIX AD

AGGREGATE OF ALL CRDM FAULTS "OR PLANTS WITH

STANDARD TECHNICAL SPECIFICATIONS

.

k
E

355
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F A..I_LL_R E.P C C..E .C D__C E_S
s FAILLRE MECHANISM

- = _ _C _C _E _5 .F .A.I L U R E..C.L.A 5 51.F .I C.A_T _i_ch_.C_C_C_E _5C s

; -

. __ .. . ; . . . . .

s a

C.C.L. E. C E 5 C.6_ _I _P T .Ic.h. ( C.C_ _E C E 5._C R I.P T 10 h . ;. .. _ = _C C_ C E C _E _S C R I _P T _I C h_
a a

... . s _. _ .__ _ _

A- s CC L>ahCbN : C - DEMAhDFAILLRE F0 Th ERT p hC NCRPAL 5/C a C1 - PER5ChhEL (OP Rafith5) : I - Tint
-

- FA LL6E ' u EL TCP p DG 5CaAP :

C!
PE8iChhEL i A MIEhANCEI : L - Lhn>0mmC

faL 10 : h5E5 it EAST 941 CLElhG SC5APs Pts ,ChhEL i E TING) : h - MCI APPLICABLE.

E - FC IA L| TO PC%E LE DC s C4 ERA 0 :
C S .- L E S; G hFAp.#C0h5fBLCTICN/C.CP0bE8 eahGE5/ If5 ING s
Cc - P5CCE|upAL 015CREPANCIESF - ECC FA L3 It h!T&t at : :

I8LP FULLY 1hstRTEG 7051TICM s C1 - NCRMA , mEAR s- -------===-- ----

G - C6 FPtt 600 (Pht) : C8
>- h OLPLEC 6CC/Cbf41RetEL (CNCITICh temal : C9 - CC

.;IbE ufAR sE3-

;,1 C h :1- P ELPLS SCL MOVEPEhT : C - F( bh MAT AIAL ChTAMIha*1Ch.* STE8hA LEANAGEthtPTLpf a 1 - EDCE 3I E V 88&T! h a ---_!_v.1.T.Y R.E.5.L .L.T .IN..G.I n D I.S C C.v.E .R .T: ACT
--- ..

*C{PtjitEl MU CPERATE PSCPtatY a 2 . C50M PC R AILLR s*
t- C PCCE hCT ICEhTIf!A ga 33-gEALFA URE :

hhakCh kCLAT '- h PE k e C 8
EkCh-FAILLAE39 : Le - 08 Ann F A 4 PE :

; 7-e il lh6 ba huBE : 0 - CEMAND Ch
a .

e-F %
a # 5'.A

1 ER PLLCGED M - MalhTEhahC(tOPP0hENT: ' 9- l>Gt: Ell SE :
g{)4 p E t b-h0RMAgygPERATggN#[j g gFjP[ghth|gLPgLYSYSTEM---------------------------------------..--_-___-s j. u s g ggg

!! ::t:Eri kei
LLRE,P C <E-

, _ p--
sstre:ter_ssst : : : : esihi::

24 - tla ICA ok PSDBLEM sa

C .C C. .E C.E _5 C.B I.P T..I C.h. :
. . _ . s s
LC - CLkTkCL ECC CR1%E A55EP8Lt : :

............ _______________..._____.__________..'_.......- -- -_____________......._______...'- ------------ - -

}1$5.bS_I#1bb51sb!$$ ! b .Ib5bb! bbb
_S _Y_S _T_E M..C.C C_E

a
: . _ s

.C 6. L.E L.E .5 C B .I .P .T .I.C .h a (
C E 5 C R I.P.T.I_O_k C00.E D.E S C .R.I .P.T.! C h..s __CC.E == s .. . ...

a
. . ..

s s
E mECL6ml>C CCPPCh CAL 5E FAILLEES : PbR a 0 - 4 BCOCK & b *

-

g-fgLLSehGMPCh Cab 5L FAIL s --. s C - C M8u3fl0h hEER!hG(AILLP(gSE5A

LCPPah FAL T
, e P - EEACT!WITY CrhTROL SYSTEM s G - G NEaAL ELE C

-
* -

aFCLik hGCbrPahCFALLTS .s .h.R h - bESTINCh0LSEi - s s
s P - REACT 1b1TY CChTRCL ST5 TEM a

!
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!!'!!S!!!.!!.f!!!!!!.!!!!!!.!98.!!!!!5.!!!".!!!!!:11E:1!!!!:
P CF
h 3b hIb

CChT.h0. CA CC 8 #AILLRE MOCE FAILLRE_MECHA,15Ph
_

t C63 Cat 4CS 040411 P CC E12 R C ECC 6 CR 7 hCLLO n01 MO%E hMEh REDUCIhG PhR CRCM STATOR FAILED # fuse SLEW

E CR2 C1t4C3 34Ct17 P CC G12 R C 16 PCCE le RCC 3 GR 2 CRCPPED 16T0 C0pt F AILuRE OF CRDP STATOR CAL 5EC *CC TC CRCP

S C63 C17943 042777 P CD IC1 5C aCC GRCLP e IRCEEDEC ITS INSERTION LIM 11 41.5.) PE85CNNEL ERp0ktCOMMAhD FAUL18

8 C63 C17944* C42177 P CC G21 1 C C2 Ih MODE le ECC GRP 1 CROPPED INTO CORE P05318LE GB0bMCEO 5HIELD TO 24WLT PECG

8 CF3 C31941* 051377 P CD G21 1 C OS Ib MOCE le CFCLP 1 (RCPPEC INTO CCRE PC551BLE CESIGN ERR 0ReGATE CRItE REL.CET.

6 CR3 C17937* cec 177 M CC E21 5 C 29 C80 575. FAILEC TO FOSIT. REG.8C05 Ch ALTD CEMAhD LCD5E CChhEC. CM CR0 PROG. PRINT.CET.C ARC
t CE3 G19429* 1 Cit 77 P CC G21 1 C C9 Ib McCE leDLEING TEST SP-110 GRP. 7 CROP IN10 CCRE rah 0CM INTERPITTENT POWER INTERRCPTICM5
8 CR3 C2C7t1 03C676 P. CC LCC L 17 LOC 5E PAB15 IDEN1 A5 CCCPLGL5PIC A$$EM BCD 8-47 C AUSE OF LCO5E P ARTS LNDETERPIhEC

ta C (C1 Cit?41 121274 P CC CCC pL RCC 27 SLIPPEC 10 71 INCH. CURING MCVEMENT TEST 5 LNCETE8 MINED 4 SEE LER 019689 3

IS C CC1 C1771C 042277 P CC GCC pL SCC 34 SLIPPIC 10 34 INCH. CupING MOWEMENT TEST 5 LNCETERMIhED t 5EE LER 01968% 8

C CC1 C3%669A 111277 P CC G21 1C hEILE A1 55 Fha AT !a04AM CEA 54 DRCP.TC FULL-Ik 15-bLT PhB450P.Ih COIL Pht.P90G.CRIF1 LCh

C CCI C19te9P 111277 m CC G21 iL hFILE Al S5 PhR AT 11:14AP CE A 54 DRCP.10 FLLL-IN IS-VLT Pht.5UP.1h COIL PhR. FROG.CRIFT LCh
C CCI (197t1 a20377 P CC GCC RL RCC 1 CRCFPEC h>ILE PLLLIhG G80LP S LhkhChh

C CC1 C2C111 010278 P CD G21 1C hFILE A1 55 thR CEA 32 CRCPPEED TO FULLY INSE8TED CEA 15-VLT Pht.50P. FAILEC
L CC2 C143CCA 07CS77 p CC G21 iC h>ILE CPEp. A1 FLLL Pht. CEA 30 SLIPPED PARTIALLY INTERMITTEh Fall. OF 15tDC PCutt SLPPLY

L CC2 Cit 3CCR 07C777 P CD G21 1C h>ILE CFES. AT FbLL Pht. CEA 30 SLIPPED PARTIALLY 1hTERNITTEh FAIL. OF 1SVOC PChER SLPPLt

C CC2 C19279 1C0277 P CC G21 1C CLSING FLLL FhR. CP3. CEA 37 CRCPPEC 10 FULLY Iks.15 WLT PhR $bPPLY F AILED LCh

C CC2 C15693 111177 P CD E21 5C CEA 36 hCLLC >CT M0nE THEN DROPPED hMILE AT 55 fur CEFECT. 11PER POC. IN COIL Pht PSOCRAMMER

( C CC2 C2C222 012174 P CD GCC RL RCC 1 DSCPPEC CURINC P0hER RECUCTION bNmhChh

C CC2 C2 cst 1 021578 P CD GCC JL BCC 33 C8CPPIC CLa1FG PCNTHLY E3ER. TE515 thkh0hN

I

|

l

-

* .
, O
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e s, *

AGGREGATE CF AEL CRCP FALLTS FOR PLANT 5 u!TH STAhC. TECH.$PEC$.
4

P CF
$h h!%

k CCST.ho. kkP CfkECA e IAILLRE MCCE FAILLRE RECHAN11M>

C PI2 C3tC3C CS2276 P CC G21 $C CLAING CEA PJRALLEL.CP3.sCEA 49 OROPPED INTC CCSE BLChh FUSE In PARAILELING CIRCLIT
C 511 C14%%% 452576 P CD E23 $C REGLLATIhC RCC 59 IPPOWASLE SECAU3F CF CEA MCC. MAL FAILLRE IN RAISE #LChER CET OF THE PCCULE

C SL1 C155Ce 011C7E P CD C21 TC CEA SC CBCPPEC blTH RX. CRIT. AT 0.01% Pht. FAILLRE GF 15 WCLT P0hER 3LPPLY

C SL1 C112CC C2C477 P CC GCC RL CEA e60 CBCPFEC hh1LE AT PCmER THE CALSE IS UkkhCwh

C 3L1 C1ECEL C?2171 P CC G21 1C CEA 39 CBCPPEC h1TH PLAhi CPECATING AT PohER FAULTY Ih5ERTION TIMER

C $L1 C19 1tA IC2e77 P CC GCC 8L CEA 856 CBCPFEC FCR NO APPARENT REAsch CAL 3E LhKN0tMsPC$$.PR08.Pht.5bt.tTIPE.MCC
ta

C 111 C1957ts IC2t?1 P CC CCC RL CEA e56 CR3PPEL FOR M0 APPAREhi REA5Ch CALSE LhnhCWheP035.PRCO.Php.Sur.ETIME.PCC
gg

C 851 Cit 931 010977 P CC IC1 5C CPERATCR PLLLEC Br05 TC NCTCH 48 INSTEAD CF 24 PER5thhEL ERRORtMIh!M12ER FAILED IC BLCCm

C 882 CICt!6A G33178 P CC HIP CC ALD 22-19 UhCCLPLED FROM CRIVE MECHAh11M RCC CRIVE PECH. INNER FILTER CAME LCC3E

G ER2 (2Celet 033176 M CC H18 CC RCC 26-39 LhCCLPLEC FRCM CRIVE MECHANISM BOC CRIhE MECH. IhhER FILTER CAME LCCSE

b CCI C14550 C51176 P CC F19 R L 1 Ch 2 BCL F3> gem 3 !TLCh / SEPARATEC FRCM SPICE 5 RCC FIhGERS BACKE hhEN FREEIhG BCCA E-3

151 C14*CC* C4C47e P CC h21 1 C 03 ALL 01GITAL ECC POSITIch INDIC. WAS LC5T, 3 TIPES F AILLRES CF ELEC.CCMP. DUE TC OvE#hE ATING*

e 171 CIE9Ce* OE2177 P CC E21 1 C 13 LC3a CF B00 CChTRCL AFFECTING 13 QF PL Ahi$ 53 ECC5 F AILLRE GF SLPERVISORY OLFFEB PEP. C ARC
.

- -____ __ __
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ACGREGATE OF ALL CRDM FAILLRES FOS PLANTS WITH STAND. TECH. SPECS.; 1/1/76 THRU 4/30/78

BAbC0CKEkILCOX
______________

PLANT CFIT. HRS. POPULATION FAULTS POP.HCURS HOUR RATE [

CR3 7430.0 (9 3 512670.0 5.9E-06

081 4129.C 57 0 . 235353.0 I.3E-05*

TI2 342.C 69 0 23598.0 1.3E-04*

TOTALS 3 771621.0

* DENOTES UPPER 95 P ERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

$ AGGPEGATE CF ALL CRDH FAILLRES FDF PLANTS WITH STAND. TECH. SPECS.) 1/1/76 THRU 4/30/78
CON 80STION ENGINEERING

STAND 8Y
PLANT CRIT. HRS. POPULATIch FAULTS POP. HOURS HOUR RATE

CC1 15903.0 E5 3 1351755.0 2.2E-06

CC2 9162.C E5 2 778770 0 2.6E-06

NI2 13567.0 El 0 1098927.0 2.7E-06*

SL1 9903.C El 3 802143 0 3.7E-06

TOTALS 8 4031595 0
* DENCTES UPPER 95 PERCENT CONFIDENCE 80VNO kHEN NO FAbLTS RECOEDED

' *
. ,

_ _ _ _ _ - - -
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AGGDEGATE OF ALL GROM FAILLFES F05 PLAhTS WITH STAND. TECH. SPECS.J 1/1/7e THRU 4/30/78
GENERAL ELECTRIC
________________

STAN08YPLANT CRIT. HRS. POPLLATION FAULTS POP.H0URS HOUR RATE
BR1 7544.0 137 0 1033528.0 2.9E-06*
BR2 13226.C 137 2 1811962.0 1 1E-06

_____ __________

TOTALS 2 2e45490.0
* DENGTES UPPER 95 PERCENT C0hFIDENCE SOUND WHEN NO FAULTS RECORDED

AGGREGATE OF ALL CRDM FAILLRES F0F PLANTS WITH STAND. TECH. SPECS.; 1/1/76 THRU 4/30/78

WESTINGHOUSEw ____________

$ STAND 8YPLANT CRIT. HRS. POPULATION FAULTS POP.HCURS HOUR RATE
8V1 _9106.0 !3 0 482618.0 6.2E-06*
DC1 16401.0 53 1 869253.0 1.2E-06
CC2 770.C 53 0 4C810.0 7.3E-05* '

JF1 3079.0 53 0 163187.0 1.8E-05*
NA1 410.C 53 0 21730.0 1.4E-04*
SA1 4368.C 53 0 231504.0 1.3E-05*
TR1 12539.C 61 0 764879 0 3.9E-06*

_____ __________

TOTALS 1 2573981.0
* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEh NO FAULTS RECORDED
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i

f

I.

4GGEEGATE OF ALL CmDn FAILLDES FDE PLAhTS mITH STAhC. TECH.5FEC$.3 1/1/76 THRU 4/30/78 j

iFIkAL STATISTICS
________________ ,

ST4NC81
HOUR RATE |

'

2.6
.

tab.th1L. 3.9E-Oc'

3.T

i

1.8

COPB.EhG. 2.0E-Oc
,

2.0

t3.1
,

CEh.ELEC. 7.0E-07

5.6 |
'

ta
@
PJ

4.7

bEST1hGH. 3.9E-07
19.5 r

'

1.6
:

I Fht'S 1 6E-06
1.7 ,

1

|
;

1.6

CVERALL 1.4E-06
1.?

I

CEh0TES LPPER 95 PERCENT CCNFIDENCE SOUND WHEN h0 FALLTS AECORDEG*

= * y
b
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AGGWEGATE JF ALL CRCM FAULTS FOR FLAFTS mITF i,T AN C.TE CH.S P E CS . (COMMAND FAULTS INCLUDED)I 1/1/76 THRU 4/3C/78

BAbC3Ch&WILC0x

STAN08Y
PLANT CEIT. HRS. POPLLATION FAULTS PCP.HCURS HGUk RATE

CR3 7430.C E9 53 512670.3 1.0E-04

LB1 4129.C !7 0 235353.0 1.3E-05*

TI2 342.C E9 0 23598.0 1.3E-04*
_____ __________

TOTAL 3 53 771621.0
* DENOTES LPPER 95 P EkCEt4T CuNFICENCE BOUND WHEN NO FAULTS RECORDED

AGGPEGATE OF ALL CPDM FALLTS FOR PLAhTS h1TF STAND. TECH. SPECS. (COMPAhD FAULTS INCLUDED)3 1/1/76 THAU 4/30/78
COMBUSTION ENGINEERING

STANDty
PLANT CRIT.hES. POPULATION FAULTS POP. HOURS HOUR RATE

CC1 15903.C E5 e 1351755 0 4.4E-06
CC2 9162.C 85 6 178770.0 7.7E-06
MI2 13567.C El 1 1C98927.0 9.1E-07
SL1 9903.C El 6 802143.0 7.5E-06

TOTALS 19 4C31595.C

* DENGTES UPPER 95 P ERCENT C0hFIDENCE BOUhD WHEh NO F AULTS RECORDED

AEGREGATE OF ALL CRCH FAULTS FUR PLAhTS WITF STAND. TECH. SPECS. (COMMAhD F AULTS INCLUDE 013 1/1/76 THRU 4/30/78
GEhERAL ELECTRIC

STAN08Y
PLANT CSIT. HRS. POPLLATION FAULTS PCP.HCURS HOUR RATE

BR1 7544.C 1 37 1 1033528.0 9.7E-07

BR2 13226.0 127 2 1811962.0 1.1E-06

TOTALS 3 2845490.0

* DENGTES OPPER 95 PERCENT C0hFIDENCE BOUND WHEN NO FAULTS RECORDED
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AGGREGATE OF ALL CPDM FALLTS FOR PLAbTS h!1) STAND. TECH. SPECS. (C0hMAND FAULTS INCLUDED 3s 1/1/76 THRu 4/30/78
hESTIhGHOUSE

STAN08Y
PLANT CRIT. HRS. POPld. ATION FAULTS POP.HCURS HOUR AATE

8V1 9106.C 83 0 482618.0 6.2E-06*

DC1 16401.C *3 1 8692S3.0 1.2E-06

DC2 770.C *3 0 4C810.0 7.3E-05*

JF1 3079.C '3 0 163187.0 1.8E-OS*

$ NAL 410.C *3 0 21730.0 1.4E-04*

SA1 43ed.C '3 0 2315C4 0 1.3E-05*
,

__ ?_ .?!!8733_ 2.1E_Os1'"1 1253' c 'I

TOTALS 17 2573981.0

DENCTES LPPER 95 P ERCENT (OhFICENCE 80dMD WHEh NO FAULTS RECCRDED*

h * g
9
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e

AGGREGATE OF ALL CRCM FAULTS FJR PLASTS WITt STAND. TECH.5PECS. (COMPAhL FAULTS INCLUDED); 1/1/76 THRU 4/30/78

FIhAL STATISTICS
STAhCBT

HOUR RATE

1.3

EAB.Eh!L. 6.9E-05

1.3

1.5

COME.EhG. 4.7E-06
1.5

2.6

CEN.ELEC. 1.1E-06

3.7

$

1.5

hESTINGH. e.6E-06

1.6

i

1.2
'

FWR'S 1.2E-05

1.2

1.2

EVERALL 9 0E-06

1.2

* DEMOTES UPPER 95 PESCENT CCNFIDEhCE BOLMD kHEN NO FALLTS RECORDED
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APPENDIX AE

AGGREGATE OF ALL CRDM FAULTS FOR PLANTS WITH

NON-STANDARD TECHNICAL SPECIFICATIONS

*

%

367
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...L.A N T S.W.I.T h.h.a.m- 5.f.a.n t T.E C..H . 5.P.E C..sA GG.b E C A T.E.C.F.. .. .A L L.T 5..F C.R. . . L L .C.8. C..P
F PA

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

P CF
t C 1L A

4 A 5C y a1

h i CCkT.hC. E !P CfkE 8 IAILLBE MCCE FAILURE MECHANISM

t AFI C21314* G42478 P CC G21 Y C C9 CRCLP 7 CChTBCL E005 CRCPPE0 CURING Pht OPERATIch FAILLRE CF A GATE CRIVE CIRCLIT
I CE2 C14c13 C22e76 P CC GC4 R I CSCFPEC CChi.RCC CALSEC RX.QUAC. TILT TO EX.TECM SP 5HST. CUE TO DETER EPCRY IN STAT th0GS.

t CE2 C2C1!4 122977 P CC G12 p1 C84GRt CRCPPEC th!LE BEING WITHCRAWh SMRT. CbE 10 0-RIhG FAIL.e Im $1AT.thCG5.
t CE2 C208tS* C3C178 P CC G21 5C 12 CChTRCL BCC EECLP S CRCPPEC CURING PERFCRM. TEST PCMEhTARY LOS5 OF POWER, REA5Ch thshCtN

t LE! C14816* 042276 P CC G21 i C C9 G8 CUP 7 BCC5 CBCPPEC AT 952 PCWER A FAILED GATE CRIVE CIRCLIT

t CE3 C1!CIC* LeC974 P CD G21 i C C9 GacLP 7 RCC5 CICPPEC TmC Pup. SUPPLIES FAILEDEFLSE. TRAM 5151CRI

e CE3 C2C641 021C78 P CD G12 R 1 C83GR4 CBCPFEC CORIPG Ah RP5 EREAKER TEST 3MRT. CUE TO 0-RIhG FAIL.e Ib STAT.hMCGS.

I B51 01tC11 1C0176 P CC ICI 5C RCCS IN FC5111CN TC GIwt *1t CELTA Etk 5HUTCC=h PERSCNhEL ERROS CURING COLC 5HUTC0=N

G 0F2 C15392 Ot1976 P CC C2C 5C RCC 30-11 IhCAPatLE CF SCRAMINCU VALVE 5 5 HUT COPMANC' FAULT /PER$ChhEL ERROB

G IP1 C18924* 082377 P CD kCC e L 03 3 CROM h!TPCEAhL IIPES hE8E LESS THAN TECH. SPEC. CAUSE UNkNCWN
G SP1 C19725 111177 p CC ECC 8L LhABLE TC h!TFCBAb 500 84 FROM POS S 10 6 UNKNCuk/POSSISLY A FC8EIGN CtJ.OINCImG IT

G B71 C2C934 032C78 P CC J13 T LEAKAGE fpJP BCC F3 CRIVE FLAhEE C-RIhG SEAL FAILURE

hj G CCA CA9te! 092977 m CC HC2 CC UhCCUPLIhG RCC AND SP00 FINGERS SENT IMPRCPER ASSEMBLY BY MAINTAIbahCE PE85CN
C3 G Cpl 01E2Et 061517 P CC 81C 1 CSC G-9 Ih5ESTED TC C0 THEN ORIFTED TC POSITICM 12 PRC8.C AUSE OF MALFLNC.W AS FCR.P AT.CCNT AM.

G CS2 C14S29 G41376 P CC IC3 i C BCCS EXCERCI!EC/RE bESSEL CPEN/PE85ChhEL IN AREA PE55CNhEL FAILED TO EWACUATE ASEA

G ?t2 C11177A 12127e P CD Hle IL CRC F-5 LhCCLFLEC FCLLCh!hG S01 CCRE 3 CRAM TESTIhG LOOSENED INNER FILTER CAUSED UhCCUPLING

i CJ2 C171778 121274 P CD HIS EL Cpt F-5 LDCCLFLED FCLL0hIhG 3 CRAM E WITHCRaht LOCSENED IhMER FILTER CAUSEC UhCCUPLING

G CR2 Cit 9C7A 122E74 P CC N16 tL CBC J-11 LNCCLPLEC EURIhG R30 TINE Stu AT P05.48 LCCSENED IhMER FILTER CAUSED UhCCUPLING

C CO2 Cit 9C78 122876 P CC N18 8L CBC J-11 LNCCLPLED AFTER INSERT.GWITh0 rah.TC P0548 LOOSEhEO INNER FILTER CAUSED UNCCUPLING

G CO2 C17515 040277 P CC HIE RL Cpt L-S LMCCLFLED h>Eh h1Th0RAkk CURING STARTUP LCCSENED IhMER FILTER CAUSED UNC00PLING

C CB2 C17516 '04i277 P CC H18 8L CBC H-t thCCLPLED h>EN h!THORAbN CURING STARTLP LCC5ENED INNER FILTER CAL 5EC UhCCLPLING

G CD2 G1c182 060577 P CC H18 tL C5C L-5 LhCCLFLED htEM h!Th0RAbu DusING STARTLP LOCSENED IMMER FILTER CAUSED UNCCUPLIhG

G Lh2 C1845Ce 07C977 ? CC CI3 C L 46 4e CRC 5 F AIL EC TO FLLLY Ih5ERT FOLLCh!hG A 3CSAP h0BN 05 DETERICRATED STOP PISTCh SEAL 5

G C82 Cles33A cec 277 P CC HIS 8L CBC F-5 thCCLPLEO htEN WITHORAhn AFTER SCRAP TEST LOOSENED IhMER FILTER CAUSED UhCCUPLING

C C82 CIE9338 06C277 P CD ble 8L CBC H-1 LhCCLPLED htEh blTHCRAWN AFTER SCRAM TEST LC05EhED INNER FILTER CAU3E0 UhCCUPEING

C CE2 LISE52 11C277 P CD Hit CL G80 H-5 thCCLPLED OLRING FUNCTICNAL TEST LOCSENED INNER FILTER CAUSED UhCCLPLING

C PIl Cit 343 111276 P CD IC3 $C IPPRCPER RCC PCVEMEkT5 CAUSED IhADVERTAhi CRITICAL PER5CNhEL SELECTED bRONG 8005 CURING TEST

C PC1 0173t3 022377 P CC IC6 5C IPPROPES RCC PCtEMEkT RESLLTED IN HIGH $UR 3 CRAP CEFECTIVE PRCCECUEE5 CN START-UP RCC SEG.

G >P1 C17t11* C31C77 P 'CC LCC C L C3 FCLhD LINEAS INCICA1. Oh 3 COLLET RETAIMER TUIES CALSE Lh0ER INVESTIGATION

C DP1 C194C4 1L2477 P CC CC2 5C CBC 26-51 FAILED TC Ih5ERT WHEN RX hA5 SCRAPMED ACCLP. FCR CR0 NA0 IMPRCP. WLW LINELP

"
..
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e w

AGGRECATE CF ALL CECM FALLT5 FCR PLANTS h1TH hCh-51AhC. TECH.5PEC5.

> CF
h 5k I$%

. .I.. .C C..k T h.0.C A..!.k.5 !.. CC.f.k .E .h.a. f.A I.L b.E E..M C.C.E P.A.IL.L.R E M E.C.N.A.h.!.5.M. . . . .... . . .

C PS2 C1t7t3A 010277 P CD CC0 RL RCC 3C-27 DIC MCT FLLLY 1h5ERT CN ALTO-3 CRAM SIGML 5PECIFIC CAUSE NCT CETERMIhEC
C PPE C167t38 010277 P CC CCC R L ACC 54-23 CIC MCT ILLLY Ih5ERT CN AUTC-5 CRAM SIChL SPECIFIC CAUSE h0T DETERMINEC
C PS3 C14724A CSCf76 P CC CCC RL RCC 10-23 CIC hCT FLLLY Ih5ERT CN AUTO-SCRAP SIGNL SPECIFIC CAUSE h0T DETERMIMEC
C FI! C147248 CS2576 P CC CCC RL RCC 1C-23 OIC NCT FLLLY INSERT ON Ab10-3CRAh SIGhL SPECIFIC CAUSE NOT DETERMIMEC
G F83 C15051A C92577 P CC CCI 5C RCD 02-27 FAILEC 10 FAST SCRAP hMEN REGLIREC TO FAILLRE CUE TO CLCSEC CHG. HATER VALVE 5
C FB3 C190919 CS2577 P CD OC1 5C RCC 14-15 FAILED 10 FAST SCRAM kHEN RECLIREC TO FAILLRE CUE TO CLOSED CHG. h ATER W ALWE5
G Pt3 CitC51C 092577 P CD DC1 3C RCC 18-C3 FAILEC 10 FAST SCRAM kHEN REQUIREC 10 FAILLRE CUE 10 CLOSED CMG. HATER v4LtE5
G PIl C17773 C50277 P CC HCC L RCO 46-39 hA5 h!Th0$AbN SEYONC THE FULL QUT POSIT. cab 5E bMCER INVE5T. NEh LER TO BE SLenIT.
G P!1 C18?CC 08C677 M CC CCC L RCO 34-11 REPAINEC: full CUT kFEh RI kA5 SCRAMMEC CAUSE LNDER INtEST. NEh LER 10 SE SUIMIT.
C CC1 C1538C C1057e M CD IC1 5C TPPROPER RCC PEbEPEST/2 PLLLEC 51MULTAhE005LY PER50NhEL ERROR

bd b h>1 C19854 11C377 P CC L23 R L RCC SPICER A!5EMBLY DAhE FOUhC SEPAR FRCN ACC htB CAUSED 8Y FactTY BRA 2E JCinf"~
b IP2 CitC71 0*2t77 P CC GCC L RCC F-2 8Ahk C CRCPFEC CORING STARTLP C203E LhnhChh
b IP3 C16551 111874 P CD FC0 L ACC 0-8 EANN 8 BECAPE MISALIGkED DURIhG h0RPAL CPS CALSE LNKhChh
b RG3 C1459e* C41674 P CC G21 T C C2 8 BANK CRCLP 2 ROCS C-5 AND G-9 DROPPED FAILLRE OF 4 P.C. CARDS PC5518LE CALSE
h 661 C15C98* C7C476 P CC G21 T C C2 8 Bahn GRCUP 2 BCD5 G-5 AND G-9 DROPPED ST AT10h ARY CCIL CIRCUITRY F AILLRE

h RG1 C1!328* CGC476 P CD G21 T C C2 C BANK CALLP 2 ROCS G-3 AND G-11 PARTIALLY CRCPPEC STAT 10hARY COIL CIRCUITRY FAILLRE
b RCI Cit 444 121776 P CC G21 i L RCC F-12 CRCFPEC CU5ING CPER. AT RECLCEC LCAC FAILLRE CF STATIChARY HOLD CCIL CIRCL1TRY
h RC1 C195%: a11677 P CD E21 iC RCC CCMTRCL LRCENT IAIL. 800 STCP AL&RM LIT RANOCM FAILURE CF 2 DEFECTIVE P.C. CARC5
b 861 C15556 111277 P CC E21 1C RCC CCN1RCL LRGENT f AILLRE ROC AL ARP LIT STATIONARY REGLLAT. FAIL. IN ISD PhR.CAS.
b kb2 015342 C41477 M CC DCC L BCC M-9 CIC DET Ih5ERT Ch REACTCR TRIP CAL 5E 15 Lhnhohn
b RC2 C2C512' 021776 P CC J23 8 1 C2 PIhHOLE LEAK! CN 2 SEAL HELD 5 (C-4 AhD G-73 APPAREhTLY THE RESULT OF hELC CEGRACATICh
h eL1 Clet?? 081477 P CC G21 5C RCO J-1345bLICChh 8AhK ABCROPPEC DURIhG hORM. OPER LOS5 OF PbR TO STATIch. GRIP CCIL CF CRCM
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AGGREGATE OF ALL CRDM FAILLPES F05 PLANTS WITH NON-STAND. LECH. SPECS.; 1/1/76 THRU 4/30/78:

BAbC0CKEWILCOX

STANDBY
PLANT CEIT. HRS. ur.,i ATIch FAULTS POP. HOURS HOUR RATE

AR1 12946.0 69 0 893274.0 3.4E-068

OE1 13620.0 (9 0 939780.0 3.2E-06*

DE2 13196.C (9 2 910524.0 2.2E-06

DE3 15777.C 69 1 1088613.0 9.2E-07

R$1 12642.C 69 0 872298.0 3.4E-06*

Til 14916.C 69 0 10292C4.0 2.9E-06*
_____ __________

TOTALS 2 5733693.0
* DENUTES OPPER 95 PEECENT C0hFIDENCE BOUND WHEN NQ FAULTS RECORDED

AGGREGATE OF ALL CRDM FAILLRES FOR PLANTS WITH NON-STAND. TECH. SPECS.; 1/1/76 THRU 4/30/78

COMBUSTION ENGINEERING

STAND 8V
PLANT CRIT. HRS. POPULATION FAULTS POP.HCURS HOUR RATE

FCI 16130.0 49 0 790370.0 3.8E-06*

NY1 18606.0 E5 0 1581510.0 1 9E-06*

TOTALS 0 2371880.0

* DENOTES OPPER 95 PERCENT CONFIDENCE SOUND WHEN NO FAULTS RECORDED

' -

. .

__
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AGCREGATE Of ALL CRDM FAILLRES F06 PLAhTS WITH N0h-STAND. TECH. SPECS.; 1/1/76 THRU 4/30/78

GENERAL ELECTRIC
________________

STANDBY
PLANT CRIT. HRS. POPULATIOh FAULTS POP.HGURS HOUR RATE,

bF1 10793.C 1E5 0 1996705.0 1.5E-06*

BF2 11809.C 125 0 2184665.0 1.4E-06*

8F3 11545.C 185 0 2135825.0 1.4E-06*

BP1 13379.0 32 5 428128.0 1.2E-05

C01 16617.0 127 1 2276529.0 4.4E-07

DA1 15981.0 E9 0 1422309.0 2.1E-06*

DR1 15801.C E0 1 1264000.0 7.9E-07

DR2 16103.0 117 56 2850231.0 2.0E-05

DP3 17226.C 117 0 3049002.0 9.8E-07*

O FN1 15876.C 127 0 2175012.0 1.4E-06*
"

FP1 15348.0 137 0 2102676.0 1.4E-06*

mil 17024.C 145 0 2468480.0 1.2E-06*

M01 18126.0 121 0 2193246.0 1 4E-06*

NM1 16060.C 129 3 2071740.0 1.4E-06

OC1 16142.0 127 0 2211454.0 1.4E-06*

PB2 13776.0 1 E5 2 2548560.0 7.8E-07
PB3 14885.0 125 2 2753725.0 7.3E-07

P11 13412 0 145 2 1944740.0 1.0E-06

uC1 15547.0 117 0 2751819.0 1.1E-06*

OC2 16750.0 117 0 2964750.0 1.0E-06*

VY1 17311.C E9 0 1540679.0 1.9E-06*
----- ______--__

TOTALS 72 45334355.0
* DENOTES UPPER 95 PERCEhT CONFICENCE SOUND WHEN NO FAULTS RECORDE0
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AGGREGATE OF ALL CRDM FAILLRES F0F PLAhTS WITH NON-STAND. TECH. SPECS.; 1/1/76 THRU 4/30/78

WESTINGHJUSE
_________o_.

PLANT CRIT.HAS. POPULATION FAULTS POP. HOURS HOUR RATE

FN1 18030.0 '45 1 811350.0 1.2E-06

IP2 1C995.0 61 1 670695.0 1.5E-06

IP3 11694.0 61 1 713334.0 1.4E-06

KE1 16994 0 23 0 560802.0 5.3E-06*

PRI 16859.C 27 0 623783.0 4.8E-06*

PE2 17531.C 27 0 648647.0 4.6E-06*

Pil 18041.C 27 0 667517 0 4.5E-06*

PT2 17964.0 27 0 664668.0 4.5E-06*

$ RG1 14639.0 23 0 483087.0 6.2E-06*

R02 16245.0 41 3 666045.0 4.5E-06

Sul 14325.C 45 0 644625.0 4.6E-06*

SUI 15487.C 53 0 820811.0 3.6E-06* .

SU2 13160.C 53 0 697480.0 4.3E-06*

T03 15712.C 53 0 832736.0 3.6E-06*

TU4 14145.0 53 0 749685.0 4.0E-06*

Z11 15178.0 $3 0 804434.0 3.7E-06* '

Z12 13657.C 53 0 723821.0 4.1E-06*
_____ __________

TOTALS 6 11783520.0

* DENOTES UPPER 95 PERCENT (DNFIDENCE SOUND WHEN NO FAULTS RECORDED
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AGGREGATE CF ALL CRDM FAILlaES F06 PLANTS w!TH NON-STAND. TECH. SPECS.) 1/1/76 THRU 4/30/78
FINAL STATISTICS
--._--______....

STANCBY
HOUR RATE

2.6

EAB.EkIL. 5 2E-07

3.7

COMB.ENG. 1.3E-06*

1.2

CEN.ELEC. 1.6E-06

1.2

d
2.0

bESTINGH. 5.1E-07
2.3

'

1.7

FWpeS 4.5E-07

1.9

1.2

CVERALL 1.2E-06

1.2

* DENCTES LPPER 95 PEECENT CCNFIDENCE 800ND kHEN NO FAULTS RECORDED ;
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.aCGEEGATc LF ALL LRCM fabL15 F0k FLAN 15 h1TH P0h-5TAND. TECH. SPECS. (CCMPAhD FALLTS INCLUDEDil 1/1/76 THRU 4/30/78

B A B CJ C._K E W I .LC O X..... __. ...

PLANT CPIT. HRS. POPULATICN FAULTS PCP.HCURS NOUR RATE

AR1 129*6.C (9 9 aQ3274.0 1.OE-OS

DEI 13620.C (9 0 939780.0 3.2E-06*

-0E2 13196.C (9 14 910524.0 1.5E-05

CE3 15777.0 (9 19 1088613.0 1.7E-05

RS1 12642.C (9 1 872298.0 1 1E-06

TIl 14916.C (9 0 1C292C4.0 2.9E-06*
..... ..........

TOTALS 43 5733693 0

* DENUTE) LPPEk 95 PERCENT CONFIDENCE 80JND WHEN NO FAULTS MECORDED

d
e

AGGFEGATE OF ALL CRCM FALLTS F0R PLANT! !TH Fuh-5TAND. TECH. SPECS. (CCMPAhD FAULTS INCLUDED); 1/1/76 THRU 4/30/78

COMBLSTION ENGINEERING
STAN38Y

PLANI CEIT. HRS. POPULATION FAULTS PCP.HCURS HOUR RATE

FC1 16130.C 49 0 790370.0 3.8E-066

MT1 18606.C E5 0 1581510.0 1 9E-06*

TCTALS 0 2371880.C

DENOTES UPPER 95 PERCENT LONFIDENCE 800ND WHEh NJ FAULTS RECORDED*
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ACbfLGalE OF ALL CROM FAULT! FJE FLANT5 WITH 70N-5 TAN 0. TECH.5PEC$. (CCMPAND FAULTS INCLUDED)g 1/1/76 THRU 4/30/78

GENERAL ELEC__________.__TRIC___

STshDBYPlant CRAT.HPS. POPULAT10h FAULT 5 PCP.HCUE$ HOUR AATE
8F1 1C793 0 125 0 1996705.0 1.5E-06*
SF2 11809.C 125 1 21846e5.0 4 6E-07
8F3 11545.C 1t5 0 2135825.0 1.4E-06*
8P1 13379.C 22 5 428128.0 1 2E-05
Cal 16617.0 127 1 2276529.0 4.4E-C7
CA1 15981.C E9 0 14223C9.0 2.1E-06*
091 15801.C to 1 12640E0.0 7.9E-07
DR2 16103.C 117 57 2850231 0 2 0E-05
OR3 17226.C 117 0 3C490C2.0 9.8E-07*

.

EN1 15676.0 127 0 2175012.0 1.4E-06*

Z FP1 15348.C 137 0 2102676.0 1.4E-06*
RIl 17024.0 145 1 2466420.0 4.1E-07
M01 18126.C 121 1 2193246.0 4.6E-C7
NMI 1606C.0 129 4 2071740.0 1.9E-06
DC1 16142.C 117 0 2211454 0 1.4E-06*
P82 13776.0 185 2 2548560.0 7.8E-07
P83 14*85.C IES 5 2753725.0 1.8E-06
PIl 13412.C 145 2 1944740.0 1.0E-06
QC1 15547.0 117 1 2751819.0 3.6E-07
QC2 16750.C 117 0 2964750.0 1 0E-C6*
VY1 17311.C E9 0

_1_54067_9.0 1.9E-06*
_____ ____ ___

TOTAL) 81 45334355.0

* DENGTES LPPER 95 P ERCENT CONFIDENCE BOUND kHEN NO FAbLTS RECORDED
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aCGkEGATc Of ALL CR0" FALL 15 FJE FLANT! h!TH SCh-5TANJ. TECH.5PEC5. 1CCMMAhD FAULTS INCLUDEDil 1/1/76 THRU 4130/78

W E ST_IhGH30_S E____ _____ _

STAND 8f
PLAmi C S I T . H P,5 . POPOLATICh FAULT 5 PCP.NC0k5 HOLk dATE

FN1 18C30.C '45 1 811350.0 1.2E-06

IP2 1C995.C (1 1 67C695.0 1.5E-06
,

IP3 11694.C el 1 713334.0 1 4E-C6

KE1 16994.C 23 0 5608C2.0 5 3E-C6*

*R1 16859.C 27 0 623783.0 '.8E-06*

Tk2 17531.0 27 0 648647.0 4.6E-06*

PT1 19G41.C 27 0 667517.0 4.5E-06*

PT2 17964.C !? O 664668 0 4.5E-06*

EGl 14639.C 23 9 483087 0 1 9E-05
g

3$ R02 16245.C 41 3 666045.0 4.5E-06

501 14325.C 45 0 e44625.0 4.6E-C6*

501 15487.C '3 1 82C811.0 1.2E-06

502 13160.0 53 0 6974E0.0 4.3E-06*

T03 13712.C 13 0 832736.0 3.6E-06*

104 14145.C 53 0 749665 0 4.0E-06*

ZIl 15178.C 53 0 804434.0 3.7E-06*

212 13657.C 53 0 723821.G 4.1E-06*
_____ _-

TOTALS 16 11183520 0

,
DENOTES OPPEk 95 PERCENT C0hFIDENCE BOUND WHEh MJ FALLTS RECORDED*
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ACGPEGATE JF ALL CkDM FAULTS F0P PtahT5 mITH DOF-STAND. TECH. SPECS. (CCMPAFD FAULTS INCLUDED); 1/1/76 THRU 4/30/78

FINAL STATISTICS
STANCBY

HCUA RATE

1.3

EAB.Eh1L. 7.5C-06

1.3 ,

COMB.ENG. 1.3E-06*

1.2

EEh.ELEC. 1.8E-06
1.2

'd
e

1.5

6ESTINGH. 1.4E-0$

1.6

I 12
- FhR'S 3.0E-06

1.3
.

1.2

CVE8! LL 2 1E-06

1.2
,

s

* CENCTES LPPER 95 PEECENT CCNFIDEhCE 80LND tHEN ND FALLTS kECONDEC
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APPENDIX AF

AGGREGATE OF ALL CRDM FAULTS
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AGGREGATE CF ALL CROM FALLTS

P CF
C 1LAg

hb 5fh Fa!L FAIL P
h I CCNT.hc. LAlt 5P CLCE E 58 IAILURE MOCE FAILbRE PECHANISM

C CCI C157f1 1EC377 P CC GCC 2 L ECC 1 CACPPEC mHILE PULLIhG GROLP S UmnhouN

C CC1 C20171 010272 P CD C21 TC =>1LL AT 55 'bR CEA 32 CRCPPEED TO FOLLY In!ERTEC CEA 15-r.1 P h t .5UP . FAILEC
C CC2 CIEACCA 07CS77 P CD G21 i C t>ILE CPER. AT FULL PuR. CEA 30 SLIPPE0 PARTIALLY INTERMITTEN FAIL. OF ISWDC PCmER SUPPLY
C CC2 Lif3006 C7C777 P s0 G21 1C h>ILt CPER. Al FbLL Pek. CEA 30 SLIPPED PARTIALLY 1hfER91TTEN FAIL. OF ISv0C PCuft SUPPLY
C CC2 C15214 1CC277 P CC 621 TC CURING Futt Fb>. OPS. CEA 37 CRCPPED TO FutLY Ibs. 15 VLT PmR SUPPLY FAILED Low

C CC2 C19693 111177 P CC E21 !C CEA 36 bCLLC PCT MCbE THEk CRCPPED mHILE AT 55 Puk DEFECT. TIPER N00. IN CJIL PhR P R O GR A MM E R

C CL2 C2C228 01217e P CC GCC 6 L ELC 1 DRCFPEC CLAINE PChER RECUCT13b UNWhCgh

6 CCP C2 cst 1 021*7e P CD CC0 RL RCD 33 CRCPPEC CLRIDG PChTHLY EXER. TEST 5 UNAN0=h

C FCI QC0233 Otot?3 P CD IC6 20 mLOS mIIbCRabb tHIC& 8ECUCEO 3/C MARGIN T0 e 2.4 PROCECbRE IA5EC Ch mRONG RCD =0RTH CuttES

C FC1 CCC4Ce 0t1773 P LO GIS L CEA 15 CRCPP EC 10115 LCwth HARC STCP CLUTCH CGIL FAILE0

C PI2 CitC3C OS227e P CC G21 5C DLRING CEA PARALLEL.0P5.eCEA 49 QAOPPED INTO CORE BL0mN FU5E IN PARALLELING CIRCu!T

C $L1 C14959 u*257e P CC E21 5C REGULAT1hG RCC 59 IPMDbA8LE SECAUSE OF CEA POO. PAL FAILLRE IN R AISE tLCWER Caf 0F THE PCOU' E

gg C SL1 Cit!CR 071076 P CC G21 TC CIA SC CRCFPEC mITH RI. CRIT. AT 0.01t PmR. FAILURE OF IS WOLT PJmER SUPPLY

ch C SL1 Cl??CC 020477 * CC GCC Pb CEA e60 CRCPFE0 eFILE AT POWER THE CALSE 15 UNKnonM

C $L1 CalceC CS2777 P CC G21 TC CEA 39 CRCPPEC mITh PLANT CPERATING AT PGuEt FAULTY INSERTION TIMER

C SL1 C1457tA AC2f77 P CD GCC R L CEA e56 CkCPFEC FCR ha APFAREhi REA5Ch CAUSE ONKN0dNeP055.P436.PtR.5UP.ETIME. MOD

C !L1 0195769 1C2t?7 M CO CCC RO CEA #56 DROPPE0 F0k N3 APPAREhf REA5Ch CAUSE LMKhCdNeP055. PROB.PWR.5UP.LTIME.MCC

C EF1 CCC112 1C0473 P CD Ble T RCO 26-55 OR1WE FAIEE0 TC INSERT eHILE AT PCufk ROD ORIVE SYS BAD A DIRTY STRAINER

G OFI CCC512A 160473 P CD 020 $C RCO S4-27 WAS DALVEC OLT kHILE FULLY h!THORAsN NO SUPPLY AVAILABLE TO SCRAM RC0(PERSCMLB

C 0F2 G19392 0t1976 P CD 020 50 RCC 30-31 IhCAPASLE OF SCRAMtHCU WAL%ES 5 HUT COMMAND FALLitPER50NNEL ERROR

G IP1 CCC9C3* 032314 P LC kCO 8 0 06 6 CRDN b1THC5Aut TIPE5 utRL LES5 THAN TECH. 52EC. CAuSE bNDER INVESTIGATION
G EF1 CICL32 033174 P CC LC8 &T CLAIhG 1h5PEC ROD RCLLER MISSING RCD SLADE C-6 EXCESSIVE BEAR OF SOFT PINS

G IP1 CIC07e* Ot0474 P GC #CO 8 0 C6 6 CRJM h!THDEAeL TIPES hERE LESS THAN TECH. SPEC. UNEN0ah/POSSISLE DESIGN DEFICIENCY
C 8P1 CIC3916 OtC474 P CC F1C R1 RCC C4 FAILEC 10 M0bE CURING PRE-5fARIUP TEST ROC eLADE ROLLER HEDGED IN DIXIE CLP

G 8P1 01C3916 ctC574 P CC F10 8 7 RCC 85 hCLLC huf N0bE FR0h FULL INSERTED SOLT OR CAP 3 CREW HEDGED IN CIs1E CLP

G IP1 C12197 011775 P CD F10 mT SEPI-ANL CR0 TEST - ROC B4 STOCn FULLY INSERTED 1-INCH BOLT WITM hui LODGEO IN THIM8LE

G IP1 C122CG= 011673 P CD kCC B L 04 4 CROM h1THCEAhL T1 PES WEFE LE55 THAN TECH. SPEC. CAUSE UNEMCWN
G EP1 C131*7 072375 P CC Fic RT RCC E4 ocLLC NOT mI1HORAW PROPERLY POSSISLY LCOGEO SY SMALL 08 JECT IN INTERN

C IPA C13723 111373 P CC CCI 5C A00 thCAPASLE CF SC8AN/ACCumuLAT0A bALvt0 OLT PER50NhEL ERROREIh5TRUCTICNS REVISE 03

6 IPI CleG24* QP2377 P CD kCC 8 L 03 3 CROM WITHCsamt 11 PES hEEE LE55 THAN TECH. SPEC. CAUSE LNEhCWN

' *
?,
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P CF
L C 1LA

t A 5C Y A 1
E h fall Y p FAIL P 5L
M Y CCNT.h0. Dalt 5 P CCCL E$e FAILURE MOCE FAILURE MECHANISM

G EP1 C1972$ 111177 P CC ECC RL UkA8LE TC h11kDdAW 80D 84 FROM POS S TO 6 UNKNCWN#PO$$18LY A FOREIGN 08J.81NCING IT

G EP1 C2C934 032078 P CD J13 i LEAKAGE FROP GCJ F3 CRIVE FLAhGE O-RING SEAL FAILURE

G 481 Cit 935 010977 P CC 101 5C CPE8AT08 PbLLED ROD 5 TO NOTCH 40 INSTEAC OF 24 PERSONNEL ERROR # MINIMIZER FAILED 10 eLOCE

G 982 C13629 092575 P CD Hle T PCD 26-07 ORIFT FR3P FLLL INSERT TO FLLL w!THCRAW FOREIGN MATTER Ih CRD COLLET PISTON AREA
G E82 C2C238A 03317s > CD Hle CC RCD 22-19 UhCCuPLED FROM CRIWE RECHANISP ROD DAIvE MECH. INhER FILTER CAME LOC 3E

G ER2 C2Ct3tB 03317e P CD Hle CC kCC 26-39 LNCCLPLED FROM CRIVE RECHANISM 800 DRIVE PECH. INNER FILTER CAME LOC 5E

G CC1 C195P3 CS2977 P CL HC2 CC UhCOUPLIhc 8CC AND $ pud FINGERS SENT IMPROPEA A55EM8LY ST MAINTAlhAhCE PER$0N

C CA1 C1042e 07C274 P CO ICC 7C RCC 16-27 WI1>0 ret 61THCUT WITHDRAuL SIGNAL APPL 1C EXACT CAUSE NOT STATED
G Cet 010!!7 071674 P CD TCC TC PCC 06-23 mI1>Dett 61THCUT WITHCRAwL SIGNAL APPLID CAUSE LhKMCvN, OEIhG INVESTIGATEC

G CA1 CICt41 04Ct74 P CD 121 1C RCD MOVEC WIl&OUT OFEPAT0p ACTICM th 2 INSTANCES PROS. CAU$EeM015E $ PIKE 5 IN RMC5 OR TIMER

C Cal C1311PA QP147? P CD C13 8L RCD 22-23 OIC NOT F LLLY Ih5ERT F3LLCh!NG 3 CRAM w0RN CR LEAKING PISTGN SEAL R1hG5 IN CROM

G CA1 C131 tem 02147S P CD C13 8L PCD 30-27 DIC NUT FLLLY 1h5ERT FOLLOh!NG 3 CRAM WORN CR LEAKING PISTON SEAL RINGS IN CBCM

I$ G CA1 C134tSA C92973 P CC C13 8L RCC 22-23 Dit NOT FLLLY Ih5Enf F3LLOWING 3CR AF m0RN OR LEAKING Pl$ TON SEAL RINGS IN CPDM

C CAA C13465E 092975 P C9 C13 8L RCC 30-27 DIC h0T FLLLY INSERT FJLLOh!NG 3 CRAM h0RN OR LEAKING PISTON SEAL RIhG3 IN CRCM'

G C81 CIC29C 041074 P CD F 22 L CCNTROL ROD ELADE F-1 h00LD NOT MOVE FROM FLLL IN CAP SCREm WAS LODGED IN GUIDE TuSE
C C51 CIC1t3 041274 M CD FIC T CED s-2 h0 LLC h0T FLNCTIch WHEN G1 WEN h! THOR Ah 31G HI CpuC LtL SELIEVED TO BE RESPCh3IOLE

G Cal C1043CA 070474 * CC HCC 8u ROC 04 MOVEPEhi CCULO h0T SE CETER. Oh NUC.INSTSU. UNDETERMINED

E CPI CIC43CM 07C474 M CD HCC 8L RCC AS PC%EMEhi COLLD NCT SE DETER. ON NUC.IM5TBU. UNDETERMINED

G CR1 CIC43CC 0?C474 M CD HC0 h L 800 010 McVEPENT COLLD NOT BE DETER.Ch NUC.IN$TSU. CNDETERMINED

G CPI C1C429 371474 M CC HCC 8L SCC AT PCtEMEhi Coul0 hCT BE DETER. CN NUC.INSTRU. UNDETERMINED

C CE1 CIP2et d51577 M CD 810 i CR0 G-9 INSE8TED TO 00 THEN JRIFTED 10 POSITICh 12 PRCS.CAUSE JF MALFLNC.ha$ FCD. MAT.CCNTAM.
G CR2 CCC284 021973 P CC HC2 eC CSD L-11 LNCCLPLEC bHEh blTHDRAh4 DURING STARTuP IMPRP. INSTAL. OF FILTER DAMAGE RETAth.5PR
C CP2 COC2tS C21973 P CD F02 8C C AC u-8 UNCCLPLED h>Eh h1THORAWN DURIhG STARTUP IMPRP.IWaTAL. CF FILTER DAMAGE RETAIN.5PR
G Ca2 CCC286 021973 P CD H02 8C CSD 8-6 UNCCLPLED WFEN b1THDRAWN DORIhG STARTuP IMPRP. INSTAL. OF FILTER DAMAGE RETAIN.3PR
C CEF Coceen J31474 M CD HCC Pc CaC e-11 LNCELPLED EURIhG SCRAM TEST TO 8E DETERMINED

C C92 CIC314 061574 P Cr PCC R U CED L-9 UNCOLPLED h>ILE SEING WITHORAhN FAILLRE MECHANISM h0T KN0hM
C Em2 C107!! IC2374 M CC HC0 R L Cs0 P-12 LhCCLPLEC 6HILE SEING h1THCaAwh FAILURE MECHANI5M hai KNoth
G CE2 CIC904 110274 P CC HC0 PL CEO N-1C LhCCLPLED 6HEh b1THDRAhN DURING STAsibP FAILURE RECHAh!5M h0T Wh0tn
G CR2 010945* 110274 M CD C13 C U 93 93 8005 Ih5ESTED TC P05.02 FJLLOWING SCSAM PROS. CAUSE ExCES.LEAW. PAST SEALS OF CR0

G Ca2 CIC945A 11C274 P CO C13 C L 03 3 CROS FAILEC TO GO TO POS 02 CR SEL0h Ch SCRAM PROBASLE EXCESSIVE LEAKAGE PAST 3EALS
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AGGREGA7E OF ALL CRDM FAULTS

P CF
!h a1% A

& > EARL T a 8 AIL P 5L =

m T CihT.h0. RATE 5P CCCE E5e IAILLBE MODE FakLLRE MECHANISM

G CR2 C12217 C12$75 P CD IC6 5C 2 ADJ CCNTRCL 8C05 blTHCRAmm CURIhG REFUELING CEFECTIVE TEPPCRARY PROCEDURE

G CR2 C12E'e* Ot117' P CC p 2r 5 C C4 CLB1mG SCRAR TESTe4 Cat 5. CIO MCT MEET St SCR. TIM. HIGH PRESS. Im SCRAM tLV.NEACER

G CO2 C14 29 041376 P CC TC3 TC BCC5 EXCERCISEClas WESSEL CPEN#PERichhEL IN AREA PER5ChhEL FAILED TO EVACUATE AREA

G CE2 C17177A 121276 P CC Hle 8L CRC F-5 LhCCLPLEC FCLLChihG SCR CORE SCR AM TESTING LOC 5ENED INNER FILTER C AUSED uhCOUPLING

C CO2 C171378 121276 P CC H1e tL CRC F-S LhCCLFLEC FCLLChihG 3 CRAM G h!THCRAhL LOCSEhED IhMER FILTER CAUSED UNCCUPLING

G CR2 Cit 9C7A 122E76 M CC Hle BL CRC J-11 LNCCLPLED IURING R3UTINE 5/U AT P05.48 LCOSENED IhMER FILTER Cab 5EO uhCCUPLIhG

G CR2 Cit 9C78 122876 P CC ele 8L CbC J-11 LNCCLPLEC AFTER Ih5ERT.Lw!THCRau.TC PC548 LOOSENED IhMER FILTER CAUSED UNC00PLING

G CR2 017515 04C277 P CD HIP PL CBC L-S thCCLFLED nFEh h!1HORAuN CURING STARTLP LOOSENED INNER FILTER CAUSED UNCOUPLING

G Ch2 C17516 040277 P CD H1e 8L CEO H-8 LhCCtPLED htEn h!THDRaun CURING ST ARTUP LCC5ENED INNER FILTER CAUSED uhC0bPLING

G CR2 Clele? 060577 P CC H19 RL CBC L * thCCLPLED ttEN h!THORAbN OURING STARTLP LCC5ENED INNER FILTER CAUSED UNCOUPLING

G CA2 C1t4*Ce 07C977 P LC L13 CL 46 4e CADS FAILEC TO FLLLY INSERT F3LL0 MING A SCRAP h0RN OR CETERICRATED STOP PISTch SEALS

G CR2 CA8933A JeC277 p CC H18 8L CBD F-S thCCLPLED m>Em h!THORAnn AFTER SCRAM TEST LOOSENED INNER FILTER CAUSED uhCOUPLImG

La G CR2 C169338 080237 * CC H18 tL Cht H-7 LhCCLPLED wtEm h!THORAhN AFTER SCRAM TEST LCCSENED INNER FILTER CAUSED uhCouPLINC

$$ G CW2 C196S2 110277 * CC H18 8L CBC H-S UhCCLPLED CLRING FUNCTICNAL TEST LOOSENED INNER FILTER CAUSED UNCCUPLIhG

G C63 C12349* 03C275 M CC F13 CL C6 DLEING CBC SCRM T5T 6 CROS FAIL.55L20t INSERT TIME DETERIORATION OF CRO.0EIVE SEALS
C CB3 C12343* C 31e 75 * CD k 13 CL Go CLBING CBC 3CBM T5T e CBC5 INSERT.f!ME EEC. TECH.5P DETERICRATIJN OF CRC ORIVE SEAL 5
G CR3 C1292C* Ce2675 M CD LCO CL C4 thACKS Ih CCLLET HCL 5NG OF 4 CRO5 FCUND PERF.MAINT CAUSE NOT CEFINITELY DETERMIhED ,

G PIl CCC2C' 072473 P CC HC0 L CCNT. RCC 18-35 uENT TO OtERTRatEL POSITION PRCA. POSSISLY Out 10 C0uPLIhG SPUG

G Pil C16343 111276 P CD 103 $C IPPROPER RCO PCVEPE6T3 cab 5EO INADVERTANT CRITICAL PERSONNEL SELECTED WRONG RC05 00 RING TEST

C PCI CC211e 052372 P CD 013 L 1 CONT. 800 CIO NOT FULLY INSERT CURING 3 CRAM EXCESS. LEAK. ACRC$$ STOP PISTON SEALS

C PCI GAF3t3 942377 p CD Ice 50 IPPRJPER RCD PCvEME>T RE5LLTED IN HIGH $0R SCRAP DEFECTIVE PROCE0 BEE 5 04 START-UP RCD SEQ.

G kP1 CCC*C6* 142073 P CD C13 8U 11 11 C3NT. ROC 5 010 NCT FULLY INSERT CURING 3 CRAM EXCE55 LEAR. ACROS5 STOP PISTON SEALS

G kM1 CCC*8e* 412673 P CC C13 8 C 15 15 CJNT. ECC1 CIC NCT FULLY IN5ERT CURING SCRAM ExCE55 LEAR. ACROS5 STOP PISTON SEALS
G hal C17011* C31C77 p CD LCO C U 03 FCuhD LINEAR INCICAT. Ch 3 COLLET RETAINER TuSE5 CAUSE hm0ER INVESTIGATION'

G MM1 C194C4 1C2677 M CC CC2 5C CR0 26-51 F AILEO TC INSER1 dHEN RX hAS SCRAMMED ACCUM. FOR CAO HAD IMPROP. VLV LINEGP

G PS2 0167634 010277 * CC CCO Re ALC 30-27 OIC h01 FLLLY INSERT ON AUTO-3 CRAM SIGML SPECIFIC CAUSE NOT CETERMINEC

C Pt2 Cle7e38 010277 P CD CCC B u RCC S4-23 Olt N3T FLLLY Ih5ERT ON ALTO-5 CRAM 51GML SPECIFIC CAJ5E NOT DETERMIMEC

C PS3 014724A CfC876 P CC CCC R L 8CD 10-23 OIC h01 FLLLY Ih5ERT 04 Auf0-5 CRAM SIGML SPECIFIC CAUSE NOT DETERMINE 0
G Pt3 G14724P 0$2576 P Co CCC R t RCC 10-23 CIC NOT FLLLY Ih5ERT ON AUTD-SCRAM SIGML SPECIFIC CAusE NOT CETERMINEC

G PB3 C19091A 092377 A CC CC1 5C ECC 02-27 PAILEC TO FAST 3 CRAM uNEN REQUIREC TO F AILURE DUE TO CLOSED CMG. NaTER v&LVES

S *.
,
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h b FAIL ff8A L e
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G Pf3 CISC916 092577 P CC LC1 5D RCO 14-15 FAILED TO FAST SCRAM kHEN REQUIREC TO FAILURE Dbf TO CLO5ED CHG. WATER VAL %E5
G PB3 C19C910 C92577 * CC CCI 5C RCD 10-C3 FAILEC TO FAST ScaAM kHEN REQUIREC TO FAftuAE DLE TO CLOSED CHG. MATER b4LVE5
G P11 CCCL7tA 03JG73 P CC 12C 50 R CD 34-15 MCV ED F RCP eIN. h!THDRaw1 TO FLLL-IN M3VE. CUE TJ HI. PRE 5. IN COOL. WTR. LINE
C Pil CCCCleb C3C973 P CC #05 C RCD 34-15 INTERFER b!TH FLEL ELE.CHN. 1" FR.FUL-lh LNCHAMFERED EDGE 1hTERFER5 hITH FUEL CHN.
G *11 C11713 050277 P CC HC3 0 RCC 46-39 WA5 h!THopAhu 8EY3ND THE FOLL QUT PC51T. CAUSE UNDC. INVEST. NEW LER TO SE SUBMIT.

G F11 C187CL Cect?7 P CC CC0 U ACD 34-11 REPAINED FULL 00T WHEN RR hA3 3CRAMMEC CALSE ONCER INWEST. NEW LER 10 SE SUBMIT.
G CC1 CCO350 092173 P CD ICI 5C IPPROPER 900 POVEME>T/ HEAT GENERATION RATE EXCEED PERSONNEL ERRORthRONG ROD SELECTED
G CC1 CICES9 IC1174 P CC F 13 C RCC h-11 JAPPEC FLLtY INSERTED FAIL. CAL 5ED SY ORCKEN SEAL CN STOP PISTh
G CCI C12tt3 050375 P CC 106 5C IPPRJPEA A00 mITHDKAhL CUEING REFUELING INADEQUATE PROCECURES
G CC1 C153PC 07C976 P CC IC1 5C IPPR3PER RGC PEVEME>T/2 PLLLED 31MJLTANEcuSLY PERSONNEL ERROR

G %Y1 GCC417 110773 M LD IC3 5C IMPROPER 800 PCvEMEkT CAUSED IMADVERTAN CRITICALTY PERSDNhEL ERROR 5/ INTERLOCK 5 JuMPEREC/ TEST
h CCI 014L50 051176 P CD K19 E C 1 CR 2 ROC F1hGER$ STUCK / SEPARATED FROM 5PICEE RCD FINGER 5 BROKE kHEN FREEIRG RCCA E-3

$$ h hh1 615854 110377 P CC L23 PU ACC SPICER A5!EMBLY bAhE 10VNC 3EPAR FROM RCC HL8 CAUSED BY FAULTY BRAIE JOINT
M3 h IP2 018Cil 052677 N CD GCC b 900 F-2 BANK C DROPPED 00 PING STARTUP CAUSE bMKNOWN

~

h IP3 Cit 351 211876 P CC ECC L kCC C-8 8ANK E SECAPE MI5 ALIGNED DutthG NORMAL CPS CAUSE UNKNOWN
h Pf1 CIC649 452974 M CD 101 5C IMPROPER RJD POVEMESTfPART-LENGTH ROCS INSERTED TO --825 /tPER50hMEL ERROR
h RG1 C12311A 030575 P CD G21 T0 8 8ANK GR2 BCC G5 DROPPED hTR IN CAB GRND CONT Pht FOR STATN GRIP.
h 901 0123118 030575 P CD G21 7C 8 8ANK GR2 RCC G-9 CROPPEC WTR IN CAB. GRNC CCNT.PwR.FOR STATM CRIP.
b RG1 012542 041C75 M CC JC5 5C LEAK IN CAMPT SEC K-7 CAP DN CR0 800 TRAVL FOUSING CAUSED SY IMPR.TCRCEPAC1. DEFECT IN CAP
h RG1 C13394 491775 M CD E21 1C RCC G-5 SANK 8 DID kOT MobE WITH SANK ObRING TEST CPEN CRT IN CABLE OR C0!Le G-5 LIFT COIL

b RG1 L1459ti''041676 P CC G21 T C 02 8 8 ann GROUP 2 RODS G-5 AND G-9 DA3PPED FAILURE OF 4 P.C. CARDS P05518LE CAU5t
b RG1 C150Se* 070476 M CD G21 T C 02 e EANK GRCLP 2 8005 G-5 AND G-9 DROPPED STATIONARY CJIL CIRCUITar F AILURE
h RG1 01532P* Ot0476 M CC C21 T C 02 L 8ANK GRubP 2 R005 G-3 AND G-11 PARTIALLV CROPPED STATION ARY COIL CIRCUITRY FAILDRE
h RG1 01te44 12177e P CC G21 TC R00 F-12 DRCPPED CURING OPEA. AT REDUCED LOAD FAILURE OF STATIONARY HOLD CCIL CIRCUITRY
h RG1 U19555 111e77 M CC E21 TC RCC CONTRCL LEGENT FAIL. RCD STOP ALARM LIT RANDON FAILURE OF 2 DEFECTIVE P.C. CARDS
h RG1 C19596 111e77 M CD E22 TU PCC CONTROL LRGENT FAILURE R0D ALARM LIT STATIONARY REGULAT. FAIL. IN 18D Pht.CAS.
h 902 C64012* Ot2072 P CC G21 5 C C3 3 ROCS E8ANK C-GRCUF 2) DROPPED INTO THE CORE MULTIPLEXING THYRISTOR FAILURE PhR CA8280
t RC2 CIC293 052674 P CC 1C2 5C hCC a55EMhLY IhACVESTAhTLY REMOVED CURING REFUEL PERSONNEL ERROE
h kC2 C11114A 121174 P CD kCO L PART LEhGTH RCC CCNI. SYS FAILED hHILE AT P0hER CAUSE OF FAILURE NOT STATED
h RC2 0111148 121174 P CC 106 5C RCCS NCT IkSERTE0t5tD)phHEN PART-LENGTH RCD Ih0FER PROCEDLRES HAD 5 PARAGRAPH 3 CELETED

_ _ _ _ - _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ - - - _ -
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&Sff! GATE CF ALL CROM, FAULT 5
_

P. CF
L C TL A

V A 50 Y 3 1

h.bhhk> 1 C.C.h T h.o. .C .A h5 F AILLRE MODE FAILURE MECHANISM
- -- .C.. - - o- --__ _- --- -----------------

. ... .. ..

h PC2 C19342 C42477 P CC LCC U RCD N-9 CIO >CT IN5tRT CM REACTCR TRIP Cat 3E 15 UhKNOWN

h 6L2 C2C5:2* C21778 P CC J23 8 i C2 P1hMCLE LEAK 5 Ch 2 !EAL hELOS (0-4 AND G-73 APPARENTLY THE RESULT OF WELD DEGRADATION

h SLA 013t9L 102575 P CD LC2 C IN A0 VERT. 8ENT CRO ! HAFT CURIhG CRANE OPERATICN PERSONNEL ERROR

h SL1 Cle815 Dele 77 P CC G21 5C RCD J-1385htlCOWN eANK ASCROPPED DURIhG MORM. OPER LOSS OF PhR TO STATION. GRIP CCIL CF CROM
b TRA c145CC* 040476 P CD k 21 T C C3 ALL DIGITAL ECO P051TIch INDIC. eA5 LOST, 3 TIMES FAILURES CF ELEC. COMP. ObE TC QvtRHEATING

.

,

n T61 Cle9Ce* OF2177 P CD E21 5 0 13 LL55 0F RCC CChTROL AFFECTING 13 QF PLANTS 53 RC05 FAILURE OF SUPERVISORT BUFFEB PEP. CARDgj
m TL 3 GC102e Ge0P73 P CO CCC. 8 L ACC H-8 SibCM AT 225 STEP 5 AFTER ROC ORCP SIGhAL NO CAUSE DETERMINED

h 163 CCC3Ci c61873 P CC CCC Pt RLC J-5 #AILEC TO C50P AFTER RX TRIP SRERS CPEhEO N0 CAUSE DETERMINED

h 104 CCC283 Cet:73 P CC IC3 . b ' C RCC TEST CChCLCTED hMICH TECH SPECS CCNT ALLCh PERSONNEL ERROR

h Z32 CCC729 011774 P C0 J23 L LEAK.BETeh C50 LATCt HOL5NG GROD TRVL HOUSN CROM14 CRACR IN CANOPY SEAL kELO BEfen HOUSINGS

* s , ,

,
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AGGREGATE OF ALL CRDP FAILLRES; 1/1/76 THRU 4/30/78

8AEC0CK&WILCOX

STANDBY
PLANT C n I T . H P. S . POPULATION FAULTS POP. HOURS HOUR RATE

AR1 12946.C (9 0 893274.0 3.4E-06*

CR3 7430.0 69 3 512670.0 5.9E-06

CP1 4129.0 57 0 235353.0 1.3E-05*

OE1 13620.C (9 0 939700.0 3.2E-06*

DE2 13196.C (9 2 910524 0 2.2E-06

OE3 15777.C (9 1 1088613.0 9.2E-07
'

RS1 12642.C (9 0 8722C8.0 3.4E-06*

Til 14916.0 (9 0 1029204.0 2.9E-06*

TI2 342.0 69 0 23598.0 1.3E-04*
_____ __________

TOTALS 6 6505314.0
* D ENGT E5 UPPER 95 P ERCENT CONFICENCE BOUND kHEN NO FAULTS RECORDED

_
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AGGREGATE OF ALL CADP FAILURES 3 1/1/76 THAU 4/30/78
COMBUSTION ENGINEERING

STANDBY
PLANT CkIT.HPS. POPULAT10h FAULTS P0P. HOURS HOUR RATE

CC1 15903.c ES 3 1351755.0 2.2E-06

CC2 9162.0 ES 2 778770.0 2.6E-06

FCI 16130.0 49 0 790370 0 3.8E-06*

O ttI2 13567.C El 0 1098927.0 2.7E-06*

PY1 18606.C E5 0 1581510 0 1.9E-06*

SL1 9903.C El 3 802143.0 3.7E-06

TOTALS 8 6403475.0
* DENOTES OPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

- .
.

_ _ _ _ _ _ _ _ _ _ _ -
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AGGREGATE OF ALL CRDP FAILURES; 1/1/76 THRU 4/30/78

GENEkAL ELECTRIC

STAND 8Y
PLANT CEIT. HRS. P0PULATION FAULTS POP.HCURS HOUR RATE

bF1 10793.0 125 0 1996705.0 1.5E-06*

PF2 11809.C 185 0 2184665.0 1.4E-06*

dF3 11545.C lt5 0 2135825.0 1.4E-06*

BP1 13379.0 32 5 428128.0 1.2E-05

881 7544.0 127 0 1033528.0 2.9E-06*

SE2 13226.C 127 2 1811962.0 1.1E-06

C01 16617.0 127 1 2276529.0 4.4E-07

CA1 15981.C E9 0 1422309.0 2 1E-06*

ORI 15801.0 EC 1 1264080.0 7.9E-07

DP2 16103.0 177 56 2850231.0 2.0E-05

DR3 17226.C 117 0 3049002.0 9.8E-07*g

d EN1 15876.C 127 0 2175012.0 1.4E-06*

FP1 15348.C 127 0 2102676.0 1.4E-068

nil 17024.0 145 0 2468480.0 1.2E-06*

F01 18126.C 121 0 2193246.0 1.4E-068

NN1 16060.0 129 3 2071740.0 1.4E-06

OC1 16142.C 137 0 2211454.0 1.4E-06*
P82 13776.C 185 2 2548S60.0 7.8E-07

P83 14885.0 125 2 2753725.0 7.3E-07

PIl 13412.C l'45 2 1944740.0 1 0E-06

QC1 15547.0 117 0 2751819.0 1.1E-06*

OC2 16750.0 117 0 2964750.0 1.0E-06*

VY1 17311.0 E9 0 1540679.0 1.9E-06*

TOTALS 74 48179845.0
* DENGTc5 UPPER 95 PERCENT C0hFIDENCE BOUND WHEN NO FAULTS RECORDED

_ . - _ _ _ _ _ - - -



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

AGGREGATE OF ALL CRLr FAILLkEsg 1/1/76 THRU 4/30/78

hESTINGHOLSE
..._ .______

STAND 8Y
PLANT CFIt. HRS. PCPLLJTIch FAULT 3 PCP.HCURS HOUR RATE

8V1 9106.C 53 0 482618.0 6.2E-06*

001 16401.C 13 1 869253.0 1 2E-06

DC2 770.0 53 0 40810.0 7.3E-05*

HN1 12030.C 45 1 E11350.0 1.2E-06

7F2 1C995.0 fl 1 670695.0 1.5E-06

IP3 11694.C (1 1 713334 0 1.4E-06

JF1 '. C 7 9 . C 53 0 163187.0 1.8E-05*

KF1 16994.C 33 0 560802.0 5.3E-06*

NA1 410.C 13 0 21730.0 1.4E-04*

PP1 16859.0 37 0 623783.0 4.8E-06*

PR2 17531.0 37 0 648647.0 4.6E-06*

* PT1 18041.C 37 0 667517.0 4.5E-06*

P12 17964.0 !? 0 664668.0 4.5E-06*

RG1 14639.C 33 0 483087.0 6.2E-06*

R02 16245.C 41 3 666045.0 4.5E-C6

SA1 4368.C 53 0 2315C5.0 1.3E-0$*

S01 14325.0 45 0 644625.0 4.6E-06*

Sul 15467.C 53 0 E2C811.0 3.6E-06*

$02 13160.C $3 0 697480.0 4.3E-06*

TR1 12539.C 61 0 764879.0 3 9E-C6*

TU3 15712.0 53 0 832736.c 3.6E-06*

TU4 14145.C !? O 749685 0 4.0E-C6*

711 15178.C 53 0 804434.0 3.7E-06*

_. _3_8 2_1_. 0_ 4.1E-06*72ZI2 13657.C 53 0
_____ _ _

TOTALS 7 143575C1 0
* DENCTES UPPEE 95 PESCENT CONFIDENCE SOUND WHEN NO FAULTS RECORDED

' *
. v



. _ . . . . _ . ._ . ._. . _ . . . - . . . . _ _ . . _ . _ . _ _ . . . _ . _ . . _ . _ _ _ _ _ _ _ _ _ _ . . . . . - _ . . . _ _ _ _ _ _ _ _ . _ _ . .
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AGGREGATE OF ALL LRDP FAILLRES3 1/1/76 THRu 4/30/78 !

FINAL STATISTICS ,

TANC874

H UA RATE

2.0 [

EAB.EhlL. 9.2E-07 i

2.3
4

I
i+

t' 1.8
'

COMB.ENG. 1 2E-06

2.0

1.2

(EN.ELEC. 1.5E-06

$ 1.2
v

1.9

bESTINGH. 4.9E-07
.

21
,

,

1.4

FhRes 7.7E-07

15

1

4 12

! CVERALL 1.3E-06

1.2

i

- * CEkCTES LPPER 95 PE6 CENT CCNFIDEhCE BOUND WHEN NO FAULTS kECORDED

_ __ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ ____ m __ m - _ __ _ _ . _ _ _ _ + _ - _ _ _ * _ .
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|
AGGREGATE OF ALL CRDP FAULTS (COMPAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

BABCOCKEmILCOX
______________

STANDBY
PLANT CRIT.HP$. POPULATION FAULTS POP.HLuk5 HOUR RATE

AP1 12946.0 69 9 893274.0 1.0E-05

CR3 ~7430 0 69 53 512670.0 1.0E-G4

081 4129.0 57 0 235353.0 1.3E-05*

OE1 13620.C (9 0 939700.0 3.2E-06*

DE2 13196.C (9 14 910524.0 1.5E-05

CE3 15777.C 29 19 1088613.0 1.7E-05

RS1 12642.0 (9 1 872298.0 1.1E-06

TIL 14916.C 69 0 10292C4.0 2.9E-06*

T72 342.C 69 0 23598.0 1.3E-04*

TOTALS 96 6505314.0

DENOTES UPPER 95 P ERCENT CONFIDENCE BOUND kHEN NO FAULTS RECORDED*

|

|

t

!

| ' '
. v

|



_ _ _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _

< ~ ,
e r,

AGGREGATE OF ALL CRCP FAULT! (CONPAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

(ONBUST10N-ENGINEERING

STANDBY
PLANT CRIT. HRS. POPULATIch FAULTS PCP.HCURS HOUR RATE

CC1 15903.0 E5 6 1351755.0 4.4E-06

CC2 9162.C 85 6 778770.0 7 7E-06

FC1 16130.0 49 0 790370.0 3.8E-06*

g MI2 13567.0 El 1 1098927.0 9.1E-07
"

fly 1 18606.0 E5 0 1581510.0 1.9E-06*

SLI 9903.C El 6 202143 0 7.5E-06

TOTALS 19 6403475.0
* DENGTES UP8ER 95 P EkCENT CONFIDENCE SOUND kHEN NO FAULTS RECORDED

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



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

%

AGGREGATE OF ALL CRCP FAULTS (COMMAND FAULTS INCLUDED)) 1/1/76 THRb 4/30/78
GENERAL ELECTRIC -

,

________________

DLANT CRIT. HRS. POPULAT10h FAULTS PCP. HOURS HOUR RATE

BF1 10793.C IES 0 19967C5.0 1 5E-06*

BF2 11809.C 1ES 1 2184665.0 4.6E-07

BF3 11545.C 1E5 0 2135825.0 1.4E-06*

BP1 13379.C 22 5 428128.0 1.2E-05

BR1 7544.C 127 1 1033528.0 9.7E-07

BR2 13226.C 127 2 1811962.0 1.1E-06

C01 16617.0 137 1 2276529.0 4.4E-07

CA1 15981 0 (9 0 1422309.0 2.1E-06*

CE1 15801 0 E0 1 1264080.0 7.9E-07

OR2 16103.C 117 $7 2850231 0 2 0E-05

g DR3 17226.C 117 0 30490C2.0 9.8E-07*
*

EN1 15876.C 127 0 2175012.0 1.4E-06*

FP1 15348.C 127 0 2102676.0 1.4E-06*

Mll 17024.0 145 1 2468480.0 4.1E-07

M01 18126.0 121 1 2193246.0 4.6E-07

NM1 16060.C 129 4 2071740.0 1.9E-06

OC1 16142.0 127 0 2211454.0 1.4E-06*

PS2 13776.C IES 2 254856C.0 7.8E-07

|
PB3 14885.0 1E5 5 2753725.0 1. f '-0 6

! PIl 13412.C 145 2 1944740.0 1 0E-06

QC1 15547.0 117 1 2751819.0 3.6E-07

QC2 16750.0 117 0 2964750.0 1.0E-06*

VY1 17311.C E9 0 15^0679.0 1.9E-06*
_____ __._______

TOTALS 84 43179845.0
* DEh0TES UPPER 95 PERCENT CONFICENCE BOUND WHEh NO FALLT5 RECORDED

~ W
. sj
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AGGREGATE OF ALL CRCP FALLT5 (COMMAND FAULTS INCLUDED); 1/1/76 THRU 4/30/78

bESTINGHOUSE
____________

STANDBYPLahi CFIT. HRS. POPULATIch FAULTS POP. HOURS HOUk RATE
EV1 9106.C 53 0 482618.0 c.2E-06*

CC1 16401.C 53 1 869253.0 1.2E-06

DC2 770.C 13 0 4C810.0 7.3E-05*

Nh1 18030.C 45 1 811350.0 1.2E-06

IP2 1C995.C 21 1 670695.0 1.5E-06

IP3 11694.C fl 1 713334.0 1.4E-06

JF1 3C79.C 13 0 163187.0 1.8E-05*

KE1 16994.C 23 0 5608C2.0 5.3E-06*

NA1 410.C '3 0 21730.0 1.4E-04*

PRI 16859.C 37 0 623783.0 4.8E-06*

PR2 17531.C 27 0 64E647.0 4.6E-06*y

$ PT1 18041.C 27 0 e67517.0 4.5E-06*

PT2 17964.C 27 0 664668 0 4.5E-06*

PG1 14639.0 23 9 483087.0 1.9E-05

R02 16245.C 41 3 666045.0 4.5E-06

SA1 4368.C 53 0 2315C4.0 1.3E-05*

Sol 14325.0 45 0 644625.0 4.6E-06*

SL1 15487.C 13 1 820811.0 1.2E-06

502 13160.C !3 0 697480.0 4.3E-06*

TR1 12539.C el 16 164679.0 2 1E-05

TL3 15712.C 53 0 832736.0 3.6E-06*

TU4 14145.C 53 0 749685.0 4.0E-06*

Z11 15176.C 13 0 804434.0 3.7E-06*

ZI2 13657.C 53 0 723821.0 4.1E-06*
_____ __________

TOTALS 33 143575C1.0
* CENOTES UPPEk 95 PERCENT CubFICEhCE BOUND WHEh NO FALLTS kECORDED



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

!

| AGGREGATE OF ALL CRDP FAULT 5 (CEtPAND FAULT 5 INCLUDED 33 1/1/76 THRU 4/30/78
| F1hAL STATIS_ _ _ _ _ _ _ _ _ _ _ _ _T _I _C _S;

i STANCBT
HOUk RATE

1.2

EAB.Lb1L. 1.5E-05

1.2

,

1.5

(CPB.ENG. 3.0E-06

1.5

1.2

EEN.ELEC. 1.7E-06

1.23

8
'1.3

bESTINGH. 2.3E-06

1.4 '

1.1
FWR'S 5.4E-06

1.2

1.1
CVERALL 3.1E-06

1.1

* uEhCTES OPPER 95 PE5 CENT CCNFIDENCE BOLMD thEN NO FAUL15 dECORDEC

z

"$ ke ;

._.
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* /\, ,

AGGREGATE CF ALL CRCh FAILURE 53 1/1/72 THRL 4/30/78
8A8CGCKEWILCOX
______________

STANDSYPLANT CFIT. HRS. POPULATION FAULTS POP. HOURS HOUR RAYL
ARI 20009.0 69 0 1380621.0 2 2E-06*
CR3 7430.G (9 3 512670.0 5.9E-06
081 4129.C !? O 235353.0 1.3E-05*
DE1 30392.C (9 0 2097048.0 1.4E-06*
OE2 21755.C 69 2 1501095 0 1 3E-06

g 0E3 22921.C 69 1 1581549.0 6.3E-07
R51 14543.0 69 0 1003467.0 3.0E-06*
Til 24929.0 (9 2 1720101.0 1.2E-06
TI2 342.0 (9 0 23598.0 1.3E-04*

TOTALS 8 10055502.0
*

DEh0TES UPPER 95 PERCEhT C0hFICENCE BOUND WHEh NO FAULTS RECORDED

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



_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _. _ _ . . _ _ . _

AGGREGATE OF ALL CROM FAILURES 3 1/1/72 THRU 4/30/78
COMBUSTIDH ENGINEERING

STANDBY
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUR AATE

CC1 20739.0 E5 3 1762815.0 1.7E-06

CC2 9162.0 E5 2 778770.0 2.6E-06

FC1 32123.C '49 1 1574027.0 6.4E-07

$ MI2 14906.C El 0 1207386.0 2.5E-06*

MY1 40408 0 E5 0 3434680.0 8.7E-07*

SL1 9903.C 81 3 802143.0 3.7E-06

TOTALS 9 9559821.0

* DENOTES UPPER 95 P ERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

.

t

|

% gw



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

- eig ,.

AGGREGATE OF ALL CPDM FAILURES; 1/1/72 THRb 4/30/78

GEhERAL ELECTRIC
................

STANDBY
PLANT CPIT.HkS. POPULATION FAULTS POP.HGURS HOUR RATE,

8F1 15553.0 IE5 1 2877305.0 3.5E-07

BF2 12326.C 1ES 0 2280310.0 1.3E-06*

8F3 11545.C 1E5 0 2135825.0 1.4E-06*

BP1 38622.0 32 26 1235904.0 2.1E-05

BPI 7544.C 127 0 1033528.0 2.9E-06*

BE2 14576.0 127 3 1996912.0 1.5E-06

C01 27641.C 137 1 3786817.0 2.6E-07

DA1 22467.0 E9 4 2001343.0 2.0E-06

ORI 35600.C to 7 264EOC0.0 2.5E-06

DR2 39390.0 117 159 6972030.0 2.3E-05

g DR3 41057.C 117 16 72670E9.0 2.5E-06
"

EN1 23634.0 127 0 3237858.0 9.3E-07*

FP1 18189.C 127 0 2491893.0 1 2E-06*

mil 39560.0 l'45 1 57362C0.0 1.7E-07

M01 44190.C 121 1 5346990.0 1.9E-07
*

NM1 41084.0 129 29 5299836.0 5.5E-06

OC1 42170.0 137 0 5777290.0 f.'c'-07*

PB2 24563.C IE5 2 4544155.0 4.4E-07

PB3 22737.C 125 2 4206345.0 4.8E-0?

PIl 31756.C 145 3 4604620.0 6.5E-07-

OC1 37446.C 117 1 6627942.0 1.5E-07

QC2 39780.0 117 0 7041060.0 4 3E-07* !
l

VY1 39826.C E9 0 3544514.0 8.5E-07*
..... ..........

TOTALS 258 92893766.0
* DENGTES UPPEk 95 PERCENT C0hFILENCE BOUND kHEN N0 FAULTS RECORDED

I

I

'

_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ - - - - _ _ _ - - - _ - _ _ - _-_ - - - - - - - - - _ - - - _ - - - - - _ - - - - _ - - - - - - - - - - - - - - - - - - -



- - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _

i
!

|

AGGEEGATE OF ALL CRCP FAILURES; 1/1/72 THEu 4/30/78

I hESTINGH005E
---_...____.

PLANT CRIT. HRS. PCPULATICN FAULTS POP.HCURS HJbR RATE
i

I

BV1 9106.C 53 0 482618.0 6.2E-06*
!

CC1 22795.0 53 1 1208135.0 8.3E-07

DC2 770.C 13 0 40810.0 7.3E-05*

HN1 45574.C 45 l' 2050830.0 4.9E-07

IP2 21387.C (1 1 13046C7.0 7.7E-07

IP3 11694.C el 1 713334.0 1 4E-06

JF1 3079.C 13 0 163187.0 1 8E-058

KE1 28727.0 23 0 947991.0 3.2E-06*

MA1 410.C 13 0 21730.0 1.4E-04*

PRI 28913.C 27 0 1C69781.0 2.8E-06*

PR2 25020.C 27 0 925740.0 3.2E-06*
g.

S Pil 44738.C 27 0 16553C6.0 1.8E-06*

PT2 45215.C 27 0 1672955.0 1.8E-06*

RG1 40932.C 23 0 1350756.0 2 2E-06*

E02 43928.C 41 4 1801048.0 2.2E-06

SA1 4368.C $3 0 2315C4.0 1.3E-05*

$01 41777.0 45 0 1879965 0 1.6E-06*

SUI 31984.C 53 1 1695152 0 5.9E-07

5U2 28790.C 53 0 1525870.0 2.0E-06*

TR1 12539.C el 0 764d79.0 3.9E-06*

TL3 36992.C 13 2 196C576.0 1 0E-06

TL4 29791.0 53 0 1578923.0 1.9E-06*

ZIl 26612.0 13 0 1410436.0 2.1E-06*

ZI2 21735.0 53 1 1151955.0__ 8.7E-07
--___ ....._

TOTALS 12 27606088.0

* DENGTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN MO FAULTS kECORDED

|

|
|

%
v

l



. _ . . . _ . _ _ _ _ _ - , _ _ _ . . _ . .____ _ __. -. . _ . . __ _ . _ . . _ . _ _ . _ . _ ._ ._ ._
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i

'

AGGkEGATE CF ALL CRCM FAILORESI 1/1/72 1HEU 4/30/78

__I N AL _ST AT 1 S _T ICS
F

___ ______ ___

STANC8Y
HCUR EATE

18

EAB.Eh!L. 8.0E-07

2.0

1

1.7

COMB.EhG. 9.4E-07
,

1.9
!

1.1-

GEN.ELEC. 2.8E-06

11
'n

b !

1.6

hESTINGH. 4.3E-07

1.7
i

1.4

FmRes 6.1E-07
t

1.4
'

i

1.1

CVEPALL 2.0E-06
,

1.1

* - den 0TES LPPtk 95 PEECENT CCNFILENCE BOUND kHEN NO FAULTS RECURDED

:

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ -____ _- __-_____ - __ _ __ _ __ __

AGGREGATE OF ALL CROP FAULTS (COMNAND FAULTS INCLUDED)I 1/1/72 THRU 4/30/78
B A bCO C KE WILC CX
_----------_-_

STANDBY
PLANT CRIT. HRS. POPULATION FAULTS POP. HOURS HOUA RATE

AR1 20009.0 69 10 1380621.0 7 2E-06

CR3 7430.0 69 53 512670.0 1.0E-04
091 4129.C 57 0 235353.0 1.3E-05*

OE1 30392.C 49 2 2097048.0 9.5E-07

CE2 21755.C (9 24 1501095.0 1.6E-05

DE3 22921.C 69 20 1581549.0 1.3E-05

PS1 14543.C 69 1 1003467.0 1.0E-06

Til 24929.0 69 4 1720101.0 2.3E-06

TI2 342.C 69 0 23598.0 1.3E-04*
_____ ..._______-

TOTALS 114 10055502.0
* DENOTES UPPER 95 P ERCENT CONFIDENCE BOUND kHEN ND FAULT 5 RECORDED

I

_



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

a. <~,,
t

!
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6

AGGREGATE OF ALL CRDF FAULTS (COMMAND FAULTS INCLUDED)J 1/1/72 THRU 4/30/78
COMBUSTION ENGINEERING

STAND 8Y
PLANT CRIT.HMS. POPULATION FAULTS POP. HOURS HOUR RATE

CC1 20739.0 85 6 1762815.0 3.4E-06

CC2 9162.0 85 6 778770.0 7.7E-06

FCI 32123.C '49 2 1574027.0 1.3E-06

MI2 14906.C El 1 1207386.0 8.3E-07

NY1 4L;08.C e5 0 3434680.0 8.7E-07*

SL1 9903.0 El 6 802143.0 7.5E-06
----- ----------

TOTALS 21 9559821.0
* DENOTES UPPER 95 PERCENT CONFIDENCE BOUND WHEN NO FAULTS RECORDED

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



_ _ - - ______ - _.

AGGREGATE OF ALL CRDP FAULT! (CChMAND FAULTS INCLUDED); 1/1/72 THRU 4/30/78

GENERAL ELECTRIC
________________

PLANT CRIT. HRS. POPULATION FAULTS POP.H0bRS HOUR RATE

8F1 15553.0 1E5 2 28773C5.0 7.0E-07

SF2 12326.C 165 1 2280310.0 4.4E-07

BF3 11545.C 125 0 2135825.0 1.4E-06*

BP1 38622.0 22 27 1235904.0 2.2E-05

BR1 7544.0 137 1 1033528.0 9.7E-07

BR2 14576.C 127 3 1996912.0 1.5E-06

C01 27641.0 137 1 3786817.0 2.6E-07

CA1 22487.C E9 7 2001343.0 3.5E-06

CR1 35600.0 EO 7 28480CO.0 2 5E-06

DR2 39390.C 117 165 6972030 0 2 4E-05

g DR3 41057.C 117 18 7267089.0 2.5E-06

EN1 23634.C 137 0 3237858.0 9. 3 E- 0 7 **

FP1 18189.0 137 0 2491893.0 1.2E-06*

mil 39560.C 145 2 5736200.0 3.5E-07

M01 44190.0 121 2 5346990.0 3.7E-07

NM1 41084.C 129 30 5299836.0 5.7E-06

CCI 42170.C 127 0 5777290 0 5.2E-074

PB2 24563.C 125 2 4544155.0 4.4E-07

PB3 22737.C 1ES S 4206345.0 1.2E-06

PIl 31756.0 145 4 4604620.0 8.7E-07

OC1 37446.0 117 4 6627942.0 6.0E-07

QC2 39780.0 117 0 7041060.0 4.3E-07*

VY1 39826.0 E9 1 3544514.0 2.8E-07
_____ __________

TOTALS 282 92893766.0
* DENOTES UPPEk 95 PERCENT C0hFIDENCE BOUND WHEh NO FALLTS RECORDED

+ w
y

- _______ - - . _ _
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U SG 6 8 7 4 7 1 1 3 1 2 3 6 1 9 5 1 1 1 2 2 1 6 2 8 D
ER H OH PT
O
C2e E7s _ R/
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_1 S 1/ F
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L
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H.

;

2 8 C 0 4 3 3 7 1 9 5 5 2 0 1 1 9 5 5 4 0 8 C 1_8 A)
0 FD P 8 0 4 5 0 1 6 4 2 6 2 5 7 5 0 3 7 9 2 6 6 7 1 5_6E O 4 2 0 3 7 1 9 0 9 6 6 3 8 2 8 6 5 7 9 5 4 1

D P 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1_7 O
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ACGREGATE OF ALL CRDP FAULT! (CONMAND FAULT 3 INCLUDED)3 1/1/72 THRU 4/30/78
F1hAL STATISTICS
--------___ __ _

STANCBY
HCUR RATE

12

EAB.EkIL. 1.1E-05
1

1.2

1.4

COMB.ENG. 2.2E-06

1.5

1.1

CEh.ELEC. 3.0E-06

11c.
o

1.3

bESTINGH. 1 8E-06

1.3

1.1

FWR'S 3 9E-06

1.1

1.1

CVERALL 3.3E-06
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* DENGTES LPPER 95 PEFCENT CChFIDENCE BOUND WHEN NO FAUL15 RECORDED
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