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AlwrRAcr

The purpose of thisreport is to document fault tree analyseswhich have been completed for
the Defense Waste Processing ~acility (DWPF) safety analysis. Logic models for
equipment failures and human error combinations that could lead to flammable gas
explosions in various process tanks, or failure of critical support systems were developed
for internal initiating events and for earthquakes. These fault trees provide frequency ‘ “ .
estimates for support systems failures and accidents that could lead to radioactive and
hazardous chemical releases both on-site and off-site. Top event frequency results from -
these fault treeswillbe usedin furtherA.PETanalysesto calculateaccidentrisk associated

‘with DWPF facility operations. ~k report lists and expkins important underlying
assumptions, provides references for failure data sources, and briefly describes the fault
tree .~ethod used. Specflc commitments from DWPF to provide new procedural I
admmstrative controls or system design changes are listed in the “Facility Commitments”
section. The purpose of the “Assumptions” section is to clarify the basis for fault tree
modeling, and is not necessarily a list of ite~s requiredto be protected by Technical Safety
Requirements (TSRS).
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INTRODUCTION

A systematic, safety analysis is being conducted for the Defense Waste Processing Facility ~
(DWPF) at the Savannah River Site to meet the requirements of DOE Order 5480.23,
“Nuclear Safety Analysis Reports.” Fault tree analyses for internal initiator scenarios fid
seismic events have been completed which provide estimates of ftilure rates for support
systems and accident frequencies for possible explosions in process tanks and piping
systems that could lead to radioactivity and hazardous chemical releases and potential
consequences to people on-site and off-site. The process systems and their suppoft systems
are sufficiently complex that use of probabilistic risk assessmentmethods is warranted. The
frequency results from these fault trees will be used in fin-therAccident Progression Event
Tree (APET) analyses to evaluate a broad spectrum of potential accident scenarios, to
characterize the risk of the DWPF when waste processing operations begin..

An important input to the frequency determinations are alf the underlying assumptions and
data for basic component failures and human errors thatcan initiateand enable the sequence
of events leading to an accidental release. These assumptions and data are documented in this
report along with the fault tree logic used in the analyses. Information included here serves as
the technical basis for assignmentof each accident scenarioto a given likelihood-of-occurrence
range (e.g., Anticipated: l/yr to 10-2/yr, Unlikely: 10-2/yrto 10+/yr, Extremely Urdikely:
10:4/yr to 10-G/yr,and beyond extremely unlikely: < 10-G/yr)as defined in DOE Standard–
3009, “Preparation Guide-for U. S. Department of Energy NonreactorNuclear Facility Safety..

/ b km.lysis Reports.” .

METHOD ORAPPR.0A(31

Of the accident scenarios identified in the hazard analysis for DWPF, fifteen explosion .
accidents (Table 1] were selected for additional analysis to determine frequencies of
occurrence in various DIW?F process vessels. These scenarios were for hydrogen, benzene,
or steam explosions caused by.internal initiatorevents. The fault tree method was selected as
most suitable to perform the frequency analyses, with a separate tree provided for each
scenario.

Components and systems which serve to prevent detec; or mitigate potential consequences
were identified in the hazard analysis and were modeled in the fault trees. Detailed design
P&lD’s (listed in Attachment 1) were used to”define process systems and their support
systems. Operating procedures were reviewed as needed to define required operator actions
which could potentially prevent or mitigate the pro~ession of an accident.

CAFTA (Computer Aided Fault Tree Analysis) software, Version 2.2e (Reference 1) was
used to construct fault trees and quantitativelysolve them. A revised cutset editor, CSRAM,
Version 2, le, was substituted for the CUTSET module in the code- CAFTA generated the
fault tree plot determined minimal cutsets and basic event importance, and computed the

.-
overall failure ratefor each fault tree. .

I
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Inaddition tothe.logic structure ofgates and’events witlitheir names and descriptions,
.

C~TAinput included itiohation heeded todetemine event probabilities or fiequenciesof --
occurrence. Depending on the information supplied, CAFTA calculated appropriate
probabilities and frequencies and combined them according to specified logic.d relatimships
to calculate the frequency of the top event. Attachment 2 describes the naming convention
for basic events. Attachment 3 lists the Basic Event (BE) file, which’ shows for each event
the probability/freqPency data and the reference source for each item.of data. Along with the
‘information in the BE file, the Type Code (TC) file listed in Attachment 4 has addition+
information used by C@?TA to evaluate probabilities for basic events. The ‘details of how
these calculations were done aredescribed in Reference 1, w~ch gives numerous examples.

Support system fault trees (Table 2) were developed to model possible failures of support
systems. Some of these contributed as both initiator and enabler events in the accident fault
trees, while some were only enabler events. An ititiator is n even!that mustbe includedin
the set of postulatedfailuresanderrorswhichcombinein the analysisto producethe accident
of concern. In a waythey can be thought of as ,eventsthatcould startthe sequence of events “
ending in an accident although fault tree analysis per se does not deal with time sequences.
Enabler events are those which only contribute to the possible ways that the accident could
come about. An event may be either or b,oth an initiator or an enabler. This distinction
determines the types of input failure data and the data computations made in the analysis
(Refwence 1).

Support system ftilures~were modeled within the accident fault trees as basic events. Also, a
particular support system failure event could factor into more than one accident fault tree.
Since these events were modeled as if they were independent events, it was necessary to
make support system fault trees independent of each other. For example, SPC primary purge
fails if normal power is,lost. The purge fault tree does not include power within i~.and the
top event is called, “’SPC PrimaryPurge Fails (excluding normal power).” The dependency of
purge ,on normal power is handled by the APET, which considers the purge system in a
failed state if normal power is in a failed state.

General seismic fault trees were developed for accidents initiatedby earthquakes. These trees
were not used to develop specific frequency numbers as for interiud initiators, but provide
the logic which @?ET combines with fragility datafor various magnitude earthquakes. Each
of the accident trees has a corresponding seismic tree, Many of the support system trees
also have seismic counterp~s; how~ver, some support systems which did not have any
seismic qualifications were assumed to fail in an earthquake (i.e., a probability of 1.0 of
failure). ~ 1,

1
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RESULTS . ‘

Table 1 summarize accident frequencies due to internal event initiators during normal
operations, excluding maintenanceactivities.

. .

Table 1. Accident Fault Tree Results (Internal Initiators) “

Likelihood Rame ,

Unlikely
Unlikely

Extremely Unlikely
Extremely Unlikely
Extremely Unlikely

Extremely Unlikely

Extremely Unlikely

Extremely Unlikely

Extremely Unlikely

Extremely Unlikely

Extremely Unlikely
Extremely Unlikely
Extremely Unlikely

Beyond Ext. Unlikely

Beyond Ext. Unlikely

SE@.?
SRAT
SPC

r
M~
PR ‘
SMELT
CE
PRFT
OECT
PRBT
PVVH
PPT
OWSTT
K
SPT
OFFGAS

Descri~tion

Sludge Receipt-and Adjustment Tank explosion

Frequency

@LX@’
9.7E-4 “

Salt Processing Cell explosion 1.1E4

SlurryMix Evaporator explosion 8.8E-5
Melter Feed Tank explosion
PrecipitateReactor explosion
SteamExplosion in Melter
Organic Evaporator e@osion
PrecipitateReactor Feed Tank explosion .
Organic Evaporator Condensate Tank explosion
Precipitate Reactor Bottoms Tank explosion
Process Vessel Vent Header explosion
Precipitate Pump Tank (in LPPP) explosion .
Organic Waste StorageTankexplosion

4.6E-5
4.5E-5
1.8E-5 ‘
1.2E-5
8.2E-6
6.7E-6
5.8E-6
3.1E~6
1.8E-6
1.3E-6’

,“

Sludge Pump Tank (in LPPP) explosion 3.2E-7
Melter Off-gas extiosion 1.5E-11

None of the accidents are in the “anticipated” frequency range. Two of the explosion
,scenarios (SRAT and SPC) are at the low end of the “unlikely” frequency range. The

remainder-are distributed across the “extremely unlikely” and “beyond extremely unlikely”
ranges. Fault tree plots, the most significant cutsets, and basic event impo~ce for all the
listed accidents are included in Attachment 5.

Each fault tree and cutset report is followed by two basic event importance listings. The first .
listing ranks each basic event by”the Risk Achievement Worth importance factor, and the
second listing ranks events by Risk Reduction Worth importance factor. From the Risk
Achievement Worth one can tell how much more likely the top event is if a given basic event ~
always happens. The risk ac~levement worth for a given basic event is equal to the top event
frequency if that basic event is assumed to fail divided by the top event frequency if that
basic event failure occurs at its predicted failure rate.

.

The Risk Reduction Worth provides a measure of how much less likely the top event is, if
you assume a given basic event never occurs. The kisk Reduction Worth importance factor ‘
for a given basic event is equal to the normal top event frequency divided by the top event ~

i frequency, given thatevent never occurs. See Attachment 8 for iiu-therdetails.
L..

,,
.,
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Table 2 shows ftilure frequencies, unavailabili@ data, and repair times for support system ~” --- )

failures modeled by fault trees included in Attachment 6, which includes fault tree plots2

significtit eutsets, and basic event importance: ,~e SUpportsystem fault trees.were modeled
as basic event inputs in the various accidentfault trees as appropriate. The failure frequency . ,
for a support system was not’ dependent on the type of interwlly initiated accident. This
independericewould not be true for externally caused, naturalphenomena accidents, such as ‘
earthquakes. .

., .
Systems li~ed in Table2 that show only unavailability data are pure enabler events. They
are bactip systems whose isolated failures cannot cause.w accident and their failures are
expressed as probabilities with no associated frequencies. The systems which have
frequencies associated with them Ye both initiators and enablers. Ftilures of fiese, systems
could be causes of accidents, or they could enable,other sefi of failure orhuman error events
to progress to an accident or to more severe consequences. For example, loss of CPC - I

Prirnti ptige can eventually lead to.a hydrogen gas explosion. ‘ .,,.

The seismic fault trees are grouped”togetherin Ai@c&ent 7._,.

Table 2. f

~ .

STEAM
Ssy?
Psw
;CTWCC
DEEP
CTWP
BLKN2
,N2TNK
CPCTNK
CPCBP
CPCPP
POWD
POWN
w
~-.

IW-EI

SPCPP
SPCBP
SPCN2
LPPPN2
Imm

y port System Fault Tree Resull

iDescriDtion -

PropessStearA ~. ,,
Processchilledwater
Process cooling water
Cooling tower water - common
Cooling tower water - deep,well
Cooling tower water - pumping
Btdk hitrogen path.
Bulk nitrogen supply
CPC nitrogen tank supply “
CPC backup purge path
CPC prim~ purge
Backup power, ,,
Noi-mal power
~l~lcation Bldg. Ventilation
Vlt. Bldg. Ventilation (normal
‘electric power lost)
Vlt. Bldg. Ventilation (normal
electricpowerandinst. air lost)
Spc pfimarypurge,
SPC backup purge
SPC nitrogen blanket paih ‘ ‘
LPPP nitrogen supply path
Instrumentair
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.-

‘“ l;lE-5-

iators)

Unavailability

1.2E-2
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3.lE-3 -
9.5E-4
1.lE-2
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INPUTSANDASSUMPI’IONS

Assumptions Related to Accident Fault Trees

, Process V&el VeniH& (PVKU) Ex@@on .
,.

The Process Vessel Vent Header (PW13) may carry flammable concentrations of hydrogen
gas and benzene vapor. Potentially explosive levels of hydrogen can only be reached in the
PVVH if base load air flow fails, and hydrogen levels are high from the SRAT or SME.
Hydrogen generation rates in PRBT and MFT are insufficient to produce explosive
concentrations in PVVH. Explosive benzene levels may be reached in the PVVH if benzene
generation in PR or OE is so high thatdilution with CPC and baseload air flow is inadequate.
Such a condition can occur if the condenser for those vessels fails or if the SPC is not isolated
from PVVH when the base load airflow fails. Interlocks areprovided to protect against these
occurrences. Normally, PVVH base load airflow is designed to reduce SPC benzene off-gas
and the CPC hydrogedbenzene off-gas to concentrations less than LFL. The benzene
concentration is flammable in a short section of PVVH piping, but is diluted to less thanLEL

in the remainder of the system downstream.

The Pm is overwhelmed by benzene if PR steam supply valves fail open and either SCWC
or PRC/D is not operating. If both condensers are working, enough benzene is removed that
the PVVH flow reduces it to less tlian LFL. OEC/D or SCVC operation is adequate to
prevent benzene from OE overwhelming PVVH.

The follo&ing statementspertainto the PIWH seismic fault tree:

1. Purge failure to CPC ‘vessels results in LFL being reached in those vessels and
propagating to the Pm but the time it takes to reach L~ in the PVVH is sufilciently
long to justi~ use of delayed (internal)iggition source probability. . ...

2. Excess benzene is received by the PVVH from the SPC if they arenot isolated fkom each
otherby the seismic trigger interlock. - . .

PVVH system boundaries include ventilation piping fkom the Formic Acid ‘Vent Condenser
(FAVC) and the Salt Cell Vent Condenser (SCVC) up to the Zone 1 ventilation connection,

! heater, filters, and fans. Support systems include: nitrogen supply ~ CPC primary and ‘
backup purge systems, process.cooling water, cooling tower water, chilled water, process
steam,instrumentair, normalelectricpower,andbackupelectricpower.

c A temperature monitor detects high temperature in the SCVC and gives an alarm to alert
operators in addition to automatic interlock actions.. Loss of base load airflow is detected by
a flow monitor; low flow gives an alarm. A benzene analyzer and detector on the PVVH
actuates automatic interlocks when a high concentration is detected to stop PR transfers and ‘
turn off the OE steam supply. . .

5
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Sludge Receipf and A&stment Tank (SRAIJ Explosion . )--+
-

The Sludge Receipt and Adjustment Tank (SRAT) in CPC is purged by the primary air purge ‘
system for CI!C. The nitrogen’ purge system for CPC vessels serves as a backup to the
primary system. The purge flow prevents buildup’ of high concentrations of flammable ~
hydrogen gas or benzene vapors. Excessive hydrogen levels maybe reached if a failure of
interlock actions occurs when purge flow ftil’s. Improper “additionsof PHA, formic acid, or
nitric acid into SWT could also”cause high generation of hydrogen gas thatcould exceed the ‘
removal capacity of the purge system. Benzene levels in SRAT could exceed LFL if transfer
or operator errorsresultin high benzene content of materialcoming I?ornthe SPC.

,,
, SRAT system boundaries include CPC air purge and nitrogen purge piping, a flow control
valve, a needle valve, two hydrogen gas detectors, and interlock circuitry to shut down ‘
processing operations that could contribute to high generation of hydrogen gas. Essential
support systems include: nornial and backup electric power, nitrogen supply system,
process cooling water; cooling tower water, and instrumentair.

. .,
Flow monitors on the CPCl purge system detect loss of purge flow and alarm to initiate
operator actions. Hydrogen gas detectors (GC’s) actpate interlock circuits that shut down
the SRAT st~ supply, startcooling water circulation,,and’stop all transfefs of materials to
SRAT. -..\’,,

~, —.

Three additional assumptionswere made in tie fault tree analysis for the SRAT. These were: )—.

1:

2.

3.

,,,

The fault tree analysis assumes that h out-of c~ibration steam flow ‘element can not
cause steamto fail to the SRAT duringt@nsfer m Mow steamto flow thereafter.

Successful interlock actions in the SRAT or” SME prevent explosive mixtures from
accumulating.’ The catise of interlock actions is repaired before radiolytic decomposition
causes hydrogen concentrationto reach LFL.,,

Interlock actions for SME ~d .SRAT, are unsucces:fid if any of the actions are
unsuccessfid (stop steam, st@, coohng, and stop transfers).

The following statementspertainto the SRAT seismic f~@ tree: ,
. .

, 1.

2.

3.

.6

Purge failure results in LFL, being reached, but the ti’me it takes to reach LFL is -
sqfllciently long to justifi use of delayed (internal)ignition source probability. ‘. .,, .’
IWric acid or Pm over-addition to the S~T are likely enough to be considered in the
seismic fault tree. ,.

,,

The frequency of inadequate sludge characterization by” SRTC coupled with an
~earthquakeis low enough to be lefi out of the seismic fault tree. ‘

-.
,-, ,

..-,.)
\

., ,.,
.
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4. Low boil up during transferto the SRAT is not included because steam must be restarted
for significant benzene to be released from the SRAT, and seismic response procedures.

* prevent startingprocess steambefore ensuringit will not cause such a problem. ~ ,

Slunry i14ixEvaporator (S~) Explosion
,. .

The hazard in the SlurryMix Evaporator (SME) is possible hydrogen gas accumulation in the
vessel. The Chemical Processing Cell (CPC) primary purge air system purges the SME. ,
There is a backup nitrogen purge system for CPC vessels. Excessive hydrogen gas
concentrations may be reached in the SME if the primary and backup purge systems fail or ~
the rate of hydrogen gas generation exceeds purge design. High rates of hydrogen gas

generation arereduced to safe” levels by an interlock system that monitors hydrogen
concentration and automatically takes actions to shut down the SME process. These
interlock actions cause the SME steam supply to be turned off, cooling water flow to be
started,and transfersfrom feed and chemical addition tanksto be stopped. ‘

-.

The SME system” boundary includes purge system piping, control valve, needle valve,
hydrogen detectors, and interlock instrumentation. In addition to proper operation of the ~ .
purge system, chemical additions to SME must be carefilly controlled. Essential support
systems include: electric power, process cooling water system, cooling tower water system,
and instrumentair system.

Instmments monitor purge airflow and give an akkm upon loss of flow. ‘Gas chromatography
monitor hydrogen concentration. Ifa high level of hydrogen occurs, interlock circuits shutthe
process down and start cooling water flow to reduce the hydrogen generation rate to
radiolytic decomposition.

Two additional assumptionswere made in the fault tree analysis for the SME. These are:

1. Successfid interlock actions in the SRATor SMEwill prevent explosive mixtures of
liydrogengas from accumulating. If loss of purge-air flow is the initiator of interlock .
action, it is assumed that purge flow will be restored before hydrogen gas concentration
reachesLFL.

2. Interlock actions for SME and SRAT”are unsuccessfih if any single action is unsuccessful
(stop steam, startcooling, and stop transfers).

The following statementspertainto th~ SW seismic fault tree:

1. Purge failure results in LFL being reached, but the time it takes to reach LFL is
sufficiently long to justifi use of delayed (internal)ignition source probability.

‘ 2. The frequency ‘of inadequate sludge characterizationby SRTC or over addition of formic
acid, coupled with an earthquakeis low enough to be left out of the seismic fault tree.
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l?rec@i@e Reactor Bottoms Tank @RB~ -Zkpbsion ...)

*
The Chemical Processing Cell (CPC) primary purge tdr system draws air through the ~
Precipitate Rea@or Bottoms ‘Tank,@lJ3T) to prevent buildup of flammable hydrogen gas or
benzene vapor. CPC”also has a backup nitrogen blanket gas system should the primary purge
system’fail. In normal operation benzene vapor generation is maintained below the remov~
capability of the purge system by limiting the amount of benzene discharged to the PRBT ,
from the PR in the SaltProcessing Cell (SPC). Normally the precipitate reactor feed material ‘ ‘
fi-omPRFT, does not have enougkbenzene to cause high benzene concentrations in the PRBT
with the purge air system on, even if an immediate transfer ties place from the PR before
the processing is completed in the PR. It would take ~ operator error involving draining
benzene from the PRC/D into the PR fid erroneous transfer of this high benzene material to .
the PRBT to result in a vapor concentration greaterihan LFL in the PJU3T.

.
Hydrogen gas evolves continually from the waste ‘solution in PRBT. An extended loss of .
purge air flow and backup nitrogen purge would allow -hydrogento buildup. If PRBT purge
air stops and an alarm sounds, this analysis assumed thatone of several independent nitrogen
purge systems could be startedby ,tie operator before the hydrogen LFL is reached.

,,’

The following statementspertainto the PRBT ‘seismic explosion fault tfee;

1.

2.

3.

.’

Purge failme results in LFL being reached, but the time it takes to reach LFL is ‘ -
stilciently long to jhsti~ use of delayed (internal) ignition source probability. }.-,

The probability of PRBT receiving a high benzene content transfer just prior to an
earthquake is sufficiently low that it is negligible, when coupled with the “seismic event
frequency. ~

The frequency of inadequate sludge ch~acterization by’ SRTC coupled with an
earthquke is low enough t; be lefi ou~of the seisrnic”faulttree.

System boundaries for the PRBT fault<treeinclude purge system piping, flow control.valves,
manu~ block valves, and purge flow monitoring instruments. The electrie power system is .
an essential support system for CPC air purge system. The nitrogen supply tank and its
associated piping are required by the backup nitrogen purge system:

,,

Flow monitors can detect purge system failure and sound an alarm for operator actions.
Conditions which cause benzene vapor generation}o exceed the removal capacity of the purge
system would go undetected if the equipment ftilures or operator errors were not recognized:

.’
,. ,.

\ -----
1

,,
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Errors in Precipitate Reactor (PR) operations ,*e possible causes for high benzene vapor
concentrations in PVT. The PRBT is a holding tank for SRAT feed from PR. Because
material transferredfrom PR to PRBT is going from a system that controls the gas or vapor
space to minimum oxygen for combustion (MOC) to one that con’1.rolsthe benzene vapor
concentration to its lower “flammability limit (LFL), there is a potential for hQh benzene
transferred from one system to the other. One scenario for high benzene present in the
transferredfluid involves errors in PRC/D cleaning. The PRC/D is a decanter on the PR that
holds some benzene from PR operations. Hit is cleaned and benzene is emptied into the PR
before the contenti of PR are transferredto PRJ3T,then PRBT could receive a high bpnzene
solution.

Melter Feed Tank (ikfFT)Explosion

The Chemical Processing Cell (CPC) primary purge air system draws airthrough the Melter
Feed Tank (MFT) to prevent buildup of flammable hydrogen gas, which slowly evolves from
the melter feed solution.

# The following statementspertainto the MFT seismic fault tree:

1. Purge failure results in LFL being reached, but the time it takes to reach LFL is
sufficiency long to justi~ use of delayed (internal)ignition source probability.

2. The frequency of inadequate sludge characterization by SRTC coupled with an
earthquakeis low enough to be leil out of the seismic fault tree.

3. hbT purge can not be overwhelmed by hydrogen generation with nominal inventory,
regardlessof teqnperature.

4. MFT purge can not be overwhelmed by hydrogen generation with nominal operating
temperature,regardlessof conceivable chemical addition errors. $

5. The case of MFT purge being overwhelmed by hydrogen generation due to chemistry
errors coupled with high termeratureis negligible, because the two events are each low
probability and independent of each other. “ ~ .,

System boundaries for MFT fault tree include purge system piping, flow control valve,
manualblock valves, and purge flow monitoring instrumentswith alarms.The electric power
system is an essential support system for CPC air purge system. The’bulk nitrogen or CPC
backup purge supply tanks and associated piping are required by the backup nitrogen purge
system.

Flow monitors detect loss of purge airflow. Temperaturemonitoring instrumentsdetect,high
temperaturein the MFT. Both instrumentsystems alarm to initiate operator actions.

‘9
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l?recipitaie Reactor (PR)i?hplosion . ‘ ~ “, ~‘~—.

The primary carbon dioxidepurge systemin the Salt ProcessingCell (SPC)purges the gas
space in the PrecipitateReactor (PR) vessel. The primarysystem.generatescarbondioxide
gas by vaporizing liquid C02 with applied heat from an electric heater. There is also a ‘
backup supply of carbon dioxide from a bank of high pressure gas cylinders. ‘ The SPC
nitrogen purge,system may also be used as a backup. A’ high benzene vapor concentration is
unavoidable in ~e PR, consequently, the approach used to prevent possible explosions is to
exclude oxygen gas by maintaining’ either a carbon dioxide or “nitrogenatmosphere in the
vessel. The precipitate reactor operation is a ba~choperation. The C02 purge rate must be
checked periodically and adjusted manually. If a high concentration of oxygen is detected in
the P% an automatic interlock circuit increases the gas pressure in the vessel higher thanthe.
Surrofiding SPC pressureto prevent air from leaking into the PR ,’

For SPC vessel seismic fault trees, it is modeled that if the isolation of SPC from PSWH or
nitrogen addition to SPC vessels is not successfid, SPC vessels explode.

Precipitate Reactor purge system ‘boundaries included SPC carbon dioxide piping, a purge ‘ ~
pressure control valve, a pressure safety relief valve, vacuum breaker, and various isolation
valves. There are two oxygen gas detectors and associated interlock instrumentation:
Support systems iriclude normal and baclcup electric power and SPC primary, backup, and
nitrogen purge.

—..,(t ).

PR purge failure is detected by flow instrumeritsthat give an alarm to alert operators. Two
\. ./,’

oxygen analyzers detect possible airleaking into the vessel. H@ okygen concentration will
actuate m-interlock circuit that closes contiol valves to raise the gas press+re in the PR. The
interlock also stops transfers in the SPC, tinms off the steam supply to “theP%, startsPR ‘
cooling water circulation, and stops the vessel agitator. . .

Organic Ihporator (OE) i%plosion
,,

, ,,

The primary carbon dioxide purge system in the Salt Processing Cell (SPC) purges the gas’ ,
space in the Organic Evaporator (OE) vessel. The primary system generates carbon dioxide.
gas by vaporizing liquid C02 with applied heat from an electric heater. There is also a
backup supply of carbon dioxide from a bagk of high pressure gas cylinders. The SPC ‘
nitrogen purge system may also be used as a bactip. “Ahigh benzene vapor concentration is
unavoidable in the OE; consequently, the approach used to prevent possible explosions is to
exclude oxygen gas by maintaining either a carbon diofide or nitrogen atmosphere in the
v’essel. The”organic evaporator operation is a batch operation. The C02 purge rate must be
checked periodically and adjusted manually. If a high concentration of oxygen is detected in 1

the OE, amautomatic interlock circuit increases the,gas pres~e in the vessel h@er fi~ the ,

surrounding SPC pressureto prevent air from leaking into fhe OE. ‘ -
I

For SPC vessel seismic fault trees, it is modeled that if the isolation of SPC from PVVH or
nitrogen addition to SPC ~essels is not successful, SPC vessels explode. ~ f ‘-’),/.—

,’.,.
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Organic Evaporator purge system boundaries included SPC carbon dioxide piping, a purge
pressure control valve, a pressure safety relief valve, vacuum breaker, and various isolation

valves, There are two oxygen gas detectors and associated interlock instrumentation,
Support systems include normal and backup electric power and SPC primary, backup, and
nitrogen purges.

. .

OE purge failure is detected by flow instrumentsthat give an alarm to alert operators. Two
oxygen analyzers detect possible air leaking into the vessel. High oxygen concentration’will
a@uate an interlock circuit thatcloses control valves to raise the gas pressure in the OE. The
interlock also stops transfers in the SPC, turns off the steam supply to the OE, starts OE
cooling water circulation, and stops the vessel agitator.

Organic Evaporator Condensa& Tank (OECl) i%plosion I

The primary carbon dioxide purge system in the Salt Processing Cell (SPC) purges the gas
space in the Organic Evaporator Condensate Tank (OECT). The primary system generates
carbon dioxide gas by vaporizing liquid C02 with applied heat from an electric heater. There
is also a backup supply of carbon dioxide from a bank of high pressure gas cylinders. The
SPC nitrogen purge system may also be used as-a backup. A high benzene vapor
concentration is unavoidable in @e OECT; consequently, the approach used -to prevent
possible explosions is to exclude oWgen gas by maintainingeithera carbon dioxide or nitrogen
atmosphere in the vessel. The precipitate reactor operation is a batch operation. The C02 ~

.
purge rate must be checked periodically and adjusted manually. If a high concentration of
oxygen is detected in the OECT, an automatic interlock circuit increases the gas pressure in
the vessel higher than the surrounding SPC pressure to prevent air from leaking into the
OECT. \

For SPC vessel seismic fault trees, it is modeled that if the isolation of SPC from PVVH or’ “
nitrogen addition to SPC vessels is not successfid, SPC vessels explode.

Organic Evaporator Condensate Tank purge system boundaries included SPC carbon dioxide
piping, a purge pressure control valve, a pressure safety relief valve, vacuum breaker, and
various ,isolation valves. There are two oxygen gas detectors and”associated interlock
instrumentation. Support systems include normal and backup electric power and SPC
primary, backup, and nitrogen purges.

OECT purge failure is detected by flow instruments that give an alarm to alert operators.
Two oxygen analyzers detect air leaking into ~e vessel. ‘High oxygen concentration will
actuate an interlock circuit that closes control valves to raise the gas pressure in the OECT.
The interlock also stops transfers in the SPC and stops the vessel agitator.

I
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“ Precipitate Reactor Feed Tank (??RFl) IZ@losion
k

.The primary carbon dioxide purge system in the Salt Processing Cell (SPC) purges the gas
space in the Precipitate Reactor Feed Tank (PRFT). The primary system generates carbon
dioxide g= @ vaporizing liquid COZwith applied heat from an electric heater. Therpis alSOa
backup supply of carbon dioxide from a bank of high pressure gas cylinders. The SPC
nitrogen purge system may also be used as a backup. A high benzene vapor concentration is
unavoidable in the PRFT, consequent y, the approach used to prevent possible explosions is
to exclude oxygen gas by maintainingeither a carbon dioxide or r@rogen atmosphere in the
vessel. The pre~lpitatereactor operation is a batch operation. The COZ purge rate must be
checked periodically and adjusted manually. ‘If a high’ concentration of o~gen is detected in
the PRFT, an automatic interlock circ@ increases t$e gas pressure in the vessel higher thim
the surrounding SPC pressureto prevent air from leaking’into the PRFT.

For SPC vessel seismic fault trees, it is modeled that if the isolation of SPC from PVVH or
nitrogen addition to SPC vessels is not successful, SPC vessels explode. ..-

Precipitate Reactor Feed Tank purge system boundaries included SPC carbon dioxide piping,
a purge pressure con~ol valve, a presstire safety relief valve, vacuum breaker, and various
isolation valves. There are two oxygen gas detectors and associated interlock
instrqrnentation. Support systems include normal and backup electric power and SPC
primary, backup, and xi.itrogenpurge systems.

PRFT purge failure is detected .by flow instruments that ‘~ve h afarm to ‘aleit operators.
Two oxygen analyzers detect air leaking into the vessel. High oxygen concentration will
actuate an interlock circuit that closes control valves to raise the gas pressure in the PRFTJ
The interlock also stops tr~sfers in the SPC and stops the vessel agitator.

Steam Ecplosion in ~elter (SMELl)

Conditions that co@d lead to a steamexplosion in the melter.require the presence of both
water and partially melted excess salt. Water is a normal constituent of the-process. Melter
feed is a slurrywhich is approximately 50% water. AlsoYprocedures require flusqng of the,
feed tube with water before and tier each feed operation. Salt content is monitored by
sampling and controlled by procedures in both the Liquid Radioactive Waste Handling
Facilities (LRWHF) and DWPF.

There are no major process systems or support systemsmodeled in the SMELT fault tree.
The failure events in jhe tree include only human errors andfail~es of sampling equipment at
both LRWHF and DWPF.

t.
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High salt content of feed materialis detected through sampling at one location atLRWHF and “,-
at two locations atDWPF. This analysis assumed that:

1.

2.

3.

4.

5,

6.

7.

8.

9.

10.

Each macro batch to the melter (approximately one every two years) has a high salt .
content level. This assumption is conservatively estimated. since there is no site-
specific dataavailable to accurately estimatethis occurrence. ‘

At least two analyzers are available at each analytical lab location for sample analysis.
This assumption is based on the content of quality control procedures which require
redundancy in the sampling process.

If an operator/analyst/engineerconducts faulty sampling at one location, he/she will fail
to properly conduct any fi.u-thersampling at any other locations or time with a

probability of unity,

An excess amount of salt witlin a batch that is not detected will always accumulate on
the top layer of the melter cap.

Al calculations requiredto compare lab resultsto a standardat DWPF me performed in ,
PCCS. Additiomilly, the DWPF process engineer must enter all lab results into PCCS
to complete the sample analyiiisprocess.

Failure to prepare a batch for sampling according to procedure will result in a batch
sample thatcontains tinerroneously low salt content level.

Water is present in the melter witi a probability of unity due to the frequency of water
purging in the melter operations.

Lab sample analysis results at the tank farm are provided as a repofi, these results do
not require any fi,u-ther’.dataprocessing (such as input to PCCS) before the batch is
transferred.

MFT sampling is not pefiormed on every micro batch. - ‘ “

Two consecutive batches containing a high salt content must accumulate in the melter
for sufficient molten saltto be generatedfor a steam explosion. ‘

— ,..
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Melter Off-gas (OFFGAS) Explosion
.) )

The melteroff-gassystemtreatsgasesthat are drivenoff in the melterbeforethese-are
releasedtothe atmosphere. Featuresof this systemcontrolmelterpressureand initiateglass ‘
pouringat the appropriatetime. The lid heatersprovidethe energyto itiate complete
combustion of gases in the melter vapor space; consequently, there,will be no combustible -
gases i~,the effluent from the melter. A low temperatureinterlock till automatically shut
down the feed pumps when low temperatureresultingfrom lid heaterftilure is detected in the
meltervapor space. If equipment failures or operating errorrelease combustible gases into
the off-gas piping, the gas is most likely to explode down streamof the quencher nearhe off-
gas condensate tank. At this poin~ excess water vapor is condensed and conditions are most
favorable for ignition of a mixturethatis above LEL.

Following are assumptions specific to the Melter Off-gas Explosion fault tree: ,

1. An explosive concentration in the off-gas system cannot be attained unless excess
organics accumulate, within the system through either a loss of the dilution air flow or
fauhy sampling of org@cs in the sludge. ~

2.

3.

4.

5.

.6.

7.

8.

9.

At least two analyzers are available at the analytic&llab in DWPF. This assumption is
based on the content of quality control procedures which require redundancy in the
sampling-process.

Hap operator/analyst/engineer conducts faulty sampling at the SRAT and this person
also conducts sampling,at the SME, he(she necessarily fails to properly conduct sampling
there. ,,

All calculations required to compare lab results to’s standard at ~WPF are performed
within PCCS. Additionally, the DWPF process engineer must enter all lab results into .
PCCS to complete the sample tialysis process.

Failure to prepare a batch for sampling according to procedure. will result in a batch
sample thatcontains an erroneously low organic content. ~

Two out of four lid heater thermocouples must fail-to. cause failure of a lid heater.
Similarly,, two out of the four lid heaters must fail to cause sufilcient heat loss in the
melter plenum.

,.
Thermocouple components do not requi~ecalibration.

Two out of threethermocouplesin the melterplenummustfail in orderto causeftilure of
the feed pump shut off interlock. Failure of one thermocouplewill result in removhlof
this temperatureinput (will be considered as an outlier). , -

,,
MFT sampling is not performed on.every melter batch. ~

.
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System boundaries for the melter off-gas system include melter feed pumps, lid heaters,

-. backup off-gas film cooler, off-gas condensate tan~ and piping connecting these pieces of -

equipment. Interlock controls for the feed pumps and thermocouples are also included. The ‘
plant air system and instrument @ system are important support systems related to the ‘
backup off-gas film cooler air and pressure control air systems. Electric power’is not needed,
because a Ioss of electric power results in a safe condition when thefeed pumps stop due to
the power loss.

When the air flow for the backup off-gas film cooler ftils, and automatic interlock shutsdown
the feed pumps and opens valves to provide an alternateflow pathway from the melter celI

~ to tlie plenum. Low temperaturein the melter plenum gives an alarm and shuts off the feed,
pump through an interlock circuit. .

Sludge Pump Tank (SK?) Explosion

., A Process Vessel Ventilation System (I?WS) provided in the Low Point I%rnp Pit (LPPP)
purges combustible’ gas from the Sludge Pump Tank (SPT) to prevent potentially explosive
hydrogen gas mixtures from accum~ating therein. The ventilation system is backed up by a
nitrogen blanket gas addition system, which has two, manually operated addition valves. In
normal operation vessel ventilation air passes first through a HEPA filter and then enters the
general volume of the LPPP cells. The SPT is maintained at a lower pressure than its
surroundingcell space by the ventilation exhaustfan. As a result ventilation air is pulled into “
the SPT through the tank overflow’ l[ne. Exhaustair, including any combustible vapors, from \
the SPT flows through a moisture condenser and a mist eliminator. This stream of air then
combines with the larger stream of air from the ‘LPPP cell volume to tier dilute
combustible gas and vapor. The combined streamof airflows through a heater and a bakk of ,

. four parallel HEPA’ filters. There are two redundant exhaust fans in the PWS. Their
operation is automatically controlled by an instrument system that monitors differential
pressure between ‘thePrecipitate Pump Tank (I?PT) and the ventilation duct downstream of

# the mist eliminator. If the ventilation air flow fails, nitrogen blanket gas will continue to
purge the SPT, which then vents-throughthe tank overflow line.

-—

The prima~ purge system boundaries are the PYVS inlet filters ~d” the exhaust stack.
Components included in the system are ventilation ducts, valves, d~pers, fans, filters, .
condenser, preheater, mist eliminator, and controllers based on flow and temperature. The
backup nitrogen purge system consists’of a nitrogen gas supply, manual actuation valves, ~
pressure control valves, and flow monitoring instrumentation. ‘These components in either
the primary purge system of backup nitrogen purge system must operate as designed to
prevent the accumulation of an explosive mixture of hydrogen gas in the SPT. Important
support systems include: eleciric power, process steam, instrumentair, and.chilled water.

,

Inadequate SPT purge air flow is detected by differential pressure across the exhaust HEPA
.

filters. The instrumentalarms at very high, high, and low differential pressure. There is also. “
a flow monitor with a low flow alarm in the exhaust duct just before the exhaust fans.

/- Inadequate flow due to plugged inlet HEPA filters is detected by a differential pressure
._ monitor and alarm. The backup nitrogen purge flow is monitored and checked during routine

surveillancerounds.I \
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“PrecipitatePump Tank ,(??! ~losion

Be~ene vapor explosion is the-safety concern for.the Precipitate Pump Tank (PP~ in the
Low Point Pump Pit (LPPP). PPTis operated with a,prirnary nitrogen gas purge to keep the
oxygen concentration from reaching MOC. The-primaryhitrogen source.is ,tie bulk nitr~gen

~gas system; the backup nitrogen sources area bank of high pressure nitrogen cylinders and ~
the local LPPP nitrogen tank supply. The backup system actuates automatically upon loss’
of primary pu!rgeSUpply.’ -Instrumentsmonitor. o~gen concentration in the effluent stream :
,fiom PPT which goes to the Process Vessel Vent. System (PWS). If the oxygen level gets

‘ too hid an outlet control valve closes automatically isolating the tank from the PWS, to
allow nitrogen gas pressureto buildup in the vessel, thereby preventing leakage of air into the
PPT. ,!

Following are assumptions specific to the PPT .,

1.

2.

‘ 3.

4.

., 5.

-6.

_#l maintenmce pe~ormed on the nitrogen supply lines to the precipitate tank do not
revolve closing of manual valves in these lines (with the exception df the pressure.’ [
indicators; these have manual valves located in an isolated “lineand do not result in a loss
of flow through the line). ?

Failure of the nitrogen purge at ‘tie sources (i.e., bulk nitrogen tanks and backup, ,
cylinders) will result ‘in a loss of the nitrogen c+ibration line to the oxygen analyzers.
These analyzerswill fad as is andwill resultin fh.ilureof valve HCV-8772 to close.,

The benzene concenfiation in the pre~pitate tank is at or above the lower expiosive limit.
@EL). ’.’,,,, ‘,

Loss of the PWS exhaust fans or inadvertentclosure of valve HCV-8772 due to either a
loss’ of power or individiud component failures ,results in a safe confiWration of the
system in the PPT due to the positive pressure supplied to the precipitate tank via the ‘
nitrogen purge system. (Air does,not enterPPT.)

.-

Filter plugging and pressure control valve failures in the ‘nitrogen purge lines are
immediately’detected. ~ “

The oxygenanalyzersarecalibratedandtestedhi-weekly.~
.,

The PPT purge system boundaries include the primary ~d btickup &frogen system supply
*s, piping, and valves. Components included in the system are portions of PWS
ventilation ducts, control valves and controllers based on nitrogen purge flow and oxygen g~

,’ concentration. Tl@e are no essential support systems (other than the riitrogen purge
systems) for PPT. Loss of electric power and” loss of instrument air fail to a safe
configuration.

,.

\. .: ,, . .
,

. . . .
<, ,

/ . . .% .,,-
/
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—’ Inadequate PPT nitrogen purge flow is detected by a flow monitor which alarms to initiate
operator actions. There also are pressure indicators on the common nitrogen lines. Two “
oxygen analyzers are connected to the tank vent exhaust line. A high oxygen signal from
either analyzer automatically closes an exhaust valve and shuts off the PPT agitator and
pump. .

. .

Organic Wrote St@age Tank (OWS~ Ekploswn

The Organic Waste Storage Tank’(OWST) is a 150,000 gallon tank for organic byproducts of
the DWPF precipitate hydrolysis process. The major organic constituent is benzene. OWST
will receive approximately 350 gallon batches of benzene every 43 hours. Benzene vapor .
explosions are preventedby keeping the oxygen concentrationbelow the minimum oxygen for
combustion (MOC) level with a slightly pressurized blanket of nitrogen gas in the tank. The
primary source of ni~ogen gas ,is from the same bulk liq~d nitrogen system that provides

nitrogen purge to the PrecipitatePump Tank (PPT) and Sludge Pump Tank (SPT) in the Low
Point Pump Pit (LPPP) and other tanks and sumps. ,Therea,e backup sources of nitrogen to
the OWST consisting of a dedicated liquid nitrogen tank and a bank of @h pressurenitrogen
gas bottles. Pressure control valves regulate the flow of nitrogen gas to the OWST and
prevent unwanted flow reversals through the system. ,!

The system boundaxy includes nitrogen system piping, control valves (PCYS), nitrogen
tanks, and various associated instrumentation. All PCVS must remain operable, and the

i :- sensors which input to the control systems must be properly calibrated. The liquid nitrogen
inventory must be adequate, and the piping system must rem@ leak tight and not plugged. “

Loss bf OWST nitrogen blanket gas is detected by low pressqre alarms in the OWST inner
tankand in the pump well. An oxygen analyzerwill also alarmif air entersthe vessel.

‘The OWST outer tank is protected from benzene explosion by two methods: - ‘

1. The amount of time the outer tank contains-benzene following a leak from the inner ~
is minimized by rnotitoring for benzene and correcting the problem”immediately afterthe
leakis detected.

2. Ignition sources to set off an explosion in the outer tank are minimized. The tank is
grounded lightning protection is provided, and maintenanceuses spark-resistanttools.

,._
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SaIt I?rocmsing Cell (SE) Explosion

The Zone 1 ventilation system purges

.
. . . >,,

‘.

‘,
,,

‘)

the Salt Processing Clell (SPC) which prevents the

.

accumulation. of potentially fl~able benzene vapor within the cell volume. Ventilation
system failure with either SPC vessel overpressurization, vessel overheating, or spill of

wtiste solution into the SPC sump without pumping to the.P~ could result in benzene ~vapor
‘concentrations reaching LFL within.the SP~. ‘Pressurization of process vessels in SPC is a
safety response to detected high oxygen” levels within,any’ of these vessels. However, this
increases the risk of benzene vapor accumulation in the cell volume outside the vessels.
~le explosion prevention byinefing is the.main concern within SPC vessels, the concern in
the Process Vessel Vent Header (PVV13) is LFL (dilution) control. The off-gas ventilation
from SPC, combines with the flow from CPC, thusdiluting the be~ene concentration in-
PVVH. If the Pm flow gets too low, an automatic interlock closes two valves and isolates .
SPC from PVVK. This ihterl~ck also turns,,off COZ supply pressure to SPC vessels.” SPC
vessels tie protetied from reaching MOC by a nitrogen *purge. Pressure interlocks stop the
supply of steamt,oPR and OE and stis cooling ‘waterflow to f.hesevessels.

,’ ,’
Since the seismic trigger interlock is designed to isolate the SPC from.the P- and supply a
constant flow of nitiogen to SPC vessels, the SPC Explosion seismic fault tree models
benzene to always enter the cell following an earthquake. The fault tree.concludes that if’
Zone 1 ventilationftils, a cell explosion occurs. ,.

SPC system boundties include support systems, such as: Zone 1 -ventilation system )

components, instrumentair system, cooling tower water system, normal and backup electric
,,

power systems, and the control instrumentation associated with the PVVH low flow
interlock. ,. ,.
.-

Assumptions Related to Support Systems Fault Trees ‘ , ~ .,.-,.

St&am ‘
.,

The ‘process, steam system @ a closed loop system that provides heat”to the following
process vessels: P~ OE,,SME, and S~T. The process-steam generator is a heat exchanger’
connected to the area steam-supply through a 260 poimd pressure control valve. Process
steam piping includes an individual flow control valve (FCV) to, each of the process vessel
steam coils. The pressure in each “steamcoil is regulated by a PCV located on the discharge
side ‘of the coil. All steam effluent pipes from the vessels connect to a common header, which
goes to the steam system condenser (i.e., a heat exchtiger cooled by the cooling tower water,
CTW, system). Condensate colle”tis in the condensate.tank rihdfrom there is returnedto the “
steam generator by, a set of redundant pumps. If condensate retiumflow stops ‘,because of
pump failure, the closed loop process steam system will stop Rmctioning.

.,

Process steam System boundaries include piping, FCV’S, PCV’S, and temperature sensing
instruments. Essential -support systems include: the 260, pound area steam system, the —.
cooling tower water (CTW) system, normal electric power, and instrumentair system. ‘) ,.,

,,
\ ,,

.,.
.. .

.“



[ Process steam system failure is detected by low temperature within the system and also by
— low temperaturesin the various process vessels requiring steam heat.

Process Chillkd Water ~

The chilled water system, which is shown as the secondary service water (SSW) system on
P&ID’s, is a closed loop cooling system. It serves to remove heat from several DWPF
condensers and condensate tanks. These include the primary off-gas condenser and its
condensate tank the backup off-gas condenser and its condensate tanlq the facility air
ventilation condenser, and the salt cell’ ventilation condenser. Heat from the SSW is
transferredthrough a heat exchanger to the cooling tower water (Cm system.

System boundaries for the chilled water (SSW) system include heat exchangers pumps,
valves, and instruments in the SSW piping system. Two valves on the CTW system
controlled by condenser pressure are also included. CTW is an essential support system for
SSW. Other support systems include normal and backup electric power, and instrumentair
(needed by CTW).

,.

Failuresof the SSW are detected by a low flow alarm circuit a high temperaturealarmcircuit”

( trouble alarmsj or high temperatureindications within the individual systems cooled by SSW.

The fault tree for SSW assumes that the system would fail to providetieeded cooling if the

( ‘“-
closed loop flow were to stop and the bypass line did not open. Failure of the chilled water
system due to insufficient inventory was not modeled because a large volume of water is
available in the system, an automatic makeup system”is capable of handling small leaks, and
large pipe leaks have a very low frequency of occurrence.

I+ocess Cooling We . ‘.

. The process, cooling water system, which is shown as the prim~’ service. water (I?SW).
system on P&lD’s, is a closed loop cooling system. It serves to remove heat from the melter
sleeve, the secondary backup off-gas condenser, and other miscellaneous vessels and
condensers. Heat from the PSW is transfemedthrough a heat exchanger to the cooling tower
water (CTW) system. There is a second PSW/CTW heat exch~ger on standby. .

System boundaries for the process cooling water @.SW) system include redundant heat’
exchangers, redundant pumps, pressure control and flow control valves, and instrumentsin
the PSW piping system. A valve on the CTW system controlled by PSW temperatureis also
included. CTW is an essential support system for PSW. Other support systems include

‘normal and backup electric power, and instrumentair (needed by CTW).

Failures of the PSW are detected by a low flow alarm circuit a low pressure alarm circuit a
high temperature alarm circuit a low differential pressure alarm circuit, and temperature
indications tithin the individual systems cooled by PSW.

19
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The fault tree for PSW =“sumes that the system would fail to provide needed cooling if the
)’—.,

closed loop flow were lo stop and the bypass line did not open. Failure of the process
cooling water ~ystem due to insufficient inventory was not modeled because a large volume of . “
water ‘is available in tie system, aq automatic makeup system is capable of handling small
leaks, and large pipe ler@ have a very low fkquency of occurrence. - “

,,,

Cooling Tower W@r
\

,$ ,.

/

The cooling tower water (CT~ system transfers process heat from the process cooling
water (PSW) system and the clulled water (SSW) system to the atmosphere. Heat exchangers
provide the interfaces be@veen the closed loop cooling systems and Cw. There are four . ‘
punips in the CTW system. Two are rated as 50V0 pumps and ~o as 25% pumps.
Normally, one large a.xid.one small pump are on-line, while the other two are in standby. One -
50% primary pump or two 25 YOprimaj pumps provide adequate p~ping. . A deep well
water system can provide backup water to CTW for up to four ho~s.

A temperature controi valve at~e heat exchii.ngeroutlet-regulates‘Cm flow’ through t.k$ -
PSW heat exchanger. The temperature is measured at the PSW discharge side of the heat
exchanger. A pressure control valve regulates flow through the SSW chillers. The pressure
sensor is in the condenser. A bypass l~e returnsexcess flow from ‘thepump discharge line to
the CTWb,asin.If the byp~s’valvefails open,the CTIVsystemwillbe inoperable. ,

-...
The CTW system boundaries include pipirig, CTW pumps, deep well pumps, heat ,)
exchangers, conlrol valves, and the forced convection fans on the cooling tower. Fans (forced

—

convection) are required 6 months per, year, “~d two of the three fans must operate to ~ ‘ .
provide adequate air flow. Electric power and instrumentair systems are essential support
systems for CTW. If normal power fails, the piimary pumps ftil (requiring deep well system
to fiction). If instrument air fails, the cooling tower water system fails,. due to improper
valve positions (Recirculation valve opens andmain flow valves close).

Low flow and pressure instruments detect possible ftilure of Cm pumps. Abnormal- ,
coridhioni produce alarms for operator actions.’

The fault pee analysis for C’kW assumes that the pump.pit inlet screens will not plug. This
assumption was made because there is no identifiable debris, the basin is visually checked .
regularly, and the debris would have to be of varying densi~ so thatit covered the screens at
varying depths.

.’

Bulk Nitrogen System ~
/

,,

The bulk.nitrogen system vaporizes liquid nitrogen born the bulk nitrogen tank in an ambient
vaporizer. The system has a second tiaporizer that is kept in standby. The bulk nitrogen ~
system supplies primary purge gas to the PPT and backup purge to SPT in “thelow. point
pump pit, primary blanket gas to the OWST, isolation blanket gas to SPC vessels, and ~
nitrogenblanket gas to miscellaneous cold chemical~storagetanks.

., ,

,,
,.

,,.
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System boundaries for the bulk nitrogen system include two ambient vaporizers, piping, a ~
pressure control valve, several pressure safety relief valves, and pressure monitoring
instruments with alarms. No support systems other than the bulk nitrogen supply tank are -
required for the bulk nitrogen system to perform its‘intendedfi.mction.

Pressure monitors detect bulk nitrogen system failures. Also if tie bulk nitrogen tank
becomes depleted, the bulk nitrogen system will be unavailable.- Loss of bulk nitrogen tank .
supply is detected by low level sensors in the tank. This instrument gives an alarm to alert
operators.

Bulk IWrogen Tank

The bulk nitrogen tank supply consists of a tank of liquid nitrogen that supplies nitrogen to
the bulk nitrogen system andthe CPC backup purge system.

System boundaries for the bulk nitrogen tank supply include the tanlq pressure safeiy relief
valves, and monitoring instruments to track inventory and warn of low level or loss of

inventory. No support systems are required for the bulk nitrogen tank supply to perform its
intended finction. Level sensors in the bulk nitrogen tank detect and alarm low levels iwthe
tank. ~

CPClkzckup l?urge Nitrogen Tank -

The CPC purge nitrogen tank supply provides liquid nitrogen to the CPC purge backup
system. A minimum of qa 4 day supply of liquid nitrogen is stored in a @k that is
protected against overpressurization.’ An alternateliquid nitrogen supply can be established
from tie bulk nitrogen supply tanlq and it is possible to provide gaseous or liquid nitrogen
from a nitrogen delivery truck through piping that is separate from the normally used tanks
and vaporizers.

The boundaries for the CPC purge nitrogen tank supply include the liquid nitrogen ~ ‘
piping, pressure control valves, pressure safety relief valves, and tank low level instruments
and alarm. No support systems are needed for the CPC nitrogen ta.nlcsupply to perform its
intended fimction. A loss of CPC nitrogen tank supply is detected by a low level sensor in
the tank, This instrumentprovides a low level alarmto initiateoperator actions.

CXBackup l%rge

The CPC backup purge system is a nitrogen gas purge system which vaporizes liquid
nitrogen in ambient pressure vaporizers. Both ambient vaporizers are required to supply .,
proper nitrogen flow. Interlocks which monitor for loss of primary purge flow automatically
isolate the primary purge system piping and initiate backup nitrogen purge flow. “ The
isolation feature prevents 10SSof backup purge gas through the primary purge supply lines. .

---

[
‘----
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CPC backup purge system bound~es include the ambient vaporizers, piping> Press~e’
&mtrol valves, check valves, and pressure sai?etyrelief valves. The CPC liquid nitrogen tank
supply is an essential suppofi system for backup purge. If the CPC backup purge nitrogen
tank aqd the bulk nitrogen tank supplies fail or run out, CPC backup purge will be
,unavailable. ‘‘ .

. .

There are no specific @rrns provided to detect backup purge failure. The low flow alarms
associated with individual CP,C‘vessels would indicate pmge system failure. If a pressure
relief safety valve fails open, it would be detected ,by low level in the liquid nitrogen supply “
tank. ,.

,,~

CKl%nqry Rzrge ! .,

The primary pyige air system in the chemical processing cell (CPC) provides air ventilation
for CPC process vessels to c~ntinuously remove flu-able gases and vapors so thatthese do
not accumulateto concentrations above LFL. p

,-,’ .’ .
, CPC system boundaries include redundant air compressors, an air receiver tan% piping,

pressure.relief valves,’ and pressure control. valves that not only regulate air pressure but
prevent reverse flow from the process vessels. ‘Norinal electric power is an essential support
syslem for CPC primary purge. ,

Air compressor failures are detected by kouble ~arms and a low receiver pressure alarm. In
addition, purge air flow monitors on the individual CPC vessels actuate interlocks upon
failure of primarypurge.

.

Backup electric power for ‘all essential services in DWPl? comes from two, 2000 kW. each,
diesel generator sets located in the fan house.- Upon demandthey can supply all the essential
loads throu@”four main load centers, which in turn, supply twenty motor control centers.

Following are assumptions specific to the Loss of Normal Power fault tree: ‘

.

1.

2.

3.

22

,.

Maintenanceis performed on the diesels aimua.lly. “ )
,.

All latent human e~ors are incorporated info the diesel generator fail .to run”~d fail to
start data. Human errors associated with failing to restore a generator folioting
maintenanceare modeled separatelywithin the fault tree. ‘

One ope~ator is responsible for placing both diesels in standby folioting rn~ntenance.
Additionally, the operator will always frailto place the second diesel in standby when he
fails to place the first diesel in standby. . # : ‘ -

.’.,
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.— System boundaries for backup electric power include two diesel driven generators, power
cables or buses, normal power breakers, and supply breakers up to the four main load
centers. Support systems include instrument air, a dedicated compressed air system for
startingthe diesels, 125 volts DC control system power supply fkom a bank of batteries, fuel
oil supply, lubrication ,oil supply, and. a closed loop jacket cooling water system with a
radiatorand fan.

I
A loss of normal electric power will first be detected as an under voltage on the load centers.
This will open normal power system breakers and send a startsignal to the diesel generators.
When the generators areup to speed and the frequency and voltages are corre~ the generator~
supply breakers will close. If one of the generators does not startwithin ten seconds of the
other, the tie breaker closes and the one operating diesel generator will power all of the
essential loads.

l?rirnury(Norm@) Electi”c Power

Normal electric power is supplied to S-Area by two overhead 13.8 kv feeders from H-Area.
These are connected to separate 13.8 kv feeders. These are normally connected together
through a tie breaker, which allows either feeder to supply both buses. Secondary
substations step down the voltage from 13.8 kv to 480 v to supply the various loads in S-
Aea. Each secondary substation is connected to the two 13.8 kv primmy buses through a
redundant distribution system that allows selection, through a duplex interrupterswitc~ of
one or the other of the 13.8 kv buses.

Following are assumptions specific to the Loss of Normal Power fault tree:

1. Human errors associated with maintenance activities are immediately detected md ,
corrected. Maintenance performed on the normal power system requires lockout
procedures; removal of the lockout with subsequent restoration of the power to the
component is immediately detected.

2. Maintenance will not be performed on a redundant power train until power has been
restored to the alternatetrain.

System boundaries for normal electric power include all electrical buses, feeders, and breakers
necessary to supply power to the primary buses of DWPF. The 13.8 lw feeders connect to
lhe 115 kv electric power grid through substationtransformers. The 115 kv grid derives its
electric power from the southeasterncommercial electric power grid and the power station in

‘ D-Area. Other than the ultimatepower sources, no support systems were considered in the
analysis of the normal electric power system.

I

Normal electric power failure is self indicating through multiple equipment failure alarms and
indications. The frequency thatpower is lost to equipment fed from a no~al power bus was
equated to the frequency that normal power is lost. The frequency of individual circuit
breaker failures (i.e., failed open) was judged to be insignificant compared to loss of DWPF
normal power.

,
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Zone 1 Ventilathin ,’
,. )

Zone 1 ventilation sy”stemexhausts air from the vitrification buildlng”zone 1 through a sand
filter before release to the atmosphere. In addition to the normal mode of operation, the fault
tree analysis considered several abnormal modes of operation given electric power or
instrumentair system fhilures.

,,
,, .

,.
Following are assumptions specific to the Zone 1 ventilation fault tree:

1.

2.

3.

4.

5.

6.

7. .

8.

9. .

Failure of either a discharge or suction damper to remain’open on an operating fan line
does not result in a complete blockage of flow in that line. Additionally, failure of a
discharge damper to open or failure of the operator to open’ a suction damper following
maintenance on the staridbyfan line restihsin failure of the fan to start.

Complete closure of the fm inlet vanes reduces the inlet orifice to 4“ whichjs suflkient to
maintainthe fan operation.

.,,

Fan vibration monitors no longer have the capabili~ to shutoff a fim tiough DCS..’

Fan timing relays will not-cause a fti to fail to mn’if the relay sp&iously opens following
successfid stari-up of the fan. ,

Under a loss of normal power conditio~ the timing relay will automatically sti up the

secoridfan on an emergexicybus when the firstfan has failed to start (i.e.,~thin a short ,)
periodof time). NOcreditis givenfor automaticstart-upof the secondf~ when the @t .
fan fails after successfully starting.

/,

It is not possible to plug the sand filter during normal operating conditions (i.e.,
conditions other than a seismic event).

Under a loss of normal power ctmdition, the-fires will not re-dmt if UPS power is
,,

unavailable at the time of the power loss.

Unde~ loss ‘of normal power and instmment air conditions,” the time it tzdcesfor the
instrumentair pressure to drop below 85 psi in he fan house (i.e., the minimum pressure
required for startof the fan house compressor) is greaterthanthe time period in which the
fms are re-startedby the timing relay. .‘

. .

Succes@ operation of zone 1ventilation is defined as one ventilation fm running.

The system includes ventilation exhaust du’~, sand filter exhaust plenum, four exhaust fans,
dampers, DCS control circuits, electi-ic power circuits, UPS power system, and monitoring
instruments with alarms. Essentii support systems’ iriclude normal and backup electric

power systems, instrument air, and the 125 volts DC batte~ power supply to operate ,
mechanical circuit breakersupon loss of normal power. ‘

)
‘,
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Instruments monitor differential pressure between building zones and give ,alarms for ~
abnormal zone pressure differences. There are high pressure alarms f~r continuously
occupied areas and a;eas containing radioactive materials. Two pressure transmitters are
located immediately upstream of zone 1 sand filter e~aust plenum. Air flow through each
exhaustfan is also monitored. .

I

,-

Under normal operating conditions, when normal electric power is available, three fans are on
and one is in ready standby. A high pressure indication from either transmitterin the sand
filter exhaust plenum will startthe fourth fm automatically. A low flow condition can also
lead to automatic startof the standby fan; however, this analysis does not take credit for the
low flow initiated startingfeature. ‘

If normal electric power is lost, all operating fans will stop until the backup electric ~ower
from the diesel generator comes on line. An automatic timing relay startstwo fans from two
separate electic power buses. If one of the.fans connected to the emergency bus fails to
start, the timing circuit will start tie other fim comected to that same bus automatically. ..
Operatorsmayalso restart fans manually.

SPCl?rimaryRurge
I

The salt processing cell (SPC) primary purge system uses carbon dioxide gas. Liquid carbon
dioxide from a large storage tank is converted to gas in an electrically heated vaporizer. Gas
presstie is regulated to provide purge flow throughthe various SPC vessels.

System boundaries for the SPC primaxy purge system include the carbon dioxide storage
t@ electric vaporizer, piping, supply shutoff valve, pressure control valves, pressure
safety relief valves, heater control circuit and low tank level and low pressure alarm circuits.
Normal and backup electric power systems are the only support systems necessary for SPC ‘
primary purge to operate. If electric power fails, the vaporizer will not generate enough
carbon dioxide gas for adequatepurge flow to SPC vessels.

I

A failure of SPC primary purge (e.g., if the pressure control valve fads closed) is indirectly ~ ~
detected by a high flow alarm on the SPC backup purge system, which automatically
supplies purge flow when the pressure in the primary system gets too low. Loss of liquid
carbon dioxide inventory is detected by low tank level and low tank pressurealarms.

-.

SPCBackup I?urge

Salt processing cell backup purge is a carbon dioxidegas system supplied from a bank of
compressed gas cylinders. Gas flow from the backup purge system.is regulated by pressure
in the primary purge piping system and comes on only if the primary system pressure gets
too low. The backup system has enough capacity for short outages of the-primary purge
system.

25



———— .-

/

.

System boundaries for SPC backup purge include ~ur I@h pressure,chrbon dioxide cylinders,
piping, isolation valves, pressure regulators, two pressure control valves, pressure safely ‘
relief valves, and alarms for low gas supply. No support systems tie required for the SPC ,
backup purge system to perform its intended fimction. The c~bon dioxide supply for SPC
backup purge is monitored by cylinder weight Wd pressure. ‘ .

SPCNitroge&Jupply
,.

The salt processing cell low pressure nitrogen supply system provides nitrogen purge to SPC
vessels whenever SPC is isolated from the PVVH. The purpose of the low pressure blanket
gas is to keep oxygen from ente@g the process vessels and to minimize the amo~t of

benzene vapor released from the vessels into the surrounding cell space. Ntiogen gas is
produced in ambient pressure vaporizers supplied from the bulk liqy.idnitrogen tank.

System boundaries for the low pressure nitrogen system include ho vaporizers, piping,
isolation valves, pressure control valves, and pressure safety relief valves. No support
systems tie required for the SPC low pressure ,nitrogen system to perform its intended
fi,mction. Failures of the.low pressure nitrogen system do not produce alarms but may be
dete@ed throughDCS indications or.field surveillance. ,.

Q?PPNtiogen System
.’

,-

The low point pump pit (LPPP) nitrogen system supplies backup ‘nitrogen purge gas to the .
precipitate pump tank (PPT) and the sludge pump tank (SPT). This system has both a .
liquid. nitrogen, supply tank-and compressed nitrogen gas cylinders. The backup system
automatically continues the purge flow if primary purge.systems should fail.

System boundaries for the LPPP’ nitrogen system include the liquid nitrogen, tank, a
vaporizer, high pressure nitrogen gas cylinders, piping, check valves, pressure control valves, .‘

pressure safety relief valves, and nitrogen supply tank low level alarm. No support systems
are required for the LPPP nitrogen system to pefiorm its intende”dfiction.

‘.

A low level alarm instrument detects failure or depletion of tie liquid nitrogen supply.
Periodic surveillance would detect failures of the compressed gas supply. Also, low purge
flow alarms on the SPT or PPT would indicate possible problems with the nitrogen supply
system.

Instrumen~Ai~
.!

,1

The instrument ai~ system supplies high pressure air to instruments and pneumatic ,
equipment throughout the DWPF. Two compressors are on line and a third is ,nonnally in
standby.. The system ‘has redundant dry’ers and filters so that units can be repaired or
replaced while,the air system remains operable.

)
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System boundaries for instrument air include, three compressors; air receiver tanlGfilters,
redundant dryers, supply solenoid valves, pressure control valves, pressure safety relief
valves, cooling water supply piping and valves, and differential pressuremonitors and alarms.
Normal and backup electric power systems, and the cooling tower water system are essential
support systems for instrument air. .

,.

Loss of instrumentair is detected by low pressure instrumentswith alarms and would also be. , ,
evident by numerous failures of pneumatic equipment.

.,

General Assumptions
. .

Thefolloiving general assumptionswere factored into the fault tree analysis:

1.

2.

4..

5.

,,

6.

7.

8.

9,

,
L

6

Assumptions pertaining to individual basic events are printed in the fault trees,
identified by “a:’! before the assumption. For example, “z calibrated twice/year” means
that it is assumed thatthe piece of equipment is calibrated at thatfrequency.

Most equipment or component failures are assumed to be corrected within 8 hours or
the systems are conilgured in such away thatthose failures do not continue to put the
facility at risk. Exceptions to this recove~ assumption are indicated in the fault trees. ~

Possible stibotageis not included in the analysis. ‘

Ammonium nitrate explosions cannot occur in
DWPF.

,.

any vessel or ventilation system in

If a pressure safety relief valve “@SV) fails open on a pressurized gas system, it is
assumed the valve will not close again and must be isolated from the system by ‘

operatoraction.

If a PSV can be isolated from the piping system by a thfee-way valve that connects to
another PSV, system recovery time is shoti (e.g., 1 hour). But if a PSV must be
replaced, the repairtime is assumedto be 24 hours. .

Manual valves will not fail closed if normally open, and will not fail open, if norgmlly
closed. An incorrect valve position may resultfrom operator error.

Failure ratesfor components such as elec@cal breakers or switches related to individual “
electric motors were determined to be insignificant compared to the failure rate of the
overall DWPF power system. .

If a temperature element controlling a temperature control valve fails or a pressure
element controlling a pressure control valve.fails, the valve moves to the position which
adversely affects system reliability.
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‘ 10.

11.

i2.

13.

14.

15.

16.

, 17.

‘!
,.”, . .

>,,

1’ .,
‘.

If a device is out of calibration, it-affects system performance adversely: “‘ ~‘” ‘1./’

Temperature elements are functionally checked twice per year, unless otherwise,’
specified. .’.

If purge systems fail to the SRAT or SME, and interlock actions are unsuccessfid, the
flammable gases in the vessel are assumed to’ reach LFL. If interlock’ actions are- ~
successful, the purge is restored before LFL is reached.

,, . .

If purge systems fail to the ~T or PRBT, and alarm response actions are not .
successfully completed, the flammable gases in the vessel are assumed to reacfi LFL. If
alarmresponse actions are successfully completed, the purge is assumed to be restored
before LFL is reached.’ ‘ - , - ‘

Each DfiF macro-batch from.the tagk farm will be Chemicallychmaaerized by SRTC. ..
,. ., f

Instrument calibration errors are pure enabler “events. They can cause ‘protective
(

equipmentto not detectabnormal‘conditions,but they cannotinitiatea fhiluresequence.
,. ,-

Anignition’ source is necessakly present for seismic scenarios that lead to an explosive
mixture quickly (wjthin a few hotis) following the earthquake: For scenarios where ,.
explosive mixtures take longer, ignition probability is equivalent to the internal ignition
probability.

.4

\

CPC backup nitrogen supply, LPPP local liquid ~trogen” supply, and OWST local
./..

liquid nitrogen supply all have adequate capacity that they will continue to provide
nitrogen for a minimum of 96hours following an earthquake, taking into account the
possibility of additional leakage in piping due 10 the e~qu~e. .

,- \ .

DISCUSSION

The h%ard analysis for ~e Defense Waste Processing Facility (DI$PF) identified process
vessels in which. flammable mixtures of hydrogen gas or benzene vapor cbuld accumulate if .\
certain vessel ventilation or purge systems were to fail. - Once tie concentration of these
substances builds up above LFL, then only a sparksource is reqtired to set off a deflagration. ‘
or in the extreme case a detonation that could disperse radioactive waste material into the , ‘
environment. Operability of purge systems or ventilation sy,stems’is a crucial requirement in’
preventing explosion accidents. These important systems could ftil from anumber of causes
such as random failures of system components (i.e., internal initiators) or from external
naturaldisastersthat damage process facilities and equipment (i.e., exterpal initiators). This
fault tree analysis included,only those accidents identified in the hazards analysis which are ‘.

based on internal iriitiatorsand seismic initiators. Other external initiators such as high wind ‘
storms or tornadoes and external events.related to.man’s activities (e.g., @plane crash), are ‘i

covered elsewhere in the accident analysis. ~ .
. .

,. ),. . ,s
/
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-- An additional limitation on the scope of this study is that only normal operations were
analyzed. Unusual or major maintenance activities and special testing were not included. ‘ ‘
Routine equipment checks and instrumenttesting and component replacements (e.g., filters,
bulbs, fises, etc.) if covered under operating procedures, were considered to be partof normal
operation and were taken-into account. Similarly, unusual occurrence recovery actions
specified in procedures were also included. ‘

MmMEIYqFACII.JTYCO .

Development of explosion accident fault trees for DWPF was an iterativeprocess with design

t activities, Preliminary fault trees were developed and submitted to DWPF for review,. In
those cases where unacceptably high accident frequencies were calculate~ commitments were
made by DWPF to change procedures, add administrativecontrols, or modi~ system design
to reduce the likelihood of explosion-accidents (Reference 5). The analyses were changed to
reflect the commitments listed below in this section. Fulfillment of these commitments must
be verified in order for facility design to matchthe accident-analysisin the SAR. -

1.

3.
.

4.

5.

6.

7.

The PRC/D drain valve operations procedure will be revised to reduce the probability
of opening the drainvalve afterPR sampling. -Changes include adding statementsat the
step where the valve is opened to stress the importance of not opening “thevalve at the
wrong time, and to add a review and sign off for the technical group representative.
{Impacts PR8Tfalt trees)

A supervisor permissive switch for opening the PRC/12 drainvalve till be added. This
permissive switch will time out and must be approved again if not completed in the ‘
allottedtime. {ImpactsPRBTfmlt trees)

An interlockwill be providedthat preventsPR steam supply if PRC/D drain valve is
open. {ImpactsPRBTjmit z?ees]

Sampling procedures for the precipitate reactor (l?R) will be submitted for review to
ensurethatnominal emorprobabilities arejustified: These procedures will be revised as
necessary, based on comments generated during these reviews. {Impacts PRBTfmlt
trees}

Trainingman@, lesson plans, and-objectives will be revised as necessary to emphasize
the hazards of SPC (fiel rich, oxygen below MOC) contents being transferredto CPC
vessels (diluted below LFL, oxygen present). {Impacts PRBTfhult trees} .

The SIUT double batch procedure will be revised to incorporate technical review and ~
approval. {Impacts SR4Tfault trees}

Emergency Response.Procedure developed for seismic event will include warnings of
restoring steam, power, or instrumentair, following a seismic event. {Itipacts all
seismicfid trees)

-.—
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“ 8.

9..

10.

11.

12.

13.

14.

’15.

16.

17.

18.

19.

30

,.

. .
.,

,,
,’

SPC purge system will be modified, adding a nitrogen purge, activated by seismic
triggers, loss’ of normal power, and low P~ flow, as’ desciibed in Reference 8. ‘

{ImpactsP&PRFZ OE,OECTjandP??U7fault trees)

SPC primr@ purge will have two normally openj fail closed, isolation valves in series,
closed by seismic “triggeractivation “orlow P~’flow. (See Reference 8.) {Impacts
PRj Pl@ OE,OEC?YandP~ fault trees) . .,

The SPC backup ptirge (COZ cylinders) will be modified so that it ties into the primary
line upstream of the isolation valves referred to in commitment #9. (See Reference 8.)
{?mpqc~ S’K..2 fmlt trees].

.

\ .,

Valves Will’be added to isolate the SPC nitrogen addition ‘lines from the COZ supplies “
upon nitrogen system activation. (See Reference 8.) {Impacts SPCN2fhult z?ees}

Nitrogen supply-to the CPC backup purge system will be increased to include a four
day supply (using CPC and SPC demand rates) in a seismically.qualified tank separate
from the bulk nitrogen tank. (See Reference 8.) {Impacts CPCZNKfault trees}

,.

A pressure control valve will be hdded in pa@lel to PCV-0967 on the CPC backup
purge’line. (See Reference 8.) {Impacts C?CBP fait.trees} ,

A manual valve will be added in p~allel to each of the CPC purge supply flow control

valves. (See Reference 8.) {Impacts$G4z W?7.i’,MF~ andP~TfMt ,tiees) ~,, ‘.,
SCVC/PVVH isolation valves HCV-1041 and HCV-9278 witi each be stippl~edpower
by separate UPSS, yith control logic provided that closes them on low PVVH flow,
loss of control powerYor ~gh seismic’ activity. {Impacts PZKY, P& OE, PRF~’ and
OECTfmlt trees}

A seismically qualified liquid qi~ogen, tank with a four day supplj. for ‘the OWST
bl&ket gas system will be provided. It will feed the OWST blanket supply lines
downstream of the compressed nitrogen gas supply from high pressure”cylinders. Dual
check valves in series isolate this dedicated supply from the ~gh pressure cylinders and
the bulk nitrogen supply. (See Reference 8.) {Impactsows~fauzt flees].,. .
The OWST nitrogen supply will be provided”through parallel pressure control valves.
(SF Reference 8.) ~ImpactsOWS21Kfmlt trees) .“,

The Low Point Ppmp Pit”will be provided with nitrogen through parallel pressure
control,v~ves from a tank w@.hadequate capacity to supply bo~ the precipitate pump ,

tank and the sltidge pump tank for four days. (See Reference 8.) {Impacts LPPPJV2
fmlt trees) .’

The SPT and PPT in the LPPP will be supplied by nitrogen purge through manual
valves. (See Rkference 8.) .~ImpactsSPTandPPTfalt trees] ~ ,

,..>. ., .,

),
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(,_ 20.

21,

22.

23.

24.

25.

26.

27.

The PPT off-gas will be modified to have a second ftil closed v~ve in series with HCV .
8772. HCV 8772 and the new HCV will be provided an interlock to close upon low

LPPP PVVH flow. The manual valve on the bypass line (with SV 8773) will be
maintainednormally closed. (See Reference 8.) {Impacts PPTfmlt trees)

The SPC fire damper will be removed, (reducing the frequency of cell air flow loss).
{Impcts SPCfmh trees)

A seismic s~tch will be installed to isolate the PPT from the PWH (reducing the
probability of reaching MOC in the tank). {Impacts PPTjbult trees]

.

The SRAT nitric aciidaddition system will be modified so thatthe display readingwil~
properly indicate the amount added. (FIC-0718 will read directly, not fith a 5:8 factor
difference from actualflow.) {Impacts SRATfwlt trees}

MFT purge failure response procedure, AOP-S-8009, will add the procedure connector
symbol between pages 2 and 3. {Impacts A@’Tjiilt trees]

MFT purgeflowlow, alarmresponseprocedure,S-FAL0683,will be rewrittenso that
steps3 and 4 are placed in reverse order (i.e., the purge mustbe re-established before ,
anywork orderis petiormedto repairfaultylow elements). {ImpactsMFTfalt trees]

The commitments listed in Reference 6 and 7 regardingIlagility values for systems and
equipment will be met. {ImpactsallseismicPees} .

Atemperature interlock for themeher vapor space plenum will be installed to
automatically shutoff the operating feed pump if a low temperaturesignal is detected.
{ImpactsA4e1ter O#gmfmlt trees)

,’

,,,

.“ .
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At@chment 1 ~
.List of P&IDs used” ,’

‘la%!P==
(page 2 of 4) ,,; —. x I Description

‘mmmmT ‘Chilled water) .
., “%i.lled Water) ,

m ~uuuea w ausrand Process Cooling Water)
r (cOOkg COik)

:lterelectrodes ~——. .

.——.

7:0235 Mi?l
750234 Me’-
750235 1-
750237 Melter dome heaters
750240 Cold Feed Organic Acid Vent Cond. (Chilled water) -
750251 SPT Cell\
750252 IRPT Cell ,-
750253 ILPPP Sludge tank (Vent)

lycle tank (Vent)
‘~ ced Vent. supply and tankvent blowers

“ -me heaters
me heaters \
me heaters

~ gas chromatography
r { A:-lnT- ~,vmo> ,

/NA Purge) . /
~-1-andIvIFTventheader ‘.,

750476 SF+4TVent header -
-750477 CPC Vent Header to FAVC

750478 SRAT Ammonia Scrubber
750479 SME Ammonia Scrubber ~
750481 RCT= Ammonia Scrubber
750483 SRAT gas chromatography
750485 . .

750494 LPPP tank ventilation filters
751008 Liquid N2 Supply tank and steam vaporizer , .
751058 N2 ambient vaporizers for CPC
751539 CPC Purge compressors and receiver
751540 DeepWell System
751548 CPC Purge Supply Header
751580 CTW Tower.

/’

,’

,,

. . ‘,
. .

,

1

)’..-’

,.
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Attachment 1
List of P&IDs used

(page 3 of 4)
Drawing Description
751581 CTWPumps .

751588 PCWJCTW HeatExchangers ,

751589 Process Cooling Water head tank andrecirc. pumps
751593 Melter Cooling Water Pumps
751594 Melter I CTW Heat Exchangers
751595 Chilled water head tatikand recirc. pumps
‘51596 Chillers

“zno Process SteamHeat Exchanger
“---n-- “earn Cond. Tank and pumps

eam Generator I
751610 PkmthMrument air supply (2 of 2)
751611 Instrumentsupply header
751612 Plant/instrumentair supply (1 of 2)
751650 N2 header to PR, LPPP, and OWST
751654 C02 main supply header and backup cylinders
751655 Liquid C02 supply and vaporizer
751664 Process Steam supply header
751665 Process Steamreturnheader
751669 Melter cooling distributionheaders
751670 Process Cooling Water supply and returnheaders
751671 Chilled water supply and returnheaders
751672 CTW supply header
7<1A72 ~ voti>rnh~~d~r

ld~uld b L VT AWb-= --=---

751685 Instrumentairpiping
‘75174.5 N2 SUDDIVheader (to LPPP D]

t

.——. .— w . . .

751832 I-ti-n(”
* X,-..L?A?A?-—/c-—l-----

reclpltatetank) I
e 1 venruauon {ranmmse air accumulator)

754001
,
PR (Process Steam)

754003 PR (Vent)
754004 PR (C02 purge)
754006 PR (Cooling Cods)
754007 PRIT (Cooling Coils, C02 purge)
754010 OE (Process Steam and Cooling Coils) ‘
754011 OE (C02 purge)
754013 OECT (C02 purge)
7<AnlA DRPM

t
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Attachment 1
List of P&IDs used

(page 4 of 4)
Drawing Description’
754018 OECID ., .

754020 Scvc ‘
754021 PRBT (Cooling Coils and AirlN2 purge)
754037 PVVH gas sampling “
754061 OWST

,.

754063 OWST HEPA
754064 N2 supply to OWST

“ 756677 Critical Plant air supply header
766583 Cooling Tower returnvalve logic. (CLD)
766827 Cooling Tower discharge valve logic (CLD)
766828 Deep Well Water to CTW logic (CLD)
7.66829 DeeP Well Water to CTW 10gic (CLD)
,766901 SRAT and SME interlock logic (CLD)
766963 SRAT and SME interlock logic (CLD)
767909 Melt&rCooling Radiation Jnterlocklogic (CLD)
770311 Electrical Distribution (sdcond main substation)
776559 LPPP cell vent. fflters, blower and stack
7.76631 PVVH and Cell exhaust
776662 Sand ~ter and exhaust fans and dampers
776663 Exhaust fans and dampers and stack

\

I

)..-‘

t

d
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.
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E2m
aaabbbbbcccdefff

Attacknent 2

Naming Convention for Fault Trees
Page 1 of 5

.

aaa - component (if aaa is ‘tOPR,” see hum~ error failure mode.)
bbbbb - specific component identifier
ccc - failure mode
d - system< .

- initiator/enabler designation
k - reserved for UNCERT

(aaa) ComDonent Abbreviations (digits1.2. and3)
Abbr. Component

Analyzing element
AEG GasChromatography
Ax- Analysis calculation module ‘
BCH Batch of product
BKR Breaker
BNZ Benzene (explosive amount) .
BCJT Bottle (gas cylinder) ,
BUS Ekctricd bus
cc- Common cause event
CC2 Common cause: 2 events
CC3 Common cause: 3 or more events
CHL Chiller ‘
cm Compressor
C02 Carbon dioxide
cP- Common person (same operator)
cv- Check valve
CYL Gas cylinder )

Dcs Distributedcontrolsystem
DG- Dieselgenerator ~
DMP Danmer
DRY

,
k ~er

ExP Explosive gas
FAL Low flow alarm
MN I l?an
FCV I Flow control valve

element (sensor)
~b

H1OW
FED Electrical feeder
FI- Flow indicator

tl?rr I Flow indicator/ transmitter
I FLG IFlange

.

. 1,
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Attachment 2
Page 2 of 5

Namihg Convention for Fault Trees

(aaa) Component Abbreviations (Continued)
Abbr. Component
FLT Filter
FSH High flOWswitch .
FSL hW flOWswitch
Fr- Flow transmitter ,
FY- Flow relay
HCV Manually controlled, motor operated valve
HPw H-area power
HTR Heater
Hx- Heat exchanger
rA- Instnunentair
IGN Ignition source

Interlock
IMP” Jumper
LCV Level control valve ~

Level element (sensor)
LPW Loop power
LSL Low level switch

nor operate valve

N2- I Nitropen
tm-mr
OFV Ovefflow valve

OPR Operator (see human error type of failute mode)
m- Pressurecontrol module
PCS1- Process control system

trol valve
,.

,, 1
mu pressure alarm

Ierential Dressure element
ure switch

,
TDifferential pressure transmitter

l%-++&L:----+ ‘
I

‘ressure indicator/controller
I Ape or @e—

) I ~P—
S Op crating Procedure (DCS) ~
itate reactor

s.–1>

Piic’ I ii
1

“PIP ‘-’
PMP
POP l?roces
PR- Precipi
PSE RuptureOISh
PSH High pressure switch .,
PSL Low pressure switch

.

I.,

.

I
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Attachment 2 . !,

Page3 of 5
Naming Convention for Fault Trees “

(

,

-.

(M) Comnonent Abbreviations (Continued),- ......

Abbr. Com~nn~nt
.

I
Psv Pressurerelief valve I
PT- Presssuretransmitter I

.7.. -.. . I
—-. -—. —.—. -

1

k Pressureregulator --
RY- Relav

.— - -v-------

I

_—— .
sc- spPid rnntrnller “ 1
SLG Sludge
SLR I
SRA
STMl steam I

Excess salt
i I SRAT batch— T

_——

sv- Solenoid valve
TC- Temuera~ ~fi-t-fill~~ IVulluUJJ.UL

5V Temperature control valve
TW Temperature element ‘I
“lNK ‘lank

TOP Faulttreetop event
TRF Transformer
TRs Debris screen [in water svstem)
TSH High temperature switch .
TX- Transfer
UAJ Trouble alarm
UPs Uninterrtmtable Power SUDDIV

.

vB- ‘Vacuurn breaker ,
w Weight element
WSL Low weight alarm ,
WTR Water . . ..

.>.

.,

u

..-

,
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‘ Attachmefit 2 “ .

Page 4 of 5 I

Naming Convention for Fault Tree ‘

/

..

(CCC)Failure Mode Abbreviations (&its 9,10, and 11)
Abbr. Failure mode
ADJ Adjusted
BFL Basic failure
BLU Built Up
BYP Bypassed
CAL Calibrated
cm Chizked
DBL Double
FCL Fail closed ‘:

Fail high “. ~
FLo Fail low .
FOP Fail open
FOU Fouled-
FI’A Fail.to alarm . /,.
Frc -Fail to close
FTo FaiLtoopen , .,,

Fail to run
Frs Fail to S~
HI- High condition ~ ~

,.

I Idle condition ,,
I

‘ %, running,orinuse
an out (inventory)
. ged -

m.. . .... .. ------—----~

REP Replaced . ,. .“

RUP Ruptured
M Testin’~ and Maintenance (outof service for T&M)

UNA Unavailable uu~ w ~OCM
USD Used (demanded) ,..
VCR Vehiclecrash

,.

I

,

\

. .
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~Attachment 2
Page 5 of 5 “

Naming Convention for Fault Tree
(CCC)Failure Mode Abbreviations for Human Errors
Abbr. IFailure mode
AC- Failure of an administrative control -
CA- Chemical addition or elution error
cs- Fail to respond to a compelling signal
cv- Check / vetilcation error
DE. Diagnosis error
lR- Incorrect readimz or recordimz of data
LA ~I Laboratory analysis error
MC- Misca.libration
NC- Failure to verify parameterwith calculation
ov- Ovedllim of a tank
lii- 1=dom actuation/ shutdown of svstem

, “

RM- Failure to restoreto servicefollowingmaintenance .
so- Errorin selectingcontroloutsidecontrolroom.

SR- ~ Errorin selectingcontrolwithincontrolroom
Supervisorverificationerror

‘R- Failure of visual inspection

The third character of each human error failure mode is eitier H (high),
N (nominal), or L (low).

(d) System (digit12)

The system designation is used in cases where WO components with the same failure
mode have different failure probabilities, due to being in different conditions. For
example, a check valve in a water sys~m may have a different probabili~ of failing to
open than a check valve in a compressed gas system. Character“d” of the naming
convention allows a different type code (and thusa different value) to be used.

Example of two type codes with different system designations:
Cv- FTo 1 (checkvalvein watersystemfails to open)= 5E-5/demand
Cv-Fro 2 (checkvalveih compressedgassystemfails to open)= lE-4/demand

/

(e) Event Type (digit13) ~

Abbr. Event type /,
* Pure intiator
# Pure enabler
+ Initiator /enabler . .

41
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Attachment 3
Basic Event (BE) File ‘ ‘ /

.

Basicevent(BE) ffle Master.BE contains all events used in the DWl?F accident,ana.lysis ~ .
fault trees. The BE ffle printoutfollows the following formati

Event ‘ c Input Calc. - Description Source .,

Event -

Input-

Glc. - ,

Description -

Source -

Thename of eachbasiceven~whichfollowsthe narn~g conventionin
Attachment 2. Each event has a unicwe n~e sh~ed by W br~ches of the
fault trees that model that.,event- - -- ‘

Calculation type, which depends on the type of failure being enkred. Me
result van be a probability or a fkquency. Details on how the calculation’ ‘ ‘
types are chosen are provided @References 1 and 2 of this attachment.

The input column is provided to enter data,on the mission time .of a
cornponen~.the frequency of inspection, or other tiormation that maybe
necessary to calculate the probability or frequency of component failures.
See References 1 and 2 of this attachment for further details.

Calculated probabili~ of the event., (This column is not entered, but is
derived by CAFTA.

~e description column ‘&ows ‘amore detziiled description of the basic
event entered. ,,

‘I’hesource column is provided to enter formation reg~~g the SOUCe
of failurerate dataor ~alcplationtypechoice; ~ ‘

/

Referencesfor Attachment3 ‘‘~ .

1. CAFI’A’Userts Manu~, CAFI’A 386 Version 2.2c, SAIC, May,
software)

. .

1992 (proprietary

. .
2. . ~o~24e)User% Manual, CSRAM 386 Version 2.lc, SAIC, May, 1992 (proprietary

. ,-. .
,,

,-
.

,. .,
,.

,,,

,,,
. .

.,, ,,

,,.
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11]11194 11:42 AM

Event c Input Calc. Description Source

AE--RAD-BFLG# 3 8H 4.00E-05 COOLINGTOWERRADIATIONMONITORFAILS a: 8 hours to repair
5.OE-06H-

AE-2898-BFLG# 3 8H 4.00E-05 PROCESSCONDENSATELINERADIATION a:”8 hours to repair
5.OE-06H MONITORFAILS

AE-3405-FLoK# 5 43H 1.07E-04 SCVC02 concentration anal~zer 3405
5.OE-06H - fails low

“checkedonce/cycle (43 hrs)

AE-3409-FLoK# ‘ 5 43H 1.07E-04 SCVC 02 concentration analyzer 3409 checked once/cycle (43 hrs)
5.OE-06H fails low .

AE-6852-BFLQ# 5 8H 4.00E-05 OXYGEN ANALYZING ELEMENT 6852 FAILS
1.OE-05H

a: 8 hours to repair

AE-68523CCAQ# 5 8H 4.00E-06 COMMON CAUSE FIiILUREOF OXYGEN
1.OE-06H

a: 8 hrs to repair , .
ANALYZING ELEMENTS 6852 AND 6853

AE-6853-BFLQ# 5 8H 4.00E-05 OXYGEN ANALYZING ELEMENT 6853 FAILS a: 8 hours to repair ,
1.OE-05H

AE-9233-BFLP# 5 168H 4.20E-04 02 Sensor Fails OSR 3.1.2, SR 4.1.2.2, weekly
5.OE-06H functional test

AE-DWPFICCLU# 5 86H 2.15E-05 cc: two analyzers in DWPF fail low - a: functionallytested each batch
5,0E-07H batch #1 -

AE-DwPF2ccLu# 5 86H 2.15E-05 cc: two analyzers in DWPF fail low - a: functionallytested each batch
5.OE-07H batch #2

AE-DWPFOCCLU# 5 86H 2.15E-05 cc: two analyzers in DWPF fail low
500E-07H

a: functionallytested each batch

AE-SRTC-CCLU# 5 86H ‘2.15E-05 cc: two analyzers at tank farm fail - a: functionallytested each batch
500E-07H false low reading

AEG3407-FLo5# 5 86H 2.15E-03 PVVH benzene analyzer 3407 element a:
5.OE-05H

checked every batch
fails low (LEL)

AEG3407-LKs5# 3 IQ 1.63E-03 Air inleakage in PWH benzene analyzer a:checked tw$ce/year
7.5E-07H 3407

AEG3408-FL05# 5 86H 2.15E-03 PWH,benzene analyzer,3408element a: checked every batch
.“ 5.OE-05H fails low (LEL)

AEG3408-LKS5# 3 IQ 1,63E-03 Air inleakage in PWH benzene analyzer a:checked twice/year
7.5E-07H 3408

AEG8795-FL05# 5 86H 2.15E-03 SRAT offgas detector #1 analyzer
5,0E-05H

a: checked every batch
element fails low (LEL)

AEG8795-LI@5# 5 .5Y 1.’64E-O3 Air inleakage in SRAT offgas detector a:checked twice/year
7.5E-07H #1 sample line

AEG8796-FL05# 5 86H 2.15E-03 SRAT offgas detector #2 analyzer
5.OE-05H

a: checked every batch
element fails low (LEL)

AEG8796-LKS5# 3 IQ 1.63E-03 Air inleakage in SRAT offgas detector a:checked twice/year
7.5E-07H - #2 sample line

AEG8797-FLOD# 5 86H 2.15E-03 SME LFL analyzer 8797 fails low
5.OE-05H

a: checked every batch

AEG8797-LKS41+ 5 .5Y 1.64E-03 Air inleakage,in SME detector 8797
7.5E-07H

a: checked twice/year
sample line

.

AEG8798-FLOD# ‘ 5 86H 2.15E-03 SME hydrogen detector 2 (8798)fails
5.OE-05H

a: checked every batch
low

AEG8798-LKS4# 5 .5Y 1.64E-03 Air inleakage in SME detector 8798
7.5E-07H

a: checked twice/year
sample line .

0



Basic Evenk Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calco Description , Source

AEGsRAT-LKs5# 5 .5Y 1.64E-03 Air inleakage in SRAT sampling line
7.5E-07H

a: checked twice/year
(commonto both detectors)

AX-8795-BFL5# 3 43H 1.29E-03 sq~ %LFL calculation switch failure
3.OE-05H

AX-8797-BFL4# 3 lQ 6.33E~02 SME %LFL calculation and switch
3.OE-05H failure

a:checked twice/year ,

BcHsRAT-DBL5# 1 . lN 1.00E-OIN SRAT process uses double batch ok Pfi Use TC value
1.OE-.O1N

BCHSRAT-PRE5+, 4 86H 5,08E-01 SRAT ’batchprocessed a: 86.”hourbatches
‘,

1.2E-02H ‘ ,.
BKR--5A-FOPH+ 4, 8,5H 2.55E-06 FAILURE OF 13.8-kV FEEDER BREAKER’5A - DWPF SAR 9.3.18 “

3.OE-07H SPURIOUSLYOPENS
BKR--5B-ccEN# 1 “ IN 5000E-05N cc: BOTH DIESEL GENE~TOR SUPPLY’ Use TC

5.OE-05N BREAKERS FAIL TO-CLOSE
BKR--5B-FOPH+” 4 8,5H ‘2.55E-06 FAILURE OF 13,8-kV FEEDER BREAKER 5B - DWPFSAR 9.3>1~

3,0E-07H SPURIOUSLYOP,ENS
BKR-12~:ccBR# 5 8H 1.20E-07 cc: TWO FAN BREAKERS FAIL OPEN

\
a: 8 hours.to repair-

., 3.OE-08H
BKR-123-C3DR# 5 “ 8H ‘6.00E-08 cc: THREE FAN BREAKERS FAIL OPEN

1.5E-08H
a: 8 hours to repair.-

BKR-1234C3DR# 5 8H 6+OOE-08 cc: FOUR F& BREAKERS FAIL OPEN a; .8hours to repair
1:5E-08H

BKR-5A5BCCBH+ 4 8’.5H 2.55E-07 cc: FAILURE OF 13.8-kV FEEDER . DWPF SAR 9<3.18
“3.OE-08H BREAKERS 5A/5B - SPURIOUSLY OPENS

BKR=A101FOPH+ 4 8.5H .2.55E-06 FAILUREOF 13.8-kVFEEDER BREAKER A101 DWPF SAR 9.3.18
3.OE-07H - SPURIOUSLYOPENS

BKR-A201FOPH+ 4 8.5H 2;55E-06 FAILURE(OF 13.8-kV TIE BREAKER A201 - DWPF SAR 9.3.18
3.OE-07H SPURIOUSLY-OPENS

. .

BKR-A202FOPH+ 4 8.5H 2.55E-06 FAILURE OF 13.8-kV FEEDER BREAKER A202 DWPF SAR 9.3.18.
3POE-07H - SPURIOUSLYOPENS

BKR-HTR-CCBS+ 4 4H 1.20E-07 cc: TWO LID HEATER CIRCUIT BREAKERS
3;OE-08H FAIL -

a:“detectedin 1 shift
SPURIOUSLYOPEN

BKR-HTRAFOPS+ 4 4H 1.20E-Q6 LID HEATER A CIRCUIT BREAKER FAILS -
3.OE-07H

a: detected in 1 shift
SPURIOUSLY OPENS

.,

BKR-HTRBFOPS+ 4 4H 1.20E-06 LID HEATER B CIRCUIT ,BREAKERFAILS - “
3.OE-07H

a: detected in 1 shift
SPURIOUSLY OPENS

BKR-HTRCFOPS+,. 4 4H 1.20E-06 LID HEATER C CIRCUIT BREAKER’FAILS - a: detected in 1 shift
.-, 3.OE-07H SPURIOUSLY OPENS
BKR-HTRDFOPS+ 4 4H 1.20E-06 LID HEATER D CIRCUIT BREAKER FAILS :

3.OE-07H ‘
a: detected in 1 shift

SPURIOUSLY OPENS
BKR-SB--FOPR# 5 8H 1.20E-06 STANDBY FAN BREAKER FAILS OPEN

3.OE-07H
a: 8 hours to repair

BKROOOOiFOPR# 5 8H 1.20E-06 FAN #l BREAKER FAILS OPEN a: 8 hours to repair
3.OE-07H

BKRoooo2FoPR# 5 8H 1.20E-06 FAN #2 BREAKER FAILS OPEN “. a: 8 hours to repair
3.OE-07H

BKROOO03FOPR# 5 8H 1.20E-06 FAN #3.BREAKERFAILS OPEN
3.OE-07H

a: 8 hours to repair

,.
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Basic Event Report for l:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.).

Event

BKR1/2ooccBN#

BKRA1-A2CCBH+

BKRBlo2BFToN#

BKRBlo5BFoPN.#

BKRBlo5BFTcN#

BKRB9-2BFTON#

BKRB9-5BFoPN#

BKRB9-5BFTcN#

BKRB9BloccDN#

BKRSRATSFOPD#

BNZ-XFR-PREP+

BNZOEHOTPREP#

BNZPRHOTPREP#

BoTco2B-REPl#

BoTco2B-T&Ml#

BoTco2BlT&Ml#

BoTco2B2T&Ml#

BOTC62B3T&Ml#

BoTc02B4T&Ml#

BUS--A1-BFLH+

BUS--Al-UNAH#

BUS--A2-BFLH+’

BUSA1-A2CCAH+

CC2-AIR-DRY1+

3

1

1

3

1

1

3

4

3

3

5

3

3

3

3

3

4

1

4

4

4

Input ICalc.

8.5H
3. OE-08H

8.5H
3 ~OE-08H

IN
5. OE-04N

8.5H
3 .OE-07H

lN
5. OE-04N

lN
5. OE-04N

8.5H
3..OE-O7H

lN
5. OE-04N

5. OE-O;l
8H

3 .OE-07H
lH

2 .3E-02H

2 .3E-O~;
16H

2 .3E-02H

6.7E-Oi~
7E

2.55E-07

2.55E-07

5.OOE-041

2.55E-06

5.00E-041

5.00E-041

2;55E-06

5.00E-041

5,00E-051

2.40E-06

2.25E-02

4.50E-02

3.08E-01

2.37E-02

1,90E-02

7DI 1.90E-02

.90E-02

.50E-07
1.OE-07H

lN 3.80E-021
3.8E-02N

8.5H 8,50E-07
1.OE-07H

8.5H 8.50E-08
1.OE-08H

8H 4.00E-07
5.OE-08H .

Description

cc: BOTH DIESELGENERATOR SUPPLY
BREAKERS TRANSFEROPEN
cc: FAILUREOF 13.8LkV FEEDER
BREAKERS AIO1/A202- SPURIOUSLY OPEN
NORMAL POWER BREAKER B1O-2B FAILS TO
OPEN
SUPPLY BREAKERB1O-5B TRANSFERS OPEN

SUPPLY BREAKERB1O-!5BFAILS TO CLOSE

NORMAL POWER BREAKER B9-2B FAILS TO
OPEN
SUPPLY BREAKERB9-5B TRANSFERS OPEN

SUPPLY BREAKERB9-5B FAILS TO CLOSE

cc: NORMAL POWERBREAKERS B9-2B AND
B1O-2B FAIL TO OF-EN
SRAT offgas sample pump-circuit
breaker failsopen
Benzene transferredto OWST

Benzene being boiled off in OE .“

Hot benzene present.in PR

Bottles were used since last refilling

SPC backup ‘C02bottles isolated for
maintenance
SPC backup C02 bottle 1’isolated for
maintenance
SPC backup C02 bottle 2 isolated’for
maintenance
SPC backup C02”bottle 3 isolated for
maintenance
SPC backup C02 bottle 4’isolated for
maintenance
FAILURE OF 13,8-kVBUS Al

BUS Al UNAVAILABLEDUE TO
TESTING}MAINTENAWCE
FAILURE OF 13.8-kVBUS A2

FAILUREOF 13.8-kV BUSSES Al AND
E:
cc: both air dryers fail

Source

DWPF SAR 9.3.18

DWPF SAR 9.3.18

Use TC

DWPF SAR 9.3.18

Use TC

Use TC

DWPF SAR 9..3.18

Use TC

Use TC

a: closed in 8 hours

Transfer lasts one hour

a: 2 hours per batch

,a: 16 hours per batch

~a: Refilled in-l month

a: isolated annually, error corrected
in 1 week .

a~ni:olag:d annually, error corrected

a: isolated annually; error corrected
in 1 week

ajniyolag:d annually, error corrected

a: isolated annually, error corrected
in-lweek

DWPF SAR 9.3.18.

Use TC ‘ .

DWPF SAR 9.3.18

DWPF SAR 9.3.18

a: 0.1 X single rate, repiared in 8
hours

,
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.) - ‘

Event c Input Calc. Description Source .

cc2-AIR-PT-1# 5 ‘. 48H 2.40E-06 cc: both instrument air PTs failhigh a: 0.1 X single rate, repaired in,2
1.OE-07H days

CC2-CPC-CMP2+ 4 7D 8.39E-04 CC:”Both CPC purge compressors fail“ a: repaired in 1 week
5,0E-06H

CC2-MFT-FE-7# ‘3 lM 2.16E-04 CC: Both MFT purge flow elements fail a: .1 x si,ngle rate, repaired in 1
3.OE-07H high

‘ 4
month

CC2-MFT-FE-7+ lM 2.16E-04 CC: Both MFT’purge flow elements fail a: .1 x single rate, repaire,din-l
3.OE-07H high. month

cc2-Psw-PMPG# 3 ‘ 8H 2.40E-05 cc: both PSW pumps fail <a:0.1 X single rate, repaired in 8
3.OE-06H hours

cc2-sME-H2-1# 5 . lM 1.80E-03 cc: both SME hydrogen detectors ‘fail a: O.l X single failure + ,0,5X“
5.OE-06H low or niiscalibrated miscalibrati’on

cc2-sPc-Pcvl# 1 lN 3.00E-04N cc: PR and PRFT vacuum breakers fail a: O.l:x single probability
3.OE-04N to open

CC2-VAP-PSV1+ 4

. .,

4H 4.00E-06 cc: PSVS on primary and backup - a: 0.1 X single rate
1.OE-06H . vaporizer fail open

cc2BENz=AEGl# 5 “,lM 1.80E-03 cc: both PVVH benzene detectors fail a:O.l”x single rate + 0.5 x“
5.OE-06H low

CC2CHILLCHL1+ 4
m.iscalibration

8H 4.00E-05 cc: both.chillers fail -
5.OE-06H

a: 0.1 * single failure rate’

CC2CPCBPCV-># 1
!,

lN 5.00E-05N cc: both check valves on CPC backup .’ a: 0.1 times single-failure’
5.OE-05N ‘

cc2cPcBPPcvJ#
purge system fail to ,open

‘ 1 lN 3.00E:04N CC: both CPC backup purge P~s “failto cc: = 0.1 xsingle failure rate .. ‘
3.OE-04N open

. .

CC2CTW-=FAN1+ 4 7D 5.04E-04 cc: two fans fail a: 0,1 X single rate, 1 week to .
3.OE-06H repaTr

cc2DEEP-DG-1# 1 lN 3.00E-03N Both deep well pumps (or diesel a: .O.lX single probability ~
,3,0E-03N motors) fail to start or’run

cc2LPPN2cv-J# 1 . lN 5.00E-05N cc: both LPPP N2 check valves failto a: 0,1‘times single failure rate. “,
5.00E-05N close

CC2LPPN2PCVJ# 1 lN 3.00E-04N cc: bot,h’LPPP N2 bottle PCVS ‘failto a: failure = 0.1 x single probability
3.OE-04N open

CC2LPPV-FAN1+ 4 lH 3.00E-O.6 CC: both LPPP VVS fans fail CC: rate of 1 failing x .1
3.OE-06H

cc2MAINTHcvl# 5 lM 1.80E-05 cc: both .PRsteam valves miscalibrated a: corrected in 1 month
5.OE-08H

CC20WST-PCViT# 1 lN 3.00E-04N cc: both PCVS on OWST liquid N2 supply a: failure = 0:1 x single rate ~
3.OE-04N system fail to open

cc20wsT-PT-1# 5 IY 4.38E-04 cc: OWST pressure monitors both fail a: 0.1 X single ratel corrected in 1
1.O”E-07H- high year

CC2PRBT-FE-7# 3 lM 2.16E-04 cc: both PRBT flow elements failhigh a: 0.1 x single rate, repaired in 1
3.OE-07H month

CC2PRBT-FET7+‘ 4 lM . 2.16E-04 cc: both PRBT flow elements failhigh a: .1 x’singl-e rate, repaired in 1 .
3.OE-07H month

cc2PuRGEsPcK# . 1 lN 1.00E-04N .CC:both SPC purge supply isolation 0.1 x single failure
1.OE-04N valves fail to,close

CC2PWH-FAN1 + 4 flH 2.40E-05 cc: both PWH fans fail “ a: 0.1 X ‘single rate, corrected in 8
3.OE-06H hours ->

.

I
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Basic Event Report for i:\cAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

CC2PWH-FE-7# 3 lM 2.16E–04 cc: both PWH flow elements fail high a: 0.1 x single rate, r,epairedin 1
3.OE-07H month

CC2PWH-MOV1 # 1 lN 3.00E-04N cc: both SPC/PWH isolationvalves a: 0.1 x single rate
‘3.OE-04N fail to close

cc2sBswTRMNN# 1 4.3E-02N 2.15E-O’4Ncc: FAIL TO RESTORE DIESELS TO -
500E-03N STANDBY FOLLOWINGMAINTENANCE

l/YR * 31D/2 (FROMOSR 3.5.1)

CC2SCVC-02-K# 1 lN 5.00E-04N CC: Both .SCVC02 detectors fail high Use TC value
5.OE-04N

CC2SPCN2PCVN# 1 lN 3.00E-04N CC: both SPC N2 PCVS fail to open a: rate = 0.1 x single failure rate
3.OE-04N

cc2sPcN2RTHl# 1 ,12N 3,60E-04N cc: both SPC N2 addition needle valves a: 0.1 x single probability, closed
3.OE-03N closed I/year, checked 4/year

cc2sPcN2sv-N# 1 lN l!OOE-04N CC: both SPC N2 Htis failto open a: rate = 0.1 times single failure
1.OE-04N rate

CC2SPCN3PCVN# 1 lN 3.00E-04N CC: both SPC N2 low pressure PCVS fail a:
3,0E-04N to open

rate . 0.1 x single failure rate

CC2SPCP-PT-K# 5 - ID 8.40E-06 CC: both SPC pressure monitors fail a: 0.1 X single rate, corrected in 1
1.OE-07H high week

cc2sPcPPLsLl# 1 lN 3.00E-03N cc: low level and low pressure a: 0.1 X miscalibration rate
3.OE-03N switches miscalibrated

cc2sPcv-MovK# 1 IN 3.00E-04N cc: both SCVC exit valves fail to
. .

a: 0.1 x single rate
3.OE-04N close

cc2sPTN2LINJ# 1 lN 4.10E-04N”cc: both SPT N2 supply l,ines$ail ,’ a: single rate x 0.1
4.lE-04N

CC2SRAT-LFL5# 5 IM 1.80E-03 cc: both SRAT LFL detectors fail low a: 0.1 x single failure rate + 0.5 x
5,0E-06H miscalibration

CC2SRAT-SMP6#, 1 IN 3.00E-05N Common cause: PR and PRBT samples a: .5 X single failure
300E-05N inadequate

CC2STEAMHCV1+ 4 4H 2.00E-07 cc: both PR,steam supply valves fail a: 0.1 X single rate, corrected in 4
5,0E-08H open ‘ hours

CC2STEAMPMPG+ 4 8H 2,40E-05 CC: both steam condensatepumps fail a: both fail at 0.1 times single rate
. 3,0E-06H
CC3-CTW-PMP1+ 4 4H 6.00E-Q6 cc: CTW pumps fail a: 0.05 X single failure rate

1.5E-06H (process shutdown in 4 hours) .
cc3-sME-FsL4# 1 IN 1,1OE-O4N CC: all 3 SME offgas sample flow low use 0.05 x single failure rate

1.lE-04N switches fail to open
cc3-sPc-FE-1# 3 7’D 2.52E-05 cc: SPC purge flow elements fail to a: 0.05 X single FE failure rate,

1.5E-07H detect SPC purge loss
CC3C02B-REGl# 5

corrected in 1 week
48H 3.60E-06 CC: All 4 bottles pressure regulators

1.5E-07H fail to open
a: detected and repaired in 48 hours

CC3C02B-lU4Hl# 1 lN 2.50E-03N cc: fail to open block valve after Use TC Value
2.5E-03N

cc3MAINTFsLl# 1
maintenance (allbottles) ~

.2N 3.00E-04N cc: all 3 SME low flow switches a: 0.05 X rniscalibration,corrected
1,5E-03N miscalibrated in 1 month

cc3sRAT-FsLD# 1 lN 1.1OE-O4N CC: all 3 SRAT offgas flow monitors
1.lE-04N fail to close

single failure X ,05

CHLBACK-FTRE# 3 8H 4.00E-04 Backup chiller fails to run a: 8 Hours to repair ‘
5.OE-05H

i%
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o
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Event c Input Calc, Description Source

CHLBACK-FTSE# 1 IN 5.00E-03N Backup chiller fails to start Use TC value
5.OE-03N

CHLBACK-T&ME# 3 8H 3.65E-03 Backup chiller unavailabledue to T&M a: out of servicefor 8 hours
/ 4.OE+OOY

CHLPRIMLBFLE+ 4 flH 4,00E-04 primary chiller fails, a: 8 Hours to repair
500E-05H

CMPAIR1-BFLV+ “ 4 24H 1.20E-03 Primary plantlinstrumentair
5.OE-05H

a: 24 hour repairtime
compressor fails

CMPAIR2-FTRV+ 4 24H 1.20E-03 Secondary plant / instrumentai,r
5.OE-05H

a: repai$ed in 24 hours
compressor fails

cMPAIR3-FTRv# 3 48H 2,.40E-03 Third plant / instrumentair
i

500E-05H
a: mission time = 48 hours -

compressor fails to run
cMPAIR3-FTsv# 1 lN 5.00E-03NThird plant / instrumentair Use TC value

5.OE-03N compressor fails to start
cM-PAIR3-T&Mv#. 3 27D 7.13E-02 Standy com-presserout ,ofservice for a: 9 days per year (times 3)

IY T&M -
CMPCPC1-BFL2+’ 4 8H 4.00E-04 Operating purge air compressor’fails a: 8 hour repairtime

5.OE-.O5H
cMPcPc2-FTR2# 3’ 96H 4.7,9E-03 Standby purge air compressor f,ailsto

5.OE-05H
a: max repair time for primary

run
cMPcPc2-FTs2# 1

compressoris 96 hours
lN 5.00E-03NStandby purge air compressor fails to Use value from T.Cfile

5.OE-03N start
cMPcPc2-T&M2#. 1 IN 3.00E-02N Standby purge air compressor,outof - Use TC value

,, 3.OE-02N service for testing or maintenance
CMPINAIRC3CV+“’ 4 24H 6,00E=05 CC: three plant/instrumentair , a: 24 hour repair time ‘ .

2.5E-06H compressors fail
CND-026-LKSG# 3 8H 8.00E-07 COIL LEAK EXISTS IN PROCESSSTEhM a: 8 hours to repair’

1.OE-07H CONDENSATE COOLER
co2BoTTLcHKl# 3 7D 4.92E-02 Fail to correct wrong bottles before

3.OE-04H
a: detec’tedin one week

system used.
CON--OE-PREG# 1 lN 1.00E+OON CONTAMINATION PROBABILITYGIVEN COIL

1.ON
a: contaminationoccurs

LEAK ~
CON--PR-PREG# 1. IN 1.00E+OONCONTAMINATION PROBABILITYGIVEN COIL a: contaminationoccurs

1.ON .’ LEAK
CON-SME-PREG# 1 lN l,OI)E+()()NCONTAMINATION PROBABILITYGIVEN COIL

1.ON
a: contaminationoccurs

LEAK
CONDWTT-PREG# 1 lN 1.00E+OONCONTAMINATION PROBABILITYGIVEN COIL a: contaminationoccurs. .

1.ON LEAK
CONSRAT-PREG# 1 lN i.00E+OONCONTAMINATION PROBABILITYGIVEN COIL a:.contaminationoccurs

. .

1.ON .L~K
CP--TF--CU#U# 1 lN 2.00E-OIN Same analyst conducts sampli~b at “ Use TC

2.oE-OIN tanks 48 & 49
CP-BATC~CCIU# 1 lN 2.00E-OIN Same personnel conduct sampling at

2.OE-OIN SRAT for batch #2
CP-DWPFICCIU# 1 lN 2.00E-OIN Same personnel conduct sampling from .UseTC

2.OE-OIN SRAT to SME for batch #1
cp-DwPF2cclu# 1 . lN 2.00E-OIN Same personnel conduct sampling from Use TC

2.OE-OIN SRAT.to SME for batch #2,

i% -1
$
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11794 11:42 AM (CONT.)

Event c Input Calc. Description “ Source

CP-DWPFOCCIU# 1 IN 2.00E-OIN Same personnel conduct sampling from Use TC
2.OE-OIN SRAT to SME

CV-2362-FTOF# 1 IN 5.00E-05N PSW secondary pump dischargecheck
5.OE-05N

a: 8 hour restoration time
valve fails to open

cv-9145-FToo# 1 IN 5.00E-05N CTW pump #2 (50%)dischargecheck Use TC value
5.OE-05N valve fails to open

cv-9147-FToo# 1 IN 5.00E-05N CTW pump #4 (25%)dischargecheck Use TC value
‘5.OE-05N valve fails to open

CV-CPCBIFTOJ# 1 lN 5.00E-04N CPC backup purge check.valve1 fails Use TC value
5.OE-04N to open

cv-cPcB2FToJ# 1 lN 5.00E-04N CPC backup purge check’valve2 fails Use TC value
‘5.OE-04N to open

cv-cPcB3FTcJ# 1 lN 5.00E-04N CPC primary to backup purge check ‘ Use TC value
5,0E-04N valve fails to close

CV-DXXX-FTCJ# 1 IN 5.00E-04N LPPP N2 check valve DXXX fails t-o Use TC value
5.OE-04N close

CV-DXXY-FTCJ# 1 lN 5.00E-04N LPPP N2 check valve DXXY fails to Use TC value
5.OE-04N close

CV-MAIN-FCLG+ 4 8H 4.00E-06 Check valve on steam condensatesupply a: Detected and repaired or process
5.OE-07H to generator fails closed

CV-OE---FTCJ# 1
shut down in 8 hours

lN 5.00E-04N Check valve to SPC C02 throughOE line Use TC value
500E-04N fails to close

CV-OECT-FTCJ# 1 lN 5.00E-04N Check valve to SPC C02 throughOECT ‘ Use TC value
5.OE-04N line fails to close

CV-PMP1-FCLG+ 4
9

8H ‘4.00E-06 ~J;~dvalve on primarypump fails
5.OE-07H

a: Detected and repaired or process

cv-PMP2-FToG# 1
shut down in 8 hours

lN 5.00E-05NCheck valve on secondarypump fails to Use TC value
5.OE-05N open

CV-PR---FTOJ# 1 lN 5.00E-04N Check valve for PR vacuum breaker Use TC value
5.’OE-O4N

CV-PRl--FTCJ# 1
purge supply fails to open

lN 5.00E-04N Check valve to SPC C02 through PR high Use TC value
5.OE-04N flow line fails to close

CV-PR2--FTcJ# 1 lN 5.00E-Q4NCheck valve,to SPC C02 through PR.~ow Use TC value
5.OE-04N flow line fails to close

DV-PRFT-FTCJ# 1 IN 5.00E-04N Check valVe to SPC C02 through PRFT Use TC V?ilUe
5.OE-04N line fails toclose

DV-PRFT-FTOJ,# 1 lN 5.00E-04N PRFT vacuum breaker C02 line,check. Use TC value
5.OE-04N valve fails to open

2YLOWST-OUTP# 1 lN 3.60E-OIN Backup OWST N2 cylindersrun out “
3.6E-OIN

a: supply capacity less than
before primary N2 restored

Dcs-----BFL2# 5
restorationtime

8H 1.20E-05 DCS FAILS (EXCL, POWN AND POWD EVENTS) a: 8 hours repair time
3.OE-06H

DCS--EP-BFLE# 5 14D 5.04E-04 DCS FAILS (EXCLUDING’POWNAND POWD’
3.OE-06H

a: 14 days repair time ‘
EVENTS)

DG-1/2oocccN# 1 IN ‘1.00E-03Ncc: BOTH DIESEL GENERATORSFAIL TO Use TC”
1.OE-03N START

DG-1/2ooccDN# 3 8.5H 4.24E-03 cc: BOTH DIESEL GENERATORSFAIL TO DWPF SAR 9.3.18
5.OE-04H . RENAIN RUNNING

o
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lvent c Input Calc. Description Source

lG-DEEPIFTRO#

)G-DEEPIF~SO#

)G-DEEP2FTRo#

)G-DEEP2FTso#

)G-DEEP2T&Mo#‘

)G-GIOO-FTRN#

>G-GIOO-FTSN#

)G-GIOO-UNAN#

DG-G200-FTRN#

DG-G200-FTsN#

DMP--SB-FTOR#

DMP-’-CCBR#BR#

DMP8154zFCLT#

DMP8155-FCLT+

DRYAIR2-T&Mv#

EXP-GAS-PREQ#

FAN-12--cccR#

FAN-12--ccDR#

FAN-123-C3CR#

FAN-123-C3FR#

FAN-1234C3CR#

FAN-1234C3FR#

FAN-SB--FTRR#

FAN-SB--UNAR#”

I
s.

1

3

1’

1

3

1

1

5.OE-O~i
lN

1.OE-02N
4H

5.OE-03H
lN

1.OE-02N
IN

5.OE-02N
8.5H

5.OE-03H
lN

1.98E-02 Primary deep well system diesel fails
to run

1.00E-02N Primary deep well system diesel fails
to start

1.98E-02 secondary deep well system diesel .
fails to run

.1.00E-02NSecondary deep well system diesel
fails to start

5.00E-02N Secondary deep well system pump/diesel
out for T&M

4.16E-02 DIESEL GENERATOR G1OO FAILS TO’REMAIN

a: 4 hour,mission time

Use TC value

a:-4 hour mission time

Use TC value

Use TC value .

DWPF SAR 9.3.18

Use TC
RUNNING

1.00E-02N DIESEL GENERATOR G1OO FAILS TO START
1.OE-02NIlN 4.40E-02N DrESEL GENERATOR G1OO UNAVAILABLE DUE E-TIM article

II
4.4E-02N TO MAINTENANCE

3 8.3H 4.16E-02 DIESEL GENERATOR G200 FAILS TO REMAIN DWPF SAR 9.3.18 “
5.OE-03H RUNNING

1 lN 1.00E-02N DIESEL GENERATOR G200-FAILS TO START Use TC
1.OE-02N

1 I “1‘lN 3.00E-03N STANDBY FAN EXHAUST DAMPER’FAILS TO
3.OE-03N OPEN”

1 .lN 3.00E-04N CC: FOUR FAN EXHAUST .DAMPERSFAIL TO

3

4
s

1

1

5

5

1

5

1

5

1

I3,0E-04N OPEN
8H’ 2.40E-05 LPP VVH secondary fan suction damper

3.OE-06H ~ fails closed
.8H 2.40,E-05 LPP VVH primary fan suction damper

3.OE-06H “fails closed
40H 4.56E-03 Dryer #2 out of service for T&M’.
lY
lN 1.00E+OON EXPLOSIVE GAS PRESENT

\ 1.-ON
IlN 5.00E-04N TWO FANS FAIL TO START (SAME BUS)

5.OE-04N
I I7D 2.52E-04 CC: TWO RE-STARTED FAN LINES FAIL TO

3.OE-06H

II
REMAIN RUNNING

7D 1.26E-04.CC: THREE FANS FAIL TO REMAIN RUNNING
1.5E-06H

lN 2.50E-04N CC: THREE FANS FAIL TO START “
2.5E-04N

II8H 6.00E-06 cc: FOUR FANS FAIL TO REMAIN RUNNING
1.5E-06H

lN 2.50E-04N CC: FOUR FANS FAIL TO START -
2.5E-04NI7D 2.52E-03 STANDBY FAN FAILS TO REMAIN RUNNING

‘ ::::::1 ~ . IMAINTE-
IN 2 40E-02N STANDBY FAN UNAVAILABLE DUE TO

,..
Use TC

use Tc:- ,
.

OSR 3.2.1,“SR4:2,1.4, checked
shiftly
OSR-3.2.1,SR:4.2.1.,4,checked
shiftly
a: 20 hours per year (times 2)

Use TC
/’

Use TC -.

a: 7 days to repair.

a:’7 days to repair .

“UseTC

a: 8 hours FO repair

Use TC
,.,

.. .
a:.7 days to repair ,

Use TC

,, .’
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Basic Event Report for I:\CAFTA\DATA\~STER .BE 11/11/94 11:42 AM (CONT.)

Event” c Input Calc. Description .Source

FANOOOOIFTRR# 3 96H 2.88E-03 FAN #1 FAILS TO REMAIN RUNNING
3.OE-05H

a: 96 hr mission time (boundedby

FANoooo2FTRR# 5
seismic event)

7D 2.52E-03 FAN #2 FAILS TO REMAIN RUNNING
3.OE-05H

a: 7 days to repair -

FANoooo3FTRR# 5 3M 3.17E-02 FAN #3 FAILS TO REMAIN RUNNING
3.OE-05H

a: 3 months to repair

FANoooo4FTsR# 1 lN 5,00E-03NSTANDBY FAN FAILS TO START Use TC
5.OE-03N

FANCTW--ADJO# 1
,-

lN 5.00E-OIN Forced convectionrequired in cooling Use.Tc value
5.OE-OIN tower

FANCTW1-FTRO+ “~4 7D 5.OIE-03 CTW tower fan 1 fails
3.OE-05H

a: detected and repaired in 1 week

FANCTW2-FTRO+ 4 7D 5.OIE-03‘CTW tower fan 2 fails
3,.OE-05H

a: detected and repaired in 1 week -

FANCTW3-FTRO+ 4 7D 5:olp-03 C!lY?tower fan 3 fails
3.OE-05H

a: detected and repaired in 1 week

FANLPPVIBFLT+ 4 8H 2.40E-04 LPP WH primary fan fails to rin OSR 3.2.1, SR 4.2.1.1,”checked. . 3.OE-05H
FANLPPv2BFLT# 3 .

shiftly
8H 2.40E-04 LPP WH secondaryfan fails to run ‘ a: Primary fan repaire,d,or shutdown

3.OE-05H within 8 hours
FANLPPv2FTsT# , 1 lN 5.00E-03NLPP WH secondary fan fails to start Use TC value

5.OE-03N
FANPW1-BFLD+ 4 24H 7,19E-’O4 Primary PWH blower fails

3.OE-05H
a: 24 hours to ’repair

FANPW2-BFLD# 3 ID 7.20E-04 PWH backup fan fails to run
3.OE-05H

a: 24 hour mission time

FANPw2-FTsD# 1 lN 5.00E-03Nstandby PWH blower fails to start Use TC value
5.OE-03N

FANPw2-T&MD# 3 8H 3.65E-03 PWH standby fan unavailable,due to
4?/

‘a:out 8 hours’per quarter
testing or maintenance

FCV0683-FCL7+ 4 8H 8,00E-06 MFT purge supply valve fails closed
1.OE-06H

‘ a: 8 hours to repair

FCV1027-FOP9+ 4 86H 8.60E-0,5 PR steam supply valve FCV-1027 fails a: detected and correct~dbefore next,. 100E-06H open batch
FCV1893-ADJE+ 4 ID 1,09E-02 Chilled water bypass valve required to a: demand lasts f~r 1 day’

1.OQ open (no system flow)
FCV1893-FTOE# 1 lN 1,00E-03N Flow control valve for chilledwater

1.OE-03N
a: checked annually

bypass fai~s to open
FC,V2044-FTC4# 1 lN 1.00E-03NSME formic acid flow control valve Use TC value

100E:03N fails to close
FCV~056-ADJI+ 4 lH 2.25E-02 PR formic acid supply valve opened

2.3E-02H (1/43hours)
a: valve remains open 1 hour

FCV2056-FOPI+ 4 8H 8.00E-06 Formic acid additionvalve to PR fails a: 8 hours to repair “
1.OE-06H

FCV2369-ADJF# 1
open

lN 1,00E-03N PSW bypass valve required to be open
1.OE-03N

Use TC value
(no process flow)

FCV2369-FTOF# 1 IN 1.00E-03N PSW bypass valve fails to open “
1.OE-03N

a: checked annually
.,

.

0

.“’
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 13./11/94 11:42 AM-(CONT.)

\

Event . c Input Calc. Description ~ Source

FE-3215-FH16# 3 86H 2.58E-04 PRBT dilution flow element 3215 fails Repaired before next batch
3.OE-06H high

FE-3215-FH16+ 4 86H 2.58E-04 PRBT dilution flow element 3215 fails repariredbefore next batch
3.OE-06H “ high

FE-3218-FH16# 3 86H 2.58E-04 PRBT dilution flow element 3218 fails repaired before next batch
3.OE-06H high

FE-3218-FH16+ 4 86H .2.58E-04 PRBT dilution flow element 3218 fails. repaired before next batch’ -
3.OE-06H high

FE-5860-FLOK# 5 86H 1.29E-04 PWH flow element FE-5860 fails low .a:corrected before next SRAT batch
3.OE-06H

FE-586O-FLOK+ 4 8H 2.40E-05 PWH Elow element 5860-fails low a: detected and corrected in 8 hours
3.OE-06H

FE-6041-FLOK# 5 86H ‘1,29E-04 PWH flow element FE-6041 fails low a: corrected by next SRAT batch
3.OE-06H

FE-6041-FLOK+ 4 8H 2,40E-05 PWH flow’monitor 6041 fails low a: detected and corrected in 8 hours
3.OE-06H

FE-8856-FH14# 3 86H 2,58E-04 SME purge flow element failshigh a: repaired before next batch
3.OE-06H

FE-8856-FH14+ 4 86H 2,58E-04 SME purge flow element failshigh a: repaired before next batch
3.OE-06H

FE-9315-FHIE# 3 lM 2.16E-03”‘OEpurge flow element 9315 fails to a: checked monthly
3.OE-06H detect low flow

FE-9328-FHIE# 3 IM 2.16E-03 .OECT purge flow element 9328 fails to a: checked monthly
3.OE-06H detect low flow

FE-MFT--CALl# 3 lM 7.89E-02 MFT purge flow-elementscalibrated’ a: calibrated annually, corrected in
1.OE+OOY

FE-MFT--CAL1+ .4
1 month

lM 7,59E-02 MFT purge flow elements calibrated a: calibrated annually, corrected in
1.OE+OOY 1 month

FE-PRBT-CALl# 3 lM 7.89E-02 PRBT purge flow elements calibrated a; calibrated annually, corrected in
l,OE+OOY

FED--1--BFLH+ 4
1 month

8.5H 8.50E-06 FAILURE OF 13.8-kV FEEDER #1 DWPF SAR 9.3.18
1.OE-06H

“FED--2--BFLH+ 4 ‘ 8.5H 8.50E-Q6 ‘FAILURE OF 13.8-kV FEEDER #2 DWPF SAR 9.3.18 ‘
1.OE-06H ‘

FED-1-2-CCAH+‘ 4 8.5H 8.50E-07 cc: FAILURE OF BOTH 13.8-kVFEEDERS DWPF SAR 9.3,18
1.OE-07H

FED-PR--PREK# 3 2H 4,50E-02 PR feeding in progress
.,

2 hours per PR batch
2.3E-02H

FIT8150-FHIT+ 4 lH 3.00E-06 LPP WH flow’transmitter fails,high a: responded to and shutdown or
3.OE-06H

FLGN2SUPLKSP+ 4
repaired within’1 hour

8H 8.00E-06 Any of 100 joints/flangesleaks a: 8 Hr Repair
1.OE-06H,

FLGOFICELKSP# 3 8H 8.00E-06 ORIFICE,LEAKS AT THE FLANGES ‘ a: 8 hr detection
l,OE-06H

FLT-062-PLGQ+ 4 4H 1.20E-05 FILTER 062 PLUGS a: 8 hours to repair
3.OE-06H

FLT-BP--PLGQ+ 4 4H 1.20E-05 FILTER IN BYPASS LINE FAILSPLUGGED a: 8 hours to repair
3.OE-06H

o
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Event c Input Calc,’ Description Source

FLT9580APLGV+ 4 48H 4.78E-03 .Instrument air d~er #1 prefilter a: detected and correctedin 2 days
1.OE-04H plugs )

FLT9580BPLGV+ 4 48H 4.78E-03 Instrument air dryer #1 after filter. a: ‘detectedand correctedin 2 days
1.OE-04H plugs

.

FLT9581APLGv# 3 48H 4.79E-03 Dryer #1 prefilter plugs’ a: 48 hour,mission time’
1.OE-04H

FLT9581BPLGV# 3 48H 4.79E-03 Dryer #2 afte,rfilterplugs , ~ a: 48 ho”urmission time
‘ 1.OE-04H --~

FLT9620-PL~+, 4 ‘ 48H 4.78E-03 Inlet.filteron secondary compressor ,
1“.OE-04H is plugged

a: detected and’correctedin 48 hours

FLT9623-PLGV+ 4 48H 4,.78E-03:Primary compressor‘inletfilter plugs a: detected and correctedin 48 hours
l:OE-04H ,

FLT9660-PLGV# 3 7P 1;67E-02 Inlet filter on secondazy cOWPressor a: l’week mission time “
1..OE-O4H is plugged

FLTHEME-PLGT+ 4 lH 3.00E-06 LPP vessel.Vent”systemmist eliminator a: responded to and shutdown or “
3.OE-06H plugs

FLTHEPAIPLGT+ 4
repairedwithin 1 hour

~H .3.00E-(J6LPP HEPA-,1Plu9s “ , a: responded to and shutdown or
3.OE-06H ~ “repairedwithin lhour

FLTHEPA2PLGT+ ‘ 4 - lH ‘3.00E-06 LPP HEPA-2 plugs a: responded to and shutdown’or
3.OE-06H ‘

FLTLPPHIPLGT+ 4
repairedwithin 1 hour “

lH 3.00E-06 ,LPPcell inlet HEPA plugs . a: responded to and shutdown or “
‘3.OE-06H repairedwithin l’hour

FSH2777-FTCl# , .5 lQ 1.09E-03 Backup C02 purge flow high switch
.-

a: Checked 2/year
1.OE-06H ~~ fails to close

FSH9236-FTCP#’, 5 lQ 1.09E-03 Flow,switch fails to close. a: Checked.4/yr “
1.OE-06H

,FSL1893-FCLE+ 4 < 24H 7.20E-05 Chilled water low flow interiock , .,a: detected-and correctedin 24 hours
- 3.OE-06H switch inadvertentlycloses - .

FsL2369-FCLF#‘- 3 4H 1.20E-05 PSW low flow switch fails closed a: detected and correctedin 4 hours
3.OE-06H

FsL3406-FTCK# 5 “ lQ 1.09E-03 02 ‘analyzer3405 sample flow iOW a: checked,quarterly ‘
1.OE-06H syitch fails to close ‘

FsL3409-FTcK# 5 lQ 1.09E-03 02 analyzer 3409 sample flow low a: checked quarterly
1.OE-06H . ‘ switch fails to close

FsL8799-FTCD# 5 lQ 1.09E-03 S.WT low sampleflow switch 8799 fails a: Ch~cked quarterly
1.OE-06H to close

FSL8800-FTC4# 5 lQ i.09EJo3 SME sample-flowindication switch 8800 a: Checked quarterly-
1.OE-06H - fails high . .

FSL8801-FTC5# 5 lQ l.09E-03- SRAT GC#l low sample flow switch 8801 a: Checked’quarterly s
1.OE-06H fails to close .

FSL8802-FTCD# 5 “ IQ 1.09E-03 SRAT GC#2 low sample flow switch 8802 a: Checked quarterly
.l.OE-06H fails ho close

FsL8803-FTC4# 5 ‘ lQ 1.09E-03 SME sample low flow indication switch a: Checked quarterly
1.OE-06H 8803 fails high

FsL8804-FTC4# 5 lQ 1:09E-03 SME sample flow indication switch 8804 a:’Checkedquarterly .
1.OE-06H. fails high

FT-2369-FHIF# 5 lY 1.30E-02 PSW flow transmitter fails high a: checked annually
3.OE-06H

. .
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Event c Input Calc. Description Source .
.

FT-8155-FLOT# 5 IY 1,30E-02 LPPP VVS flow transmitter fails low a: checked annualy
3.OE-06H

FT-9152-FLOO+ 4 8H 2.40E-05 Bypass flow transmitter fails low Detected and corrected in 8 hours
3.OE-06H

FY-81’50-BFLT+ 4 lH 1.00E-07 LPP WH flow control valve signal
‘1.OE-07H

a: responded to and shutdown o~
conditioner fails high

HCV1017-FCLB+ 4
repaired within 1 hour

8H 4.00E-06 PRFT purge supply valve 1017 fails a: 8 hotirsto repair or shutdown
5.OE-07H closed

Hcvlo33-FTco# 1 lN 1.00E-03N PR PSW return valve fails to close Use TC value
1.OE-03N

HCV1038-FOP9+ 4 86H 4,30E-05 PR steam supply valve HCV-1038 fails a: detected and repaired’before next
5.OE-07H open batch

HCV1102-FCL9+ 4 8H 4.00E-06 PR baseline purge supply valve 1102 a: 8 hours to repair or shutdown
5.OE-07H fails closed

HCVl142-FTCO# 1 lN 1,00E-03N PRFT PSW return valve fails to close Use TC value
1.OE-03N

HCV1885-FCLE+ 4 8H 4.00E-06 Primary chiller supply valve fails a: 8 hours to repair ,
5.OE-07H closed

HCV1897-FTOE# 1 lN 1.00E-03NBackup chiller supply valve fails to Use TC Value
1.OE-03N open

Hcv3010-FTco# 1 lN 1.00E-03N SRAT PSW return valve fails to close. Use TCvalue
1.OE-03N

Hcv3010-FToF# 1 lN 1.00E-03N SRAT cooling water supply yalve - Use TC Value
1.OE-03N HCV301O fails to open

HCV3089-FCL4# 3 8H 4,00E-06 SME cooling water valve manual A: 8 HOURS TO REPAIR ‘
5.OE-07H controller fails to open

HCV3089-FTCO# 1 lN 1000E-03N SME PSW return valve fails to close Use TC value
1.OE-03N

HCV3212-FTCO# ‘ 1 lN 1,00E-03N PRBT PSW return valve fails to close Use TC value
1.OE-03N

HCV3252-FTCO#“ 1 IN 1,00E-03NMFT PSW return valve fails to close tiseTC value
1.OE-03N

HCV5845-FTCO# 1 lN 1.00E-Q3N RCT PSW return valve fails to close . Use TC value
1.OE-03N

Hcv5907-FTco# 1 lN 1.00E-03N DWTT PSW return valve fails to close ,Use TC value
100E-03N

HCV8772-FOPQ# 5 8H 2,00E-06 VALVE 8772 FAILS TO REMAIN CLOSED a: 8 hours to repair
5.OE-07H

HCV8772-FTCQ# 1 lN 1000E-03NVALVE 8772 FAILS TO CLOSE Use TC
1.OE-03N

HCV9116-FCLO+ 4 4H 2,00E-06 Return valve 9116 fails closed a: detected and repaired, bypassed,
500E-07H

HCV9116-FTCG# 1
or shut down in 4 hours

lN 1.00E-03NCOOLING TOWER RETURN VALVE HCV-9116 Use TC
,1.OE-03N FAILS TO CLOSE

HCV9122-FTOG# 1 lN 1.00E-03NCOOLING TOWER EMERGENCY RETURN VALVE Use TC ‘
1.OE-03N HCV-9122 FAILS TO OPEN

Hcv9150-FcLG# 3 .8H 4.00E-06 COOLING TOWER SUPPLY VALVE 9150 FAILS a: 8 hours to repair
5.OE-07H CLOSED

.
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Ivent c Input Calc. Description Source..

{CV9150-FCLO+

3CV9176-LKSP#

3cv9307-FTco#

1CV9314-FCL8+

3cV9327-FCLA+

tiCV9601-FCLV+

llcV9602-FCLV#

KCV9621-FCLV+

HCV9622-E’CLV+

HCV9650-FCLV#

RCVAAAC-FTOG#

HCVAAAD-FTOG#

HCVINAIRC3CV+

HPWLP-H-BFLH+

KTRLPPWLKST+

HX-PCWl-FOUF#

Hx-PSWl-LKSO#

Hx-’Psw2-LKso#

IA--FH--T&MR#

IGN-MLT-PRES#

IGN-PPT-PREQ#

IGNMFT--PREl#

IGNOE---PREl#

IGNO,ECT-PREl#
.

3

1

4

3

4

4

5

1

1

4

4

4

3

5oOE-O~;

l.OE-d~;

l.OE-Oi~
lH

5.OE-07H
lH

(5.OE-.O7H

5.OE-O;l
24H

5,0E-07H

2.00E-06

8.00E-08

1.00E-03:

5000E-07

5.00E-07

5.00E-07

1.20E-05

I‘ 2H 1.00E-06
5.OE-07H

2H 1.00E-06
5.OE-07HI2H 5.00E-07
.5.OE-07H

lN 1.00E-03
loOE-03N~

lN 1.00E-0~
1.OE-03N

2h 5.00E-08
‘2.5E-08H

3..OE-O1Y
8H

3,0E-07H
8H

3.OE-08H
5Y

1.0E:08H
5Y

1.OE-08H
lN

3.2E-03N
lN

3.OE-02N
lN

3.OE-02N

3.OE-O;;
lN

3.OE-02N

3.OE-0~

2.4,0E-06

2’.4OE-O7

2.19E-04

2.19E-04

3.20E-03

3.00E-02

3.00E-02

3.00E-02

3.00E-02

3.00E-02

CTW discharge valve fails closed

VAL~E HCV 9176 LEAKS
I

OE PSW rettirnvalve ‘failsto close

OE purge supply valve 9314 fails
closed
OECT purge supplyvalve 9327 fails
closed - .
Instrument air drver #1 isolation “
valve fails close~
Instrument air dryer #2 isolation
valve fails closed
Cooling waten supply valve to primary
compressor .failsclosed
Cooling water supply’valve-to
secondary compressor fails closed
Third compressor cooling wat~ersupply
valve fails closed
SPC N2..HCVAAAC fails to open .

SPC N2’HCV AI@ fails.to open

CC: All three compressor water supply’
valves fail closed
LOSS OF POWER FROM SRS GRIDTO H-AREA
SWITCHGEAR
LPP WH steam tube leaks (moisture
high)
Process cooling water heat exchanger
#1 fouled
PSW heat exchanger-1 leaks (PSW/CTW
leak)
PSW heat exchanger-2 leaks (PSW/CTW
‘leak),
FAN HOJJSEINSTRUMENTAIR SYSTEM
UNAVAILABLE DUE TO T&M
IGNITION SOURCE IS PRESENT IN MELTER
OFF-GAS SYSTEM
IGNITION SOURCE PRESENT-INLPPP
~PRECIPITATETANK
Ignitionsource present in.,MFTvessel

Ignition source present in OE vessel

Ignition source present in OECT vesse

a: Detected and correctedor shutdown
in.4 hours
a: 8 hr ‘detection

Use TC value
,,

a: detected and correctedor shutdown
w/i 1 hour due to low flow alarm
a: detected and correctedor shutdown
wli 1 hour due to low flow alarm
a: detected and correctedwithin 1
hour (switch to backup)
a:.detected and correctedwithin 24
hours
a: detectedand bypasse”dwithin 2
hours
a: detected and bypassed in 2’hours. ..

a: detected and”bypassedin 2 hours
. ..

Use TC value

Use TC value .,,

a: Detected and bypassed in 2 hours

DWPF SAR 9.3.18

a: responded to within 8 hours

a: 8 hours t: switch HX

a: Checked.for plate’leaksevery 5
years u -
a: Checked for plate leaks every 5 ‘
years.
Use TC

Use TC . . .

Use TC ‘ .

Use TC value

Use TC value

Use TC value

./
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Basic Event Report for I:\CAFTA\DATA\tiSTER.BE 11/11/94 11:42AM (CONT.)’

Event c Input Calc. Description Source

IGNOWST-PREl# 1 lN 3.00E-02N Ignition source present in OWST inner Use TC value
3.OE-02N tank

IGNOWST-PRE3+ 4 .lH 2.30E-06 Ignition source present in OWST outer Ignition source lasts 0.1 hour
“2.3E-5H tank

IGNPR---PREl# 1 IN 3.00E-02N Ignition source present in PR vessel Use TC value
3.OE-02N

IGNPRBT-PREl# . 1 lN 3,00E-02N Ignition source present in PRBT vessel Use TC.value
3.OE-02N

IGNPRFT-PREl# 1 lN 3.00E-02N Ignition source present in PRFT vessel Use TC value
3,0E-02N

IGNPWH-PREl# 1 IN 3.00E-02N Ignition source present in PWH Use TC value
3.OE-02N >’

IGNSME--PREl# 1 IN 3.00E-02N Ignition source present in SME vessel Use TC value
3.OE-02N

IGNSPC--PREl# 1 IN 3.00E-02N Ignition source present in SPC Use TC value
3.OE-02N

IGNSPT--PREl# 1 lN 3.00E-02N Ignition source present in SPT vessel Use TC value
3.OE-02N

IGNSRAT-PREl# 1 IN 3.00E-02N Ignition source present in SRAT Use TC value .
3.OE-02N .,

INKsRLFLBYP5# 1 lN 4.60E-04NSRAT high LFL interlockbypassed Use TC value
4.6E-04N

JMP=HT”R-CCAS+ 4 4H 4.00E-09.cc: TWO.FUSES.FOR LID,HEATERS FAIL a: detected i-n 1 shift “
1.OE-09H

Ji4P~HTRABFLS+ 4 4H 4,00E-08 FUSE FOR LID HEATER A FAILS a: detected in 1 shift
1.OE-08H

JMP-HTRBBFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER B FAILS a: detected in. 1 shift
1.OE-08H

JMP-HTRCBFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER C FAILS a: detected in 1 shift “
100E-08H

JMP-HTRDBFLS+ 4 4H 4,00E-08 FUSE FOR LZD HEATER D FAILS a: detected in 1 shift
1.OE-08H

JMP-SPC=LKS1+ 4 43H 8.59E-0,4SPC jumper leak - benzene leaks onto a: corrected before next batch
2.OE-05H SPC floor

LCV2220AFCLG+ 4 8H 4.00E-06 Steam generator cond. levelcontrol ‘ Estimated 8 hour resotration time
5.OE-07H valve A fails closed

LCV2220BFCLG+ 4 8H 4.00E-06 Steam generator cond. levelcontrol Estimated 8 hour resotration time
500E-07H valve B fails closed

LE-2220-cALG+ 4 IQ 3.34E-01 Steam generator condensatelevel a: calibrated twice/year
2.3E-04H transmitter is calibrated

LE-2220-FHIG+ 4 8H 4.00E-06 Steam generator condensatelevel Estimated 8 hourresotration time
5.OE-07H transmitter fails high

LE-2262-FLOG# 3 8H 4.00E-06 LEVEL SENSOR/SWITCHFAILS (FALSELOW a: 8 hours to repair
5,0E-07H ‘ SIGNAL )

LE-5925-FLoG#. 5 lY 2.19E-03 SPC sump level element fails low a: checked annually
5.OE-07H

LPWST-LPBFLH+ 4 8.5H 7.76E-07 FAILURE TO SUPPLY POWER TO GRID FROM DWPF SAR 9.3.’18
8.OE-04Y ON-SITE AND OFF-SITE SOURCES

,
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Basic Event Report for I:\CAFTA\DATA\MASTER.’BE~ 11/11/94 11:42 AM (CONT.) ,{
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Event c Input CalC’. Description /. Source

LsL4033xFTcl# 5 2D 2.40E-05 C02 tank low level sw.iticlifails to
1.OE-06H

a: failure detected in 48 hours
close

LSL7863-FTC3# 3 lQ 2.18E-03 Low N2 tank l-evelswitch fails to a: Checked 21yr
1.OE-06H close

!4OV1O41-FCLK+ 4 -- 8H 2.40E-06” SPC/PWH isolationvalve 1041 fails a: returned to open in-8.hours.
..

3.OE-07H closed .

!lovlo41-FTcK# 1 lN 3:OOE-03N SPC/PWH isolationvalve MOV-1041 Use TC value “:
3.OE-03N ~~ fails to close ‘,

MOV1100-FTCK# ‘ 1 ‘“ lN 3.00E-03N PRFT to PR”transfer valve fails to Use TC value
3.OE-03N close

t40Vl131-ADJ6+ 4 lH 4.59E-04 PRCD cleaned (drainvalve opened) ‘
l,OE+OOQ

a: valveremains open’l“hour,
quarterly “

140vl131-FTcK#- 1 “ lN 3.00E-03N PRC/D drain valve fails to close Use TC value-
,“ 3’.OE-O3N ~ ..

MOV1131-LKS6+ 4 24H 2.40E-05 PRCD drain valve leaks”(benzene toPR) a: detected,andrepaired in.24 hours
1.OE-06H . .

MOV5862-FCLD+ 4 lD 7.20E-06 PWH primary fan-suction valve fails . a: repaired in 24 hours’
3.OE-07H closed

MoV5864-FTOD# 1 lN 3.00E-03N PWH standby fan suction valve fails Use TC-value
3.OIZ-03N to open

MoV9278-FCLK+ 4 8H 2.40E-06 SPC/PWH isolation valve 9278 fails
3:OE-07H

a: returned to open in 8 hours
closed. “

MOV9278JFTCK# 1 IN 3.00E-03N SPC/PWH isolationvalve MOV-9278 Us’eTC value
3.’OE-O3N fails to close

N2-cPcBPT&Ml# 3 .- 24H 2.74E-03’ CPC-babkuppurge system out of service a: system’shutdown in 24 hours
“,lY -’ for T&M .. -.

N2-cYL--usDl#‘ 5 ..” 7D 9,53E-03.LPPP local N2 bottles empty a: used at prima’ryfailurerate, ..
refilled in 1 week ,lY

N2-LPPP-T&Ml#. 3 14D 3$.76E-02 LPPP local N2 system out of service ‘ a: 2 weekslyear .
IY for T&M

N2-owsT:T&Ml# 3 - 14D 3.76E-02 OWST local liquid N2”system out df a: 14 days,peryear - .
lY service for T&M

N2,-TRucKBFLl# 1 ‘lN 1.00E-O.2NN2-delivery fails to arrive, at DWPF estimated .
1.OE-02N

..

OFV-018-FOPP+ 4 24H 1.20E-07 Overflow (inner to outer” tank) fails a: 24 hours to repair
5.OE-09H open

oPR--5B-LoHH# 1

.-
1.8E-04N 9.00E-07N.OPERATORFAILS TO REMOVE LOCKOUT ON
5:OE-03N FEEDER BREAKER 5B

1“/5YRS’*16H/2 (wMS)
.,

OPR--Al-LOHH# 1 1.8E-04N 9.00E-07N OPERATOR FAILS TO REMOVE LOCKOUT ON l/5YRS * 16H/2 (wMS)
500E-03N BUS Al

OPR--PT-MCHR# 1 lN 3.00E-02N OPERATOR MISCALIBRATES PRESSURE Use TC
-.

3.OE-02N TRANSMITTERS (OUT-OFRANGE) .
.\

OPR-2262MCHG# 1 2.5E-OIN 7.50E-03N OPERATOR MISCALIBRATES LEVEL l/yr * 0.5y/2
3.OE-02N SENSOR/SWITCH

oPR-A2011ioHH# 1 1.8E-04N 9.00E-07N OPERATOR FAILS TO REMOVE LOCKOUT ON l/5YRS * 16H/2 (wMS)
5.OE-03N TIE BREAKER A201

oPR-A202LoHH# 1 1.8E-09N 9.00E-07N OPERATOR FAILS TO REMOVE LOCKOUT ON l/5YRS * 16H/2 (wMS)
5.OE-03N FEEDER BREAKER A202

.
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Basic Event Report for I:\CAFTA\DATA~MASTER.BE 11/13./9411:42 AM

Event c Input Calc. Description Source

AE--RAD-BFLG# 3 “8H 4.00E-05 COOLING TOWER-RADIATIONMONITOR FAILS a: 8 hours to repair
5.OE-06H

AE-2898-BFLG# 3 8H 4.00E-05 PROCESS CONDENSATELINE RADIATION
5.OE-06H

a: 8 hours to repair
MONITOR FAILS

AE-3405-FLoK# ‘5 43H 1.07E-04 SCVC 02 concentrationanalyzer 3405
5.OE-06H fails low

checked once/cycle (43 hrs)

AE-3409-FLoK# 5 43H 1.07E:04 SCVC 02 concentrationanalyzer 3409
5.OE-06H fails low

checked once/cycle (43’hrs)

AE-6852-BFLQ# 5 8H 4.00E-05 OXYGEN ANALYZING ELEMENT 6852 FAILS
1.OE-05H

a: 8 hours to repair

AE-68523CCAQ# 5 8H 4.00E-06 COMMON CAUSE FAILURE OF OXYGEN
1.OE-06H‘

a: 8 hrs to repair
ANALYZING ELEMENTS 6852 AND 6853

AE-6853-BFLQ# 5 8H 4.00E-05 OXYGEN ANALYZING ELEMENT 6853 FAILS a: 8 hours to repair
1.OE-05H

s

AE-9233-BFLP# 5 168H 4.20E-04 02 Sensor Fails OSR 3.1.2, SR 4.1.2.2, weekly
5.OE-06H functional test

AE-DWPFICCLU#“ 5 86H 2.15E-05 CC: two analyzersin.DWPFfail. low -
5:OE-07H batch +1

a: functionallytested each batch

AE-DwPF2ccLu# 5 86H 2.15E-05 cc: two analyzersin DWPF.fai.llow -
i.OE-07H batch #2

a: functionallytested each batch

AE-DWPFOCCLU# 5 86H 2.15E-05 cc: two analyzersin DWPF fail low
5.OE-07H

a: functiona~lytested each batch

AE-SRTC-CCLU# 5 86H 2.15E-05 cc: two analyzersat tank farm fail
5.OE-07H

- a’:functionallytested each batch
false low reading

AEG3407-FLo5# 5 86H 2.15E-03 PWH benzene analyzer 3407 element
5.OE-05H fails low (LEL)

a: checked every batch “

AEG3407-LKs5# 3 IQ 1.63E-03 Air inleakage in PWH benzene analyzer a:checked twice/year
7.5E-07H 3407

AEG3408-FL05# i 8,6H 2.15E-03,PWH benzene analyzer 3408 element
5.OE-05H

a: checked every batoh
fails low (LEL)

AEG3408-LKS5# 3 IQ 1.63E-03 Air inleakage in PWH benzene analyzer a:checked twicejyear
7.5E-07H ‘3408

AEG8795-FL05# 5 86H 2.15E-03 SRAT offgas detector #1 analyzer
5.OE-05H

a: checked every batch
element fails low (LEL)

AEG0795-LKs5# 5 .5Y 1.64E-03 Air inleakage in SRAT offgas detector a:checked twice/yeai
7.5E-07H #1 sample line

AEG8796-FL05# 5 86H 2.15E-03 SRAT offgas detector #2 analyzer
5.OE-05H

a: checked every batch ,
element fails low (LEL)

AEG8796-LKS5# 3 IQ 1.63E-03’Air inleakage in SRAT offgasdetector a:checked twice/year s
7.5E-07H- #2 sample line s

AEG8797-FLOD# 5 86H 2.15E-03 SME LFL analyzer 8797 failslow
5.OE-05H

a: checked every<batch

AEG8797-LKS4# 5 .5Y 1.64E-03 Air inleakage in SNE detector 8797 a: checked twice/year
7.5E-07H sample line

AEG8798-FLOD# 5 86H 2.15E-03 SME hydrogen detector 2 (8798) fails
5.OE-05H low

a: checked every batch

AEG8798-LKS4# 5 .5Y 1.64E-03 Air inleakage in SME detector 8798
7.5E-07H

a: checked twice/year
sample line

,
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42AM (CONT.)

Event c Input Calc. ‘ Description Source

AEGsRAT-LKs5# 5 ‘ .5Y 1.64E-03 Air inleakage in SRAT 8ampling line
‘ 7.5E-07H

a: checked twice/year
(commonto both detectors)

AX-8795-BFL5# 3 43H 1.29E-03 SRAT %LFL calculationswitch failure
3.OE-05H

AX-8797-BFL4# 3 IQ 6.33E-02 ‘SME %LFL calculationand switch
3.0E:05H ‘ failure

a:checked twice/year,.

BcHsRAT-DBL5# 1 lN 1.00E-OIN SRAT process uses doublebatch of PHA- Use TC value .
1.OE-OIN

BcHsRAT-PRE51- 4 86H 5.08E-01 SRAT batch processed
102E-02H‘.

a: 86 -hour batches

BKR--5A-FOPH+ 4 8.5H 2.55E-06 FAILt@ OF 13.8-kV FEEDER BREAKER 5A - DWPF S= 9.3.18
3.OE-07H SPURIOUSLYOPENS

J&R--5B~ccEN# 1 IN 5.00E-05N cc: BOTH DIESEL GENERATOR SUPPLY Use TC
. . 5.OE-05N BREAKERS FAIL TO CLOSE

BKR--5B-FOPH+ 4 8.5H 2.55E-06 FAILURE OF 13.8-kV FEEDE.RBREAKER 5B - DWPF SAR 9.3.18
“ 3.OE-07H - SPURIOUSLYOPENS

BKR-12--ccBR# 5 8H 1.20E-07 .Cc: TWO FAN BREAKERS FAIL OPEN
3.OE-08H

a: 8 hours to repair

BKR-123-C3DR# 5 8H 6.-OOE-O8 cc: THREE FAN BREAKERSFAIL OPEN
1.5E-08H

a: 8 hours to repair

BKR-1234C3DR# 5 8H “6.00E-08 cc: FOUR FAN B&AKERS’ FAIL OPEN ~
1.5E-08H

a: 8 hours to repair

BKR-5A5BCCBH+ 4 8.5H 2.55E-07 cc: FAILURE 0F1308-kV FEEDER DWPF’SAR 9.3.18
3.OE-08H BREAKERS 5A/5B - SPURIOUSLY OPENS-

BKR-AIOIFOPH-f- 4 ‘ 8.5H 2.55E-06” FAILURE OF 13.8-kV FEEDER BREAKER A101 DWPF SAR 9.3.18
3.OE-07H - SPURIOUSLYOPENS

BKR-A201FOPH+ 4 8.5H 2.55E-06 FAILURE OF 13.,8-kVTIE BREAKER A201 - DWPF SAR 9.3.18”
3.OE-07H SPURIOUSLYOPENS

BKR-A202FOPH+ 4 8.5H 2.55E-06 FAILURE OF 13.8-kV FEEDER BREAKER A202 Dil?FSAR 9.3.18
3*OE-07H “ - SPURIOUSLYOPENS

4H 1.20E-07 cc:
.)

BKR-HTR-CCBS+- 4 TWO LID HEATER’CIRCUIT BREAKERS
3.OE-08H FAIL - SPURIOUSLY OPEN

a: detected,in 1 shift

BKR-HTRAFOPS+ 4 4H 1.20E-06 LID HEATER A CIRCUIT BREAKER FAILS - a: delsectedin 1 shift
L...

3.OE-07H SPURIOUSLYOPENS
BKR-HTRBFOPS+ 4 4H 1.20E-06 LID HEATER B CIRCUIT BREAKER FAILS -

“ 3.OE-07H ‘
a: detected in 1 shift

SPURIOUSLYOPENS
,.

BKR-HTRCFOPS+ 4 4H 1F20E-06 LID HEATER C CIRCUIT BREAKER FAILS -
3.OE-07H

a:’detected in 1 shift ,
SPURIOUSLYOPENS

BKR-HTRDFOPS-# 4 ~ 4H 1.20E-06 LID HEATER D CIRCUIT BREAKER FAILS -
3.OE-07H SPURIOUSLYOPENS

a: detected in 1 shift -

BKR-SB--FOPli# ‘5 8H 1.20E-06 STANDBY FAN BREAKER,FAILS OPEN
3.OE-07H

. a: 8.hours to repair

BKROOOOIFOPR# “ 5 ~ 8H 1.20E-06 FAN #1 BREAKER FAILS OPEN a: 8 hours to repair
. 3.OE-07H

B~oooo2FoPR# 5 8H 1.20E-06 FAN #2 BREAKER FAILS OPEN a: 8 hours to repair
3.oE-07H !’

BKRoooo3FoPR# 5. 8H 1.20E-06 FAN #3 BREAKER FAILS OPEN
3.OE-07H

a: 8 hours to repair

.
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Event c Input Calc. Description . Source

BxR1/2ooccBN# 3 8.5H 2.55E-07 cc: BOTH DIESEL GENERATORSUPPLY DWPF SAR 9.3.18
3.OE-08H BREAKERS TRANSFER OPEN

BKRA1-A2CCBH+ 4 8.5H 2.55E-07 cc: FAILURE OF 13.8-kVFEEDER DWPF SAA 9:3.18
3.OE-08H BREAKERS AIO1/A202 - SPURIOUSLYOPEN

BKRBlo2BFToN# 1 lN 5.00E-04N NORMAL POWER BREAKER B1O-2BFAILS TO Use TC
5.OE-04N OPEN

BxRBlo5BFoPN# 3 8.5H 2.55E-06 SUPPLY BREAKER B1O-5B T~SFERS OPEN DWPF SAR 9.3.18
3.OE-07H

BKRBlo5BFTcN# 1 lN 5.00E-04N SUPPLY BREAKER B1O-5B FAILS TO CLOSE Use TC ,
5.OE-04N

BKRB9-2BFTON4 1 ; IN 5.00E-04N NORMAL POWER BREAKER B9-2B FAILS TO Use TC
5.OE-04N OPEN

BXliB9-5BFOPN# 3 8.5H 2.55E-06 SUPPLY BREAHER B9-5B TRANSFERSOPEN DWPF SAR 9.3.18
3.OE-07H

BKRB9-5BFTcN# 1 lN 5.00E-04N SUPPLY BREAKER B9-5B FAILS TO CLOSE Use TC
5.OE-04N

BKRB9BloccDN# ‘1 lN 5.00E-05N cc: NORMAL POWER BREAKERSB9-2B AND Use TC
5.OE-05N B1O-2B FAIL TO OPEN -

BKRSRATSFOPD# 3 8H 2.40E-06 SRAT offgaa sample pump circuit
3.OE-07H breaker fails open

a: closed in 8 hours

BNZ-XFR-PREP+ 4 lH 2.25E-02 Benzene transferred to OWST Transfer lasts one hour
2.3E-02H

BNZOEHOTPREP# 3 ~2H 4.50E-02 B“enzenebeing boiled off in OE. a: 2 hours per batch
2.3E-02H ..”

BNZPRHOTPREP# 3 16H 3.08E-01 Hot benzene present in PR
2;3E-02H

a: 16 hours per batch ,,

BoTco2B-REPl# 5 lM 2.37E-02 Bottles were used since last refilling a: Refilled in 1 month
6.7E-05H

BoTco2B-T&Ml# 3 7D 1.90E-02 SPC backup C02 bottles isolatedfor a;ni;o~e;d annually, error corrected
lY maintenance

BoTco2BlT&Ml# 3 7D 1:90E-02 SPC backup C02 bottle 1 isolatedfor
lY

a: isolated annually, error corrected
maintenance in ,1week

BoTco2B2T&Ml# 3 7D 1.90E-02 SPC backup C02 bottle 2 isolatedfor
IY

a: isolated,annually, error corrected
maintenance in 1 week

BOTC02B3T&Ml# 3 “ 7D 1.90E-02 SPC backup C02 bottle 3 isolatedfor
IY

a: isolated annually, error corrected
maintenance in 1 week

BOTC02B4T&Ml# 3 7D 1.90E-02 SPC backup C02 bottle 4 isolatedfor
IY

a: isolated annually, error corrected
maintenance in 1 week

BUS--A1-BFLH+ 4 8.5H 8.50E-07 FAILURE OF 13.8-kV BUS Al DWPF SAA 9.3.18
1.OE-07H

BUS--Al-UNAIi# 1 lN 3.80E-02N BUS Al UNAVAILABLE DUE TO Use TC
3.8E-02N TESTING/MAINTENANCE

BUS--A2-BFLH+ 4 8.5H 8.50E-07 FAILURE OF 13.8-kV BUS A2 DWPF SAA 9.3.18
1.OE-07H

‘/

BUSA1-A2CCAH+ 4 8.5H 8.50E-08 cc: FAILURE OF 13.8-kVBUSSES Al AND DWJ?FSAR 9.3.18
1.OE-08H A2 ,,

CC2-AIR-DRY1+ 4 8H 4’.ooE-o7 cc: both air dryers fail,
5.OE-08H

a: 0.1 X single rate,“repia~edin 8
hours

“
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Baaic Event Report for I:\Cid?TA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source.

CC2-AIR-PT-1# 5 48H ‘2.40E-06 cc: botheinstrumentair PTs fail high a: 0.1 X single rate, repaired in 2
1.OE-07H days -

CC2-CPC-CMP2+ 4“ 7D 8.39E-04 CC: Both CPC purge compressors fail .a: repaired in 1 week
5.OE-06H

CC2-MFT-FE-7# 3 lM ?.16E-04 CC: Both MFT purge flow elements fail a: .1 x single rate, repaired in 1
3.oE~07H high month

CC2-MFT-FE-7+ 4 lM 2.16E-04 CC: Both MFT purge flow elements fail a: .1 x single rate, repaired @ 1
3.OE-07H high month

CC2-PSW-PMPG# 3 8H 2.40E-05 cc:.both PSW pumps fail a: 0.1 X single rate, repaired in 8
3.OE-06H . hours

CC2-SME-H2-1# 5 lM ~1.80E-03 cc: both SME hydrogen detectors fail a: O.l X single failurO+ 0.5 X
5.OE-06H low or miscalibrated miacalibration

cc2-sPc-Pcvl# 1 IN 3.00E-04N cc: PR and PRFT vacuum breakers fail a: 0.1 x single probability
‘“3.OE-04N to open

CC2-VAP-PSV1+ 4 4H ‘4.00E-06 cc: PSVS on primary and backup ‘ a: 0.1 X single rate
1.OE-06H vaporizer fail open . .

‘cc2BENz-AEGl# “5 IM 1.80E-03“ cc: both PWH benzene detectors fail ,a:0.1 x single rate + 0.5 x
5.OE-06H low’

CC2CHILLCHL1+ “ .4
miscalibration

8H 4.00E-05 cc: both chillers fail a: 0.1 * single.failurerate
5.OE-06H

cc2cPcBPcv-J# 1 lN 5!OOE-05N cc: both check valves on CPC backup a: 0.1 times single failure
‘5.OE-05N “ purge system fail to open

CC2CpCBPPCVJ# 1 lN “3.00E-04N,CC: both CPC backup purge PCVS fail to cc: = 0.1 x single failure rate ,
3.OE-04N open

CC2CTW--FA.N1+ 4 7D 5.04E-04, cc:”’two’fans fail ‘ a: 0.1 X single rate, 1 week to
3.OE-06H ‘! repair

cc2DEEP-DGl# 1 IN 3.00E-03N Both deep well pumps (or diesel a: 0.1 X single probability
‘3.OE-03N ,motors)fail to start or run

cc2LPPN2cv-J# 1 lN 5.00E-05N cc: both LPPP N2 check valves fail to a:,0.1 times single failure rate
5.OE-05N cl,ose .

CC2LPPN2PWJ# 1 . IN 3.00E-04N cc: both LPPP N2 bottle’PCVs fail to
..

a: failure = 0.1 x singleprobability
3.OE-04N open

CC2LPPV-FAN1+ 4 lH 3.00E-06 CC: both LPPP VVS fans fail CC: rate of 1 failing”x .1
3.OE-06H ““ .

cc2MAINTHCVl# 5-‘ lM 1.80E-05 cc: both PR steam valves miscalibrated‘a:corrected in 1 month
5.OE-08H

CC20WST-P~#” 1 lN 3.00E-04N cc: both PCVs.on OWST liquid N2 supply a:
,,

failure =0.1 x single rate
. 3.OE-04N system fail to open

CC20WST-PT-’l# 5 IY 4.38E-04 cc: OWST pressure monf.torsboth fail a: 0.1 X single rate, corrected in’1
/:1.oE-07H high

.CC2PRBT-FE-7# 3 lM 2.16E-04 cc: both PRBT flow elements fail high ~a;.l x single rate; repaired in 1
3.OE-07H month

cC2PRBT-FE-7+ 4 lM 2.16E-04 cc: both.PRBT flow elements fail high a: .1 x single rate, repaired in 1
3.OE-07H nonth

cc2PuRGEsPcK# 1 lN 1.00E-04N CC: both SPC purge supply isolation 0.1 x single failure
1.OE-04N valves fail to close

CC2PVVil-FANl+ 4 ‘ 8H 2.40E-05 cc: both PWH fans fail a: 0.1 X single rate, corrected in 8
3.OE-06H hours

J
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Bas;c Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.) .

Event c Input Calc. Description Source

CC2PWH-FE-7# 3 lM 2.16E-04 cc: both PWH flow elements fail high a: 0.1 x single rate, repaired in ~
3.OE-07H month

CC2PWH-MOVl# 1 lN 3.00E-04N cc: both SPC/PWH isolationvalves
3.OE-04N

a: 0.1 x single rate
fail to close

cc2sBswTRMNN# 1 4.3E-02N 2.15E-04N cc: FAIL TO RES’TOREDIESELS TO
5.OE-03N

l/YR * 31D/2 (FROM OSR 3.5.1)
STANDBY FOLLO~INGMAINTENANCE ,

CC2SCVC-02-K# 1 “ IN 5.00E-04N CC: Both SCVC 02 detectorsfail high Use TC value
5.OE-04N

CC2SPCN2PCVN# “ 1 IN 3.00E-04N CC: both SPC N2 PCVS fail to open
3.OE-04N

a: rate = 0.1 x single failure rate

cc2sPcN2RTHl# 1 .12N 3.60E-04N cc: both SPC N2 additionneedle valves a: 0.1 x single probabilit~,closed
3.OE-03N , closed I/year, checked 4/year

cc2sPcN2sv-N# 1 lN 1.00E-04N CC: both SPC N2 HCVS fail to open
1.OE-04N

a: rate = 0.1 times single failu>e
rate

CC2SPCN3PCVN# 1 lN 3.00E-04N CC: both SPC N2 low pressure PCVS fail a: rate = 0.1 x.single,failure’rate
3.OE-04N to open ‘

cc2sPcP-PT-K# 5 7D 8.40E-06 CC: both SPC pressure monitors fail
1.OE-07H high

a: 0.1 X single rate, corrected in 1
week

cc2sPcPPLsLl# 1 IN 3.00E-03N cc: low level and low pressure
3.OE-03N

a: 0.1 X miscalibrationrate
switches miscalibrated

CC2SPCV-MOVK# 1 IN 3.00E-04N cc: both SCVC exit valves fail to
3.OE-04N

a: O.1.x single rate
close

cc2sPTN2LINJ# 1 IN 4.1OE:O4N cc: both SPT N2 supplY lines fail .
4.lE-04N

a: single rate x 0.1 * ,

CC2SRAT-LFL5i 5 lM “1.80E-03 cc: both SRAT LFL detectors fail low
5.OE-06H

a: 0.1 x single failure’rate + 0.5 x

CC2SRAT-SNP6# < 1
miscalibration

lN 3.00E-05N Common cause:”PR and PRBT samples a: .5 X single failure “
3.OE-05N inadequate

CC2STEAMHCV1+ 4 4H 2.00E-07 cc: both PR steam s~pply valves fail
5.OE-08H

a: 0.1 X single rate, corrected in 4
open . hours

CC2STEAMPMPGt 4
.’

8H 2.40E-05 CC: both steam condensatepumps fail
3.OE-06H

a: both fail at 0.1 times single rate

CC3-CTW:PMP1+ 4 4H 6.00E-06 cc: CTW pumps fail
1.5E-06H

a: 0.05 X single failure rate
(processshutdown in 4 hours)

cc3-sME-FsL4# 1 lN 1.1OE-O4NCC: all 3 SME offgas sample flow low use 0.05 x single failure rate .
1.lE-04N switches fail to open

cc3-sPc-FE-1# 3 7D 2.52E-05 cc: SPC purge flow elements fail to
1.5E-07H

a: 0.05 X single FE failure rate,
detect SPC purge loss corrected in 1 week

CC3C02B-REGl# 5 48H 3.60E-06 CC: All 4 bottles’pressureregulators
1.5E-07H fail to open

a: detected and repaired-in48 hours

cc3c02B-RMHi# 1 lN 2.50E-03N cc: fail to open block valve after Use TC Value
2.5E-03N maintenance (allbottles)

cc3MAINTFsLl# 1 .2N 3.00E-04N cc: all 3 SME low flow.switches
1.5E-03N

a: 0.05 X miscalibration,corrected
miscalibrated in-l-month

cc3sRAT-FsLD# 1 lN 1*1OE-O4NCC: all 3 SRAT offgas flow monitors..
1.lE-04N

single failure X .05
fail to close ‘ . .

CHLBACK-FTRE# 3 8H 4.00E-04 Backup chiller fails to z%n
5.OE-05H

a: 8 Hours to repair ‘

,

u
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE .11/11/94 11:42AM (CONT.) !. I

?vent c Input Calc. Description Source

3HL~CK-FTSE# 1 “ lN 5.00E-03N Backup chiller fails to start Use TC value
5.OE-03N

,,

2HLBACK-T&ME#‘ 3 8H 3.65,E-03 Backup chiller unavailabledue to T6M a: out of service for “8hours .
4.OE+OOY

2HLPRIM-BFLE+ 4 8H 4.00E-04 Primary chiller fail; ‘
,,

a: 8 Hours to repair,,
5.OE-05H “ .-

CMPAIR1-BFLV+ 4 24H 1.20E-03 Primary piant/instrumentair a: 24 hour repair time
5.OE-05H compressorfails

24H 1.20E;03 Secondaryplant / instrumentair2MPAIR2-FTRV+ 4 . S’oE 05H a: repaired @ 2,4hours
compressorfails . ,,

@AIR3-FTRv# 3 “ ’48H 2.40E-03 Third plant,/ instru~entair . . a: ~ssion time = 48 hours
.. ,

‘5.OE-05H compressorfails.to run ‘ -
clm?AIR3-FTsi# 1 lN 5.’ooE~o3NThird plant / instrumentair” , Use.TC value

5.OE-03N compressorfails to start
ctiAIR3-T&Mv# 3 27D 7.13E-Q2 Standy compressor out of service for a: 9 days per year (times3)

lY , T&M ,,

CMPCPC1-BFL2+ 4 8H 4.00E-04” Operating purge-air compressorfails a: 8 hour repair time ,
5.OE-05H ., .“

cti,cl?c2-FTR2# 3 96H 4.79E-03 Standby purge air co$reesor fails-to
5.OE-05H

a: ‘Wx repair time for primary
.,

lN 5.00E-03N Rndby purge air compressorfails to
compressor is 96 hours.

cMl?cPc2-FTs2# 1 Use value frcm TC fi-le
. 5.OE-03N start

/

cMPcPc2-T&M2# 1 lN 3.00E-02N Standby purge air compressorout of - Use TC value
3.OE-02N

CMPINAIRC3CV+ a
se~ice for testing or maintenance

24H 6.00E-05 CC: three plant/instrumentair a: 24 hour repair time ‘-’
2.5E-06H compressorsfail

cND-026-LKsG# 3 8H 8.00E-07 COIL LEAK EXISTS ~N iR0CES5STm, - a:,8 hours to repair
1.OE-07H CONDENSATECOOLER !

co2BoTTLcHKl# 3 7D 4.92E-02 Fail to correct wrong bottles before
“3.OE-04H

a: detected in one week
system used ,

CON--OE-PtiG# 1 IN 1.00E+OON CONTAMINATIONPROBABILITY GIVEN COIL
1*ON

a: contamination occurs
LEAK

CON--PR-PREG#‘ 1 lN 1.00E+OON CONTAMINATIONPROBABILITYGIJ3ENCOIL a: contamination occurs..
1.ON “ LEAK

CON-SME-PREG#. 1 “.lN 1.00E+OON CONTAMINATIONPROBABILITYGIVEN’COIL
‘l.ON

a: contamination occurs
LEAK

CONDWTT-PREG# 1 lN 1.00E+OON CONTAMINATIONPROBABILITYGIVEN COIL
1.ON

a:,contamination occurs ‘; .
LEAK .

CONSRAT-PRiG# 1 lN 1.00E+OON CONTAMINATIONPROBABILITYGIVEN COIL a: contamination occurs
.’ 1.ON LEAK -.

CP--TF--Cti#i# 1 lN 2.00E-OIN Same analyst conductissampling at , Use TC “ .
2.OE-OIN ‘ tanks 48 & 49

CP-BATCHCCIU# 1 IN 2.00E-OIN Same personnel conduct sampling-at
2.OE-OIN ,SRATfor batch #2

CP-DWPFICCIU# 1 IN 2.00E-OIN Same personnel conduct sampling frcm Use TC
-2.OE-OIN “ SRAT to SME for batch #l

cP-DWPF2cclu# 1 lN 2.00E-OIN Same personnel conduct sampling from Use TC
2.OE-OIN SRAT to SME for batch #2

.
,.
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Basic Event.Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AN (CONT.)

Event c Input Calc. Description Source

CP-DWl?FOCCIU# 1 lN 2.00E-OIN Same personnel conduct samplingfrom Use TC
2.OE-OIN SRAT to SME

CV-2362-FTOF# 1 lN 5.00E-05NPSW secondarypump dischargecheck a: 8 hour restoration time
5.OE-05N valve fails to open

cv-9145-FToo#. i lN 5*OOE-05N CTW pump #2 (50%)dischargecheck Use TC value
5.0E705N valve fails to open

cv-9147-FToo# 1 lN 5.00E-05N CTW pump #4 (25%)dischargecheck Use TC value. 5.OE-05N valve fails to open
CV-CPCBIFTOJ# 1 lN 5*OOE-04N CPC backup purge check valve 1 fails Use TC value

5.OE-04N to open
cv-cPcB2FToJ# 1 lN 5.00E-04N CPC backup purge check valve 2 fails Use TC value

5.OE-04N to open
cv-cPcB3FTcJ# 1 lN 5.00E-04N CPC primary to backup purge check Use TC value.

5.OE-04N valve fails to close
CV-DXXX-FTCJ# 1 lN 5.00E-04N LPPP N2 check valve DXXX fails to Use TC value

5.OE-04N close-
CV-DXXY-FTCJ# 1 lN 5.00E-04N LPPP N2 check valve DXXY fails to Use TC value

5.OE-04N close (
CV-MAIN-FCLG+ 4 8H 4.00E-06 Check valve’on steam condensatesupply a: Detected and repaired or process

5.OE-07H to generator fails c~osed. shut down in 8 hours
CV-OE---FTCJ# 1 lN 5.00E-04N Check valve to SPC C02 thzoughOE line Use TC value

5.OE-04N fails to close
CV-OECT-FTCJ# 1 IN 5.00E-04N Check valve to SPC C02 throughOECT Use TC value

5.OE-04N line fails to close
CV-PMP1-FCLG+ 4 8H 4.00E-06 Check valve on primary pump fails, ‘a: Detected and repaired or process

5.OE-07H closed shut’down in 8 hours
cv-PMP2-FToG# 1 lN 5.00E-05N Check valve on secondarypump fails to Use TC value

5.OE-05N open
CV-PR---FTOJ# 1 lN 5.00E-04N Check valve for PR vacuum breaker Use TC value

5.OE-04N purge supply’fail?to open “ .
CV-PRl--FTCJ#s 1 lN .5.00E-04NCheck valve to SpC C02 throughPR high Use TC value

5.OE-04N
cv-PR2--FTcJ# 1

flow line fails to close
lN 5*OOE-04N Check valve to SPC C02 throughPR low Use TC value.

5.OE-04N flow line fails’to close
CV-PRFT-FTCJ# 1 lN 5.00E-04N Check valve to SPC C02 throughPRFT Use,TC value

5.OE-04N line fails to clo~e
CV-PRFT-FTOJ# 1 lN 5.00E-04N PRFT vacuum breaker C02 line check Use TC value

5.OE-04N valve fails to open’
>

CYLOWST-OUTP# 1 IN 3,60E-01’NBackup OWST N2 cylinders run out a: supply capacity less than
3.6E-OIN before primary N2 restored

DCS-----
restoration time

BFL2# 5 8H 1.20E-05 DCS FAILS (EXCL.POWN AND POWD EVENTS) a: 8 hours repair time
3.OE-06H

DCS--EP-BFLE# 5 -14D 5.04E-04 DCS FAILS (EXCLUDINGPOWN AND POWD
3.OE-06H

a: 14 days repair time
EVENTS)

DG-1/2oocccN# 1 lN 1.00E-03N cc: BOTH DIESEL GENERATORSFAIL TO Use TC
l:OE-03N START

DG-1/2ooccDN# 3 8.5H 4.24E-03 cc: BOTH DIESEL GENERATORSFAIL TO DWPF SAR 9.3.18
5.OE-04H REMAIN RUNNING
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT..)
. .

Event c Input ~ Calc. Description - . “ Source .

DG-DEEPIFTRO# 3 4H 1.98E-02 Primary ,deepwell system diesel fails a: 54hour miEsion time
5.OE-03H to run

DC+DEEPIFTSO# 1 ‘ IN i.00E-02NPrimary deep well system diesel fails Use”TC value
.

1.OE-02N to start .,
DG-DEEP2FTRO# 3 4H 1.98E-02 Secondary deep well system dienel

5:OE-03H
a: 4 hour mission,time

fails to run
DG-DEEP2FTso# 1 lN 1.00E-02N Secondary deep well system diesel

1.OE-02N
Use TC value

fails to sta~
DG-DEEP2T&Mo# 1 lN 5.00E-02N Secondqry deep well system pump/diekelUse TC value

5.OE-02N out for T&M
DG-GIOO-FTRN# 3 ‘ 8.5H 4.16E-02 DIESEL GENERATOR G1OO FAILS TO REMAIN DWPF SAR 9.3.18

5.oE~03H
DGGIOO-FTSN# . 1 IN 1.00E-02N%%:~GENERATOti G1OO FAILS TO START,. 1.OE-02N

Use TC
,.

DGGIOO-UNAN# 1 IN 4.40E-02NDIESEL GENERATOR G1OO ‘UNAVAILABLEDUE E-T/M article “
4.4E-02N TO MAINTENANCE

DG7G200-FTRN# 3 8.5H 4.16E-02 DIESEL GENERATOR G200-”FAILSTO REMAIN- DWPF SAR 9.3.18 . :
5.OE-03H RUNNING .

DGG200-FTsN# 1 lN 1.00E-02N DIESEL GENERATOR G200 ‘FAILS TO START
1.OE-02N

Use TC

DMP--sB-FT0R# 1 sIN 3.00E-03N STANDBY FAN-EXHAUSTDAilPER FAILS TO Use TC
3.OE-03N OPEN

DMP--W--CCBR# 1 - lN 3:OOE-04N cc: FouR FAN EXtiUST DAMPERS FAIL To Use TC r“

3.OE-04N OPEN
DMP8154-FCLT# 3 an 2.40E-05 .LPP.WH secondary-fan suction damper OSR 3.2.1, SR 4.2.1.4, checked

3.OE-06H fails closed
DMP8155-FCLT+ 4 “

ahiftly
8H 2.40E-05 LPP WH primary fan suction damper OSR 3.2.1, SR 4.2.1.4, checked .

3.OE-06H fails closed ‘
DRYAIR2-TiMv# - “3 4OH 4.56E-03 Dryer #2 out of s’6rvi.ce’for(T&M

shiftly ‘

lY ‘ .
a: 20 hours per year (times2)

E~-GAS-PREQ# 1 IN 1.00E+OONEXPLOSIVE GAS PRESENT
.. .-,

. 1.ON ‘
Use TC ~

FAN-12--cccR# i lN 5.00E-04N cc: TWO FANS FAIL TO START (SAilEBUS) Use T.C . .

‘5.OE-04N
.

FAN;12--ccDR# 5 ~7D 2.52E-04 cc: “TWO liE-STARTEDFAN LINES FAIL TO “a: 7 days to repair “
3.OE-06H ,MMAIN.RUNfiING

FAN-123-C3CR# 5 7D 1.26E-04 cc: THREE FANS FAIL TO REMAIN RUNNING a: ‘7days to repair
.i.5E-06H

>

FAN~123-C3FR# ‘ 1 lN 2.50E-04N cc: THREE FANS FAIL TO START’
2;5E-04N

Use TC

FAN-i234c3cR# 5 8H 6.00E-06 cc: FOUR FANS FAIL TO REMAIN RUNNING a: 8 hours to repair
1.5E-06H

FAN-1234C3FR# 1 lN 2.50E-04N cc: FOUR FANS FAIL TO START
2.5E-04N ‘

Use TC

FAN-SB--FTRR# 5 7D 2.52E-03 STANDBY FAN FAILS TO REMAIN RUNNING a: 7 days to ‘repair- !
3.OE-05H

\

FAN-SB--tiNAR# 1 lN 2.40E-02N STANDBY FAN UNAVAILABLE DUE’TO . Use TC
2.4E-02N MAINTENANCE

)i,’.
‘1
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

FANOOOOIFTRR# ‘ 3 96H 2.88E-03 FAN #1 FAILS TO REMAIN RUNNING
3.OE-05H

a: 96 hr mission time (boundedby
seismic event)

FANoooo2FTRR# 5 7D 2.52E-03 FAN #2 FAILS TO REMAIN RUNNING a: 7 days to repair
3.OE-05H

FANoooo3FTRR# 5 3M 3f117E-02 FAN #3 FAILS TO REMAIN RUNNING a: 3 months to repair
3.OE-05H

FANOOO04FTSR# 1 IN 5.00E-03N STANDBY FAN FAILS TO START Use TC
5.OE-03N

FANCTW--ADJO# 1 IN 5.00E-OIN Forced convection required in cooling Use TC value
5.OE-OIN tower

FANCTW1-FTRO+ 4 7D 5.OIE-03 CTW tower fan 1 fails ‘

. .
a: detected and repaired in 1 week

3.OE-05H
FANCTW2-FTRO+ 4 7D 5.OIE-03 CTW tower fan 2 fails a: detected and repaired in 1.week

3.OE-05H
FANCTW3-FTRO+ 4 7D 5.OIE-03 CTW tower fan 3 fails a: detected and repaired in 1 week

3.OE-05H -“
FANLPPVIBFLT+ 4 8H 2.40E-04 LPP VVH primary fan fails to run OSR 3.2.1, SR 4.2.171, checked

3.OE-05H shift~y
FANLPPv2BFLT# 3 8H 2.40E-04 LPP VVH secondary fan fails to run a: Primary fan)repaired, or shutdown

3.OE-05H within 8 hours
FANLPPv2FTsT# 1 IN 5.00E-03N LPP WH secondary fan fails to start Use TC value , ~

5.OE-03N
FANPW1-BFLD+ 4 24H 7.19E-04 Primary PWH blower fails a: 24 hours to repair

3.OE-05H
FANPW2-BFLD# 3 lD 7.20E-04 PWH backup fan fails to run, . a: 24 hour mission time .

3.OE-05H
FANPw2-FTsD# 1 lN 5.00E-03N Standby PWH blower fails to start Use TC value

‘5.OE-03N
FANPw2-T&MD# 3 8H 3.65E-03 PWH standby fan unavailable, due to a: out 8 hours per quarter

. 4Y testing or maintenance
FCV0683-FCL7+ 4 8H 8.00E-06 MFT purge supply valve fails olosed a: 8 hours to repair ‘

1.OE-06H
FCV1027-FOP9+ 4 86H 8.60E-05 PR steam supply.valve FCV-1027 fails a: detected and correctedbefore next

1.OE-06H “ open .“ batch ‘
FCV1893-ADJE+ 4 lD 1.09E-02 Chilled water bypass-valve required to a: demand lasts for 1 day

I.Of) open (no system flow)
FcV1893-FTOE# 1 lN 1.00E-03N Flow control valve for chilled water a: checked annually

1.OE-03N . bypass fails to open
,

F~2044-FTC4# 1 lN 1.00E-03N SME formic acid flow control valve Use TC value .
1.OE-03N fails to close

FCV2056-ADJI+ 4 lH 2.25E-02 PR formic acid supply valve opened a: valve remains open 1 hou~
2.3E-02H ‘ (1/43hours)

FCV2056-FOPI+ 4 8H 8.00E-06 Formic”acid addition valve to PR fails a: 8 hours to repair
1.OE-06H open

FCV2369-ADJF# 1 lN 1.00E-03N PSW bypass valve required to be open Use TC value .
1.OE-03N (no process flow)

FcV2369-FTOF# 1 lN 1.00E-03NPSW bypass valve fails to open
1.OE-03N

a: checked annually

,
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Baaic Event Report fot I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

FCV3000-FCL5+ 4 8H 8.00E-06 Steam supply.flow control valve a: 8 hours to repair
1.OE-06H FCV3000 fails closed .

Fcv3000-FTcG# 5 86H 1.29E-04 S~T steam supply valve fails to close a: corrected be~ore nextbatch
3.OE-06H

FCV3034-FCL2+ 4

.,

8H 8.00E-06 S~T purge flow control valve fails a: 8 hours to repair ‘ ‘.

1.OE-06H clo,sed “
Fk3080-FTC4# -1 lN 1,.00E-03NSME steam supply valve fails to close Use TC vaiue

1’.OE-O3N“
FCV3216-ADJ6+ 4 lH 2.25E-02 PRBT dilution flow control,val-ve”

2.3E-02H
a: detected within 1“’hour

adjusted
FCV3216-FCL6+ 4 lH 1.00E-06” PAST dilution aupply”valvefails a: 1 hour to”detect (low flow alarm)

1.OE-06H ‘ closed
FCV81$0-ADJ1+ 4

and ihutdown
-7D I?.12E>02 Flow through FCV’8150 adjusted

4.OE+OOY
a: adjusted qua’kterly

Fti8i50.-FCLT+ 4 lH 1.00E-06 LPP VVH flow controlvalve 8150 fai18 a: responded to and ‘shutdownor
.. l*OE-06H “u closed
F~8150-FOPT+ 4

repaired within 1 hour
7D 1.68E-04 Low dilution because process cell flow a: detected and correctedin 1 week

1.OE-06H control valve fails open .- .

FCV8856-FCL4+ 4 : 8H 8.00E-06 SME purge flow controlvalve fails a: 8 houks to repair~
1.OE-06H - closed,

FCV9152-FOPO+ “4 8H 8*OOE-06 Bypaso valve fails open , Detected and correctedin 8 hours
1.OE-06H

Fcv9301-FTc9# 1 lN 1.00E-03N OE steamflow control valve fails to Use TC value
1.OE-03N close

FE-0682-FH17# 3 86H 2<58E-04 MFT pufge flow,element 0682 fails,high a:
.,

3.OE-06H
repaired before next batch

FE-0682-FH17.+ 4 -86H 2.58E-0~ ‘MFT purge flow element 0682 fails high a:”retiairedbefore next batch
3.0E-06H

FE~0684-FH17# ‘3 86H 2.58E-04 MFT purge flow element 0684 fails high a:
: 3.OE-06H

repaired before next batch

FE-0684-FH17+z 4 86H 2.58E-04 MFT purge flow element’0684,faila”high a:
3.OE-06H

repaired before next batch

FE-lo18-FHIE# 3 lM 2.16E-03 PRFT purge flow element 1018 fails to
‘ 3.OE-06H

a: checked monthly
detect low flow .-

,-

FE-1103-FHIE* 3
...

IM 2.16E-03 PR purge flow element 1103 fails to
3.OE-06H detect low flow

a: checked monthly .

FE-1893-FHIE# 5 IY 1.30E-02 Flow element for chilled water flow
.

a: checked annually
3.OE-06H fails high

,

FE-1893-FLOE+, 4 ‘ 8H 2.40E-05 Chilled water flow element 1893 fails
3.OE-06H

a: element repairedin 8 hours
low,(stopspumps)

FE-2369-FHIF# 3 8H 2.40E-05 PSW flow element fails high (closes
3.OE-06H

a: detected and repaired in 8 hours
CTW valve) , ,, . .

FE-2369-FLOF# 3 8H “2.40E-05 PSW flow element fails low
-,

3.OE-06H
a: detected and repaired in 8 hours

FE-3034-FHIe2# 3 lQ 6.52E-03 SRAT purge flow element or transmitter a:checked twice/year -
3.OE-06H .-. fails high

FE-3034-FH12+ 4 . 86H 2.58E-04 SRAT purge flow ele’mentfails high
3.OE-06H

a: detected and correctedbefore next
batch

.-
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

FE~3215-FH16# 3 86H 2.58E-04 PRBT dilution flow element3215 fails Repaired before next batch
3.OE-06H high

FE-3215-FH16+ 4 86H 2.58E-04 PRBT dilution flow element3215 fails reparired before next batch
3.OE-06H high

FE-3218-FH16# 3 86H 2.58E-04 PRBT dilution flow element3218 fails repaired before next batch
3.OE-06H high ‘

FE-3218-FH16+ 4 86H 2.58E-04 PRBT dilution flow element3218 fails repaired before next ‘batch
3.OE-06H high -

FE-5860-FLOK# “ 5 86H 1.29E-04 PVVH flow element FE-5860fails low
3;oE-06H

a: corrected before next SRAT batch

FE~5860-FLOK+ 4 8H 2.40E-05 PVVH flow element 5860 fails low a: detected and corrected in 8 hours
3.OE-06H

FE-6041-FLoK# 5 86H 1.29E-04 PVVH.flow element FE-6041fails low a: corrected by next SRAT batch
3.OE-06H

FE-6041-FLOK+ 4 8H 2.40E-05 PVVH flow monitor 6041 fails low - a: detected and corrected in 8 hours
3.OE-06H

,. /
FE-8856-FH14# 3 86H 2.56E-04 SME purge flow element faj.lshigh a: “repairedbefore next batch

3.OE-06H
FE-8856-FH14+ 4 86H 2.58E-04 SME purge flow element fails high a: repaired before next batch

3.OE-06H
FE-9315-FHIE# 3 lM 2.16E-03’ OE purge flow element 9315 fails to

3.OE-06H detect low flow
a: checked monthly

FE-9328-FHIE# 3 IM 2.16E-03 OECT purge flow element 9328 fails.to a: checked monthly
3.OE-06H detect low flow

FE-MFT--CALl# 3 IM 7.89E-02 MFT purge flow elements calibrated a: calibrated annually, corrected in
1.OE+OOY 1 month

FE-MFT--CAL1+ 4 lM 7.59E-02 MFT purge flow’elementscalibrated a: calibrated annually,.corrected in
1.OE+OOY 1 month

FE-PRBT-CALl# 3 lM 7.89E-02 PRBT purge flow elementscalibrated a: calibrated annually, corrected in I
1.OE+OOY 1 month

FED--1--BFLH+ 4 8.5H 8.50E-06 FAILURE OF 13.8-kV FEEDER #l \ DWPF SAR 9.3.18
1.OE-06H

FED--2--BFLH+ 4 8.5H 8.50E-06 FAILURE OF 13.8-kV FEEDER #2 DWPF SAR 9.3.18
1.OE-06H

FED-I-2-CCAS+ 4 8.5H -8.50E-07 cc: FAILURE OF BOTH 13.8-kVFEEDERS , DWPF SAR 9.3.18
1.OE-07H

FED-PR--PREK# 3 2H 4.50E-02 PR feeding in progress 2 hours per PR batch ,
2.3E-02H

FIT8150-FHIT+ 4 lH 3.00E-06 LPP VVH flow transmitterfails high a: responded to and shutdownor ‘
3.OE-06H

FLGN2SUPLKSP+ 4
repaired within 1 hour

8H 8.00E-06 Any of 100 joints/flangesleaks a: 8 Hr Repair ,
1.OE-06H

FLGOFICELKSP# 3 8H 8.00E-06 ORIFICE LEAKS AT THE FLANGES a: 8 hr detection
1.OE-06H I

FLT-062-PLGQ+ 4 4H 1.20E-05 FILTER 062 PLUGS . a: 8 hours to repair
3.OE-06H

FLT-BP--PLGQ+ 4 4H 1.20E-05 FILTER IN BYPASS LINE FAILS PLUGGED a: 8 hours to repair .“
3.OE-06H

o
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE ‘ 11/11/94 il:42 AM (CONT.)

Event c Input Calc. “. Description Source
,. ,.

FLT9580APLGV+ 4 48H 4.78E-03 Instrumentair .dryer’#1 prefilter
1.OE-O.4H

a: detected and corrected in,2 da”ys
plugs

FLT9580BPLGV+ 4 48H 4.78E-03 Instrument’air. dryer #1 after filter
. 1.OE-04H

a: detected and corrected in 2 kys
plugs

FLT9581APLGV# 3 48H 4.79E-03 Dryer #1 prefilter plugs -
,. 1.OE-04H ‘

a: 48 hour missiontime~’

FLT9581BPLGV# 3 ‘‘- 48H 4.79E-03 Dryer #2 afterfilter plugs ‘
1.OE-04H

a: 48 hour missiontime -

FLT9620-PiGV+ ‘ 4 48H 4.78E-03 Inlet filter onsecondary compressor-
1.OE-04H is plugged

a: detected and corrected h 48 hours

FLT9623-PLGV+ 4 48H 4.78E-03’ Primary compressor inlet filter.plug.s
1.OE-04H

a: de”tectedand corrected in 48 hours.,

7D 1.67E-02 Iniet filter on,secondary compressor
,“

FLT9660-PLGV# 3
1.OE-04H is plugged

a: 1 week missiontime

FLTHEME-PtiT+ 4 lH “3.00E-06 LPP vessel vent .systemmiit.eliminatora: responde~to and shutdown or
3.OE-06H plugs

FLTHEPAIPLGT+ 4 .
. . . repaired within 1 hour

lH 3.00E-06, LPP HEPA-1 plUgs .
3.OE-06H

a: responded to and “shutdownor -.,

FLTHEpA2pLGT+ 4
repairedwithin 1 hour

.’lH 3.00E-06 LPP HEPA-2 plugs
3.,OE-06H -.

.. a: responded to and shutdown or

FLTLPPHIPLGT+ 4
repaired.widhin1 hour .

lH 3.00E-06 LPP c@l inlet HEPA plugs ‘ ,
3.OE-06H

a: .re.spondedto and-shutdown or
repaired within 1 hour ,

FSH2777-FTCl# 5 IQ 1;09E-03 Backup C02purge flow high switch
,1.OE-06H

a: Checked 2/year
fails to close - -

FSH9236-FTCP# 5 lQ 1.09E103 Flow switch fa$la to close a: Checked 4/yr’
1.0E:06H

FSL1893-FCLE+ 4 ‘ $ 24H 7.20E-05 Chilled water low flow interlock
.’

3.OE-06H
a: detegted and corrected in 24 hours

switch inadvertently closes ,.

FSL2369-FCLF# 3 4H 1.20E-.O5 PSW lowflow switc~ fails closed
3.OE-06H

a: detected and corrected in’4 hours
,.,

FSL3406-FTCK# 5 IQ 1.09E-03 02 analyzer 3405s ample flow low. 1.OE-06H
a: “checkedquarterly

switch faila to close
FsL3409-FTcK# 5 lQ 1.09E-03 02 analyzer 3409 sample flow low

1.OE-06H
a: che-ekedquarterly

,, switch faila to close
,

FSL8799-FTCD# ,5 IQ 1.09E-03 SRAT low sample flow ‘ewitch8799 fails a: Ch&cked quarterly
‘l.OE-06H to close .

FSL8800-FTC4# 5 IQ 1.09E-03 SME sample”flow indication switch 8800 a: Checked quarterly ,-
1.OE-06H fails high ..

FsL8801-FTc5# 5 lQ 1.09E-03, SRAT GC#l low sample flow switch 8801 a: Checked quarterly
1.OE-06H . fails to close

FsL8802-FTCD# 5 lQ 1.09E-03 SRAT GC#2 low sample flow switch 8802” a: Checked quarterly
1.OE-06H fails to close

FsL8803-FTC4# 5 lQ 1.09E-03 SME samplelow flow indication switch a: Checked quarterly
. 1.OE-06H 8803 fails’high

FSL8804-FTC4# 5 IQ 1.09E-03 SME sample flow indication switch 8804 a:,checkedquarterly
l*OE-06H fails high

FT-2369-FHIF# 5 lY 1.30E-02 PSW flow transmitter fails high
3.OE-06H

a: checked.annually
.-

.,
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Basic.Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AN (CONT.)

Event c Input Calc. Description Source

l?T-8155-FLOT# 5 lY 1.30E-02 LPPP WS flow transmitter fails low
3.OE-06H

a: checked annualy

FT-9152-FLOO+ 4 8H ‘2.40E-05 Bypass flow transmitter fails low Detected and corrected in 8 hours
3.OE-06H

FY-8150-BFLT+ 4 lH 1.00E-07 LPP WH flow control valve signal
1.OE-07H

a: responded to and shutdown or
conditioner fails high

HCV1017-FCLB+ 4
repaired within 1 hour .

8H 4.00E-06 PRFT purge supply valve 1017 fails
5.OE-07H

a: 8 hours to repair or shutdown
closed

Hcvlo33-FTco# 1 lN 1.00E-03N PR PSW return valve fails to close Use TC”value ●

1.OE-03N
HCV1038-FOP9+ 4 86H 4.30E-05 PR steam supply valve HCV-1038 fails

,

5.OE-07H
a: detected and’repaired before next

open batch
HCV1102-FCL9+ 4 8H 4.00E-06 PR baseline purge supply valve 1102

5.OE-07H
a: 8 hours to repair or shutdown

fails closed
HCVl142-FTCO# 1 lN 1600E-03N PRFT PSW return valve fails to clo~e Use TC value

1.0E:03N
HCV1885-FCLE+ 4 8H 4000E-06 primary chiller supply valve fails

5.OE-07H
a: 8 hours to repair

closed
HCV1897-FTOE# 1 lN 1.00E-03N Backup chiller supply valve fails to ~ Use TC Value

1.OE-03N
Hcv3010JFTco# 1

open
lN 1.00E-03N SRAT PSW return valve fails to close Use TC value

1.OE-03N
Hcv3010-FToF# 1 lN 1.00E-03N SRAT cooling water supply valve

e
Use TC value

1.OE-03N HCV301O fails to open
HCV3089-FCL4# 3 8H 4.00E-06 SME cooling water valve manual A: 8 HOURS TO REPAIR

5.OE-07H controller fails to open
HCV3089-FTCO# 1 lN 1.00E-03N SME PSW return valve fails to close Use TC value ‘ “

,1.OE-03N
HCV3212-FTCO# 1 lN 1.00E-03N PRBT PSW return valve fails to close Use TC value

1.OE-03N
HCV3252-FTCO# 1 lN 1.00E-03N MFT PSW return valve fails to close Use TC value

1.OE-03N .
HCV5845-FTCO# 1 lN 1.00E-03N RCT PSW return valve fails to close

\
Use TC value

1.OE-03N
Hcv5907-FTco# 1 lN 1.00E-03N DWTT PSW”return valve fails to close Use TC value

1.OE-03N
HCV8772-FOPQ# 5 8H 2.00E-06 VALVE 8772 FAILS TO REMAIN CLOSED a: 8 hours to repair

5.OE-07H
b

HCV8772-FTCQ# 1 ‘ IN 1.00E-03’NVALVE 8772 FAILS TO CLOSE “ Use TC’
1.OE-03N

HCV9116-FCLO+ 4 4H 2.00E-06 Return valve 9116 fails closed
5.OE-07H

a: detected and repaired, bypassed,

HCV9116-FTCG# 1
or shut down in 4 hours

lN 1.00E-03N COOLING TOWER RETURN VALVE HCV-9116
1.OE-03N

Use T.C
FAILS TO CLOSE

HCV9122-FTOG# 1 lN 1.00E-03N COOLING TOWER ENERGENCY RETURN VALVE Use TC
1.OE-03N HcV-9122 FAILS TO OPEN

Hcv9150-FcLG# 3 ‘8H 4.00E-06 COOLING TOWER SUPPLY VALVE 9150 FAILS a: 8 hours to repair-
5.OE-07H CLOSED

.,
‘.

.
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Zvent c Input Calc. Description Source

W2V9150-FCLO+ a 4H 2.00E-06 CTW discharge valve fails closed a: Detectedand correctedor shutdown
5.OE-07H in 4 hours

NV9176-LKSP# 3 8H 8.00E-08 VALVE HCV 9176 LEAKS
1.OE-08H

“a:8 hr detection

WV9307-FTco# 1 -lN 1.00E-03NOE PSW return valve fails to close Use TC value .
.- 1.OE-03N

HcV9314-FCL8+ 4 lH 5.00E-07 OE purge supply v~lve.9314 fails
5.OE-07H

a: detectedand correctedor shutdown
closed w/i.1 hour due to low flow alarm

HCV9327-FCLA+ 4 lH 5.00E-07 OECT.purge supply valve 9327 fails a: detectedand correctedor shutdown
5.OE-07H closed w/i 1 hour due to low flow alarm

KCV9601-FCLV+ 4 lH 5.00E-07 Instrumentair dryer #1 isolation
5.OE-07H

a: detectedand correctedwithin 1
valve fails ‘closed hour (switchto backup)

KCV9602-FCLV# 3 24H 1.20E-05 Instrumentair dryer #2 isolation
5.0E:07H

a: detected and correctedwithin 24’
valve f?ils closed hours

HCV9621-FCLV+ 4 2H 1.00E-06 Cooling water supplyvalve to primary a: detectedand bypasaed”within2 ‘
5.OE-07H compressor fails closed hours

HCV9622’-FCLV+ 4 2H 1.00E-06 Cooling water supplyvalve to a: detectedand bypaasedin 2 hours
5.OE-07H secondarycompressorfails closed”

UCV9650-FCLV# 5 2H 5.00E-07 Third compressor coolingwater supply a: detected and bypassedin 2 hours
5.OE-07H “ valve fails closed

HCVAAAC-FTOG# ~ ;1 lN 1.QOE-03N SPC N2 HCV AAAC failsto opdn “
,.,

Use TC value
1.OE-03N

HCVAAAD-FTOG# 1 lN 1.00E-03N SPC N2’HCV AAAtifailsto open Use TC value
1.OE-03N

ticvINAIRc3cv+ -4 2H 5.00E-08 CC: All three compressorwater S;PPIY a: Detectedand bypassedin 2 hours
2.5E-08H valves fail closed.

HPWLP-H-BFLH+ 4 8*5H 2.91E-04 LOSS OF POWER FROM SRS GRID TO H-AREA DWPF SAR 9.3.18
3..OE-O1Y SWITCHGEAR

HTRLPPVVLKST+ 4 8H 2.40E-06 LPP WH steam tube leaks (moisture a: respondedto within 8 hours
:3.OE-07H high)

HX-PCWl-FOUF# 3 8H 2:40E-07 Process cooling waterheat exchanger
3.OE-08H #1 fouled

a: 8 hours to switch HX

HX-PSWl-LKSO# 5 5Y 2.19E-04 PSW heat exchanger-1leaks (PSW/CT~, a: Checkedfor plate leaks every 5
1.OE-08H leak) years

Hx-Psw2-LKso# 5 5Y 2.19E-04 PSW heat ’exchanger-2leaks (PSW/CTW a: Checkedfor pl’ateleaks every 5
‘ 1.OE-08H leak) years

IA--FH--T&MR#“ 1 lN 3.20E-03N FAN HOUSE INSTRUi!ENTAIR SYSTEM
..

Use TC
3.2E-03N

●

UNAVAILABLEDUE TO T&M
4

IGN-MLT-PRES# 1 lN 3.00E-02N IGNITION SOURCE IS PRESENT IN”MELTER Use TC
3.OE-02N ‘ OFF-GAS SYSTEM

IGN-PPT-PREQ# 1 IN 3000E-02N IGNITION SOURCE PRESENTIN LPPP , Use TC
3;OE-02N

.,
PRECIPITATE.TANK

IGNMFT--PIU3l# 1 lN 3.00E-02N Ignition source,presentin MFT vessel Use TC value
.3.OE-02N

IGNOE---PREl# 1 lN 3.00E-02N Ignition source presentin OE vessel, Use TC value
3.OE-02N

IGNOECT-PREl# 1 lN 3.00E-02N Ignition sour~e presentin OECT vessel Use TC value
3.OE-02N

\. .
.

.
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

3vent c Input Calc. Description . Source

~GNOWST-pREl# 1 IN 3.00E-02N Ignition source present in OWST inner Use TC value
3.OE-02N tank

IGNOWST-PRE3+ 4 .lH 2.30E-06 Ignition source present in OWST outer Ignition source lasts 0.1 hour
2.3E-5H tank

lGNPR---PREl# 1 lN 3.00E-02N Ignition source present in PR vessel Use TC value
3.OE-02N

lGNPRBT-PREl# 1 ,lN 3.00E-02N Ignition source present in PRBT vessel Use -TCvalue ‘
3.OE-02N

IGNPRFT-PREl# 1 lN 3.00E-02N Ignition source present in PRFT vessel Use TC value
3.OE-02N

IGNPVVH-PRJ31# 1 IN 3.00E-02N Ignition source present in PVVH Use TC value
3.OE-02N

IGNSME--PREl# 1 lN 3.00E-02N Ignition sour~e present in SME vessel Use TC value
3.OE-02N

IGNSPC--PREl# 1 lN 3.00E-02N Ignition source present in SPC Use TC value
3.OE-02N

IGNSPT--PREl#‘ 1 lN 3.00E-02N Ignition s~urce present in SPT vessel Use TC value ‘
3.oE-02N

IGNSRAT-PREl# 1 lN 3.00E-02N Ignition source present in SRAT ‘ Use TC value
3.OE-02N

INKsRLFLBYP5# 1 lN 4.60E-04NSRAT high LFL interlock bypassed Use TC value ~
v

4.6E-04N
JMP-HTR-CCAS+ 4 4H 4.00E-09 cc: TWO FUSES FOi LID HEATERSFAIL

1.OE-09H
a: detected in 1 shift

JMP-HTRABFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER A FAILS a: detected in 1 shift
1.OE-08H

JMP-HTRBBFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER B FAILS”
1.OE-08H

a: detected in 1 shift

JMP-HTRCBFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER C FAILS
1.OE-08H

a: detected in 1 shift

JMP-HTRDBFLS+ 4 4H 4.00E-08 FUSE FOR LID HEATER D FAILS
1.OE-08H

a: detected in 1 shift

JMP-SPC-LKS1+ 4 43H 8.59E~04 SPC jumper leak - benzene leaks onto
2.OE-05H

a: correctedbefore next batch
SPC floor

LCV2220AFCLW 4 8H 4.00E-06 Steam generator cond. level control Estimated 8 hour resotrationtime
500E-07H . valve A fails closed

Lcv2220BFcLGt 4 8H 4.00E-06 Steam generator cond. levelcontrol Estimated 8 hour resotrationtime
5.OE-07H valve B fails closed

LE-2220-CAIW 4 IQ 3.34E-oi Steam generator condensate level a: calibratedtwice/year
2.3E-04H transmitter is calibrated

LE-2220-FHI& 4 8H 4.00E-06 Steam generator condensate level Estimated 8hour resotration time
5.OE-07H transmitter fails high “

LE-2262-FLOG# 3 8H 4.00E-06 LEVEL SENSOR/SWITCH FAILS (FALSELOW a: 8 hours to repair .
5.OE-07H SIGNAL)

LE-5925-FLOG#“ 5 lY 2.19E-03 SPC sump level element,,failslow
5.OE-07H “

a: checked annually

LPWST-LPBFLH+ 4 8.5H ‘7.76E-07 FAILURE TO SUPPLY POWER TO GRID FROM DWPF SAR 9.3.18
8.OE-04Y ON-SITE AND OFF-SITE SOURCES.

.

0
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Event c Input Calc. Description Source

LsL4033xFTcl# 5 2D 2.40E-05 C02 tank low level switch failsto a: failure detected in 48 hours
1.OE-06H close

LSL7863-FTC3# 3 lQ 2.18E-03 Low N2 tank level switch failsto a: Checked 2/yr
1.OE-06H close

MOV1O41-FCLK+ 4 8H 2.40E-06 SPC/PVVH isolationvalve 1041 faila a: returned to open in 8 hours
3.OE-07H closed

Movlo41-FTcK# 1 IN 3.00E-03N SPC/PVVH isolationvalve”MOV-1041 Use TC value
3.OE-03N fails”to close .

MOVi100-FTCK# 1 IN 3.00E-03NPRFT to PR transfer valve failsto Use TC value
‘ 3.OE-03N close

MOV1131-ADJ6+ 4 lH 4.59E-04 PRCD cleaoed (drain valve opened) a: valve rqains open 1 hour,
1.OE+OOQ , quarterly

Movl131-FTcK# 1 lN 3.00E-03N PRC/D drain valve fail; to close Use TC value
3.OE-03N

MOV1131-LKS6+ 4 24H 2.40E-05 PRCD drain valve leaks (benzeneto PR) a: detected and repaired in 24 hours
1.OE-06H

MOV5862-FCLD+ 4 “’ lD 7.20E-06 PVVH primary fan suction valve fails . a: repaired in 24 hours
3.OE-07H closed

MOV5864-FTOD# 1 IN ,3.00E-03NPVVH standiy fan-suction valve fails Use TC value
3.OE-03N

MOV9278-FCLK+ 4 8H 2.40E-06 &C~~~ isolationvalve 9278 fails a: returned to open in 8 hours
3.OE-07H

. .
closed

MOV9278-FTCK# 1 “ IN 3.00E-03N SPC/PVVH isolationvalve MOV-9278 Use TC value :
3.OE-03N fails to’close

N2-cPcBPT&Ml# 3 24H 2.74E-03 CPC backup purge sys~em out of service a:
IY

system shutdown’in24 hours
for T&M .

N2-cYL--usDl# 5 7D 9.53E-03 LJ?PPlocal N2 bottles empty
4

a: used at primary failure rate;”
IY

N2-LPPP-T&Ml# 3
refilled in 1 week “

14D ‘-3.76E-02-LPPP local”N2 system out of service a: 2 weeks/year
IY for T&M ‘.

N2-owsT-T&Ml# 3 , 14D 3.76EA02 OWST local liquid N2 system out-of

,.
a: 14 days per year

IY service for T&M
,, .-

N2-TRucKBFLl# 1 lN 1.00E-02NN2,delivery fails to arrive at DWPF eetimat+d .“

1.OE-02N
OFV-018-FOPP+ 4 24H ,1.20E-07 Overflow (innerto ‘outertank) faili a: 24 hours to repair

5.OE-09h
oPR--5B-LoHH# 1 1.8E-04N 9.00E-07N~~WTOR FAILS TO,REMOVE LOCKOUTON - l/5YRS * 16H/2 (WliS) >

5.OE-03N FEEDER BREAKER 5B
OPR--Al-LOHH# 1 .l.8E-04N 9.00E-07NOPERATOR FAILS TO REMOVE LOCKOUTON l/5YRS * 16H/2 (wMS)

5.OE-03N BUS Al
OPR--PT-MCHR# 1 lN 3.00E-02N OPERATOR MISCALIBRATES PRE5S~ Use TC

3.OE-02N TRANSMITTERS (OUTOF RANGE)
OPR-2262MCHG# 1 2.5E-OIN 7.50E-03N OPERATOR MISCALIBRATES LEVEL l/yr’* 0.5y/2

,.

3.OE-02N SENSOR/SWITCH
oPR-A201LoHH# 1 1.8E-04N 9.00E-07NOPERATOR FAILS TO REMOVE LOCKOUTON l/5YRS * 16H/2 (wMS)

5.OE-03N TIE BREAKER A201 ,

oPR-A202LoHH# 1 1.8E-04N 9.00E-07NOPERATOR FAILS TO REMOVE LOCKOUTON l/5YRs * 16H/? (wMS)
5.OE-03N FEEDER BREAKER A202

!
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Went c Input Calc. Description Source

)PR-AE--MCHQ# 5 14D 2.88E-04 OPERATOR MISCALIBRATES02 ~ALYZERS
1.5E-02Y

a: 2 weeks to detect & repair
(OUT OF RANGE)

)PR-AIR-CSHQ# 1 lN 1.00E-OIN Fail to respond to plant/instrument Use TC value
1.OE-OIN air alarm

)PR-AIR-MCHl# 1 IN 3.00E-02N Instrumentair DP switch miscalibrated Use TC value
3.OE-02N

)PR-CTW-ACHl# 1 lN 5.00E-02N Operator faila to star+ CTW pump, Use TC value
5.OE-02N given alarm

2PR-FDC-IRHG# 1 lN 5.00E-OIN OPERATOR MISREADS SAMPLE RESULTS Use TC
5.OE-OIN

3PR-MFT-MCHl# 1 IN -3.00E-02NMFT purge flow ele~ents both-
3.OE-02N

a: complete dependence between FEs
miscalibrated .

2PR-MFT-SOHl#- 1 lN 5.00E-02N Fail to open MFT purge supply needle Use TC value
5.OE-02N valve

3PR-PR3-AcNl# 1 IN 5.00E-03N Failure to sample PR formate content Use TC Value
5.OE-03N

DPR-PR3-AcNu# 1 lN 5.00E-03N Failure to follow procedurefor PR Use TCvalue
“5.OE-03N“ formate sampling

DPR-PSW-CSNP# 1 lN 1.00E-02N Operator fails to respond to PSW low Use TC value
1.OE-02N pressure alarm

DPR-SME-SOHl# 1 lN 5.00E-02N Fail to open SME purge supply needle Use TC value
5.OE-02N valve

OPR-TF--ACHU# 1 lN 5.00E-02N Tank farrqope!ratorfaila to follow Use TC
5.OE-02N

OPR-TF--IRHU# 1
procedure for sample preparation

lN 5.00E-OIN Tank farm analyst incorrectly,reads Use TC
5.OE-OIN data s , .

OPR-TF--LAHU# 1 lN 1.00E-03NAnalyst at tank farm fails to properly Use TC
1OOE-O3N analyze sample

OPR-XFR-ACLl# 1 lN 5.00E-04N FAILURE TO PERFORM LEAK SURVEY use tc value ‘ .
5.OE-04N . .

OPR-XFR-VINl# 1 lN I.00E-OIN OPERATOR-FAILSTO OBSERVE LEAX
I.OE-OIN

use tc value

OPR0683-CSLP# 1 lN 3.00E-03NfFail to respond to low MFT purge alarm Use TC value
3.OE-03N

0PR0683-RAH1+ 4 12H “6.00E-04 “MFTpurge supply valve 0683”
5.OE-05H

a: corrected in 12 hours
erroneously closed

oPRlo18-McHl# 1 4E-3N 1.20E-04NPRFT purge flow element 1018 a: calibrated’annually, corrected by
3.OE-02N miscalibrated next batch

oPRllo3-McHl# 1 4E-3N 1.20E-04NPR purge flow element 1103 a: calibratedannually, corrected by
3.OE-02N m.iscalibrated next batch

0PRll17-MCHi# 1 4E-3N 1.20E-04NPRC/D ~emp element 1117 out of ‘
3.OE-02N

a: calibratedannually, corrected kiy
calibration next batch

oPRl131-AcLl# 1 lN 5.00E-04N Failure to wait until PR transfer Use TC Value
5.OE-04N complete before cleaningPRCD

0PRl131-VRH1# 1 lN 5.00E-02N Fail to verify PRC/D drain valve _ Use TC Value
5.OE-02N closed . .

0PR1893-MCH3# 1‘- .OIN 3.00E-04N Chiller flow element 1893 ‘a:calibratedannually, corrected in
3.OE-02N miscalibrated 1 week

.
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Basic Event Report for I:\CAiTA\DATA\MASTER.BE 11)11/94 11:42 AM (CONT.) ~ ‘
.

Zvent c Input Calc. Deac’ription Source
.

3PR1895-RANK+ 4 lH 5.00E-06 Primary chiller PCV 1895 inadvertentlya: detectedand corrected in 1 hour
5.OE-’O6H closed

3PR1898-MCH3# 1 lN 3.00E-02NBackup chiller PCV 1898 miacalibrated.Use TC value
3.OE-02N

3PRlSRATIRHU# ‘1 lN ‘5.00E-OINS~T engineer incorrectlyrecords data Use TC
5.OE-OIN into PCCS from,batch#1 ~

3PR2056-ACN6# 1 lN 5.00E-03NFail to close PR formic acid supply
,.

Use TC value
5.OE-03N valve following addition

DPR2220LMCH3# i lN 3.00E-02N Steam generator condensatelevel Use TC,value
3.OE-02N transmitter mi.scalibrated ‘ “.

DPR2262-OPEG# 1 .’ lN 1.00E+OONOPERATOR OPENS MAIN HOLDING TANK FEED Use Tc
1.ON VALVE

DPR2363-MCHl# 1 .04N 1.20E-03NPSW pressure..transmittermiscalibrateda: calibratedannual~y, error
‘3..OE-O2N ‘: corrected in’2 weeks

DPR2369-MCI-il# 1 lN 3.00E-02NPSW flowtransmi.ttermiscalibrated Use TC value .,
3.oE-02N

DiR2777-CSHQ# . 1 lN 1.00E-OINFail to respond to high backup purge Use TC value ‘
,, i.OE-OIN “flowalarm
0PR2779-CSL3# 1 “ lN 3.00E-03NOperator fails to respond to c02 Use TC value -

3.OE-03N bottle low weight alarm ‘
0PR2779-MCHl# ‘1 lN 3.00E-02NWeight element 2779 for C02 backup Use TC value ~ ..

; 3.OE-02N bottles miscalibrated ,-
0PR3004-McH3# 1 “’ lN ,3.00E-02N SRAT steam pressure control valve-3004 Use.TC value

3.OE-02N miscalibrated
oPR3034-McHl# 1 .02N 6,()()E-04NSRAT purge flow control valve

3.OE-02N miscalibrated
a: calibratedannually, correctedin.

.’ 1 week
oPR3034FMcHl# 1 0..0lN ~3..00E-O4NSRAT ptixgeflow element miscalibrated

\ 3.OE-02N
a: calibratedannually, correctedin
1 week ,-

OPR32i6-CSLi# 1 lN 3.00E-03NFails to respond to P~T low dilution UseTC Value- .
3.0E=03N flow alarm -,.. .

0PR3216-SRi6# 1 lN 1.00E-02NPRBT dilution flow controller “ Use TC value.
l;OE-02N -; erroneously set low ‘

oPR3405-McH3# 1 O.lN 3.O,OE-03N02 analyzer 3405 miscalibrated a: calibrated1/10 batches, corrected
3.OE-02N by next batch

oPR3407-McH2# “,1 1.2E-lN 3.60E-03NPVVH b’enzenedetector 3407 out of a: calibratedmonthly, test;d every
. . 3.OE-02N calibration batch

0PR3408-MCH2# 1 ‘ 1.2E-lN 3.60E-03NPVVH benzene detector 3408 out of a:.calibratedmonthly, tes$ed eve~
3.OE-02N calibration batch

0PR3409-MCH2# 1 OOIN 3.I)OE-03N02.analyzer 3409 miscalibrated a: calibrated1/10 batches,--c.orrected
3.OE-02N by next batch

oPR5504-RMHi# 1 lN .5.00E-02NPrimary purge”PSL 5504 left in wrong Use TC valtie
5.OE-02N position followingmaintenance

0PR5860-MCHl# 1 3E-3N 9.00E-05NPVVH flow element 5860 miscalibrated a: calibratedannually, correctedin
3.0E+02N 24 houra

0PR5925-MCHl# 1 lN 3.00E-02N SPC sump level element miscalibrated Use TC value
3.OE-02N .

0PR604i-MCHl# 1 3E-3N 9.00E-05NPvwl flow element 6041 miscalibrated a: calibratedannually, correctedin
3.OE-02N

.- 24 hours

\

1
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4

Went c Input Calc. Description Source

>PR6846-CSNP# 1 lN 1.00E-02N Operator faila to respond to LPPP VVS Use TC value
1.OE-02N HEPA high DP alarm

>P-R6846-MCHl# 1 IN 3.00E-02N~PA filter DP switches miscalibrated a: complete dependence
3.OE-02N

2PR7863-MCH3# ‘ 1 lN 3.00E-02NN2 tank low level switch out of Use TC value
3.OE-02N calibration

2PR8150-SEUll# 1 lN 3.00E-02NMisadjustment - FCV set low Use TC value “
3.OE-02N

3&R8152-CSNP# 1 lN 1.00E-02NOpera*or fails to respond to high Use TC value
1.OE-02N inlet HEPA alarm

3PR8152-MCHl# 1 ‘ IN 3.00E-02NHigh DP switch miscalibrated Use TC value’
.,

3.OE-02N
2PR8154-RANK# 3 24H 1.20E-04 Operator erroneously closesLPP Wii

5.OE-06H fan-2 inlet damper
a: corrected in 24 hours

DPR8155~ACN3# 1 lN 5.00E-03N Operator fails to respondto PVV flow Use TC value
5.OE-03N low alarm FAL78155 ‘

DPR8155-MCHl# 1 IN 3.00E-02NPVVH flow transmitter 8155 Use TC”value
3.OE-02N miscalibrated

DPR8155-RANK+ 4 24H 1.20E-04 Operator erroneously closesLPP WH
5.OE-06H fan-1 inlet damper

a: corrected in 24 hours

0PR8795-MCH2# 1 1●2E-lN 3.60E-03N SRAT.offgas detector #1 out of a: calibratedmonthly, tested every
3.OE-02N calibration batch

0PR8796-MCH2# 1 1.2E-lN 3.60E-03N SRAT offgas detector #2 out of “ a: calibratedmonthly, tested every
3.OE-02N calibration batch

oPR8797AMcHl# 1 1.2E-lN 3.60E-03N SME hydrogen detector 1 out of a: tested every batch, calibrated .
3.OE-02N calibration ‘ monthly

0PR8798AMCHl# 1 1*2E-lN 3.60E-03N SME hydrogen detector,2 out of a: tested every batch, calibrated
3.OE-02N calibration monthly

0PR8856-MCH2# 1 lE-02N 3.00E-04N Operator miscalibrates SNE purge flow a: calibratedannually, correctedby
3.OE-02N element .

0PR9161-MCH3# 1
next batch

lN 3.00E-02NValve HCV-916’lmiscalibrated Use TC value
3.OE-02N

0PR9233-MCHl# 1 lN 3.00E-02N 02analyze~ miscalibrated Use TC Value
‘3.OE-02N

0PR9236-CSHQ# 1 lN 1.00E-OINOperator fails to respondto high Use TC value
1.OE-OIN backup N2 flow alarm

0PR9312-MCHl# 1 3E-3N 9*OOE-05NOE vapor space PT-9312 out of a: calibratedannually, ,correctedin-
3.OE-02N calibration 24 hours

oPR9315-McHl# 1 4E-3N 1.20E-04NOE purge flow element 9315
3.OE-02N miscalibrated

a: calibratedannually, correctedby
., next batch

0PR9328-MCHi# 1 4E-3N “1.20E-04NOEC!Cpurge flow element 9326 a: calibratedannually, correctedby
3.OE-02N miscalibrated next batch

0PR9346-MCHl# 1-“ 4E-3N 1.20E-04NOEC/D temp element 9346 out of a: calibratedannually, correctedby
3.OE-02N calibration next batch

0PR9356-MCH14j ‘1. lN 3.00E-02N SCVC chilled water supply valve 9356 Use TC value
3.OE-02N miscalikmated

0PR9620-MCHl# 1 lN 3.00E-02N Secondary.compressorinlet fiiter DP Use TC value
3.OE-02N miscalilxated

.
,,

.
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Baaic Event’Repor~”for I:\CAFTA\DATA\MASTER.BE 11/.11/94 li:42 AM’ (CONT.)

Event c Input Ca).c. Description, “Source-

?PR9623-MCHl# 1 lN 3.00E-02N Pri~ary compressor inlet filter DP Use TC value
3.OE-02N mi8calibrated

DPi9660-MCHl# 1 lN 3.00E-02N Third compressor inlet.filter’DP Use TC value
“3.OE-02N miscalibrated

.-

DPtiTCHNCHl# 1 . lN 1.00E-OIN STA incorrectlyassesses PHA Use TC value
1.OE-OIN ,’ requirements‘

oPRBKN2-RMHl# 1 lN 5.00E-02N Improper connect4.onat backup purge Use TC Value . ,,
5.OE-02N

.,
manifold

DPRBKRo4RNHR#.. 1 IN 5.00E-02N OPERATOR FAILS TO REMOVE’LOCKOUT ON Use TC
5.OE-OZN BREAKER FOLLOWING MAINTENANCE

OPRBOT1-til# 1 lN 5.00E-02N Operatorfaile to open i801ation,valv0 Use T’CValue
5.OE-~2N #1 after maintenance ..

0PRBOT2-RMHl# 1 ‘ lN 5.00E-02N Operator fails to-open isolaiion val~veUse TC Value
5.OE-02N #2 after maintenance ,- /’-

oPRBoT3-RyHl# 1 lN 5.00E-02N Operator fails to open isolation.valve Use TC Value
5;OE-02N “ #3 after maintenance

0P~,0T4-RMHl# 1 ‘- lN 5.00E-02N operator fails to open :i.solationvalve Use TC Value ~ “
5.OE-02N #4 after maintenance

0PRC02--CALK# 1 - lN 3.00;-04N Operator hooks up 02 instead’of c02 Use TC Vdlue
3.OE-04N for SPC purge gas

oPRco2P-csHQ# .1 IN 1.00E-OIN Operator fails to”respond to C02 tank, “UseTC value
1.OE-OIN low level alarm

oPRco2PlAcHu# 1 ‘ ilN 5.00E-02N Operator fails to perform regular Use TC value ““-
, ‘5.OE-02N filling of C02 tank ~

0PRC02P2ACHU# 1 IN .5.00E-02NSecond operator fails to fill primary Use”TC value
.’,.

5.OE-02N C02 tank
OPRCOMP-CSHQ# 1 lN l.Qt)E-OINOperator fails to respond,to main -,Use TC value

,.-

1.OE-OIN compressorfailure alarms .
OPRCONDVRANK+‘ 4 7D 8:39E-04 Operator erroneously closes LPP a: correctedin 1 week

5.OE-06H “ ‘condenserdrain valve . -,
OPRFDCT-ACHG# ‘1 lN 5iOOE-02N O~mPETOR FAILS TO PULL SAMPLE FROM FDC UseTC . ‘.-

5.OE-02N
.>

OPRFDCT-LAHG# 1 lN 1.00E-03N ANALYST FAILS TO DETECT RADIATION ‘ Use TC ‘
1.OE-03N “ DURING FDC TANK SAMPLING

.“

OPRFILT-VIHl# 1 lN 5.00E-OIN Fail to replace filter Use TC value: “
5.OE-OIN 1 \

OPRFLOW-ACHU# 1 lN 5.00E-02N Operator fails to-add PSW loads or Use’TC value
~ 5.OE-02N

>
shutdown PSW pumps

OPRGIOO-’Rl4NN# 1 -4.3E-02N 2.lsEno4N FAIL TO’RESTORE DIESEL G1OO TO STANDBY l/YR * 31D/2 (FROMOSR 3.5.1) ‘
,5.OE-03N FOLLOWING MAINTENANCE

oPRG200-RMNN# 1 4.3E-02N 2.15E-04N FAIL TO RESTOREDIESEL G200 To STANDBY l/YR * 31D/2 (FROM OSR 3.5:1) ~
5.OE-03N FOLLOWING MAINTENANCE

OPRilEP-VRANK+ 4 7D 8.39E-04 LPP inlet HEPA filter valve a: correctedin.1,week
‘5.OE-06H erroneouslyclosed

oP&PIARliNK+ 4 7D 8.39E-04 Operator erroneously closes fiP VVH a: correctedin 1 week
.. 5.OE-06H HEPA-1 inlet damper

OPRHEPIBRANK+ ‘ 4 7D 8.39E-04 Operator erroneously closes lPP VW
5.OE-06H .HEPA-1exit damper

a: correctedin 1 week

.’

\ ), ,,\ . .-’ x.-- . ‘—
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

lvent c Input Calc. Description Source .

)PRHEP2ARANK+ 4 7D 8.39E-04 Operator erroneouslycloses LPP WH
5.OE-06H

a: corrected in 1 week
HEPA-2 inlet damper

)PRHEP2BRANK+ 4 7D 8.39E-04 Operator erroneouslycloses LPP WH’
5.OE-06H

a: corrected in 1 week
HEPA-2 exit damper

)PRHLDTKCSHG# 1 lN 1.00E-OIN OPERATOR FAILS TO TRANSFERHOLDING Use TC”
1.OE-OIN TANK CONTAMINATIONTO RCT

2PRMAINTMCHl# 1 lN 3.00E-02N cc: all 3 SRAT low.flow switches a: same as single miscalibration
3.OE-02N miscalibrated

lN 3.00E-03N Operator faila to respond toN2 tank
.

2PRN2AL-CSL3# 1 Use TC value
3.OE-03N low level alarm

2PROSRATIRHU# 1 lN 5.00E-OIN SRAT engineer-incorrectlyrecords data Use TC
5.OE-OIN into PCCS

3PRoti2-csLP# “ 1 lN 3.00E-03N Operators fail to restore nitrogen
3.OE-03N

a: > 4 hours-to MOC
blanket before 02 reaches MOC

9PROWPT-MCHl# 1 2E-2N 6.00E-04N Pressure transmittersmiscalibrated
3.OE-02N

a: calibrated annually, corrected in
1 week

0iRPR3--LAHl# 1 lN 1.00E-03N Incorrect sample / analysisof PR
,

Use TC value
1.OE-03N formate content

oPRPR5--AcLl# 1 lN 5.00E-04N Operator faila to sample for C6H6 Use Tc Value
5:OE-04N before transfer to PRBT

0PRPR5--LAN1# 1 lN 3.00E-04N Error in C6H6 sample/analyais- low Use TC value
3.OE-04N

OPRPRBT-ACNl# 1 lN 5.00E-03N Operator fails to sample for benzene .
5.OE-03N in PRBT before transferringto SRAT

OPRPRBT-ACNU# . 1 ‘ lN 5.00E-03N Fail to correct high benzene Use TC value
5.OE-03N concentrationbefore transferto SRAT

OPRPRBT-LAHl# “1 lN 1.00-E-03NError in PRBT l?enzenesample/analysis
l:”OE-03N - low

OPRPRBT-MCHl# 1 ~ lN 3.00E-02N PRBT purge flow elementsboth a: complete dependence between FEs
3.OE-02N miscalibrated

OPRPRBT-SOHl# 1 lN ‘5.00E-02NFail to open PRBT purge supply needle Uae TC value
5.OE-02N valve

oPRPRBT3AcNl# 1 lN 5.00E-03N Failure to sample.PRBT for formate Use TC value “
5.oE-l13N content

oPRPRBT3AcNu# 1 lN 5.00E-03N Failure to follow procedurefor ’PRBT Use TC value
5.OE-03N formate sampling

0PRPRBT3LAHl# 1 lN 1.00E-03N Error in formate content of PRBT Use TC value
1.OE-03N

,
sample / analysis

OPRPRCD-S-~l# 1 lN 1.00E-OiN Supervisorfails to prevent PRCD Use TC value’
1.OE-OIN cleaning into”PR (containingPHA)

opRpw2-RMHi# 1 .03N 1.50E-03N Fail to reotore fan to operable status a: maintained 2/year, corrected i.n10
5.OE-02N followingmaintenance days

0PRSDO04RMHR+ 1 lN 5.00E-02N OPERATOR FAILS TO OPEN SUCTION DAMPER Use TC
5.OE-02N FOLLOWING MAINTENANCE

OPRSLG1-ACNU# 1 lN 5.00E-03N Failure to follow procedurefor tank Use TC va~ue
5.OE-03N “sampling

OPRSLG1-LAHl# 1 1N 1.00E-03N Error in sludge sample for noble Use TC value .
1.OE-03N metals

0
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Basic Event Repo~t for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42AM (CONT.)

Event c Input Calc. Description Source

OPRSNEV-RMHl# 1 ~ lN 5.00E-02NSME offgaa sample supplyvalve left
5.0E~02N

a: Not detected until next sample
diverted after maint. required

oPRsPcN2RTHl# 1 .12N ,-3.60E-03NSPC N2 needle valve 1 left closed,
3.OE-02N

a: closedannually,’checked quarterly
following isolation-

oPRsPcN3RTHl# 1 .12N 3.60E-03NSPC N2 needle valve 2 left closed
3.OE-02N

a:‘closedannually, checked quarterly
followingisolation

OPRSPCPPCSHQ# 1 IN 1.00E-OINOperator,f+i18 to Z9rOUtflow path a: Use TVvalue ‘ . .
1.OE-OIN after SPC purge PSV fails open

OPRSPT1-RANK# 3 : 24H 1.20E-04 SPT nitrogen supply path”lneedle a: openedwithin 24 ,hours
5.OE-06H ‘. valve closed erroneously

OiRSPT1-RMHl# 1 .02N 1.00E-03NSPT line 1 left out-of service .
5.OE-02N

a: T&M annually, corrected’in 1 week
following maintenance

oPRsPT2-RANK#’ 3 24H 1.20E-04 SPT nitrogen supply path 2 ne-edle.
5.OE-06H

a: openedwithin 24 hours v
valve clos6d erroneously ‘

oPRsPT2-RMHl# 1 $- .02N 1.00E-03NSPT line 2 left out of service
5.OE-02N

a: T&M annually, corrected in 1 week
following maintenance .

OPRSiTV-RANK~ , 4

,.

7D .8.39E-04 Operator closes SPT exit vent valve
5.OE-06H (before condenser)

“a:corrected ‘in1 week I .“

OPRSRAT-ACNl# 1 lN 5.00E-03NFail to open SRAT-purge supply needle Use TC value
5.OE-03N valve ,.

OPRSRAT-Ctil# 1 lN 3.00E-03NOperator-adds more nitric acid than ‘,Use-TC
3,.OE-03N. calculated

.

OPRSRAT-NCNl# 1 lN ,3.00E-02NError in nitric acid ”calculationby Use TC value
3.OE-02N

,.
technical

OPRSRATIACNU# ‘1 lN 5.doE-03NSRAT operator fails to follow - . Use TC
-.

5.OE-03N , procedure for batch #1 sample
preparation . .

lN ,3.00E-OINSTE at SRAT fails to verifybatch #lOPRSRATICVHti# 1.v s OE-OIN Use TC
resuits

OPRSRATIIRHU# 1 ‘“ lN 5.00E-OINSRAT engineer incorrectlyreads ‘tits UseTC’ ‘
‘5.OE-OIN from batch#l :

OPRSRATILAHU# 1 IN 1.00E-03NAnalyat at”SRAT fails”toproperly Use TC
1.OE-03N analyze batch #1 sample

oPRsRAT6AcNl# ‘ 1 lN 5.00E-03NFailure”to sample SRAT product fOr. Use TC value
5.0EY03N “ formate/formic acid

oPRsRAT6AcNu# 1 lN 5.00E-03NFailure to follow procedurefor SRAT -UseTC value’
5.OE-03N formate sampling

0PRSRAT6LAH14 1 lN 1.00E-03NError in SRAT sample SRAT-6 “
>

Use TC value [

1.OE-03N .-

oPRsRAT7AcNx# 1 lN 5.00E-03NFailure to follow procedurefor SRAT Use TC value
5.OE-03N : nitric acid sampling

oPRsRAT7AcNu#- 1 lN 5.00E-03NFailure to sample SRAT product for , Use TC value
5.OE-03N ~ nitric.acid (PH)

oPRsRAT7LaHl# 1 lN l*OOE-03NError in SRAT product sample Use TC value ‘
1.OE-03N “

OhRSRATOACNU# i . lN 5.00E-03NSRAT operator fails to follow Use TC
5.OE-03N procedure for sample preparation

OPRSRATOCVHU# 1 lN 3.00E-OIN STE at SRAT fails to verify results. Use TC
3.OE-OIN

.

I
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‘ Basic Event Report for I:\CAFTA\DATA\MASTER-BE 11/11/94 11:42 AM (CONT.)

00

Went c Input Calc. Description Source

)PRSRATOIRllU# 1 IN 5.OOE-OINSRAT engineer incorrectlyreads Use TC
5.OE-OIN re suits

)PRSRATOLAHU# 1 lN 1.00E-03NAnalyst at SRAT fails to properly Use TC
1.OE-03N analyze sample

)PRSRATVRMH5# 1 1.4E-3N 7.00E-05NFail to open valve f0110Win9 a: maintained annually, corrected
5.OE-02N - tnaintenance before next batch

3PRSUMP-ACHG# 1 lN 5.00E-02NOPERATOR FAILS TO DIVERT CONTAMINATIONUse TC
5.OE-02N FROM FLOOR DRAIN CATCH TANK TO RCT

3PRSUMP-CSHQ# 1 lN 1.00E-OINFail to pump out sumpbefore SPC ‘ Use TC value
1.OE-OIN flammable

3PRSV74ARANK+ 4 24H 1.20E-04 Operator closes PR C02 supplyneedle
5.OE-06H

a: Corrected in 24 hours
valve erroneously ‘

,,

5PRsV74BRANK+ 4 43H 2.15E-04 Operator erroneously closesOE C02 a: opened by next batch
5.OE-06H supply needle valve

DPRsv74ciANK+ 4 43H 2.15E-04 Operator erroneously closesOECT C02 a: opened by next batch
5.OE-06H supply needle valve

0PRSV74DRANK+ 4 43H 2.15E-04 Operator erroneously closesPRFT C02 a: opened by next batch
‘5.OE-06H supply needle valve

OPRVESL-OVH1+ 4 , 8H 4.00E-04 Spill or overflow from OE or’PR a: 2 tanks, 4 hour recovery ‘
5.OE-05H

OPRVVFIDRANK+ 4 24H 1.20E-04 Operator erroneously closesLPP WH
.,

a:corrected in24 hours
5.OE-06H fan-1 discharge damper

oPRwF2DRANK# 3 7D 8.40E-04 Operator erroneously closesLPP WH a: corrected in 1 week
5.OE-06H ~ fan-2 discharge damper

Pc-lo41-FLoK# 5 43H 2.15E-05 SCVC exit pressure controllerfails
,,

1.OE-06H
a: repaired before next PR batch

low
Pcs,sRAT-BFL5# 1 IN 1.00E-03N Fail to compensate for out of spec Use TC Value

i.OE-03N SRAT product data to PCCS
PCV-7172FCLQ+ 4 4H 1.20E-05 PRESSURE CONTROL VALVE 7172 FAILS

.3.OE-06H
a: 8 hours to repair

CLOSED
PCV-BP--FCLQ+ 4 4H 1.20E-05 PRESSURE CONTROL VALVE IN BYPASS LINE a: 8 hours to repair

3.OE-06H FAILS CLOSED
PCV0963-FCL2+-. 4 8H 2.40E-05 85 psi PCV fails closed a: repaired or process shutdown in 8

3.OE-06H hours
Pti0963-FTCJ# 1 1N 3.00E-03N PCV 0963 on CPC pri~rY Pur9e fail,sto use Tc value .

3.OE-03N close
PCV0964-FCL2+- 4 8H 2.40E-05 80 pai PCV fails closed. a: Repaired or process shutdown in 8

3.OE-06H hours
PcV0967-FTOJ# 1 1N 3.00E-03N CPC backup purge P’W 09~7 fails to Use TC value

3.OE-03N
PCV1016-FCLB+ 4 8H 2.40E-05 ;= purge supply valv~1016 fails a: repaired in 8 hours

3.OE-06H closed
Pcvlo19-FToB# 1 1N 3.00E-03N PRFT purge vacuum breakerPCV-1019 Use TC value

3.OE-03N fails to open
PCV1101-FCL9+ 4 8H 2.40E-05 PR C02 purge supply valve 1101 fails ‘a: 8 Hours to repair

3.OE-06H closed.
‘PCVi104-FT09# 1 1N 3.00E-03N PR purge vacuum breaker PCV-1104fails Use TC value

3.OE-03N to open

.i

o



Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc.‘ Description Source

PCV1895-FCLE+ 4 8H 2.40E-05 Primary chiller CTW preasur.econtrol
3.OE-06H

a: 8 hours to,repair
valve fails closed

PCV1898-CALl# 5 ‘ 7D 9.53E-03 Backup chiller PCV 1898 calibrated
1.OE+OOY

a: calibratedannually, error
corrected in 1 week

PCV1898-FTOE# ‘ 1 IN 3.00E-03N Backup chiller CSW pressure con~rol Use TC value.. 3.OE-03N valve fails to open
Pcv2221-FcLGt 4 8H ‘2.40E-05 260 pound steam supply valve to steam

3.OE-06H
a: detected and repaired or process

generator fails closed .- , shutdown in 8 hours
PCV!2775-FTol# 1 IN 3.00E-03N Backup C02 supply pressure control A:Demands’will be suppliedb~;loas of

, 3.6E-03N .$ valve 2775 fails to open primary C02
PCV2778XFTOl# 1 lN 3.00E-03N Backup C02 supply pressure control A:Demands will be ‘supplied’byloss of

3.OE-03N ‘ valve 2778X fails to open primary C02
,.

Pcv3004-cALl# 3 7D 1.90E-02 SRAT steam pressure control valve a: calibratedannually, error.. 1.OE+OOY calibrated
PCV3004-FCLG+ 4

corrected in 1 week
8H .2.40E-05 SRAT steam pressure control valve a: 8 hours to repair -

3.OE-06H fails closed ,,

PCV7418XFTOQ# 1 lN 3*OOE-03N LPPP-N2 bottle supply PCV 7418X fails Use TC value
3.OE-03N to open

PCV7420-FTOQ# 1 .. lN 3.00E-03N.~PP local bottle N2 supply PCV fails Use TC value.
3.OE-03N to open

Pti7420XFTOQ# 1 lN 3.00E-03N LPPP N2 bottle supply PCV 7420X fails Use TC value
3.OE-03N to”open

PCV7601XFCL1+ 4 lH 3.00E-06 Primary C02 PCV 7601X failsclosed
3.OE-06H

a: 1 hohr to detect and rerout ‘(high
.. . backup flow alarm)

PCV7603XFOPl# 5 lM 1.08E-03 PCV 7603X failed o~n ,.

3.OE-06H
a: paths-reroutedmonthly

PCV7603XT&Ml# 3 24H 1.1OE-O3’PCV 7603X out of service for T&M
4.OE-OIY “-

a: taken out of service for 24 hours

PCV7604XFOP1+
at<a time

4 24H 7.20E-05 PCV 7604 fails open” (like a PSV) ~ a: 24 hours to repair
3.OE-06H

PCV7834-FCLI+ , 4 24H 7.20E-05 Bulk N2 supply pressure control valve. a: 24 ‘hoursto repair/replace- ~
3.OE-06H 7834 fails closed,

PCV9160-FCLP+ 4 24H 7.20E-05 N2 PCV 9160 Fails Closed
3.OE-06H~

a: 24 Hr Repair

PCV9161-CALi+,., 4 7D 1.88E-02 PCV 9161 calibrated.
1.OE+OOY -

a: calibratedannually, corrected in
1 week

PCV9161-FTOP# 5 lN 1.50E-03N Pressure control,valve PCV-9161 fails Use TC value
3.OE-03N c$osed

,
.,’

PcV9161AFCLP+ 4 24H 7.20E-Oi OWST nitrogen supply PCV 9161A faiis
.,

3.OE-06H
a: 24 Hr’Repair

clo8ed
PcV9161CFCLi+” 4 8H 2.40E-05 Nitrogen PCV 9161C fails closed a: 8 Hr Repair

3.OE-06H
PCV9166XFTOP# ‘ 1 lN 3.00E-03N Pressure control valve 9166x fails to Use TC value

3,0E-03N open
PCV9178-FCI@ 4 24H 7.20E-05 Nitrogen PCV 9178 fails closed a: 24-hours’todetect and repair ‘

3;OE-06H
Pcv9179-FToP# 1’ lN 3.00E-03N Backup N2 PCV 9179 fails to open Use TC value

3.OE-03N ,,

H“.
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Baaic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94’11:42 AM (CONT.)

Event c Input Calc. Description Source .

PDS9660-FTOV# 5 5Y 6.29E-02 DP switch on third compressorinlet
3.OE-06H

a: calibrated every 5 years
filter fai19”to open

PDT9161-BFLP# 5 10 3.26E-03 Falae high differentialpresoure . ‘ a: checked quarterly
3.OE-06H reading

PE-55/6-cCAii# 5 . 14D 1.68E-05 CC: FAILURE OF BOTH PRESSURE
1.OE-07H

a: 14 day repair time (OSR)
TRANSMITTERS (PT-5756,PT-5755)

PE-5755-FLoR# 5 14D 1*68E-04 EXHAUST PATH PRESSURE TRANSMITTER5755 a: 14 daya to repair (oSk)’” ,
1.OE-06H FAILS (FALSELOW SIGNAL)

PE-5756-FLOR# 5 14D 1.68E-04 EXHAUST PATH PRESSURE TRANSMITTER5756 a: 14 da; repair time (OSR)
1-.OE-O6H FAILS .(FALSELOW SIGNAL)

P*-2630FTCR# 1 lN 3.00E-03N PLUG VALVE 2630 FAILS TO CLOSE (STUCK)Use‘TC
3.OE-03N .

PIC9161-FLOP# 5 IQ 1.08E-02 Pressure indicatorcontroller.PIC-9161a: checked quarterly
1.OE-05H fails high

PIP-N2--VCR3+ 4 48H 1.22E-06 ‘Vehiclecrash dqmagea main OWST N2
2.55E-08H

a: 48 hours to detect and repair
piping

l?IP-XFR-LKSP# 3 8H 7.20E-08 TRANSFER LINE LEAKAGE
9.OE-09H

a: 8 hr detection
. .

PIP-XFR-RUPP# 3 8H 1.74E-07 CWERPRESSURERUPTURES TRANSFERLINE’
2.18E-08H ~

a: 8 hr detection

PIP-XFR-VCRP# 3 ‘“ lH 1.27E-09 VEHICLE <CRASHDAMAGES TRANSFER-LINE
1.27E-09H

a: 1 hr detection

tiIPCTW--BFLO+ 4 4H 2.40E-05 Failure.of CTW piping
6.OE-06H

a: Detected and shutdown in 4 hours

PIPDWTT-LKSO# 5 5Y 3.28E-03 Leak in DWTT coolingcoil’
1.5E-07H

a: Checked for coil leaks every 5’
years

PIPINAIRRUPV+ 4 8H 1.74E-07 Major line break in instrumentair
2.18E:08H

a: repa~red or bypassed in 8 hours
piping ‘

PIPMFT--LKSO# 5 5Y 3.28E-03 Leak in MFT cooling tube a: Checked for tube leaks every 5 .
-1.5E-07H years

PIPN2SUPLKSP+ 4 - 750H 6.75E-06 N2 Supply Line Leaks
9.OE-09H -

a:.8 Hr Repair * 750 ft of piping -
TC rate’3E-9/hr-ft

PIPOE---LKSO# 5 5Y 3.28E-03 Leak.in Organio Evaporatorcoolin”g a: Checked for tube leaks every 5
,1.5E-07H ,. tube~ years

PIPPR---LKSO# 5 5Y 3.28E-03 Leak in PR cooling tube
1.5E-07H

a: Checked for tube,leaks‘every5
years

PIPPRBT-LKSO# 5 5Y 3.28E-03 Leak in’PRBT cooling tube . .
1.5E-07H

a: Checked for tube leaks every 5 ~
years

PIPPRFT-LKSO# 5 5Y 3.28E-03 Leak & PRFT coolingtube
1.5E-07H

a: Checked for tube leaks every 5
years

PIPRCT--LKSO# 5 5Y 3.28E-03 Leak in RCT cooling tube
1.5E-07H

a: Checked-for tube leaks every 5
years

PIPSME--LKSO# 5 5Y 3.28E-03 Leak in SME cooling tube
1.5E-07H

a: Checked for tube leaks every 5.
years

PIPSRAT-LKSO# 5 5Y 3.28E-03 Leak in SRAT cooling tube
1.5E-07H ‘

a: Checked for tube leaks every 5
years I

PIPSRAT-PLG5+ 4 lH 1.00E-07 SRAT vent line plugs
1.OE-07H

a: causes 1 hour purge loss

. . -.
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (cONT*)

2vent c Input Calc. Description Source

P~-011-FTRG# 5 168H 2.52E-03 FAILURE OF COOLING TOWER PUN)?-011 TO a: 1 week to repair
3.OE-05H “’ RUN

PMP-o12-FTRG# 5 8H 1.20E-04 FAILURE OF COOLING TOWER’PUMP-012 TO a: 8 hours to repair
3.OE-05H RUN

PMP-012-FTSG$ 3 IN 3.00E-03NFAILURE OF COOLING TOWER PUMP -012 TO Use TC
3.OE-03N START

PMP-o12-T&MG# 3 lN 6.32E-OINCOOLING TOWER PUMP -012 OUT OF SERVICE Use TC
1.ON

PMP-o13-FTRG# 5 168H 2.52E-03 COOLING TOWER PUMP -013 FAILS TO RUN
3.OE-05H

a: 1 week to repair

PMP-o14-FTRG# 5 8H 1.20E-04 COOLING ’TOWERPUMP -014 FAILS TO RUN
3.OE-05H

a: 8 hours to repair

PMP-CTW-C3CG# 5 8H 6.00E-06 coMMoN CAUSE FAILURE OF 3 CTW puws a: 8 hours to repair
‘1.5E-06H (2-50% AND 1 OF 2-25%)

PMPCHILIFTRE+ 4 8H 2.40E-04 Primary chiller pump fails to run a: 8 hours to repair
3.OE-05H

PMPcHIL2FTRE# 3 8H 2.40E-04 Backup chiller pump fails to run a: 8 hour mission time
3.OE-05H .

PMPcHIL2FTsE# 1 IN 3*OOE-03NBackup chiller pump fails-tostart Use TC Value,
3.OE-03N

PMPcHIL20FFE# 1 IN 5.00E-02NBackup chilled water pump not in estimated by system engineer
5.OE-02N ‘“auto”mode

PMPCOOLABFLF# 3 8H 2.40E-04 Primary cooling water pump fails
3.OE-05H ‘

a: 8 hour repair time

PMPCOOLBFTRF# 3 8H 2.40E-04 Secondary pxocess cooling water pump a: 8 hour repair time
3.OE-05H fails to run

PMPCOOLBFTSF# 1 lN 3.00E-03NSecondary process cooling,water pump Use TC
3.OE-03N fails to start

PMPCTW1-FTROt 4 7D 5.OIE-03 Online 50% pump fails to run a: failet pump repaired in 1 week
3.OE-05H

P14PcTw2-FTRo# 4 4H 1.20E-04 Basic failure of-CTW pump #2 (50%)“’
3*OE-05H

a: Detected and shut down in 4 hours
if standby pump fails

PMPcTw2-FTso# 1 lN 3.00E-03N Standby 50% pump fails to start Use TC value
3.OE-03N ,’

PMPcTw2-T&Mo# 1 lN 1.00E-02NStandby 50% pu~ out of service for
1.OE-02N testing or maintenance

PMPCTW3-FTRO+ 4 7D 5.OIE-03 Failure of normally running25% pump a: Failed pump repaired insl week
3.OE-05H

PMPcTw4-FTRo# 3 4H 1.20E-04 Standby 25% puqp faila to run
3.OE-05H

a: detected and pro’cessshut down in
4 hours if standby fails

PMPcTw4-FTso# 1 lN 3.00E-03NCTW pump #4 (25%)fails to start a: Not repaired or noticed and shut
3.OE-03N down until next batch

PMPcTw4-T&Mo# 1 IN 1.00E-02NStandby.25% pump out of service for
1.OE-02N testing and maintenance

PMPDEEPIFTRO# 3 4H 1.20E-04 Primary deep well system pump fai18 to a: 4 hour mission time
3.OE-05H run

PMPDEEP2FTRo# 3 4H 1.20E-04 Secondary deep well systempump fails a: 4 hour mission time
3.OE-05H to run

,- .’
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE lljll/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

PMPFACIDON-1+ 4 lH 1.39E-03.Formic acid feed puxnp on
1.OM

a: pump runs 1 hour

PMPSCVOIBFLK# . 3 “ 43H 1.29E-03 02 analyzer 3405 sample pump fails a: repairedbefore next PR batch
3.OE-05H

PMPscvo2BFLK# 3 lH 3.00E-05 02 analy?:r 3409 sample pump fails
3.OE-05H

a: high 02 actions taken

PMPsME--BFL4# 3 8H 2.40E-O.4 SME offgas sample puti fails
3.OE-05H

a: 8 hour repair time
-).

P’MPsMTsBFL5#. 3 ‘8H 2.40E-04 SIUiTsample pump fails
3.OE-05H

a: 8 hour repair time

PMPSTEMIBFLG+ 4 8H 2.40E-04 Primary steam condensate pump fails - a: 8 hour repa,irtime
3.OE-05H

PMJ?sTEM2FTRG# 5 14D 5.02E-03 -Secondarysteam condensate pump fails pumps switchedhi-weekly
3.OE-05H “ to run

PMPsTEM2FTsG# ‘ 1 lN 3.00E-03N Secondary steam condqaate pump fails Use TC value
3.OE-03N to start

PMPsTEM2T&MI’# 3 8H 4.80E-04 Secondary steam condensate pump out of a: replacedin 8 hours
6.OE-05H - service

POP-SBFNOFFR# 1 lN 5.00E-02NPROCESS OPERATINGPROCEDURE FOR POP off 5% of time
5;OE-02N

a:
STANDBY.FANNOT OPERATING

POPCHILLOFFE# 1 lN 5.00E-02N Chiller Process Operating Procedure. Use TC,value
‘5.OE-02N ‘ (DCS)not loaded

POPINAIROFFV# 1 lN 5.00E-d2N Instrumentair system EMO not online
5.OE-02N

estimatedby cog engineer ~
or bypassed

POPLPPV-OFFT# 1 IN 5.00E-02NProceaa operating’’procedurefor LPPP
5.OE-02N ‘ WH fans not operating

a: POP off 5% of time,.

POPPSW--OFFF# 1 lN 5.00E-02N Process operatingprocedure (DCS)not Use TC value
5.OE-02N loaded for PSW

PR-OWST-HI-P+- .“4 ‘12H “3.33E+01 OWST pressure risks (daily)
1.OE+OOD

a: pressurestays high 12 hours x,-

PR-PHA--IDL6#- ‘3 6H 1.29E-01 PR product awaiting eransfer after
2.3E-02H

a: tx 6“hoursafter sampling
being sampled

PSE-021-FOP3+ 4 8H 4.00E-06 Rupture disk 021 on N2 tank spuriouslya: 8 hours to repair
5.OE-07H ruptures

PSH4033XFCL1+ 4 lH 1.00E-06 C02 tank high pressure switch fails
1.OE-06H

a: detectedand correctedin 1 hour
closed

PSL4033XCALl# 5 IM 8.17E-03 Low level detection instruments
2.OE-OIY

a: calibratedevery 5 years, error
calibrated correctedin 1 month

PsL4033xFTcl# 3 ‘ lQ 2.18E-03 C02 tank low pressure switch fails”.to a: Checked2/yr
1.OE-06H close

PsL5504-FTc2# 5 IQ 1.09E-03 Primary purge pressure low”switch 5504 a: checkedquarterly
1.OE-06H fails to close

P8V-241-FOP3+ 4 8H 4.00E-06 PSV 241 (or239) on N2 tank fails open a: 8 hours to repair
5.OE-07H

PSV-292-RPTQ+ 4 24H 1.20E-05 PRESSURE SAFETYVALVE 292 RUPTURES
5.OE-07H

a:-24 hours to repair

PSV-700-FOPl# 3 26.4H 1.32E-05 PSV 700 ON AIR ACCUMULATOR FAILS OPEN Primary 1A system out for 26.4 hours
5.OE-07H -

t
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AN (CONT.)

Event c Input Calc. Description Source

PSV-707-FOPP+ 4 24H 2.40E-05 PSV 707 fails open,
1.OE-06H ~

a: 24 hours to repair

!?SV-708-FOPP+ 4 -168H 1.68E-04 OWST offgas conservationvalve PSV
1.OE-06H 708-fails open

a: corrected in 1 week

PSV-BP--RPTQ+ 4 24H 1.20E-05 PRESSURE SAFETY VALVE IN BYPASS LINE a: 24 hours to repair
5.OE-07H RUPTURES

PSV043--FOPV+ 4 8H 4.O.OE-06 PSV on primary compressor.discharge a: 8 hours to repair
5.OE-07H fails open

PSV047--FOPV+ 4 8H 4.00E-06 PSV on secondary compressordischazge a: 8 hours to repair
5.OE-07H line fails open

PSV051--FOPV# 3 8H 4.00E-06 PSV on third compressordischarge a: 8 hours to repair
5.OE-07H fails open

PsV063--FOPV+ 4 8H 4.00E-06 Instrumentair receiverPSV fails--opena: 8 hours to ‘repair
5.OE-07H .-

PSV1216-FOP3+ 4 8H 4.00E-06 PSV 1216 on N2 tank piping fails open a: 8 hours to repair
5.OE-07H

PsV1217-FOP3+ 4 8H 4.00E-06 PSV 1217 on N2 ‘tankpiping fails open a: 8 hours to repair I

5.OE-07H
PSV1239-FOPl# 3 24H 1.20ET05 Backup C02.pressurerelief valve fails a: repair time -,24 hours

5.OE-07H open
PSV1263-FOP1+ 4 24H 1.20E-05 Bulk C02 system~PSV1263 fails o-pen’

5.OE-07H
a: 24 hours ttirepair

PSV1264-FOP1+ 4 24H 1.20E-05 Bulk C02 system PSV 1264 fails open a: 24 hours to repair
5.OE-07H

PSV1272-FOP3# 3 24H 1.20E-05 LPPP N2 bottle PSV 1272 fails open
5.OE-07H

a: repaired in 24 hours

PSV1298-FOPP# 5 . .24H 1.20E-05 Pressure Safety Vaive 1298 fails open a: 24 hours t,orepair
1.OE-06H

PSV1305-FOP9+ 4 24H 1:20E-05 PR overflow PSV fails open,
5.OE-07H

a: 24 hours to repair .

PSV1312-FOP8+ ‘4 24H 1.20E-05 OE overflow PSV fails.open a: 24 hours to repair
5*OE-07H

PSV1333-FOP1+ 4 8H 4.00E-06 Bulk C02,system PSV 1333 fails open a: 8 hours to repair
5.OE-07H

Psv1334~l?oPl+ 4 24H 1.20E-05 Bulk C02 system PSV 13”34fails open
5.OE-07H

a: 24 hours’to repair

PSV1335-FOP1+ 4 24H 1.20E-05 Bulk C02 PSV 1335 fails open a: 24 ho”ursto repair ,
5.OE-07H t

PSV1336-FOP1+ 4 24H 1.20E-05” Bulk C02 system PSV 1336 fails open
5.OE-07H

a: 240urs to repair

PSV1365-FOPP’+ 4 8H 8.00E-06 Pressure Safety Valve Fails Open
1.OE-06H

a: 8 Hr Repair

PSV1412-FOP2+ 4 8H 4.00E-06 Safety valve on air receiver’’fails
5.OE-07H

a: 8.hour,repair time
open

Psv1414-FoPJ# 5 24H 6.00E-06 PSV 1414 on CPC backup purge system
5.OE-07H ‘failsopen

a: 24 hours to repair

Psv1415-FoPJ# 5 24H 6.00E-06 PSV 1415.on CPC backup purge system
5.OE-07H

a: 24 hburs t,orepair
fails open

(

.

,.,

.



00
00

.

. .

. .

Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11~11/94 11:42 AM (CONT.)

Event ‘ c Input Calc. Description Source

PSV1416-FOPJ# 5 24H 6.00E-06 PSV 1416 on CPC backup purge system
5.OE-07H

a: 24 hours to repair
“ fails open ‘

P-SV1419-FOPJ# 5 ~4H 6*OOE-06 PSV 1419 on CPC backup purge.system
5.OE-07H {

a: 24 hours to repair
fails open

PSV1455-FOPI+ 4 ,. 24H 1.20E-05 PSV 1455 on ~ulk N2 supply line fails. a: 24 hours to repair
5.OE-07H .

I?SV1456-FOPI+ 4 8H 4.00E-06 ~~~14.56 on pxi~ry bulk N2 vaporizer
5.OE-07H line fails open

a: 8 hours to repair

PSV1458-FOP3+ 4 24H “1:20E-05 PSV 1458 on N2 supply to CPC fails a% 24 hours to repair-
5..0E=07H ‘“ open

PSV180--FOP9+ -4 24H 1,.20E-05 PSV on PR purge supply line fails ~pen a: 24 hours to repair
5.OE-07H

PSV181--FOP8-I- 4 ,24H 1.20E-05. PSV on.OE purge supply line fails open a: 24 hours to repair
5.OE-07H ‘

PSV182--FOPA+ 4 24H 1.20E-05 PSV on OECT purge,supplyline fails
5.OE-07H

a: 24 hours to repair

PSV24!2--FOP3+. 4 24H 1.20E-05 ~~~242 on N2 tank piping fails’.open a: 24 hours.to”repair .,
5.OE-07H

PSV242--FOPI+ 4 ‘ 24H 1.20E-05’ PSV 242 on bulk N2 supply line fails a:.24‘hours to -repair, .
5.OE-07H )

PsV244--FOP,I+ 4 .8H 4.00E-06 ~~7244 on Bulk N2 purge line fails
5.OE-07H

a: 8 hours to repair ‘ -
open

PsV246--FOPI+ 4 8H 4.00E-06 PSV’-246fails open a:”8,hours to repair .
5.OE-07H -

PsV716--FOPB+‘ ‘4 24H 1.20E-05 .PSV on PRFT purge supply line fails
5.OE-07H -

a: 24 hours to x;pair ..

PSVAAAA-FOP3# 3 ~8H 4.00E-06 ~~;AAAA on N2.supply line fails open
,.

a: 8“hours to repair ‘
5.OE-07H

PstiXXU-FOP3# 3 24H 1.20E-05 PSV bxxu failed open a:24 hours to repair “
.,

. 5.oE-07H-’
PSVBXXV-FOP3# 3 . 24H 1.20E-05 PSV bxxv failed open”.,. af 24 hours to’repair

5.OE-07H
,.

PSVBXXX-FOP3# 3 24H 1.20E-05 PSV bxxx failed open
5.OE-07H

a: 24 hours.t,orepair ; “ ..

PSVCXXU-FOP3# 3 ‘ 8H 4.00E-06 PSV xxxu failed open . ,

5.OE-07H .
a: 8 hour sto repair

PSVCXXV-FOP3# 3 - 8H ,4.00E-06 PSVxxxvfailed open
.,

5.OE-07H
a: 8 hours to repair ~ ,

PSVCX~-FOP3# 3 8H 4.00E-06 PSV xxxx failed open
5.OE-07H

a: 8 hours to repair

PSVOWSTIFTOi# 1 lN 1.00E-03N OWST conservation.venkvalve fails to Use TC value ‘ o .,

.’

1.OE-03N .
PsvowsT2FToP# 1 -lN 1.00E-03N ~~S; ’pressurerelief valve fails to Use TC value

1.OE-03N
PsvsPT1-FoP3# , 3 24H 1.20E-05 “~~~nitrogen path 1 PSV fails open

5.oE-07H
a: 24 hours to “repair

PSVSPT2-FOP3# 3 . 24H 1.20E-05 SPT nitrogen path 2 PSV fails open
5.OE-07H

a: 24 hours to repair

.-
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Basic Event Report for I:\~AFTA\DATA\MASTER.BE 11/11/94,11:42 AM (CONT.)

m.
o

\

..

Event c Input Calc. Description Source .
..

REGBoT3-FTol# 5 48H 7.20E-05’ Bottle 3 pressureregulator fails to
3.OE-06H .

a: detectedand repaired-in48 hours
open ‘

REGBoT4”FTol# ( 5 48H ,7.20E-05 Bottle 4 pressureregulator fails’to’ a: detectedand repairedin 48-hours
3.OE-06H ‘ open

RY--l2--c2DR# . 5 ‘ 8H 1.20E-07 “cc: TWO FAN RE~YS FAIL OPEN ‘ ‘ a: 8 hours to repair
3.OE-08H

Ry--l2--cCER# 1 lN 1.00E-04N cc: TWO FAN RELAYS FAIL TO CLOSE :
.,

Use TC .’
l:OE-04N (SANEBUS)

RY--l23-C3DR#- 5 8H 6.00E-08 cc: THREE FAN RELAYS FAIL OPEN , a: 8 hours to repair
1.5E-08H

RY--l23-C3GR# 1 lN 5.00E-05N cc: THREE FAN RELAYS FAIL TO,CLOSE Use TC ‘ .
,5.OE-05N “

RY--l234C3GR# 1 lN 5.00E-05N cc: FOUR FAN RELAYS FAIL TO CLOSE . Use‘TC
5.OE-05N

Ry--FD--FT0S#” 1 - lN 1.00E-05N FEEDPUMP RELAY FAILS TO OPEN (STOP
. .

US+ TC;’”
1.OE-05N PUMP)

RY--SB--FOPR# 5 OH” 1.20E-06 STANDBY FANRELAY FAILS OPEN a: 8 hours’to repair 7
3.OE-07H ,.

RY--SB--FTCR# 1 lN 1.00E-05N STANDBY FAN’RELAYFAiLS TO CLOSE Us; TC
(,..

1.OE-05N ,,

RY-OOOOIFOPR# 5 8H 1.20E-06 FAN #1 RELAY FAILS OPEN
,,

3.OE-07H ‘
a:-’8hours to repair

RY-00002F0pR#” 5 8H ““1.20E-06 FAN #2 RE’iAY’FAILS-OPEN a: 8 hours to repair
3.OE-07H .’

RY-oooo3FoPR# , 5 8H 1.20E-06 FAN #3 FiELAYFAILS OPEN ‘ $
3.OE-07H

a: 8 hours to repair

RY-1234-C3DR# 5 ‘ 8H 6.00E-08 cc: FOUR FAN RELAYS FAIL OPEN” a:.8 hours to repair
1.5E-08H ~

RY-4041-FT05# 1 IN 1.00E-05N Fail to open PRBT transfer pump switch Use TC value .
1.OE-05N (failto stoppump)

RY-9667AFT0V# . 1 lN 1:OOE;05N Compressor trouble alarm fails a: relay fails to open
1.OE-05N

RY-BASINFOPR+ 4 8H 2.40E-06 CTW basin low level interlock - a: 8 hour re”pairtime
3*OE-07H spuriouslytrips pumps

RY-PFsFTFTo4# 1 lN 1.ooE-05N Relay for PFSFT pump fails-to open Use TC value
1.OE-05N

RY-PRPMPFTo5# ~ 1 lN 1.00E-05N Fail to stop PRFT to PR transfer pump Use TC value
1.0E:05N

.

RY-sRTL-FTo5# 1 lN 1.00E-05N Fail to open SilATsteam flow iow Use TC value
1.OE-05N . interlock relay ‘

SC-8760-FLOT# “3 8H 8.00E-06 Speed controllerfor LPP VVH secondarya: Primary failure repaired or .
1.OE-06H fanfails low

SC-8762-FLOT+ 4
respondedto “within-8 hours .

8H 8.00E-06 Speed controllerfor LPP VVH primary a:-8 hours to repair “
1.OE-06H fan fails low

sLGNoBL-PRE5# ‘ 1 “ IN 1.00E-02N Excessive noble mebals present in a: present during entirecycle
1.OE-02N sludge

SLRSALT-BLUU# 1 lN 1.00E+OON Excess salt build up on melter top _ a: any salt build up results in
1.OE+OON layer excess amount. .

‘--- -.

.
L. .-—-

. I

0,

,.

/

,,

.

‘1

‘1
I



. X-ESR-S-00001, REV. O

. .

—’

.

N
[’– -3

. .
l-l

‘.- S-l

..-

. .

.

. 91
-.



Basic Event Report for I:\CAFTA\DATA\Ml+STER.BE ‘11/11/94 11:42 N- (CONT.)

.

Event ‘ , .

TE--HTRACCAS+

?E--HTRBCCAS+

TE--HTRCCCAS+‘.

TE--HTRDCCAS+ ‘

TE-111~-FLOD+

‘J!E-lHTRAFHIS+

TE-lHTRBFHIS+

TE-lHTRCFH”IS,+

TE-lHTRDFHIS+

TE-lINT-FHIS+

TE-2346-FLOF#

TE-2HTRAFHIS+

TE-2HTRBFHIS+

TE-2HTRCFHIS+ ,

TE-2HTRDFHIS+

TE-21NT-FHIS+

TE-3HTRAFHIS+ “.

T-E-3HTRBFHIS+

TE-3HTRCFHIS+

TE-3HTRDFHIS+

TE-31NT-FHIS+

TE-4HTRAFHIS+

TE-4HTRBFHIS+

TE-4HTRCFHIS+

..

4

9

9

9

4

4

4

4

4

4

5

4

4

4

4

4

4

4

4

4

4

4

4

4

Input Calc.

43H 4.30E-06
1.OE-07H

43H 4.30E-06
l’.oE-o7H

~ 43H 4.30E-06
1.OE-07H

43H 4.30E-06
1.OE-07H

43H ‘4.30E-05
,“1.OE-06H

43H 4.30E-05”
1.OE-06H

43H 4.30E-05
.l.OE-06H

43H 4030E-05,
r.oE-06H -

43H 4.30E-05
1.OE-06H

43H 4.30E-05
1.OE-06H

614 2.16E-03
1.OE-06H

43H 4.30E-05
1.OE-06H

43H 4.30E-05
1.OE-06H““

43H 4.30E-05
‘1.OE-06H ‘,

43H 4.30E-05
1.OE-O.6H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

43H
1.OE-06H

4.30E-05

4.30E-05

4.30E-05

4.30E-05

4.30E-05

4.30E-05

4.30E-05

4.30E-05

4.30E-05

Description

CC: 2 THERMO-COUPLESIN LID HEATER A
FAIL - FALSE HIGH TEMP .
CC: 2ZTHERM0-COUPLESIN LID HEATER B
FAIL - FALSE HIGH TEMP
CC: 2.THERMO-COUPLESIN LID HEATER C
FAIL - FAIi3EHIGH TEMP
SC: 2 THERMO-COUPLESIN,LID HEATER D
FAIL - FALSE HIGH !I!EMP
PRC/D temp element fail? low

f
rHERMOCOuPLE1 IN ‘LID14EATERA
INDICATESFALSE HIGH TEMPERATURE
l’HERMOCOUPLE1 IN LID HEATER-B
INDICATESFALSE HIGH TEMPERATURE
THERMOCOUPLE1 IN LID HEATER,C
INDICATES FALSE HIGH TEMPERATURE@ -
THERMOCOUPLE1 IN LID HEATER D
INDICATES FALSE HIGH TEMPERATURE
‘I!HERMOCOUPLE1 IN MELTER VAPOR SPACE
INDICATES FALSE’HIGH TEMPERATURE
PSW HX outlet temp element fails low
(closesCT$ivalve)
THERMOCOUPLE2 IN LID HEATER A ‘
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE2,1N LID HEATER B
INDICATES FALSE HI,GHTEMPERATURE
THERMOCOUPLE2 IN LID HEATER C
INDICATES FALSE HIGH.TEMPERATURE
THERMOCOUPLE2 IN LID HEATER D
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE2 IN MELTER V*OR SPACE
INDI~TES FALSE HIGH TEMPERATURE
THERMOCOUPLE3 IN LID HEATER A -
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE3 IN LID HEATE~B
INDICATES FALSE HIGH TEMPERATURE ‘
THERMOCOUPLE3 IN LID HEATER C
INDICATES FALSE HIGH TEMPERATURE ~
THERMOCOUPLE3 IN LID HEATER D
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE3 IN MELTER VAPOR SPACE
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE4 IN LID HEATER A
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE4 IN LID HEATER B
INDICATES FALSE HIGH TEMPERATURE
THERMOCOUPLE4 IN LID-HEATER C
INDICATES FALSE.HIGHTEMPERATURE

Source

a: detected in 1 cycle ,

a: detectedi.n 1 cycle.

a: detected in 1 cycle

a: detected in 1 cycle

a: ‘detectedbefore next batch

a: detected in 1 cycle

a: detected in 1 cycle

a“:$detected in 1 cycle

a: detected in 1 cycle.,
..

a: detected in 1 cycle -

a: Checked twice ,ayear

a: detected in 1 cycle
/

a: detected in 1 cycle

a:

a:-

a:

a:

a:

a:

a:

a:

a:

a:

a:

detected in 1 cycle
,,

detected in l.cycle

detected in 1 cycle

detect’edin 1 cycle

detected h 1 cycle

detected in 1 cycle ,

detected in 1 cycle

detected in 1 cycle

detected in.1 cycle

detected in 1 cycle

detected in 1 cycle
. .

. .

,.

,-

‘\
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AN (CONT.)

Ivent c Input Calc. Description Source

rE-4HTRDFHIs+ 4 43H 4.30E-05 THERMOCOUPLE 4 IN LID HEATERD
1.OE-06H

a: detected in 1 cycle
INDICATES FALSE HIGH TEMPERATURE

rE-9346-FLOD+ 4 43H 4.30E-05 OEC/D temperatureelement controlling
1.OE-06H

a: repaired before next batch
cooling fails low

rE-9356AFLOD+ 4 24H 2.40E-05 SCVC vapor exit temperatureelement
1.OE-06H 9356A fails low

a: detected and corrected in 24 hours

I!E-ZNT--CCAS+ 4 43H 4.30E-06 cc: TWO MELTER VAPOR SPACE ‘
1.OE-07H

a: detected in one cycle
. THERMOCOUPLES INDICATE FALSE HIGH TEMP

lTJKBLKN2LKS3+ 4 48H 4.80E-07 Liquid N2 tank leaks
1.OE-08H “

a: detected and alternate source

r,NKC6H6-LKSP+ 4
supplied in 48 hours

24H 2.40E-06 OWST inner tank leaks benzene into
1.OE-07H

a: 24 hours to rectify
outer tank

TNKC02P-USD1+ 4 24H, 3.23E-02 Primary tank volume used up
lM

a: 1 month SUPPIY -

TNKCPCN2LKS3# 3 48H 4.80E-07 CPC backup purge N2 tank leaks
1.OE-08H

a: repaired and refilled in 48 hours

TNKLPPN2LKs3# 3 48H 4.80EA07 LPPP local liquid N2 tank leaks
1.OE-08H

a: repaired and refilled in 48 hours

TNIiN2SUPUSD3+ 4 24H 2.48E-01 N2 supply.tankvolume used Use TC value
. 3.3E-OID

TNKOWN2-LKS3# 3 7D 1.68E-06 OWST local liquid N2 tank leaks
1.OE-08H

a: repaired and refilled in 1 week

TNKSTEAMLKS3+ 4 8H 8.00E-08 Steam condensatetank leaks
1.OE-08H

a: Process shut down in 8 hours

TOPBLKN2BFLT+ 4 2OH 1.1OE-O4 Failure of the bulk N2’path(except N2 From fault tree Blkn2.CAF
5.5E-06H tank supply failure)

TOPCPCBPBFLW# 1 lN 3.1OE-O3NBackup CPC purge fails (exceptN2 tank From fault tree CPCBP.CAF ‘
3.lE-03N supply failure) /

TOPCPCPPBFL2+ 4 51H 9.68E-04 CPC primary purge system fails From fault tree CPCPP.CAi -
4 1.9E-05H (excludingnormal power failure)

TOPCPCTKEFL7# 1 lN 3.70E-05NCPC nitrogen tank supply failure From fault tree CPCTNK.CAF
‘3.7E-05N

TOPCTWCCBFLO# 3 5.5H 6.05E-05 CTW valving or piping failure (excl. From fault tree CTWCC.CAF
1.lE-05H inair)

TOPCTWCCBFLO+ 4 ‘ 5.5H 6.05E-05 Failure of CTW valving or piping From fault tree CTWCC.CAE,
101E-O5H (excl. INAIR) .,

TOPCTWP-BFLB# 3 90H 5.67E-04 CTW primary pumping failure (excl. From fault tree CTWP.CAF >
,. 6.3E-06H , POWN)

TOPCTWP-BFLB+ 4 9OH 5.67E-04 CTW’primary pumping failure (excl. From fault tree CTWP.CAF
6.3E-06H POWN)

TOPDEEP-BFti# 1 IN 5.40E-03NCTW deep well pumping failure From fault tree DEEP.CAF
5.4E-03N

TOPINAIRBFLV# 3 26H 2.86E-04 Instrument air failure From fault tree Inair.CAF
1.lE-05H

TOPINAIRBFLV+ 4 26H 2.86E-04 Instrument air failure (exclCTW or From fault tree Inair.CAF1
1.lE-05H POWN/POWD)

ToPLPPN2BFLJ# 1“ 1N 5.30E-04N LPPP local N2 supply unavailable From fault tree LPPPN2.CAF
5;3E-04N

.,
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Basic Event Report for I:\CAFTA\DATA\NASTER.BE 11/11/94 11:42 AN (CONT.)

Event c Input Calc. Description Source
.

TOPN2TNKBFL3# . 3 17H 1’.31E-O4Bulk nitrogen tank supply failure From fault tree N2tnk.CAF
7.7E-06H

.,

TOPN2TNKBFL3+ ,4 17H “1.31E-04 Nitrogen tank supply failure From fault tree N2tnk.CAF -
7:7E-06H

TOPPOWDLBFLN# 1 IN 1.1OE-O2NLOSS OF BACKUP POWER (DIESEL From fault tree POWD.fi
. l,lE-02N GENERATORS)’ ‘

TOPPOWN-BFLH# ‘ 3 ‘ 8.5H 2.97E-04 Loss of,normal power to DWPF” From fault tree POWN.CAF ‘
3:5E-05H “

TOPPOWN-BFLH+ 4 8.5H ‘“2.97E-04LOSS OF NORMAL ELECTRIC POWER TO DWPF Fq?m fault tree POWN.gAF
3.5E-05H

TOPPSW--BFLE!# 1 lN 2.30E-03N‘Inadequateprocess.cooling’water : From fault tree PSW.C~ ,. ~
2.3E-03N (excl. POWN & POWD or CTW)

TOPSPCBPBFLO# 1 lN 6.70E-03NFailure of backup C02 system From fault tree SPCBP.CAF ‘
6.7E-03N

ToPsPcN2BFLu# ‘1 IN 4.1OE-O4N SPC nitrogen purge system unavailable From fault <ree SPCN2”.CAF”
,,

4.lE-04N ‘
TOPSPCPPBFL1+ 4 8.8H 5.89E-04 SPC primary purge fails (excluding From fault tree SPCPP.CAF

6.7E-05H normal power)
TOPSSW--BFLE+ “i 14H 3.22E-04 Process chilled water failure From fauit tree PSW.CAF . ‘

2.3E-05H
TOPSTEANBFLGt 4 55H 1.14E-02 Inadequate steam presure in’suppiy From fault tree Steam.CAF

2.lE-04H header (excl.POWN or INAIR)
TOPW-E-BFLR# 1 lN 1.”1OE-O3NZone 1 ‘ventilationunavailable”(IA From fault tree W-E.CAF

1.lE-03N failed, power available)
TOPW-EIBFLS# 1 lN 7.60h-03N Zone 1 ventilation<unavailable”(nofil From.faulttree W-EI.CAl.

. . 7.6E-03N power, 1A avail)
,TOPWENTBFLQ# 1 IN 3.30E-05N Zone 1 ventilation unavailable (IA, From fault”tree W.CAF

3.3E-05N norm power available)
TRF-HTR-CCAS{ 4 43H 4.301+06 q: TWO.LID HEATER TRANSFORMERSFAIL a: detected In 1 cycle -

“,1.,OE-’O7H
TRF-HTRABFLS+ 4’

..
43H 4.30E-05 TRANSFORMER FOR LID HEATER A FAILS a: detected in 1 cycle

1.OE-06H
“).,

TRF-HTRBBFLS+ 4 43H 4.30E-05 T~SFORMER FOR LID ~TER B FAILS
..

‘ 1.OE-06H ““
a:,detected in.1 cycle ,

TRF-HTRCBFLS+ 4 43H 4.30E-t)5TRANSFORMER FOR LI’DHEATER C FAILS , a: ~tected in l.cycle . .
1.OE-06H

TRF-HTIiDBFLS+ - 4 43H 4.30E-05 TRANSFORMER FOR LID HEATER D FAILS a:,detected in 1 cycle ,
1.OE-06H

TRS-CTW-PLG1+ 4 ‘ 24H 1.20E-05’CTW screens into pump pit plug
,.

a: repaired in 1 day
5.OE-07H

TSH7605XFCLi+ 4 24H 2.40E-05 High temperature cutout switch for C02 a: repaired in 24hourk
1.OE-06H heater fails closed

TX-NITR-PRE5+ 4 “/ lH 1.19E-02 Transfer’nitric acid into SRAT
1.2E-02H

a: addition lasts 1 hour , .

TX-PRFTiPIWB+ 4 2H 4.40E-02 Transfer from PRFT toPR a: transferred in 2 hours
2.3E-02H

\

TX-PRPRBPRE9+ 4 2H 4.40E-02 Tra~sfer fromPR to PRBT
2.3E-02H

a: transferred in 2 hours

)4
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Basic Event Report for I:\CAFTA\DATA\MASTER.BE 11/11/94 11:42 AM (CONT.)

Event c Input Calc. Description Source

TX-SRAT-PRE5+ 4 23H 2.16E-01 Transfer from PRBT to SRAT Transfer lasts 23 hours
1,2E-02H

UA-1882-FTAE# 5 3t4 3.23E-03 Chiller trouble alarm.fails
3.OE-06H ‘

a: checked quarterly

UA-5502-FTA2# 5 lY 1.30E-02 Compressor trouble fails to alarm
.

3.OE-06H
a: checked annually

UPS-FAN-BFLR# 1 IN 4.70E-04NLOSS OF @3 Use TC
4.7E-04N

uPslo41-BFLR# 1 lN 4.70E-04NUPS power to MOV 1041 unavailable Use TC value
4.7E-04N

UPS9278-BFLR# 1 lN 4.70E-04NUPS power for MOV 9278 unavailable Use TC value ‘
4.7E-04N

VAP--OE-LKSG+ 4 8H 8.00E-07 ORGANIC EVAPORATOR COIL LEAK a: 8 hours to repair
1.OE-07H

VAP--PR-LKSG+ 4 8H 8.00E-07 PRECIPITATE REACTOR EVAPORATORCOIL a: 8.hours to repair
1.OE-07H LEAK

VAP-SME-LKSG+ 4 - 8H 8.00E-07 SME.EVAPORATOR COIL LEAK
1.OE-07H

a: 8 hours to repair

VAPDWTT-LKSGt 4 8H 8.00E-07 DWTT EVAPORATOR COIL LEAK a: 8 hours to repair
1.OE-07H

VAPSRAT-LKSGt 4 8H 8.00E-07 SRAT EVAPORATOR COIL LEAKS
.l.OE-07H

a: 8 hours to repair

VB-418--FOPP+ 4 24H 1.20E-05 Vacuum breaker 418 fails open a: 24 hours to repair
5.OE-07H

VLV9176-LKSP# 3 8H 8.00E-08 BLOCK VALVE LEAKAGE a: 8 hr detection
1.OE-08H

VLVDWTOTLKSP# “ 3 8H 8*OOE-08 BLOCK VALVE LEAKS DOWNSTREAMOF THE
1.OE-08H FLOW METER

a: 8 hr detection

VLVRCIRCLKSP# 3 8H 8.00E-O-8RECIRCULATION LINE BLOCK VALVE LEAKS a: 8 hr detction
1.OE-08H .

WE-2779-CALl# .3 IM 1.63E-02 C02 backup bottle weight element 2779 a: error detected in 1 month .
2.OE-OIY calibrated

ti-2779-FHIl# 5 12H 1.80E-05 C02 bottle weight element fails high
3.OE-06H ‘

a: detected and repaired in 12 hours

WSL2779BFTCl# 5 12H li80E-05 Backup C02 very low weight switch
3.OE-06H fails to close

a: detected and repaired in 12 hours

WTR-MLT-PIU3U# 1 “ lN 1.00E+OONWater in the melter Due to water purge
1.OE+OON “$

,

.
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.
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‘X-ESR-S-00001, REV. O

Attachment 4
Type Code (TC) File

The Type Code (TC) fde containsall failuretypesusedjn the DWPFaccidentanalysis
fault trees. The TC file is given in the following format and van be interpreted as
follows:

Type -

Rate -

u- ‘

Desc.-

The type code follows the naming convention in Attachment 2. Each &pe
code has a unique name shared by all basic events that represent the same ‘ “
component type, failing in the same mode, in the same me of system. For
example, all pumps failing to run in water systems have the same failure
frequency assigned by the TC fde.

The failure rate is en~~d in the Rat.&column. This number is from reliability
data, as fotind in References 1 and 2 or supplied by DWPF cognizfit
engineers (where appropriate).

Units for the calculation ~ ‘
H = Hour D = l?ay M= Month Q= Quarter ,
Y = Year N= no units (probability)

The descriptioncolumnprovidesroomfor a longer,descriptionof the type
code to be entered. ‘

Source - ‘ The source column is provided to enter information regarding the source of
failure rate data. .

., ,..

Referencesfor Attachment 4
.,

‘ 1. WSRC-TR-93-262,SRSGeneric Data Base Development(U), June 30,1993.’

2. WSRC-TR-93~581, SRS Human EKor Generic Data Base Development for Non-
reactor Nuclear Facilities (U), February, 1994.

. .
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Type Codes for I:\CAFTA\DATA\MASTER.TC 11/11/94 11:43AM

I’ypeCode IRate Description- Source IEFID

4E- BFL G 5.OE-06HANALYZING ELEMENT BASIC FAILURE E-RST-FA-I 5 M
4E- BFL P 5.OE-06HANALYZING ELEMENT BASIC FAILURE E-ANA-FA-I 10 M
4E- BFL Q 1.OE-05H LOSS OF HIGH 02 INTERLOCK E-OXC-FA-I 10 M
4E- CCA Q 1.OE-06H CC: Analyzers fail E-OXC-FA-I * .1 10 M
NE- CCL U 5.OE-07H CC: Analyzer element fails low (2 E-ANA-FA-I (BETA~.1) 10 M

elements) ,
RE- FLO K 5.OE-06H SCVC analyzer fails 10VJ E-ANA-FA-I . 10 M
KEG FLO 5 5.OE-05H GC analyzer element fails low E-GCR:FA-I 10 M
hEG FLO D 5.OE-05HGC analyzer eleme~t fails 10VJ E-GCR-FA-I 10 M
AEG LKS 4 7.5E-07H Incorrect analysis due to air inleakage A:25 FEET LINE E-PIP-LE-G 10 M
?iEGLKS 5 7..5E-O7HIncorrect analysis due to air inleakage A:25 FEET LINE E-PIP-.LE-G , 10 M
AX-”BFL 4 3.OE-05H Analyzer calculation failure E-PLC-FA-I 10 M
AX- BFL 5 3.OE-05H Analyzer calculation failure E-PLC-FA-I 10 M
BCH DBL 5 1.OE-OIN Fraction of time batch for SRAT is double estimated by cog manager in mtg 3/8/9’4: 10 M

batch 1/10 batches
BCH PRE 5 1,2E-02H Batch run in SRAT 1 batch every 86 hours 10 M
BKR C3D R 1.5E-08H CC: Circuit Breaker Transfer Open (; 2 E-CBR-CO-E X 0.05 10 M

components)
BKR CCB H 3.OE-08H CC: Circuit breaker fails spuriously open E-CBR-CO-E X .1 10 M

(2 components)
BKR CCB’N ‘ 3.OE-08H CC~ Circuit breaker fails spuriously open E-CBR-CO-E X .1 10 M

(2 components)
BKR CCB R 3.OE-08H CC: Circuit breaker fails open (2 E-CBR-CO-E * .1 io M

components)
BKR CCB S 3.OE-08H CC: Circuit breaker fails spuriously open E-CBR-CO-E X .1 10 M

(2 components)
BKR CCD N 5.OE-05NCC: Circuit breakers fail to open (2 E-CBR-CC-E * .1 10 M

components)
BKR CCE N 5.OE-05NCC: Circuit breaker fails to close (2 E-CBR-CC-E 5 M

components)
BKR FOP D 3.OE-07H Circuit breaker fails spuriouslyopen E-CBR-CO-E 10 M
BKR FOP H 3.OE-07H Circuit breaker fails spuriouslyopen E-CBR-CO-E 10 M
BKR FOP N ‘3.OE-07HCircuit breaker fails spuriouslyopen E-CBR-CO-E 10 M
BKR FOP R 3.OE-07H Circuit breaker fa”ilsopen E-CBR-CO-E 10 M
BKR FOP S 3*OE-07H Ci,rcuitbreaker fails spuriouslyopen E-CBR-CO-E 10 M
BKR FTC N 5.OE-04NCircuit breaker fails to close E-CBR-00-E 5 M
BKR FTO N 5.OE-04NCircuit breaker fails to open E-CBR-CC-E ‘> 5 M
BNZ PRE P 2,3E-02H Benzene trahsfer to OWST in progress Transfer every 43 hours 10 M
BOT REP 1 6.7E-05H C02 Bottled gas demanded from fault tree SPCPP.CAF 10 M
BOT T&M 1 ‘ “ 1Y C02 bottle isolated for maintenance a: I/year 10 M
BUS BFL H 1.OE-07H Failure of electrical bus E-BUM-FA-E 5 M
BUS CCA H 1.OE-08H CC: Failure of electrical bus (2 E-BUM-FA-E X .1 5 M

components)
BUS UNA H ‘ 3.8E-02N BUS UNAVAILABLEDUE TO ERD 16961-07-R ((1 week/1 Year)*2) 10 M

TES!I’ING/MAINTENANCE
CC2 AEG 1 5.OE-06H cc: both gas monitors fail low 0,1 x E-GCR-FA-I ~ 10 M
CC2 CHL 1 5.OE-06H cc: both chiller fail 0.1 X MDC-FR-G 3 M
CC2 CMP 2 5.OE-06H CC: Both CPC purge air compressors fail E-MDC-FR-G X .1 3 M



Type Codes for I:\CAFTA\DATA\MASTER.TC 11/11/94 11:43 AM (CONT.) I
Type Code Rate Description Source EF D

CC2 CV- J 5.OE-05N cc: two’check valves in series fail to 0.1 x CV- ftc j 10 M
close

CC2 DG~ 1 3.OE-03N cc: both deep well systems fail “ 0.1 X.single rate (gateG-CTW-14) 10 M
CC2 DRY 1 5.OE-08H cc: both solenoid valves’.fail closed 0,1 X E-SOV-OC-W 10 M
CC2 FAN 1 3.OE-06H cc: 2 CTW fans fail to run O.lX E-MDF-FR-H
CC2 FE- 7 ‘ 300E-07H cc:

3 M
two flow elements fail high (FE-’FHI 7) X (0.1)

CC2 H2- 1 5.OE-06H cc:
3 M

both hydrogen monitors fail low 0.1 x E-GCR-FA-I
CC2 HCV 1 5.OE-08H cc:

10 M
two solenoid operated valves fail 0.1 x E-SOV-CO-G 10 M

open
CC2LFL5” ‘.

)
5.OE-06H cc: both gas monitors fail low 0.1 x E-GCR-FA-I

CC2 LIN J ,
10 M

4!1E-04N cc: both SPT N2 supply lines fail
CC2 LSL 1

single failure x 0.1 10 M
300E-03N cc: LSL and PSL both miscalibrated 0.1 XOPR MCH 1 10 M

CC2 MOV 1 3.OE-04N Motor operated.valvefails to close 0.1 x E-MOV-00-W
CC2 MOV K 3.OE-04N cc:

5 M,
two motor operated valve fails to 0.1 times single failure rate 5 M

close
CC2 02- ‘K . 5.OE-04N cc: miscalibrate both SPC 02 analyzers 0.1 x<kingle failure 10 M
CC2 Pcv,l 3.OE-04N cc: PCV’fails to open 0,1 x E-AOV-CC-G .
CC2 PCV J

30 M
300E-04N cc< PCV fails to open 0.1 x E-AOV-CC-G

CC2 PCV N 3.OE-04N cc:
30 M

PCV failsto open. 0.1 x E-AOV-CC-G
CC2 PMP G

30 M
3.OE-06H cc: both pumps fail to run 0.1 x E-MDP-FR-W

CC2 Psv 1 l:OE-06H cc:
10 M

two pressure safety valves fail open 0.1 X E-SRV-LI-G ,
CC2 PT- 1 l<OE-07H cc:

10 M’
both pressure transmitters fail high 0.1 x E;PST-FA-I

CC2 PT- K 1.OE-07H cc: both pressure transmitters fail high 0.1 x E-PST-FA-I ~ ; I
CC2 RMN N “ 5,0E:03N cc: fail to restore diesels to standby

.,
WSRC-TR-93-581, Table.4, Item 14 (SOP4 10 L

following maintenance 292-S-4008, rev.3,step4.18.3)
CC2 RTH 1 3.OE-03N cc: failure,to restore follow+ng’testing 0.1 x WSRC-TR-93-581,Table 4, item 13
CC2 SMP 6

5 L
3.OE-05N cc: PR and PRBT samples inadequate 0.5 x single rate (faulttree branch)’ 10 M

CC2 SPC K l!OE-04N cc: two SOVS fail to close 0.1 xhcv ftc k
CC2 SV- N 1.OE-04N cc:

%10 M
two SVS fail to open

..
0.1 x sv- fto n

CC3 FE- 1
>10 M

1.5E-07H Flow element fails high 0.05X E-FST-FA-I
CC3 FSL 1

3 M
1..5E-O3Ncc: 3 miscalibrations- 1 person, no 0.05 x WSRC-TR-93-581, Table 4, item 12 5 L

checks
CC3 FSL 4 1.lE-04N cc: 3 FSLS.fail to close (FSL FTCD) X (.1) X 1.5)
CC3 FSL D

5 M
1.lE-O.4Ncc: 3 FSLS fail to close (FSL FTCD.) X (.1) X (.5)

CC3 PMP 1 1.5E-06H cc:
5 M

3 pumps fail to run 0,05 x E-MDP-FR-W
CC3 REG.1

io M
1.5E-07H Pressure regulator on C02 sys~em fails to CC: E-CAV-NR-G * .05 10 M

open ,

CC3 RMH.1 2.5E-03N cc: fail to’restore all 3 components 0.05 X WSRC-TR-93-581, Table 4, item 14 10 L
following maintenance

CHL BFL E ~ ‘5:OE-05H Chiller Fails to Cool
. . .

CHL FTR E
a: MDC-FR-G 3 M

5.OE-05H Chiller Stops Cooling
CHL FTS E

a: MDC-FR-G 3 M
5.OE-03N Chiller fails to start ,whenneeded

CHL T&M E
R: MDC-FS-G 5 M

“ 4.OE+.00yChiller undergoes T&M estimatedby DWPF-cog eng. 3-29.-94to be 10 M
lj6 months.* 2 chillers

CMP BFL 2 5.OE-05H Operating purge air compressor fails E-MDC-FR-G
CMP BFL V

3 M
5.0E:05H Operating instrument air compressor fails E-MDC-FR-G

CMP C3C V –
3 M

2.5E-06H CC: compressor failure (>2) E-MDC-FR-GX .05 3 M
CMP FTR 2 500E-05H Purge air compressor fails to run E-MDC-FR-G “
CMP FTR V

“3 M
5.OE-05H Operating instrument air compressor fails E-MDC-lR-G 3 “M

) ,,,_,.%.f . ‘,
\ 4, ------
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Type Codes for I:\CAFTA\DATA\MASTER.TC 11/11/94 11:43 AM (CONT.)

?ypeCode Rate Description Source IEFID

:MPFTS 2
:MPFTS V

;MPT&M 2

:MPT&M V

;ND LKS G
202CHK 1

20N PRE G
:P- cc-u

:P- ccl u

2V- FCL G

:V- FTC J

:V- FTO F
N- FTO G
N- FTO J

W- FTO O’
ZYL OUT P

DCS BFL 2
DCS BFL E
DG- CCC N

DG- CCD N

DG- FTR N -
DG- FTR O
DG- FTS N
DG- FTS O
DG- T&M O

DG- UNA N

DMP CCB R
DMP FCL T
DMP FTO R
DRY T&M V

EXP PRE Q
FAN ADJ O

FAN BFL D.

5.OE-03N
5.OE-03N

3.OE-02N

Purge air compressor fails to start
Plant/instrument air compressor fails to
start
Purge air compressor out of service

lY T&M performed on compressors

1.OE-07H Condenser ‘leaks‘
3.OE-04H C02 bottles changed out

1.ON
2,0E-OIN

2.OE-OIN

5.OE-07H

5.OE-04N

5.OE-05N
5.OE-05N
5.OE-04N

5.012-05N
3.6E-OIN

Contamination present
Same analyst conducts sampling at two
locations
Same analyst conducts sampling from SRAT
to SME
Steam condensate ‘supplycheck valve fail!
closed
Check valve in compressed gas system
fails to open
Check valve in water system fails to ope]
Check valve in water system fails toope]
Check valve in compressed gas system
fails to open
Check valve in water system fails to ope]
N2 cylinders run out of inventory ,

3.OE-06H DCS fails
3.OE-06H DCS fails ‘
1.OE-03N CC: Diesel genexa~or fails to start (2

components)
5.OE-04HCC: Diesel generator fails to run (2

components) z
5.OE-03H Diesel generator fails to run
5.OE-03H Diesel generator fails to run
1.OE-02N Diesel generator fails to start
1.OE-02N Diesel generator fails to start
5.OE-02N Deep well system diesel out of service

for T&M ‘
4.4E-02N Diesel generator unavailable due to

maintenance
3.OE-04N cc: four fan dampers fail to open
3.OE-06H $oleno’idoperated damper fails closed
3.OE-03N Standby damper fails ‘toopen

IY T&M performed on air dryers

1.ON EXPLOSIVE GAS PRESENT
5.OE-OINCTW tower fan required,to be oPeratin9

3.OE-05HIPWH primary blower fails

E-MDC-FS-G
E-MDC-FS-G

a: 2 * (1 day/quarter’+ (1 week)/(5
years))
estimated by DWPF cog eng. in mtg
3-30-94, 9 days[year * 3
E-HTX-LI-W
a: changed out as ‘frequentlyas primary
SPC C02 supply fails (3E-4/hour)
A: assumed present
calculated as 1/5 shifts

calculated as 1/5 shifts

A:E-ckv-pg-G

E-CKV-00-G

a: E-ckv-cc-w
a:,E-ckv-cc-w
E-tKV-CC-G “

a: E-ckv-cc-w
a: cyl supply = ave restore time,
exp(-t/T)
a: E-LOG-FA-I .
a: E-LOG-FA-I
E-DDG-FS-EX .1

E-DDG-FR-EX .1 /

E-DDG-FR-E
E-DDG-FR-E
E-DDG-FS-E
E-DDG-FS-E
a: from cog engineer 3/2/94 (10 days’/ 6
months) .-
E-T/M article

E-AOD-CC-H * .05 ,’

-CMD-FC-HA
E-XDM-CC-H
iestimatedby DWPF cog eng; in mtg
3-30-94, 20 hrs/year * 2

a: requried 50% of time, from cog eng in
mtg on “2/15/94
E-MDF-FR-H

5 M
5 M

10 M’

10 M

10 M
10 M

10 M

10 M

10 M

10 M

10 M
10 M
10 M

10 M
10 M

5 M

: :

3 M

3 M
3 M
3 M
3 M
10 M

10 M

30 M
10 M
10 M
10‘M

1OM,

3 M

‘1

.

,

,.
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Type Code Rate Description. , Source EF D

FAN BFL T 3,,0E-05HLPP VVH fan fails . . E-MDF-FR-H 3 M
FAN C3C R 1.5E-06H CC: Fan fails to run (z 2 components) E-MDF-FR-HX ,05 3 M
FAN C3F R 2.5E-04N CC: Three fans fail to start E-MDF-FS-H * ,05 5 M
FAN CCC R . 5,0E-04N cc: TWO FANS FAIL’TO RE-START E-MDF-FS-H * 0.1
FAN CCD R 3,0E-06H cc: TWO RE-STARTED FAN LINES FAIL TO E-MDF-FR-H* 0.1 : i

REMAIN RUNNING
,.

FAN FTR O 300E-05H CTW fan fails to run
FAN FTR R ~

: E-MDF-FR-H” 3 M
3-.OE-O5HFan fail’sto run” ~

,.

FAN FTS D’
E-MDF-FR-H

500E-03N PVVH blower fails to s~art
3 M

FAN FTS R -
‘i

5.OE-03NFan fails to start
E-MDF-FS-H 5 M’

.“ ‘ E-MDF-FS-H’
FAN FTS T ,

‘5M
5.OE-03N Fan fails to start E-MDF-FS-H ‘ 5 M

FAN-T&M D 4Y Frequency of PVVH fan maintenance estimated 10 M
FAN UNA ~ - 2.4E-02N Fan unavailabledue to maintenance E-T/M article 10 M
FCV ADJ 1 4.OE+OOY PCV adjusted
FCV ADJ’6

a: adju’stedannually
2.3E-02H PRBT dilution,flow control valve adjusted A:l/PR batch (1/43hours) ~ ,

10 M

FCV ADJ E
10 M

.l,OQChilled”water.FCVrequired to-be open ‘ a: once every 3 months 10 M.,
FCV ADJ F 1.OE-03N Chilled water FCV required to be.open a: estimated by cog engineer2/14/94 10 M

FCV ADJ.I 2.3E-02H‘PR formic acid supply valve opened (1/43 ~??~gbatch ;
hours)

10 M

FCV FCL 2
,

1.OE-06H Flow control valve fails closed ; a:E-AOV-OC-G 10 M’
FCV FCL-4 1.OE-06H Flow control valve’’failsclosed

.. .

FCVFCL 5 -
a:E-AOV-OC-G 10 M

1.OE-06H Flow control valve fails closed a:E-AOV-OC-G 10 M
FCV FCL 6 1,.OE-06HFlow control valve fails closed ‘
FCV FCL 7

a:E-AOV-OC-G
,,

10 M
1.OE-06H Flow control vwlve fails closed

FCV FCL T
a;E-AOV-OC-G

1.OE-06H Flow controlvalve fails closed
~ 10 M

FCV FOP 9 .
a:E-AOV-OC-G 10 M

1.OE-013HFlow control valve fails open ‘ a:E-AOV-OC-G
FCV FOP,I

10 M
l,OE-06H Flow control valve fails open

FCV FOP O
a:E-AOV”-OC-G 10 M

1.OE-06H F1OW control valve fails.open
FCV FOP T < ,

a:E-AOV-OC-G
1.OE-06H Flow control.valvefails open

,“ 10 M

FCV FTC 4
a:E-AOV-OC-G 10 M’

1.OE-03N Flow control valve fails to close , E-AOV-00-W 30,M
FCV FTC 9 1.OE-03N Flow control valve fails to close ‘

.
E-AOV-OO~W

FCV FTC G
30 M

3.OE-06H Compressed gas solenoid operated valve E-CSV-NR-G .,

fails to close
10 M.

FCV FTO E -1.OE-03NFlow control valve fails to open E-AOV-CC-W
,,

30 M
FCV FTO F - 1.OE-03N Flow control valve fails to open E-AOV-CC-W
FE- CAL 1 1.OE+OOY SRAT purge flow element calibrated . a: calibrated annually

30 M$
10 M

FE- FHI 2 3.OE-06H Flow element fails high E-FST-FA-I
FE- FHI 4 3.OE-06H Flow element fails high E-FST-FA-I
FE--FHI 6 ;

‘: ;
3.OE-06H Flow.element or transmitter fails high E-FST-FA-I

FE- FHI 7 3.OE-06H Flow element fails high ‘ ‘
3 M

E-FST-FA-I - ‘ .
FE- FHI E

3 M
3.OE-06H Flow element fails high E-FST-FA-I 3 “M

FE- FHI F
,,

3,0E-06H Flow element fails high , “ E-FST-FA-I
FE- “FLOE 3,0E-06H Flow element fails low.

3 M
E-FST-FA-I

FE- FLO F 3.OE-06H F1OW element rails low
3 M

E-~ST-FA-I 3 M
FE- FLO K ; 3.OE-06H Flow element fails low E-FST-FA-I
FED BFL H . 1.OE-06H Failure of electrical feeder

s M.

E-BUB-FA-E
FED CCA H 1.OE-07H CC: Failure of electrical feeder (2

10 M
E-BUB-FA-IX .1. ‘- ‘ 10 M

components)—.
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Type Codes for I:\CAFTA\DATA\MASTER.TC 13./11/9411:43 AM (CCiNT.)

PypeCode Rate Description Source EF D

?ED PRE K 2.3E-02H PR feeding (1 I 43 hours) Assumed batch frequency 10 M
?IT FHI T 3.OE-06H Flow instrument fails E-FST-FA-I 3 M
?LG LKS P 1.OE-06H Any of 100 flanges on OWST N2 or tank 100 x E-FLG-LE-W 10 M

leak
?LT PLG Q 3.OE-06H Filter plugs E-FLT-PG-G 10 M
?LT PLG T 3.OE-06H Filter in LPP WH plugs E-HPA-,PG=H 10 M
?LT PLG V 1.OE-04H Filter in plant/instrumentair system E-MTE-FA-A 10 M

plugs
FSH FTC 1 1.OE-06H High flow switch failsto close E-ATS-00-E 10 M
FSH FTC P 1.OE-06H High flow switch fails to close E-ATS-00-E 10 M
FSL FCIiE 3,0E-06H Flow instrument fails E-FST-FA-I 3.M
FSL FCL F 3.OE-06H Flow instrument fails E-FST-FA-I 3 M
FSL FTC 4 1.OE-06H Flow low switch fails to close ‘ E-ATS-00-E
FSL FTC 5

10 M
1.OE-06H Flow low switch fails to close E-ATS-00-E 10 M

FSL FTC D 1.OE-06H Flow low switch fails to close E.ATS-00-E 10 M
FSL FTC K 1.OE-06H Flow low switch fails to close E-ATS-00-E 10 M
FT- FHI F 3.OE-06H Flow instrument fails E-FST-FA-I 3 M
FT- FLO O -3.OE-06HFlow instrument fails E-FST-FA-I 3 M
FT-FLO T 3.OE-06H Flow instrument fails E-FST-FA-I
FY- BFL T 1.OE-07H RPT dilution flow relay fails E-RLP-OC-E 1: :
HCV C3C V 2.5E-08H CC: 3 manually controlled,SOVS fail E-SOV~OC-W * .05 10 M

closed
HCV FCL 4 ,5.OE-07HManually controlled,soleno’idoperated E-SOV-OC-W ‘ 10 M

valve fails closed
HCV FCL 8 ‘“ 5.OE-07H Manually controlled,solenoid operated E-SOV-OC-W ‘ 10 M

valve fails closed
HCV FCL 9 5.OE-07H Manually controlled,solenoid operated

. .
E-SOV-OC-W +0 M

valve fails closed
HCV FCL A 5.OE-07H Manually controlled,solenoid operated “ E-SOV-OC-W 10 M

valve fails closed
HCV FCL B’ 5.0E:07H Manually controlled,solenoid operated E-SOV-OC-W 10 M

valve fails closed
HCV FCL E 5.OE-07H Manually controlled,solenoid operated E-SOV-OC-W 10 M

valve fails closed
HCV FCL G 5.OE-07H Manually controlled,solenoid operated E-SOV-OC-W 10 M

, valve fails closed
HCV FCL O 5.OE-07H Manually controlled,solenoid operated E-SOV-OC-W , .1OM

valve fails’closed
HCV FCL V ‘ 5,0E-07H Manually controlled,solenoid operated E-SOV-OC-W 1OM

valve fails closed
HCV FOP 9 5.OE-07H SOLENOID OPERATED VALVE FAILS TO REMAIN E-SOV-CO-G ] 1OM.

HCV FOP Q ‘ 5.OE-07H SYE~ID OPERATED VALVE FAILS TO REMAIN E-SOV-,CO-G 1OM
CLOSED

HCV FTC G : 1.OE-03N SOLENOID-OPERATEDVALVE FAILS TO CLOSE E-SOV-00-W
HCV FTC O

1OM
1.OE-03N Solenoid operated valve fail to close E-SOV-00-W 1OM

HCV FTC Q 1.OE-03N Solenoid operated valve fail to close E-SOV-00-W 1OM
HCV FTO E , 1.OE-03N Solenoid operated valve fails to open E-SOV-CC-W 1OM
HCV FTO F 1.OE-03N Solenoid operated valve fails to open E-SOV-CC-W 1OM

,.
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Type Codes “forI:\CAFTA\DATA\MASTER,TC il/11/94 11:43 AM (CONT.)

Type Code Rate “’Description Source EF D

HCV FTO G ‘ . 1.OE-03N Solenoid operated valve fails to open E-SOV-CC-W
HCV LKS P 1..OE-O8HVALVE LEAKAGE

\ 10 M

HPW BFL H
E-MOV-LE-W 10 M

3.OE-OIY Failure of H area power DWPF SAR 9.3.18 ‘ 10 M
HTR LKS T ‘ 3.0E-07H Heater steam tubekleak

,,
a: ‘1OO feet of tubing in,heater, 10 M
E-PIP-LE-W

HX- FOU F 3.OE-08H Heat exchanger fouled
HX- LKS O

E-HXT-PG-W’ 10 M
1.OE-08H Heat exchanger leaks (tube/shell) E-HTX-LE-W - 10 M

I’A-T&M R .3.2E-03N Fan house IA system-unatailab,ledue to Test lhr/rno;Maint 8hrs/6mos
j?&.M

10 M

IGN PRE 1 3.OE-02N Ignition source in tank’probabi’lity SRT-DCA-94-0035 10 M
IGN PRE 3 ‘ 2.3E-5H Ignition.source frequencydue to nearby DPST-87-642, Table E-.15.- 10 M

lightning strike,
IGN PRE Q 3.OE-02N IGNITION SOURCE PRESENT
IGN PRES ..

.SRT-DCA-94-0035
3.OE-02N Ignition source present in.melter

INK BYP 5
10 M

4.6E-04N SRAT temp low interlock bypassed a:allowed to bypass during’maint,etc. - 10 M
taken to be 2/year for less than 2’hrs

JMP’BFL S 1.OE-08H ELECTRIC JUMPERS FOR L?D HEATERS FAIL
JMP CCA S

a: E-FUS-CO-E ‘“10 M .
1.OE-09H CC: ELECTRIC JUMPERS FOR LID HEATERS FAIL a: E-FUS~CO-E X:l, 1.0M

.(2components)
JMP LKS 1 . 2.OE-05H SPC jumper leaks 20 jumpers X E-JPR-LE-C
LCV FCL G

10 M
5.OE-07H Level control valve fails closed,

LE- CAL G
, E-SOV-OC-W 10 M.

2.3E-04H Level sensor:is calibrated a: twicejyear~’
.,

10 M
LE~ FHI G 5.ciE-07HLevel sensor fails high - E-LST-FA-I
LE- FLO G -

3 M“
5.OE-07H LEVEL ELENENT (SENSOR) FAILS LOW E-LST-FA-I “3,1“1

LPW BFL H 8.OE-04Y Failure to supply loop power DWPF SAR 9.3.18’ ‘ - “ - ,“
LSL FTC 1 ,

. 10 M’
“ 1.OE-06H Low,level switch on C02 system fails to E-ATS-OC-E 10 M

close \
LSL FTC 3’ - l,OE-06H Low level”switch fails to close
YIOVADJ 6

E-ATS-OC-E “ 10 M
- 1.OE+OOQ PRCD cleaned (drain valve operated) a:

!40VFCL D
est. monthly byc~g eng. (10/27/94) 10 M

3.OE-07H Motor operated valve fails closed
!40VFCL K

E-MOV-OC-W 5 M
‘3.oE~07H Motor operated valve fails closed ‘

!40VFTC K
E-MOV-OC-W ‘ 5 M

3.OE-03N Motor operated valve fails to close E-MOV-00-W . . 5 M
wov FTO D ‘ 3.OE-03N Motor operated valve fails to open

.,,,

!@/ LKS 6
E-MOV-CC-W 5 M

1.OE-06H Motor ‘operated-valve.leaks (internal) E-MOV-LI~C
,,

N2- BFL 1 l:OE-02N DWPF liquid nitrogendelivery fails to . estimated
10.M.

.’., 10 M
arrive . ,.

Y2- T&M 1 lY Maintenance of N2 s~stem ‘ estimated by’cog enginee~9/16/94 b 10 M
N2-USD1’ ‘. IY LPPP N2 bottles used failure rate “ofbulk N2.supply
2FV FOP P

10 M
5.OE-09H Vacuum breaker fails open ‘a: E-VBV-RE-G, ““30 M

3PR ACH 1 . 5.OE-02N Failure of administrativecontrol - high WSRC-TR-93-581, Table 4, Item 1 ‘
3PR ACH G

5 L
‘-”5.OE-02N Failure of administrativecontrol - high WSRC-TR-93-581, Table 4, item 1

2PR ACH U 5.OE-02N Failure of administrativecontrol
5 L

-.high WSRC-TR-93-581, Table 4, Item 1 , 5 L
2PR ACL 1 5.OE-04N Failure of administrativecontrol - low WSRC-TR-93-581, Table 4, Item 1,
3PR ACN 1 -

10 L’
5.OE-03N Failure of administrativecontrol - WSRC-TR-93-581,’Ta’ble4, item-l . 10 L

nominal
3PR ACN”3 5.OE-03N Failure of-administrativecontrol - WSRC-TR-93J581, Table 4, item’1 10 L

nominal
3PR ACN 6 ‘ 5.OE-03N Failure of administrativecontrol-- WSRC-TR-93-581, “Table”4,item 1 io L

nominal
\
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Type Codes for I:\CAFTA\DATA\MASTER.TC 11/11/94 11:43 AM (CONT.)

l’ypeCode Rate Description Source EF D

3PR ACN U 5.OE-03N Failure of administrativecontrol - WSRC-TR-93-581, Table 4, item 1 10 L
nominal . (SW4-16.2, Rev. O, Draft)

3PR CAL K 3.OE-04N Chemical addition error - low (simple. WSRC-TR-93-581, Table 4, item 16 10 L
process)

3PR CAN 1 3.OE-03N Chemical addition error - low “(simple WSRC-TR-93-581, Table 4, item 16 10 L
process)

3PR CSH G 1.OE-OIN Failure to respond to compellingsignal, WSRC-TR-93-581, table 4, ‘item2, high 10 L
many competing signals

DPR CSH Q 1.OE-OIN Failure to,respond to compellingsignal, WSRC-TR-93-581, table 4, item 2, high 10 L
many competing signals

D!?RCSL 3 . 3!OE-03N Failure to respond tg compellingsignal WSRC-TR-93-581, table 4, item 2, low 10 L
OPR CSL P 3!OE-03N Failure to respond LO compellingsignal WSRC-TR-93-581, table 4, item 2, low 10 L
OPR CSN P 1.OE-02N Failure to respond to compellingsignal, WSRC-TR-93-581, table 4, item 2, nominal 10 L.- several competing signals
OPR CVH U 3.OE-OIN Independent checker fails to verify WSRC-TR-93-581, Table 4, Item 8 3 L

results
OPR IRH G . 5.OE-OIN Operator misreads results - high

.
WSRC-TR-93-581, Table 4, Item”ll 2 L

OPR IRH U 5.OE-OIN Incorrect reading or recordingof data - WSRC-TR-93-581, Table 41 Item 21 , ‘ 2 L
high

OPR LAH 1 1.OE-03N Laboratory analysis error - high WSRC-TR-93-581, Table 4, Item 19 10 L
OPR LAH G 1.OE-0,3NLaboratory analysis error - high . , WSRC-TR-93-581, .Table4, Item 19 10 L
OPR LAH U 1.OE-03N Laboratory analysis error - high WSRC-’I?R-93-581,Table 4, Item 19 10 L
OPR LAN 1 3.o\E-04NLaboratory analysis error - nominal WSRC-TR-93-581; Table 4, Item 19 10 L
OFR LOH H 500E-03N Fail to remove lockout on breaker WSRC-TR-93-581, Table 4, Item 15 10 L
OPR MCH 1 3.OE-02N Miscalibration - 1 person, no checks WSRC-TR-93-581, Table 4, item 12 . 5 L
OPR MCH 2 3.OE-02N Miscalibration - 1 person, no checks WSRC-TR-93-581, Table 4, item 12 5 L
OF’RMCH 3 3.OE-02N Miscalibration - 1 person, no checks WSRC-TR-93-581, Table 4, item 12 5 L
OPR MCH G ‘, 3.OE-02N Miscalibration - 1 person, no checks WSRC-TR-93-581, Table 4, item 12 * (1/2 5 L

years); a: calib. performed 1/2 years
OPR MCH Q “ 1.5E-02Y Miscalibration- 1 person, no checks- WSRC-TR-93-581, Table 4, item 12 * (1/2 5 L

years); ‘a:calib. performed 1/2 years
OPR MCH R, 3,0E-02N Miscalibration- 1 person, no-checks WSRC-TR-93-581, Table 4, item 12 5 L
OPR NCH 1 1.OE-OIN Fail to ,ve,rifyparameter with WSRC-TR-93-581, Table 4, item 20 3 L

calculation
OPR NCN 1 3.OE-02N Fail to verify parameter with WSRC-TR-93-581, Table 4, item 20 5 L

calculation
OPR OPE’G 1.0N Operator opens makeup feed valve Assumed to occur given low level sigtial
OPR OVH 1 5.OE-05H Overflow from OE, OECT”,or PR (wsRc-TR-93-581, item 18) X (3) 10 L
OPR RAH 1 5.OE-05H Random actuation/shutdownof system WSkC-TR-93-581, Table 4, item 21 10 L
OPR RANK “ c’ 5.OE-06H Random actuation/shutdownof system - WSRC-TR-93-581, Table 4, item 21 10 L

nominal
OPR RMH 1 5.OE-02N Failure to restore following maintenance WSRC-TR-93-581, Table 4, +tem 14 5L
OPR RMH 5 5,0E-02N Failure to restore followingmaintenance WSRC-TR-93-581,,Table 4, Item 14 5L
OPR RMH R 5.OE-02N Failure to restore followingmaintenance WSRC-TR-93-581, Table 4, Item 14

- high
5L

OPR RMN N ‘ 5.OE-03N Failure to restore followingmaintenance WSRC-TR-93-581, Table 4, Item 14 1OL
- nominal 292-s-4003/4008

OPR RTH 1 3.OE-02N Failure to restore fOl10W{n9 testing WSRC-TR-93-581, Table 4, item 13 5 L’

.
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Type Codes for I:\CAFTA\DATA\MAST.ER.TC 11/11/94 11:43 AM (CONT.)

Type Code Rate, ‘ Description Source EF D

OPR SOH 1 . 5.OE-02N Error’in selecting control outside WSRC-TR-93-581,Table 4-,.”i~em6 5 L
control room

OPR SRH 1 3.OE-02N Error in selecting control within control WSRC-TR-93-581,Table 4, Item 5 5 L
- high ..

OPR SRN 6 “1.OE-02NE= in selecting control within control.YLSRC-TR-93-581,Table’4, item 5 5 L
room

OPR SVL 1 1.OE-OIN Supervisor fails to detect problem, gives WSRC-TR-93-581,’Table4, item 9 3 L
permissive .

OPR VIH 1 5.OEJOIN Fail to observeduring visual inspection WSRC-TR-93-.581,Table 4, item 31 2 L,
OPR VIN 1 l:OE-OIN Fail to observe during visual inspection WSRC-TR-93-581,”Table4, item 31 3 L
OPR VRH 1 . 5.OE-02N Failure to verify inside control room - WSRC-TR-93-581,Table 4, Item 3

high
10 L

PC- FLO K 1.0E:06H Pressurecontroller fails low E-PST-FA-T --3M
PCS BFL 5 1.OE-03N PCCS failure a:’E-RLP-CC-E

. .
10 M

PCY CAL,l 1.OE+OOY PCV calibrated
,-

‘a:calibratedannually - “ 10 M
PCV FCL 1 3.OE-06H Air operated control valve fails closed’- E-CAV-FC-G ‘“ 10 M
PCV .FCL2 3.OE-06H Air operated control valve fails closed , E-CAV-FC-G 10 M
PCV FCL 8 ‘ 3.OE-06HAir operatedcontrol valve fails closed E-CAV-FC-G 10 M
PCV FCL 9 3.OE-06H‘Airoperated control valve fails closed E-CAV-FC-G

,-
10 M

PCVFCLA ,’- 3.OE-06H Air operated control valve fails closed E-CAV-FC-G . 10.M
PCV FCL B 3.OE-06H Air.operdted control valve fails closed E-CAV-FC.-G 10 M
PCV FCL E- 3.OE-06H Air’operated control valve fails closed E-CAV-FC-G ~ 10 M
PCV FCL G 3.OE-06H Air operated control valve fails closed E-CAV-FC-G 10 M’
PCV FCL I 3.OE-06H Air operated control valve fails closed E-CAV-FC-G

,. (
10 M

PCV FCL P ‘ 3.0E-0(6HAir’operated control valve fails closed E-CAV-FC-G 10 M
PCV FCL Q 3.OE-06H Air’operatedvalve fails closed” E-CAV-FC-G ,. 10 M
PCV FCL V 3.OE-06H Air operated-control valve fails closed E-CAV-FC-G ,‘ 10 M
PCV FOP 1 - “3.OE-06H Air operated control valve fails open
PCV FTC J

E-CAV-FO-G’ 10 M
3.OE-03N Pressurecontrol valve fails to close

PCV FTO 1 I ‘
E-AOV-00-G 30 M’

3.O”E-03NPressurecontrol valve fails to open E-MO~-CC-W
PCV F~O 9 3!OE-03N Pressurecontrol valve fails <0 open

..

PCV FTO B
E-MOV-CC-W’ z :

3.OE-03N Pressurecontrol valve fails to open
PCV FTO E

E-MOV-CC-W 5 M
,3.OE-03N Pressurecontrol valve fails to open - E-MOV-CC-W-- ,

PCV FTO J
5 M

3.OE-03N Pressurecontrol valve fails to open
.

E-AOV-CC-G 30 ‘M
PCV FTO P > 3.OE-03N Pressurecontrol valve ,failsto open ,E-AOV-CC-G - “
PCV FTO Q

30 M
3.0ET03N PRESSURECONTROL VALVE FAILS.TOOPEN E-AOV-CC-G “ 30 M

PCV T&M 1 4.OE-OIY T&M performed on a PSV a: estimatedby cog: 1/5 years * 2 valves 10 M
PDE FHI T 100E-6H Differentilapressure transmitter-inRPT E-PST-FA-I 3 M

system fails high
PDS FTC T , 3.OE-06H Differentialpressure switch failsto,

t
E-DPS-FA-I . 10 M

close
PDS FTC V 3.OE-06H Differentialpressure’switch fails,to

.
E-DPS-FA-I . 10 M

close.
PDS FTO V 3.OE-06H Differentialpressure switch fails to E-DPS-FA-I 10 M.

open
PDT BFL P ‘

. .
3.OE-06H Differentialpressure-transmitterfailure E-DPS-FA-I 10 M

PE- CCA R 1.OE-07H CC: FAILURE OF BOTH PRESSURETRANSMITTERSE-TST-FA-I * 0.1 -
PE- FLO R 1.OE-06H Pressure transmitter fails (nohigh

3 M
E-PST-FA-I 3 M

pressure signal) “

o
0
0
0
.

1
-1

0 I

‘1

i

j . - . - ._ :_: . . ‘L_‘.—-
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. Type Codes for I:\CAFTA\DATA\MASTER.TC 11/11/94 11:43 AM (CONT.)

?ypeCode Rate Description Source EF D

‘GVFTC R 3.0E-03N Plug valve fails to close E-SOV-00-G 10 M
‘ICFLO P 1.OE-05H Pressureindicator/controller fails low E-IND-FA-I. ‘
)IPBFL O

10 M
6.OE-06H CTW header piping breaks E-PIP-LE-W, (estimated 2000 feet of 10 M

‘1PLKS O
header)

1.5E-07H Water.leakin cooling coils through a: 50 feet of piping in cooling coil, 10 M
vessel E-PIP-LE-C

‘1PLKS P 9.OE-09H PIPE LEAKAGE E-PIP-LE-C3E-9/HR–FT * 30 FT = 9E-9/HR 10 M
11PPLG 5 1.OE-07H SRAT vent inlet line-plugs from NH4N03 a:100 feet of piping and E-PIP-PG-G 10 M

buildup
~IPRUP 1? - 2.18E-08H PIPE RUPTURES . EGG-SSRE-96393E-11/HR-FT * 725 FT (UPPER30 M

BOUND)
?IPRUP V 2.18E-08H Pipe ruptures .. EGG-SSRE-96393E-11/HR-FT * 725 FT (UPPER 30 M

BOUND)
?IPVCR 3 - 2.55E-08tiN2 pipe damaged from vehicle crash DWPF SAR section 9.4.31
?IPVCR P

io M
,1.27E-09HOWST transfer line damaged by vehicle DWPF SAR section 9.4.31 10 M

crash
?MP BFL 4 ..3.OE-05HPump fails E-MDP-FR-W 10 M
?Ml?BFL 5 3.OE-05H Pump fails E-MDP=FR-W . . , 10 M
?MP BFL F “ 3.OE-05H Pump fails E-MDP-FR-W, 10 M
?MP BFL G 3.OE-05H Pump fails to continue running E-MDP-FR-W 10 M
~MP BFL K 3.OE-05H Pump fails to continue running E-MDP-FR-W 10 M
PMP C3C G l,5E-oljH.COMMONCAUSE FAILURE OF THREE OR MORE E-MDP-FR-WX 0.05 10 M, MOTOR-DRIVEN PUMPS TO RUN !

PMF FTR E 3.OE-05H Pump fails E-MDP-FR-W 10 M
PMP FTR F’ 3.Ok-05H Pump fails to run the entire mission time E-MDP-FR-W 10 M
PMP FTR G 3.OE-05H Pump fails to run the entire mission time E-MDPTFR-W 10 M
PMP FTR O “ “ 3.OE-05H Pu,mpfails to run the entire mi,ssiontime E-MDP-FR-W 10 M
PMP FTS E 300E-03N Pump fails to start E-MDP-FS-W 5 M
PMP FTS F 3.OE-03N Pump fails to start E-MDP-FS-W 5 M
PMI?FTS G 3.OE-03N Pump fails to start E-MDP-FS-W 5 M
PMP FTS O 3.OE-03N Pump fails to start E-MDP-FS-W 5 M
PMP OFF E 5.OE-02N Pump not in auto mode a: estimated by cog eng in 2/14/94 10 M

meeting
PMP ON- I ,1.OM Formicacid feed pump started to adjust a: MFT requiresaCijustmentl/month 10 M

MFT
PMP T&M G 1.ON MOTOR-DRIVEN PUMP NOT RESTORED FOLLOWING A: NOT RESTORED 10 M’

TEST & MAINTENANCE
>

PMP T&M I 6.OE-05H TkM performed on steam condensatepump twice the failure.rate.(2.pumps)
PMP T&M O

10 M
1.OE-02N StandbyCTW pump out of service for T&M a: 1% of the time the standby pump is out 10 M

for T&M
POP OFF E 5.OE-02N POP not loaded for chilled water system estimated by DWPF cog eng 3-29-94 to be 10 M

5%
POP OFF F 5.OE-02N POP not loaded for process cooling water estimatedby DWPF eog eng 3-29-94 to be 10 M

system / 5%
POP OFF R 5.OE-02N POP not’loaded for ventilation system estimated by DWPF cog eng 3-29-94 to be 10 M

5%
POP OFF T 5:OE-02N POP not loaded for LPPP vessel vent estimated to be 5% 10 M

system

.)4
$’
w’
+
o
0
0
0
.

0
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Type Code .Rate Description , Source , EF D

POP OFF V .5.OE-02NEMO bypassed or not online,for air ‘estimated by DWPF cog eng3-30-94 to be 10 M
-compressors 5%

PR- HI- P 1.OE+OOD Pressure of OWST rises .“ Daily temp swingsdocumented fromops 3 M
data

PR- IDL 6 “ 2.3E-02H PR batch’idle in PR a: 43 hour batch 10 M
PSE FOP 3 5.OE-07H Rupture disk on compressedgas system a: E-SRV-RI-G

“fails-open
10 M

PSH FCL.1 1.OE-06H High pressure switch fails closed \ E-ATS-OC-E 10 M
PSL CAL 1 2.OE-OIY PSL calibrated a: calibrated every 5 years 10 M
PSL FTC 1 1.OE-06H Low pressure switch fails to close E-ATS-00-E
PSL FTC 2

10 M
1.OE-06H Low”pressureswitch fails to close E-ATS-00-E

PSV FOP 1
. 10 M

5.OE-07H Pressure Safety valve fails open E-SRV-RI-G
PSV FOP 2

. 30 M
5.OE-07H Pressure Safety valve fails open E-SRV-RI-G 30 M

PSV FOP 3 5.OE-07H Pressure Safety valve fails open”
.

PSV FOP ~
E-SRV-RI-G ‘ 30 M

5.OE-07H PressureSafety valve fails open E-SRV-RI-G 30 M
PSV FOP 9 5.OE-07H Pressure Safety Valve fails open E-SRV-RI-G 30 M
~SV FOP A ~5,.OE-07HPressure Safety valve fails open ~ E-SRV-RI-G
PSV FOP B

30 M
5.OE-07H Pressure Safety valve fails open”

PSV FOP l!’
E-SRV-RI-G. ~

5.OE-07H Pressure Safety valve fails,open -
30 M

E-SRV-RITG 30 M.
PSV FOP J “ 5.OE-07H Pressure Safety valve fails open E-SRV-’RI-G

...

PSV FOP P
30 M

1.OE-06H pSV fails open - chemical
PSV FOP V,

E-SRV-LI-C 10 M
5.OE-07H Pressure Safety valve fails open E-SRV-RI-G . .

PSV FTO P
30 M.

1.0E:03N Mariualvalve fails to open E-XVM-CC-G
PSV RPT Q

10 M-
5.OE-07H Pressure s,afety.valveruptures- E-SRV-RI-G

PT- CAL 1
30 M

2.OE-OIY PT calibrated a: calibrated every 5 years ‘- ‘ 10 M
PT- FHI F l,OE-06H pressure transmitter fails high, E-PST-FA-I 3 M
PT- FHI G 1.OE-06H Pressure transmitter fails high E-PST-FA-I 3’M
PT- FHI K 1.OE-06H Pressure transmitter failshigh

..
E-PST-FA-I

PT- FHI P
3 M

1.OE-06H Pressure transmitter fails high-
PT- FHI V

E-PST-FA-I 3 M
1.OE-06H Pressure transmitter-fails,high

PT- FLO E
E-PST-FA-I ‘

1.OE-06H Pressure transmitter fails low ..
3 M

RE- FLO O
E-PST-FA-I-W “ ,. 3 M

“5.OE-06H Radiation element fails low E-RST-FA-I . 5 M
REG FTO 1 ‘ 3.OE-06H Pressure regulator on C02 system fails to E-CAV-NR-G - 10 M

open ~
RY- C2D R 3.OE-08H CC: Two reiays fail open” E-RLC-Cd-E * .1 “30M
RY- C3D R ‘ 1.5E-08H CC: Three relays fail open

,,
E-RLC-CO-E * .05 30 M

‘RY-C3G R 5.OE-05N Relay fails tO.CIOSe ‘E-RLP-00-E* .05 ~
RY- CCE R

. 10 M
1.OE-04N Relay fails’to close (>,2 components,) E-RLP-00-E * ,1

....
10 M

RY- FOP R 3.OE-.O7HRelay fails open E-RLC-CO-E 30 M
RY- FTC R“ ‘“ 1.QE-05N Relay fails to open ““ E-BIS-00-E
RY- FTO’4 1.OE-05N Relay fails to open

10 M
E-BIS-CC-E

RY- FTO 5 ! 1.OE-05N Relay fails to open
10 M

E-BIS-CC-E 10 M
RY- FTO S 1.OE-05N Relay fails to open E-BIS-CC-E
RY- FTO V 1.OE-05N Relay fails to”open

10 M
E-BIS-CC-E

SC- FLO T 1.OE-06H LPP VVH fan speed controller fails low
10 M

E-TFI-FA-E 10 M
SLG PRE 5 1.OE-02N Excessive noble metals present in-sludge estimated by DWPF/TNX in 2/8/94 meeting 10 M

at SRAT
SLR BLU U 1.OE+OON Excess salt build up “ a: e“xcessbuild up when salt present in 10 M

melter

.. 0

. .
,

I
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Type Code Rat”e Description Source EF D

SLR PRE U 5.OE-OIY Excessive salt content’presentin melter assumed present every batch (1/86 hours) 10 M
feed solution

SRA PRE 5 5.OE-OIY Macro batch of sludge to DWPF (every2 Estimated by TNX and DWPF (in meeting 10 M
years)

STM BFL G ‘
‘ minutes 3/8/94)

2.OE-04H Site steam (to DWPF) steam generator DWPF SAR Section 9.3.20.3 Steam Suppiy
fails

10 M

SV- ADJ 5
and Distribution Systems, Frequency

1.OE+OOM Needle valve adjusted estimated by cog eng 10 M
SV- FCL 1 5.OE-07H Solenoid valve fails closed E-SOV-OC-W 10 M
SV- FCL Q 3.OE-06H Solenoid operated valve fails closed E-CSV-FC-G 10 M
SV- FCL V 5.OE-07H Solenoid val’vefails closed E-SOV-OC-W ‘ ‘ 10 M
SV- FOP 1 5.OE-07H Solenoid valve fails open E-SOV-CO-W 10 M
SV- FTC G 1.OE-03N Solenoid valve fails to close
SV- FTO G

E-SOV-00-W 10 M
1.OE-03NSOLENOID VALVE FAILS TO OPEN E-SOV-CC-W % 10 M

TC- FLO 1’ 3.OE-05H Temperature controller fails low ‘ E-PLC-FA-I 10 M
TCV CAL 1 lM Maintenance performed on SCVC chilled ‘estimated 10 M

water system
TCV FCL D 5.OE-07H Temperature control valve (solenoid E-SOV-OC-W 10 M

operated) fails closed
TCV FCL F ~ 5.OE-07H Temperature control valve (solenoid “E-SOV-OC-W 10 M

operated) fails closed
TE- CCA S 1.OE-07H CC: Temperature elements fail (2 a: E-TST-FA-I X .1 3 M

components)
TE- FHI S 1.OE-06H Temperature element fails
TE- FLO D

E-TS’T-FA-I 3 M
1.OE-06H Temperature element fails

TE- FLO F
E-TST-FA-W 3 M

1.OE-06H Temperature element fails E-TST-FA-I
TNK LKS 3

3 M
1.OE-08H Liquid N2 tank leaks

TNK LKS P
E-TKP-LE-W 10 M

1.OE-07H TANK LEAKS E-TKP-LE-G 10 M
TNK USD 1 lM C02 supply tank volume used
TNK USD 3

estimated by cog eng. supply = 30 days 10 M
3.3E-OID N2 supply tank volume used a:

TOP BFL O
Told by cog eng. supply . 7 days 10 M

6.7E-03N Failure of C02 backup system Fault tree calculation,of SPCBP,CAF 5 M
(10-6-94)

TOP BFL 1 6.7E-05H SPC primary purge system fails Fault tree SPCPP.CAF (10-6-94)
TOP BFL 2 ~

10 M
1.9E-05H Loss of CP$ primary (air)purge system Fault tree calculation of CPCPP.CAF 5 M

(10-6-94)
TOP BFL 3 7.7’E-06HBulk N2 tank’supply failure Fault tree calculation of N2TNK.CAF “5M

(10-6-94)
TOP BFL 7 3.7E-05N CPC nitrogen tank supply failure Fault tree calculation of CI?CTNK.CAFb . 5 M

(10-6-94) .

TOP BFL A 5.4E-03N CTW Deep well system unavailable Fault tree calculation of Deep,CAF 10 M
(10-6-94)

TOP BFL B 6.3E-06H CTW primary pumps fail Fault tree calculation of CTWP.CAF 10 M
(10-6-94)

TOP BFL E 2.3E-05H Inadequate chilled water’to supply header Fault tree calculation of CHW.CAF 10 M
(10-6-94)

,TOPBFL F 2.3E-03N Inadequateprocess cooling water to Fault tree calculation of PSW.CAF 10 M
supply header

TOP BFL G
(10-6-94)

2.lE-04H Failure to supply steam to supply header Fault tree calculation of STEAM,CAF 10 M
(10-6-94)

,.

o
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TOP BFL H ‘ 3.5E-05H Loss of normal power ., Fault tree calculation,of POWN,CAF 10 M
(10-6-94)

TOP BFL J 5.3E-04N Local LPPP N2 unavailable Fault tree LPPPN2.CAF (10-6-94) 10 M
TOP BFL N 1.lE-02N Failure of backup power Fault .Preecalculation of POWD.CAF 10 M

(10-6-94)
TOP BFL O 1.lE-05H CTW loss-due to valves or piping Fault tree.calculationof CTWCC.CAF 10 M

(10-6-94)
TOP BFL Q 3.3E-05N Vitvent failure (normalpower and IA Fault tree VV.CAF (10-25-94) 10 M

available)
TOP BFL R 1.lE-03N Vitvent failure (norm power unavail, 1A Fault tree VV-E.CAF (10-25”-94) 10 M

avail)
TOP BFL S 7.6E-03N Vitvent failure (normpower, IA ‘ Fault tree VV-EI.CAF (10-25-94) 10 M

unavailable)
TOP BFL T ‘. 5.5E-06H BULK N2 PATH FAILURE (EXCL.N2 TANK ‘Faulttree BLKN2.CAF (10-6-94) 10 M

SUPPLY FAILURE) .

TOP BFL U 4.lE-04N SPC”N2 supply unavailable Fault tree SPCN2.CAF (10-6-94)
TOP BFL V

10 M
1.IE-05H Loss of instrument air Fault tree cal-culationof Inair.CAF 10 M

(10-25-94)
T:P BFL.W 3$1E’03N CPC backup purge unavailable Fault tree CPCBP.CAF (10-6-94) ‘ 10 M
TRF BFL S 1.OE-06H LID HEATER TRANSFORMER FAILS . E-TFP-FA-E 10 M
TRF-CCA S 1.OE-07H cc: 2 LID HEATER TRANSFORMERSFAIL E-TFP-FA-EX .1
TRS PLG 1

10 M
5.OE-07H Traveling screen plugs in water system E-TRS-PG-W 10 M

TSH FCL 1 1.OE-06H High temperature switch on C02 system- E-TST-FA-1 .- 3 M
fails closed

TX- PRE 5 ‘ 1.2E-02H Transfer from PRBT to SRAT. 1 per 86 hours .- ... 10 M
TX- PRE 9. 2.3E-02H PR transfer 1 per 43 hours
TX-PRE, B

10 M
2.3E-02H PRFT transfer . 1 per 43 hours 10 M

UA- FTA 2 ,- 3.OE-06H Compressor‘troublealarm faiis “ E-LOG-FA-I 5 M
UA- FTA E 3.OE-06H DCS module failure “ E-LOG-FA-I 5 M
UPS BFL R 4.7E-04N Loss of UPSto ventilation system DPST-87-642,Table E.6
VAP LKS G 1.OE-07H VAPORIZER LEAKS a:HTX-LI-W 1: H
VB- FOP P ~ 5.OE-07H Vacuum breaker fails open E-VBV-RI-G - ~

,.
30 M

VLV LKS P 1.OE-08.HVALV,E,LEAKAGE
.

E~MOV-LE-W 10 M
WE- CAL 1 2..OE-O1YWSL calibrated calibrated every 5 ye$rs

3.OE-06H Weighing element for C02 system fails
a: 10 M

WE- FHI’1 EALST,FA-I (assumed to be similar to flow 10 M
high sensor)

WSL FTC 1 3.OE-06H Low weight switch fails to close’ E-LST-FA-I‘(assumedto be similar to’flow 10 M
sensor)

WTR PRE U 1.OE+OON Wa~er in the melter a: present due to .water’purge , 10 M

..

.
. .
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Attachment 5.
Accident Fault Tree Plots and Cutsets ‘

I
PVVH Explosion 110 “
SRATExplosion 171
SMEExplosion - 208
PRBT Explosion 238 “
MFT Explosion 254
PR Explosion 266
OE Explosion 292
OECTExplosion I 311
PRFT Explosion 330
Steam Explosion in Melter , 352
Melter Offgas Explosion ‘ 366
SPT Explosion 380
PPT Explosion 401 “
OWST Explosion 414
SPC Explosion 432
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Expkasion In the
PWH

I f

Ignition source Expkaslve mlxfure
present In PVVH of. hydrogen or

benzene In PWH
.

1.05E.04
Use TC value Per Yesr 02m7/95

\
Explostve ges High benzene

concentration In concentration In

PWH from CPC { PVVH from SPC

.’

,’ I 1 I

Exploslve benzene’ PVVH ftOW tOW Excess benzene from PWH fh2WtOW

or hydrogen level PR, due to steam
In PWH from CPC

whhoul Isolsllon
valves falllng open from SPC

I I Q.PVV-10 ! I Q.PVV-20 1

3.33E.02 3.29E-OE I,75E.05
Per Year Per Year

Page 2 Page 32, Page 33 Page 44
.

h

High benzene from
SPC overwhelms PVVH

I G. PVV-19 1
,’

4,22E-05
Per Yaar

Page 41

PVVH Explosion ‘ I C:\CAFTA\PVVH.CAF I .2-07-95I Page 1

o

,



I

[

I

I

,.

.

.

‘.

.’
,,

. .
..

,,

Exploslve’ benzene
., or hydrogen level ,

.-
In PVVH from CPC

.,

Page 1 ) G.PW-5A ]

, \

/

High benzene level . Exploslve hydrogen
In PVVH from CPC level In PVVH from

CPC
. ..- .,.

I
.-

,.

,,
,,

I .. _,’

High Iemperalure In ‘ High benzene level
FAVC from CPC

. . ~.,

. . .. 1 Q-PVV.5D i I Q-PVV-5E
,.. .

3.99E:OI ‘, .
I

4.79E-05
. . Per Year. Per Year

1 1 1 I ,-
Chllled waler . FAVC chilled waler High benzene from ‘,

failure (all causes) .
High tienzene

temperature control S~T due to low .. . concentration
valve falls closed

.

Mlup during transferred from PR
transfer to PFIBT

,.

I TCV3431-FCLD# [ I Q.SRAT-63 I
,

., “4.30E-05 1,46E-05 J
/,.

a: corrected by Per Year

Page 3 nexl SFfAT batch Page 4 . . .Page 6 , ‘ .
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Steam falls due to
CTW primary and

A deap. well pumping
failure

Page 4

I I Per Year
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PRCiD drain valve

falls to close

MOV1131.FTCKU
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High formalefiormlc
acid conlenl In PHA

Page 8 I G-SRAT-51 I

Page 22

,

Fall 10 detect high Excess formic acid
formalelformlc acid added to PR

.,

I G-SRAT.52 [
2.84E-03

Per Year . .

I i 1

Sample error In Pil Common cause: PR Formic acid feed Formic acid supply
and PRST and PRBT aamplea pump on valve 10 PR

Inadequate Inadvarfently opena

I G.SRAT-57 ( t PMPFACIDON.1+ [ 1 Q.SRAT-53 [
1.21E.04 1.39E.03 9,Q4E-01

●
a: pump runs 1 hour Per Year

.-

f 1 1

PR peat.procaaalng PRBT eample ftrllure Formic ecld PR formic acid
sample failure or or error addillon valve to supply valve left

error PR falla open open following acid
addlllon

I G.SRAT.58 I I Q.SFIAT-59 [ I FCV2056.FOPI+ ( I
1.IoE.02 1.iOE-02 8.00E-06

a: 8 hours lo repair

PAge 12 . Page 13 Page 14

a.
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PR poskprocesslng
sample Iallure or

“ error

Page 11 I G.SRAT-58 [
1.1 OE-O2.,

,

Fallura to sample Incorract eample I ‘-
PR formale content analyala of PR

formale content

:-’
Uae TC Value ~~

,..

Falklre to follow ‘1
procadura for PR , ‘
formale aampllng

)
. .

. .
\

Use TC value !’

,..

-., , . .

. .

.

>

. .
.
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‘Excessive nllrlc

acid added 10 SRAT

Page 8
G-SRAT.23

Psge 22 3,43EtO0
Per Year

*
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SME HZ delector #2
gives felse slgnqls
10 LFL computer

/, .

Pege 26
,. .

I
Ak Inleekege In

,,
SME hydrogen

. .
,.

SME deleclor 8798.,. deleclor 2 OLIIof
eemple line cellbratlon, .’

I AEGL1798.LKs4# I., . .

,, twlce&ear “ ,.
..

r.
rnonthiy

SME hydrogen {
detector 2 (8798)

.’

:. i- fells low
),

.“
,,

~. /

. batch . .

,

. . ,.

. .
./ ., .’.

. .

,.,,

. .,
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SME offgas ssmple
flow low switches

I
SME sample low flow

Indlcallon awllch
8803 falla high IIF+

SME sample flow
Indlcatlon switch
88o4 falls high

FSL8804-FTC4U

1,09E-03
q rfarty a: Checked quarterly

%?

SME sample flow
Indlcallon awllch
8800 falls h!gh

FsL8800.FTc4# “

1.09E.03
a: Checked quarlerly

,

\ ,,
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Process coofing
waler failure

. .

Page 34 I G.PSW-IE [

Page 42 ‘ 1,98E-01
Per Year

.,

I f
Inadequate process Failure 01 CTW

coollng waler valving or plplng
(excl. POWN & POWD (excl. INAIR)

or CTW) ,’

CTWCC.CAF <

Instrument alr CTW primary and
failure (excl CTW deep well pumping
or POWNIPOWD) failure

I TOPINAIRBFLV+ 1 1 Q-CTW-A-IE [
2,86E.04 1.95E.03 -

From faull Iref PerYear
lnalr.CAF Page 37

Loss of primary and
backup power to

load centere

Page 36

,.

..
“
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High benzene from
\

SPC overwhelms PVVH

1, Page 1
G-PVV-19

SCVC vapor exit High benzene to

temperature high SCVC Irom PR or OE

I GPW-21 [ I G.PW-22 [

7.57E-01 4.47E-05

Per Year Per Year

Page 38

i

High”banzene to High benzene to .
.

SCVC from PR f, sCVC from OE

I G.PW-22A 1 I a3.PVV.22B

1.76E-05 “.

Per Year

I 1

PFICID Iamperature Fall to stop PFIFT OEC/D Iamparature

high

Fall to slop OE

. to PR transfar on high banzene bollup

high PVVH benzena

t G-PW.23A [ I Q. PW.38 I I G.PVV.23B 1 I G. PW.23E 1

2.IIE.01 t .65E-03 2.1 IE-01

Per Yaar

2.85E-03
Per Yaar

Page 34 Page 39 Page 42 P$ga 43

PR.feeding In’ Benzana balng

prograas bolted off In OE

I FED.PR-PREK# ~ .

4.50E-02
2 hours per PR batch a: 2 hours par batch
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Gate/Event Name Paae Zone Gate/’EventName I!U+m Gate/Event Name Paae Zone Gate/.EventName Paae Zone
AEG3407-FL0511 . 4i3” FCV2056-FOPI+ 11 .G-PRBT-1 6 G-PW-23E 43 ‘
AEG3407-LKS511 ‘ 40 FCV3000-FCL5+ 4. G-PRB,T;2 ‘ 6 G-PvV-24 44 -
AEG3408-FL05\l 40 Fcv3000-FTcG# ‘ 20 , G-PRBT-4 6, G-PW-25 44
AEG3408-LK+5\l 40 Fcv3080-FTc41 25 G-PRBT-4A 6’ G-PW-25A 44
AEG8795-FLo51\ 19 “ Fcv9301-FTc911 .43, f“ G-PRBT-4A “, ‘ 7 G-PW-25A 46 ,-
AEG8795-LKS5tl 19 FE-5860-FLOKjl 47 G-PRBT-4B ,7. ‘G-PW-25B 44
AEG8796-FL05#l 19 ‘ FE-604$-FLoK# 46 .G-PRBT-5 6 G-PW-25B 47
AEG8796-LKS511 19 FED-PR--PREKfl - 41 G-PSW-E 2o“ G-PW-26 “ 44
AEG8797-FLOD# 27 .FSL8799-FTCD# 17 ‘ G-PSW-E . . 21 G-PW-27 ’44
AEG8797-LKS4# < 27 FSL8800-FTC4# 29 G-PSW-E ‘ 25 G-PW-27. ‘ 48
AEG8798-FLoD# 28 FsL8801-FTc5+l 17 - G-PSW-IE ‘ 34 - G-PVV-28 . 44,
AEG8798-LKS4# 28 FsL8802-FTCD,#, ‘ 17 G-PSW-IE . 35 ,. G-PW-28. 49
AEGsRAT-LKs511 - 19 . FSL8803-FTC4# 29 G-PSW-IE 42 G-PW-29 48
AX-8795-BFL5i “ 19 FsL#3804-FTc4# 29 G-P.W-1O 1 G-PW-30’ “ 49”
AX-8797~BFL4# “ 26 .‘G-CPCBP 31 G-PW-1O ‘ 33’. G-PW-32 39
BcHsRAT-DBL5# 9 G-CPCBP-A 31 G-PW-11 33 G-PW-32 .40 .
BCHSRAT-PRE5+ . g. G-CPCPP 31 G-PW-12 32 ~ G-PW-32 ‘ ~ 43
BKRSRATSFOPD# 16 G-CPCPURGE .8 G-PW-13 ‘ ‘ . ‘ 32 G-PW-33 .. 40
BNZOEHOTPREP# 41 ~ G-CPCPURGE -31 G-PW-13 . .“45. G-PW-34 40
cc2-sME-H2-1#”. 26

/
G-CTW-A-E 21. G-PW-19 1$ G-PW-35 “ 40

cc2r3ENz-AEGl# . 40 G-’CTW-A-IE 3’” G-PW219 41 G-PW-38. ’33
CC2MAINTHCV1# 33 .G-CTW-A-IE 35 G~PW-20 1 G-PW-38 39
CC2PWH-FAN1+ 32 ~ G-CTW-A-IE 37, G-PW-20 4.4 . G-PWY38 41
CC2PWH~FE-7# 44 G-CTW-B-E -21 . G-PW-21 33 . G-PW-39 39
CC2PWH-MOV1 f} 44 G-CTW-B-IE ~ 37 G-PW-21 . 38 . G-PW’-4 1
CC2SRAT-LFL5# “ 19” G-CTW-C-IE 3 ,G-PW-21 41” G-PW-5 1
CC2SRAT-SMP6.# 11 G-CTW-IE, . 3 -G-PW-21B’ 38 G-PW-5A ‘ . 1-
CC2STEAMHCV1+ . 33 G-POWER-E = 16 ‘ G-PW-22 41 G-PW-5A 2..
cc3-sME-FsIJ4# 26’ G:POWER-E 18 G-PW-22A ‘“ 41 G-PW-5B ‘ 2
c’c3MAINTFsLl# 26 G-POWER-E ‘ 21 .“ G-PW-22B ,41 G-PW-5C , ‘2
cc3sRAT-FsLD# 16 G-POWER-E. 30 G-PW-23 ,33
FANPW1-BFLD:

G-PW-5C 8
32 GLPOWER-E ~ 48 .G-Pw-23A 33 G-PW-5D 2

FANPw2-BFLD# 45 G-POWER-E- 49 G-PVV-23A 34 G-PW-5E’ ‘ 2
FANPw2-FTsD# 45 G-POWER-IE ‘3 G-PVV-23A 41 G-PW-6 1 -
FANPw2-T&MD# 45 G-POWER-IE 32 G-PVV-23B 41 G-PW-7 1“
FcV1027-FOP9+ 33 G-POWER-,IE -’ 35 G-PW-23B 42 G-PW-7 ‘ 32
FCV2044-FTC4# . 25 G-POWER-IE 36 “G-PVV-23C” “7 33 G-PW-7” 44
FcV2056-ADJI+ ’14. G-PRBT-1 2 G-PVV-23E 41 G-PW-8 ‘“- - 32
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2ate/Event Name Paae Zone Gate/Event Name - Z&?ne Ga~elEvenE Name - w Gate/Event ‘ame ~ ~
2-SRAT-12 . 8’ G-sRAT-58 12 - GSME-7 26 0PRPRBT3ACN1H 13
Z-SRAT-22 8 G-SRAT-59 “ 11 GSME-8 26 OPRPRBT3ACNUII - 13

G-SRAT-22 9 G-SRAT-59 13 GSME-9 26 oPRPRBT3LAHlti 13
G-sRAT-23 8 G-SRAT-63 2 HCV1038-FOP9+ ‘ 33 OPRPRCD-SVL1# 6
G-sRAT-23 ~ 15 G-SRAT-63 ‘ 4. Hcv3010-FToF#l 20 oPRPw2-RMHl# 45

G-SRAT-23 22 G-SRAT-64 4 HCV3089-FCL4# 25 OPRSLG1-ACNU#
lo .

G-SRAT-23-A 15 G-SRAT-67 “ 4 IGNPWH-PREl# 1 OPRSLG1-LAHl# 10
G-SRAT-25 8 G-SSW 2 Movlo41-FTcK\l 49 ; OPRSMEV-RMHl# 30
G-sRAT-26 8 G-SSW 3 MOV1100TFTCK# 39 OPRSRAT-CANl# 15
G-SRAT-26 ~6 G-SSW 38. MOV1131-ADJ6+ 6 ‘ OPRSRAT-NCNl# 15
G-SRAT-27 16 G-STEAM 4 MoV1131-ADJ6+ 7“ oPRsRAT6AcNl# 24

G-SRAT-27 . ’19 G-STEAM-2 4 Movl131-FTcK# 7 oPRsRAT6AcNu# 24

G-SRAT-28 . “19 “ G-STEAM-2 ~ 5 MOV1131-LKS6+ 7 0PRSRAT6LAHl# . 24
G-sRAT-29 .19 GCPC-5B 8 MOV5862-FCLD+ 32 oPRstiT7AcNl# 23
G-SRAT-30 19 GCPC-5C 8 Mov5864-FTOD# 45 0PRSRAT7ACNC# 23
G-SRAT-31 16 GCPC-5C 22 MOV927Q-FTCK# ‘ 48 ‘ .0PRSRAT7LAH1# 23
G-SRAT-32 ; 16, GSME-10 .26 oPR-F?R3-AcNl# 12 oPRsRATvRMH5# 16
G-SRAT-32 -“17 GSME-10 27 oPR-PR3-AcNu# 12 “ PcssRAT-BFL5# .23

G-SRAT-32A ~ 16 GSME-i1 26 ‘ oPRll17-McHl# 34 PcssRAT-BFL5# 24 ,
G-SRAT-33 16 GSME-11 28 oPRl131-AcLl#l’, 6 Pcv3004-cALl# 4
G-SRAT-44 8 GSME-12 26, oPRl131-vRHl# 7 PCV3004-FCLG+ 4
G~sRAT-44 20” GSME-13 26 0PR2056-ACN6# 14 PMPFACIDON-1+ 11
G-SRAT-45 20 J GSME-14 26 oPR3004-McH3# 4 PMPSME--BFL4II 30.

G-SRAT-48 8 GSME-14 29 0PR3407-MCH2# 40 ‘ PMPSRATSBFL5# 16
G-SRAT-48 10 GSME-15 26 0PR3408-MCH211 40 PR-PHA--IDL6# 6:
G-sRAT-48 22 “ GSME-15 30 0PR5860-MCHl# 47 RY-4041-FTo5# 20

G-sRAT-48A 10 GSME-17 22 oPR6041-McHl# 46 RY-PFsFTFTo4# 25

G-SRAT-49 10 GSME-18 ‘ 22 0PR8795-MCH2# 19 ‘ RY-PRPMPFTo5# 39

G-SRAT-51 - 8’ GSME-20 22 0PR8796-MCH2# X9 RY-SRTL-FT0511 4
G-SRAT-51 ~ 11, GSME-20 23 0PR8797AMCH111 27 sLGNoBL-PRE5\l’ * 10
G-SRAT-51 22’ GSME-21 “ 22 . 0PR8798AMCHl# 28 SRABATCHPRE5+ 10!

G-sRAT-52 , 11 “ GSME-22 ‘ 22 0PR9346-MCHl# 42 TCV1116-FCLD+ 34

G-SRAT-53 11 GSME-22 24 0PR9356-MCHl# 38 TCV3461-FCLD# 2
G-SWT;54 ,- .:: GSME-31 22 OPRBATCHNCHl# 9 TCV9346-FCLD+ 42

G-SRAT-54 ‘GSME-31 25 OPRMAINTMCHl# 16 TcV9356-CAL1+ 38

G-SRAT-57 11 GSME-32 - 25 oPRPR3--LAHl# 12, TCV9356-FCLD+ 38

G-SRAT-57A 11 GSME-6 22 oPRPR5--AcLl# 6 TE-1117-FLOD+ 34

G-SRAT-58 . 11 GSME-7 22 oPRPR5--LANl# 6 TE-9346-F$LOD+ “ 42
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Gate/Event Name ‘I!E!&k Z& Gate/Event-Name .PaaeZone GaLe/Event Name Ea9szQIIs2 ~ e’.hwkm
TE-9356AFL0-D+ 38 - ,
TOP-PVVH 1
TOPCPCBPBFLWII 31

/ . .
,,

TOPCPCPPBFLj+ 31
TOPCPCTKBFL7J 31 “ ,
TOPCTWCCBFLOII

,’
21 . . ;’

-,

TOPCT-WCCBFLO+ . 3, .\

TOPCTWCCBFLO+ 4 ,’ . .

TOPCTWCCBFLO+ 35
TOPCTWP-BFLB~ -21
TOPCTWP-BFLB+ 5 ,,.

TOPCTWPLBFLB+ 37
TOPDEEP-BFLA# , 5
TOPDEEP-BFLA# - 21 “

,.

TOPDEEP-BFLA# 37
,,

TOPINAIRBFLV# ’21’
., .,

TOPINAIRBFLV+ 3’
.-

.,

TOPINAIRBFLV+ 4 - ., ...

TOPINAIRBFLV+ 35
,“>.

TO’PN2TNKBFL3# 31’,
l’OPPOWD-BFLN# -

\
18 “

\.. . .’

l’OPPOWD-BFLN# 36.:
,, ,,

TOPPQWN-BFLHH 18 ‘,
,.

.. ,,

I’OPPOWN-BFLH#
..

21
I’OPPOWN-BFLH+

,,, .,
31( ~ .

I’OPPO@BFLH+
..

36
l?OPPOti-BFLH+ 37/

,.

l?OPPSW-~BFLFfl ‘ (21 ‘
..- . .

,.

rOPPSW--BFLF# 35
I’OPSSW--BFLE+ 3. ,
l’OPSTEAMBFLG”+~ 4 !“ ,.

l?X-’NITR-PRE5+ 15 : ‘5
,,

.
I’X-PRFTP,PREB\ _ . 33,
l?X-SRAT-PRE5+ 4
JPslo41-BFLR# 49 .

JPS9278-BFLR# 48
,
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Cutsets for C:\CAFTA\PWH.CSR 2107/95 12:37 AM

Set Event Descriptiofi c E.E. Calc. Cutset

No. Name Input . Result Freq. (/Yr)

TOP-PWH 3.13E-06

1. BCHSRAT-DBL5# SRAT process uses double batch of PHA 1 IN 1.00E-OIN 5.64E-07
1.OE-OIN

BCHSRAT-PRE5+ SRAT batch processed 4 86H 5.08E-01
1.2E-02H

IGNPVVH-PREl\l Ignition sourcepresent in PWH 1 IN 3.00E-02N
3.OE-02N

OPRBATCHNCH1{I .,STA incorrectlyassesses PHA requirements 1 “lN 1.00E-OIN
.l.QE-91N

.TOPP~WD-BFLNil LOSS OF BACKUP POWER (DIESELGENERATORS) 1 lN ‘1.1OE-O2N
1.lE-02N

ToPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H

2. IGNPVVH-PREl# Ignition source present in PWH 1 lN 3.00E-02h 3.42E-07
3;OE-02N

OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 lN 3.00E-02N
3.OE-02N

TOPPOWD-BFLN# LOSS OF.BACKUP POWER ‘(DIESELGENERATORS) 1 lN 1.1OE-O2N

TOPPOWN-BFLH+
1.lE-02N

LOSS OF NORMAL ELECTRIC POWER TO DWPF . 4 8.5H 2.97E-04
3.5E-05H

TX-NITR-PRE5+ Transfer nitric acid into’SRAT 4 ‘ ltl l.l9E-02-
1.2E-02H ‘“

‘3. IGNPVVH-PRE1{I Ignition source present in PWH 1 lN 3.00E-02N 3.14E-07
3.OE-02N

TOPCPCBPBFLW# Backup ’CPCpurge fails (exceptN2 tank supplY failure) 1 1N 3.1OE-O3N-
3.lE-03N

TOPPOWD-BFLN{I LOSS OF BACKUP POWER (DIESELGENERATORS) 1 1N 1.1OE-O2N
1.lE-02N

TOPPOWN-BFLH+ Loss OF NORMAL ELECTRIC POWER TO DWPF “ 4 8.5H 2.97E-04
3.5E-05H ..

4. CC2PVVH-FAN1+ cc: both PVI?Hfans fail 4 8H- 2:40E-05 2.37E-07
3.OE-06H

CC2PVVH-MOV1II CC: both SPC/PWH isolation valves fail to close 1 1N 3.00E-04N
3.OE-04N

IGNPVVH-PREl# Ignition sourcepresent in PWH 1 1N 3.00E-02N
3.OE-02N

5. BNZOEHOTPREP# Benzene being boiled off in OE 3’ 2H 4.50E-02 2.34E-07
2..3E-O2H

cc2BENz-AEGl# cc: both PWH benzene detectors fail low. 5 1M 1.80E-03
5.OE-06H

IGNPWH-PREl# Ignition’sourcepresent in PWH 1 1N 3.00E-02N
3,0E-02N

.

.
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Cutsets for C“:\CAFTA\PVVH.CSR . 2/07/95 12:37 AM (CONT.) ‘

Set Event Description
No. Name .. . . c B:E. “ Calc, Cutset

Input Result Freq.(/yr). . ,. \
TOPCTWCCBFLO+ Failure of CTb,valving or piping (excl. INAIR) 4 5.5H 6.05E-05

1,.lE-05H

6. cc2BENz-A12Gl\l cc: both PVVH benzene detectors fail low, ~ .
lM 1.80E-03 2.34E-07

FED-PR--PREKti ‘ 5.OE-06H
PR feeding in”progress 3 2H 4.5.OE-.O2

2.3E-02H
IGNPVVH-PREl# Ignition source present in PVVH 1 IN 3.00E-02tj

TOPCTIWTBFLO+
3.OE-02N

Failure of ‘CITJvalving or piping (eXcl. IN?..TR’ . 4 5.5H 6:05E-05 ~
1.lE-05H t’

7. cc2BENi-AEGl# cc: both PWH benzene detectors fail low 5 lM -1..8OE-O3 2,34E-07
5.:OE-06H

FED-PR--PREK# PR feeding in progress ..
,. 3 2H 4“.50E-02

2.3E-02H
IGNPVVH-~REl#~ Ignition source present inPVVH . , “ . 1 lN 3.00E-02N “-

TOPINAI,RB#LV+
3;OE-02N

Instrument air failure (exe]CTW or POWN/POWD) 4 “26H 2.86E-04 ,’
,, ,’ 101E-05H .,

8. BNZOEHOTPREP# Benzene being boiled off in OE - ‘ 3 2H 4.50E-02 2.34E-07
2.3E-02H

cc2BENz-AEGl# ‘“cc. ~Oth PWH benzene detectors fail low - 5 m 1.80E-03 ‘
5.OE-06H

IGNPVVH-PREl# Ignition source present in PWH ., 1 lN 3.00E-02N
3.OE-02N

TOPINAIRBFLV+ Instrument air failure (exclCTW or POWN/POWD) 4 26H 2.86E-04 ‘.
101E-05H

9. CC2PVVH1FAN1+ ‘cc:both PWH fans fail 4 8H 2.40E-05’ 1.70E-07
3.OE-06H

CC2PVVH-FE-711 cc: both PWH fl”owelements fail high 3 lM 2.16E-04., ,. ,3.OE-07H -
IGNPVVH-PREl# Ignition source present ,inPWH 1 IN 3.00E-02N

3.OE-02N.! . . !-

10. BNZOEHOTPREP# Benzene being boiled off i~ OE , 3 2H 4.50E-02 1.30E-07.., 2.3E-02H
Fcv9301-FTc9# OE steam flow qontrol valve fails to close 1 lN 1.00E-03N

:1.OE-03N
IGNPVVH-PREl# Ignition source present in PW,H 1 IN 3.00E-02N “;”. 3.OE-02N
TOPCTWCCBFLO+ Failure of CTW valving or piping (excl. INAIR) 4 5.5H 6.05E-05 . ...

1.iE-05H

11. BNZOEHOTPREP# Benzene being boiled off in OE 3 2H 4.50E-02 1.30E-07
2.3E-02H
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Cutsets fol 2:\CAFTA\PWH.CSR 2/07/95 12:37 AM (CoNT.I

Set Ever,”. Description c B.E. Calc. C’.;cset
No. Name Input Result Freq.(/yr)

FCV93@i-FTC9+l OE steam flow control valve fails co ClOS@ 1 IN 1.00E-03N
1.OE-03N

IGNPVVH-P~El# Ignition source present in PWH 1 lN 3.00E-02N. .

T@PINAIRBFLV+
3.OE-02N

Instrument air failure (exclCTW or POWN/POWD) 4 26H 2.86E-04
1.lE-05H

12. IGNPVV!-!-PRE1+I Ignition source present in PWH 1 IN 3.00E-02N 3.42E-08
3.OE-02N

#@F.sR.z.T-cANl# Operator adds mote nitric acid than calculated 1 lN 3.00E-03N
3.OE-03N

TOPPOWD-BFLN{t LOSS OF BACKUP POWER (DIESELGENERATORS) 1 lN 1.1OE-O2N
1.lE-02N ‘

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF- 4 8.5H 2.97E-04
3.5E-05H

TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

13. cc2PvvH-Movl# cc: both SPC/PWH isolation valves fail to close 1 lN 3.00E-04N 3.03E-08
3.OE-04N

IGNPVVH-PRl%lil Ignit’ionsource present in PWH 1 ,“ lN 3.00E-02N
3.OE-02N

TOPPOWD-BFLN# LOSS OF BACKUP POWER (DIESELGENERATORS) 1 IN 1.1OE-O2N
1.lE-02N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF i 4 8.5H 2.97E-04
3.5E-05H

t_

14. CC2PVVH-FE-7# cc: both PWH flow elements fail high 3 lM 2,16E-04 2.18E-08
3.OE-07H

IGNPVVH-PREl# Ignition source present in PWH 1 lN 3.00E-02N
3.OE-02N

TOPPOWD-BFLNII L6SS OF BACKUP POWER (DIESELGENERATORS) 1 1N 1.1OE-O2N

TOPPOWN-BFLH+
1.lE-02N

LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-,05H

15. cc2RvvH-Movli# cc: both SPC/PWH’ isolation valves fail to close “ 1 1N 3.00E-04N 1.18E-08
3.0E~04N

FANPVVl~BFLD+ Primary PVVH blower fails 4 24H 7.19E-04
3.0E~05H

FANPw2-FTsD# Standby PVVH blower fails to start 1 1N 5.00E-03N
5.OE-03N

IGNPVVH-PREl# Ignition source present in PWH 1 1N 3.00E-02N
3.OE-02N ,’

16. BcHsRAT-DBL5# SRAT process uses double batch of pHA 1 1N 1.00E-01N 1.OIE-08
1.OE-01 N

.
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CutSets fc,rC:\CAFTA\FWH. CSR .2/07/95 1::37 AM (CONT.)

Set Event Descrip”:On c B.E. Calc. Cucset
No. Name . Input ResulE Freq.(/yr)

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H .

21. BcHsRAT-DBL5# SRAT pr.~cessuses double batch of PHA 1 lN 1.00E-OIN 7.87E-09

BCHSRAT-PRE5+
1.OE-OIN

SRAT batch processed 4
●

86H 5.08E-01

CC2FVVH-FAN1+
1.2E-02H

cc: both PWH fans fail 4 8H 2.40E-05
3.OE-06H

CC2SRAIILLFL5\I cc: bc~!..SRP.TLFL detectors fail lCIW 5. lM 1.80E-03
5.OE-06H

IGNPVVH-PREl# Ignitionsource present in PWH 1 lN 3.00E-02N
3.OE-02N

OPRBATCHNCHl# STA incorrectly assesses PHA requirements 1 lN 1.00E-OIN

22..AEGsRAT-LKs5#

1.OE-OIN

Air inleakage in SRAT samplingline (commonto both 5 .5!/ 1.64E-03 7.18E-09
detectors) 7.5E-07H

BcHsRAT-DBL5fl SRAT process uses ‘doublebatch of PHA 1 lN 1.00E-OIN

BCHSRAT-PRE5+
1.OE-OIN

SRAT batch processed , 4 86H 5’,08E-01

CC2PVVH-FAN1+ cc: both bVVH fans fail
1.2E-02H

4 8H 2.40E-05
3.OE-06H

IGNPVVH-PREl# Ignitionsource present in PWH,. 1 lN 3.00E-02N
3.OE-02N

OPRBATCHNCHIII STA incorrectly assesses PHA requirements 1 “’ IN 1,00E-OIN
1.OE-OIN

23. CC2PVVH-FAN1+ cc: both PWH fans fail 4 8H 2.40E-05 7.1OE-O9
3.OE-06H

IGNPVVH-PkEl/l Ignitionsource present in PWH 1 lN 3.00E-02N
3.OE-02N

MOV1O41-FTCKII SPC/PVVHisolation valve MOV-1041 fails to close 1 lN 3,00E-03N
3.OE-03N

MOV9278-FTCK# SPC/PVVHisolation valve MoV-9278 fails to close 1 lN 3.00EJ03N
3.OE-03N

24. CC2PVVH’MOV1$ cc: both SPC/PWH isolationvalves fail to close 1 IN 3.00E-04N 7.09E-09,.

FANPVV1-BFLDt
3.OE-04N

PrimaryPVVH blower fails 4 24H 7.19E-04
3.OE-05H

IGNPVVH-PREl# Ignitionsource present,in PWH 1 lN 3.00E-02N
3.OE-02N “

MOV5864-FTOD# PWH standby fan suction valve fails to open 1 lN 3.00E-03N
3.OE-03N

.
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X-ESR-S-00001, REV. O’ ;

Explosion in the PVVH Top Event Frequency3.13E&/YR . )

13asicEvent Name
CC2PWH-FAN1+IC
TOPCI’WCCBFLOi-IC
TOPINAIRBFLV+-IC
TOPPOWN-BFLH+-IC
FANPW1-BFLD+-IC
MOV5862-FCLD+-IC
cCWv-vFI-FE-7#
CC2P--MOVl#
cc2BEMZAEGl#
TOPCIWP-BI?LB+-IC
FCV9301-FI’C!M
TUPSSW-BFLE+-IC
TE9356AFLO~IC
TCV9356-FCLD+-IC
TOPPOWD-Bl?LN#“z
lWCPCBPBFLW#
IGNPWH-PREl#
CC2STEAMHCV1+-IC
TE-9346-IZOD+-IC
TCV9346-FCLD+-IC
cC2MAWIHcvl#
TE-1117-FLOD+-IC
TCV1116-FCLD+-IC

. TX-NITR:PRE5+-IC
TOPCPCPPBFL2+-IC
BNZOEHOTPREP# ~
10PPSW--BFLF#
OPRSRAT-CANl#
OPRSRAT-NCNl#
FED-PRYPREK#
BCHSRAT-PRE5i-IC
HCV301O-FIKR
CC2SRAT-LFL5#
AX-8795-BFL5#
AIZGSRAT-LKS5f#
FCV3000-lTCG#
RY4)41-~5#
OPRBATCHNCHl#
BCHSRAT-DBL5#
MOV5864-FI’OD#
oPRPw2-RMHl#
FANPw2-T&MD#
FANPW2-FI’SD#
FANPw2-BFLD#
TCV9356-CAL1+IC

Risk Achievement Worth
(page 1 of 2)

tiescription -< , ,,
cc bothPWH tifail
FailurdofCTWvalvingorpi@mg(excLINAIR) “ ‘.
Instrumentairfailuk (excl(2’IWorPOWN/RYND)
LOSSOFNORMALELECTRIC,POWERK) DWPF
I%mmyPVVHblowexfails
PVVHprhnaryfhnsuctionvalveMscloked
cc:bothPWH fIowehlentsfhilbigh
cc bothSRXWVHisolationvalvesfailtoclose’ ‘
cc bothPwH~detecmmf@low
cTwprhnalypum@ngfailure(excLPowN) ‘
OEsteamflow‘ixmtrolvalvefailstoclose
Pm@&chilledwaterthihu@
SCVCvaporexittemperatureelement9356AfWslow
SCVCchilledwatersupplyvalvetliilsclosed
LOSSOFBACKUPPOWER@IESELGEIWIWTORS)
BackupCPCpurgefds (except N2tanksupplyt%ilu@
IgnitionsourceplesehtmPWH
cc bothPRsteamsupplyvalvesH open
OEC/D tempemtnreelement controlling coding fails low’
OEC/Dcoding watervalve* closed
CCbotb PRStGIIIlVdV&i misdiited

,PRC/Dtempelementfailslow
PRC/DcoqlingwatervalveMa clod
TransfertitliC acid into SRAT
CPCprimarypurgesystemfails(excl.nomialpower)
BenzenebeingboiiedoffmOE
Inadequateoolingwater(excLPOWN&~WD or QW)
Operatoraddsmorenitricacidthancalcnlati,
Errormnitricacidcalculationbytechnical
PRfeedingmprogress .
SRATbatchprocessed .

SRATcoolingwatersupplyvalveHCV301Ofa@toopen
cc:.bothSRATIWLdetectors~ low
SRAT%LFLcalculationswitchfailure
h Me@agein SE&$Tsamplingline(bothdetectors) -
SI?ATskarnsupplyvalvefailsto clo&
FailtoopenPRBTtransferpumpswitch(~ ‘qstoppump)
STAhl~ectly asseswsPHAm@rements ~
SWT processusesdoublebatchofPHA
PWH staudbyEmsuctionvalvefidlstoopen
Failto~tore fan to operablestatusfollowingrnaintenagce
.PWH standbyfanunavailable,.ti to T&M
StandbyPWH blowerfails to stat
PVVHbackupfanfailstorun
SCVCchil@ watexsupplyvalve9356c@xated

M2h!Eei
3.00E0YH
1.loE-05/H
1.1OE-O5EI
3.5oE-05/Ii
3.(KIE-05/H
3.cKE-07/H
2.1613-04
3.00E-04
1.80E-03 .
6.29E-MH
1.00E-03
2.30E-05/H
1.00E-06/H
5.ooE-07/H
1.1OE-O2
3.1OE-O3
3.00E-02
5.00E-OW
1.ooE-06/H
5.ooE-07/H
1.80E-05
1.ooE4Wil
5.ooE-07/H
1.19E4W14
1.9oE-05/H
4SOE-02
2.30E-03
3.00E-03
3.00E-02
4.50E-02
5.9oE-03/H
1.00E-03
1.80E-03
1.29E-03
1.64E-03
1.29E-M
i.ooE-05
1.00E-01
l’.00E-Ol
3.00E-03
1.50E-03
3.65E-03
5.00E-03
7.20E-04
1.31E-03/H

....

AmiY
4.87E+04
1.781#04
1.78Et04
9.12Eto3
6.761M2
6.69E+02
3.20E+02
3.2oE’to2
1.731M02
9.69E+01
8.681M1
4.53E+01
4.52E+01
4.36E+01
3.92E+01
3.37E-tol
3.33E+01
3.17E+01
2.33E+01
2.31E+01
1.82E+01
1.56Etol
1.551M1 -,
1.20E+01 )
1.08E+01
6.21E+O0
5.04Etoo
4.96E+O0
4.87EW0
‘4.38E+O0
4.15E+O0
3.85RO0
3.85E+O0
3.85E+O0
3.85E+O0
3.81E+O0
3.42EM0
2.75E+O0
2.75E+O0
2.72WO0
2.72E+O0
2.72E+O0
2.72E+O0
2.71WO0
2.33E+O0‘

Note Events that mak less than 1% difference to the importance factor are not included.
Motiled top event frequency= (top event frequency) x (risk achievement worth).
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( Explosion in the PVVH Top Event Frequency: 3.13E@YR

.

MSic Event Name
AEG3408-LKS5#
NZG3407-LKSS#
AEG3408-FLOS#
m3407-FLo5#
0PR3408-MC132##.
0PR344)7-MCHM
MOV9278-FK!K#
MOV1O41-FICIW

- TOPDEEP-BFLM
0PR934&MCHl##
oPRll17-McHl#
RY-PRPMPFI’05#
Movl131-LKstA-Ic
RY-SRTL-l?KH#
UP:1041-BI?UM
UPS9278-BFIJM
0PRSIWT7ACNW
0PRSRAT7ACNl##
PCSSRAT-BFL5#
oPRsRAT7LAHl#
PMPSRATSBFL5f#

-. m5860-FLoK#
FE-6Ml-FLoK#
0PR6041-MCIW
oPR5860-McHl#
0PR9356-MCHl#
oPRsRATvRMH5#
SRABATCHPRE5+-IC
0PR8796-MCH2#
0PR8795-MCRM
AEG8796FLo5#’
A13G8795-FL05#
AE0879&LKS5#
AEo8795-LKs5#
TX-PRFI’PPREB+-IC
MG8797-BFL4#

Risk Achievement Worth
2of2) -

AirinkalmgeinPVVHbenzeneins@zer3@ .
Airinkakageti PVWIbeuzeneauaIymr3407
PVVH&mzeneanal~ 3408ekxneatfailslow(U%)
PVVHbenzeneanalyzer3407elementMlslow(L13L)
PVVHbenzenedetectm34080utofcaWra@n
PvvHbenZened@ector34070utofcalibmtion
SPC/PVVHisolationvalveMOV-9278thilstoclose
SPC/PVVHisolationvalveMOV-1041failstoclose
Cf’’Wdeepwellpmupingl%ilure
OEC/Dtempelement9346cwtofcaW@On
PRC/Dtempelemeat1117outof calibmtion
F~to~PRFI’to PRmsferpi,imp ‘ ,
PRCDdrainvalveleaks(benzenetoPR)
Failto0~ SRAT StMlll flOWlow interlockfebly
UPSpowertoMOV1041unavailable

~ UPSpowerfcrMOV9278unavailable -
Failuretosaqle SRATproductfmdliC acid (@+)
Failme to followpmcedme fix SRATnitrk acidsampling
FM tocompensateoutof specSRATproductdatatoPCCS
Worm SIWTproductsample
SRATsanq)lepump=
PVVHflowelementFE-5860failslow’
PVVHflowelementFE-6041fhilslow
PVVHflowelement6041miscalibrated
PVVHfloweknent 5860miscalibrated
SCVCchilkdwatersupplyvaIve9356miscaIi.i

~ Failtoopenvalvefollowingminkmme
Newbstchof sludgeforDWPF
SRATOff@detector#2outof ealiition
S~T OffgaSdete@x#l outof calilxation
SRAToffgasdet@or#2 analyzexelementfaik low@EL)
SRAToffgasdetecmr#l anslyzeielementfid.lslow(LEL)
Airinleakagein SWIToffgasdet@or#2 sampleIiue
Airinleakagein SRAToffgasdetec@r#lsampleline . .
TransferfromPRFI’toPR
SME%LFLcakuktion andSWitCilfd=

%!%? 2=%
1:64E-03 227Etoo
2.lSE-03 227E+O0 ~
2.15E-03
3.60B03
3.60E-03
3.00E-03
3.00E-03
5.40E-03
120E-04
120E-04
1.00E-05 “
1.(w-06/H
1.00E-05
4.70E-04
4.70E-04
5.00E-03
5.00E-03
1.00E-03
1.00E-03
2.40EU4
1.29E4M
1.29EAM
9.00E-05
9.(HB05
3.00E-02
7.00E-05
5.68E-05/H
3.60E-03
3.60E-03
2.15E-03
2.15E-03
1.64E-03
1.64E-03
220E4XYH
6.34E-02

227E+O0
2.27E+O0
227E+O0
1.97E+O0
197E+O0
1.73EtO0
1.68E+O0
1.50E+O0 .
L26E+00 “
1.25E+O0
1.18E+00
1.llE+OO
1.llW
1.08W00
1.08E+O0
1.07E+00
1.07W00
1.07E-l-oo
1.07E+O0
1.07E+O0
1.06E+O0
1.06Etoo
1.06E+O0
1.04E+O0
1.03E+O0
1.02Etoo
1.02Etoo
1.02E+O0
1.02E+O0
1.OIE+OO
1.OIE+OO,
l.olWOO
1.OIE+OO

Note Events that make less than 1?6 difference to the importance factor are not included.
Modiiled top event frequency= (tc$.event frequency) x (~ achievement worth).
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Explosion in the PVVH Top Event Fmyumcy 3.13E-06/YR

Basic Event Namg
*I@Jp~.pREl#

TOPPOWN-BFLH+-IC
TOPPOWD-BFLN#
cC2BENz-AEGl#
BNZOEHOTPREW
TOPINAIRBFL.V+-IC
TOPCTWCCBFLO+-IC
OPRBA’IU-INCHl#
BCHSRAT-PRE5+IC
BCHSRAT-DBL5#
FED-PR-PREIW
CC2PVVH-FAN1+-IC
TX-NITR-PRE5+-IC
OPRSRAT-NCN1#
TOPCPCBPBFLW#
CC2PWH-MOVl#
FCV9301-FIC9#
cc2PvvH-FE-7#
FANPW1-BFLD+IC
OPRSRAT-CANl#

Risk Reduction Worth. .escl@JQn
Ignitionsourcepresentm PVVH
LOSS OFNORMALELECTRICPOWER‘ill DWPF
LOSS OF BACKUPPOWER(DIESELGENERATORS)
cc:both,PwH benzenedekctms M low.

.BenzeneIx4mgboii off m OE
Instrumentair bih.ue (excl~ w ~WN/KWD)
Failureof~ valving~piping (excLIhMIR) “
STA immrred messes PI-LArqirements
SRATbatchp&essed
SRATprocessusesdoublebatchof PHA
PR feedingin ~O&7?SS
cc both PwHfansfAil
Transkrnitric acid into SRAT
*m IdtliCacid calculationby technical
BackupCPC purge fails (exceptN2 tank supply failure)
cc both SPC/PVVHisolationvalvesfail to close
OE steamflow controlvalvei%ilsto close
cc both PVVHflowelementsfail high
PrimaryPWHblowtzfails
Operatoradds morenitric acid than calculated

y?m&l
3:50E-05/H

‘ 1.1OE-O2
1.80E-03
4.50B02
1.loE-05/H
1.loE-05/H
1.00E-01
5.9oE-03/H
1.00E-01
4.50E-02
3.00E-O(YH
1.1913-02/H

“ 3.00E-02
3.1OE-O3 ‘
3.00E-04
1.(X)E-03
2.16E-04
3.ooE-05/H
3.00E-03

Bdw
‘o.ooEtoo

1.75E+O0
1.74E+’00 ,
1.45E+O0
1.32E+O0
1.24E+O0

. 1.24E+O0
1.24E+O0
L24E+oo
1.MZ+OO
1.19E+O0
1.18E+O0
1.15E+O0
1.14E+O0
1.llE+OO
1.llE+OO
1.09E+O0
1.07E+O0
1.02Etoo
1.ol131W

,,,

* A Reduction Worth of O.OE+OOindicates event appears in every cutset could serve as a
single event preventor for the accident. ‘ ,,

NotEx Events that make less than 1% difference to the importance factor are not included.
Mod.i.t3edtop event frequency= (top event frequency)} (~k reductionworth).

>
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High benzene
ccmcentmtien

, transferred from
PRBT tO SRAT

Page 1

I
High benzene Tr&nsfer from PRBT Fail to stqz tx to
conoentralton

Fail to deteci h!gh
10 SRAT SRAT due to hfgh benzene In PRBT

transferred from PR SRAT offgas benzene
to PRBT reading

I G-PRBT-1 I I TX-SRAT-PRE5+ I
2.16E-01

Transfer taste.23
hours Page 4 . .

Operator PRCD drain valve Error In PRBT Fall 10 mrrecl
erroneously opens leaks or loft open benzene
PRCD drain VOIVO

high benzene
after, last PRCD sample/anoJysls - . mnmntrollon before

after PR samplkrg cfoanlng, tmdelocted low transfer 10 SRAT

1

Page 3

i I
Failuro to WM Suporvlsor fails 10 .Operator falls to

until .PR transfer prevent PRCD
compf+le before

‘sample for benzene
cfeonlng Into PR

clennlng PRCD (con!alnlng PHA)
In PRBT before

transferring to SRAT

I OPRI 131.ACL1# [
5,00E.c4

Use TC VdL 0

i 1
.,

PRCD olemr.?d(druln PR product siwaltlng
vtdve opened) transfer alter

,

being sampled
,

I I PR.PHA-lDL6# 1
1.29E.01

C valve romafns a: IX 6 hoirrs salter
aampllng

quarterly

/

. ,,
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Fall to stop ts lo
..

SRAT due10 high
SRAT oflgaa benzene

Page 2

I 1

Fail to detecl high Fall to slop
benzene In SRAT

.
!ransfsr fmm PRBT

offgas to SRAT

;
,,

r 1
, SRAT offgas Undetected foes of . Fall to open PRBT SRAT high LFL

analyzer 8795 falk SRAT olfgas sample transfer pump Interfosk bypaesed ,

fo delecf hfgh flow swfich (fafl to
benzene sfop pump)

I G-S!+AT-31 I I RY.4041.iT05# 1 I
9,50E-06 . 1.00E.05 4.60E-04 “

.-. Use TC value UeeTC value

,, Page 6 .

I I

SRAT %LFL Ak Inleakage In
cafculatfon ewltch SRAT aampllng fine

failure (common to both
detectors)

I AX-8795-BFL!W

,,

1
1.29E.03

SRAT off~s
detector #1 g~es ‘
fafse slgrwffi to
LFL sompuler

I G.SRAT.29 1
7.37E.03

Page 6
.
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High benzeneIran
SR4T due to low

balup dudng
tmndor

mm
‘v’ %=.23

, 1 t ,

Fml to cpon SRAT
deam flow Imv
Intetfockrdny

u f.ke TC V,,IJF$

. .‘, SY’$::,elo,-to,,r.s~;t
Inadoquato steam lmtrumontalr Steam falls due to Failuiwof CTW
pr03ureln wp@y

SRATstoam prossu~ SRATslomrI peshm
failure (oxd CTW CTWpdmary and , valving Or@@ng

header (oxcf, POWN
controlvafvo

or POWWPOWD) doop WdluwrPiw
mntrd valve 3024 0

(oxd, IN41R) mhbmded rnisrxdibmted

w INAIR)

TOPSTEAMBFL13+ TOPINAIRBFLV+ TOPCTWCCBFLO+ t PCW3004.CAL1 # I

Fmm foult trw Fmm fault troo
1.WE.02

Fmm fault trcw a: calibmlod Use TC VahM
lndr,CAF , anrmlly, error

cwmcwd In 1 weak
,,

‘ CTW d~p Wdl CTW pimmy punqdng
pumping failure fdlum (oxd. POWN)

,

IT IT
From fault tree

SRAT Explosion I C:\CAFTA\SRAT.CAF I 2-08-95 I Page 8
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High hydrogon ,
gonoratlon and
Inlerb& acflons

fall

Pago f
j G.SRAT.1O I

3,39E-02
Per Year

I [
HZ generation rate . Fall 10 deteof high

exceeds purge LFL (SRAT) or
design capacfiy ~rforrn lnterle*

aotlolw

t

. .

Page 17

Excessive amount of . Inadequate sludge
PHA tided!0 SRAT

High formatolformlo Exa3sslvenilrfo
,-

,. chararierfzatlon by
(Iotal PHA volume).

aafd oantent In PHA add added to SRAT -
- SRTC

I.,

.,
Page 16

I I r
SRAT batch processed STA Incorrectly 4 Excesdve noble Fall to properfy

assesses PHA metals In a .boM sample taik conterrfa
requirements of sludge In SRAT

BCHSRAT-PRE5+ I G-SRAT-49 I I G.SRAT.48A
5.08E-01

I
4,98E-03 s.99E-03

~ 86 hour ba ches Per Ye=
+

Page 10 Page 11
.,

SRAT process uses
double batdr of PHA

,

.
t .

U$e TC value . .

SRAT Explosion I C:\CAFTA\SRAT.CAF I 2-08-95 I Page 9
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Page 6
, I

.

1-
1 f

CC: bolh SRAT LFL Air Inleakaga In
datactora fall low SRAT aampllng Iino

(common to both
deteclora)

1 CC2SRAT-LFL!W ~

1.SOE-03 “
a: 0.1 x elngle
failure rate + 0.6

b%iiii7’r%ki21‘m’wa’’bra”on
‘‘‘G7tg:~=J‘=

LFL cc-mputer

.,

.,

b

Page 6 Paga 27

.
,

‘
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Gate/Event Name ~ Zone Gate/Event Name Page Zone Gate/Event Name Page Zone Gate/Event Name ~ Zone
AEG8795-FL05# 5 G-PRBT-4 2 G-SRAT-32 6 G-SRAT-8C 4
AEG8795-LKS5# 5 G-PRBT-4 3 G-SRAT-32A 6 G–SRAT-8D 4
AEG8796-FL05# 27 G-PRBT-4A 3 G-SRAT-33 6 G-SRAT-9 1
AEG8796-LKS5+ 1 27 G-PRBT-4B 3 G-SRAT-3A 1“ G-STEAM 8
AEGsRAT-LKs5# 4 G-PRBT-5 3 G-SRAT-41 20 G-STEAM-2 8
AEGsRAyLKs5# 18 G-PSW-E 19 G-SRAT-41 26 Hcv3010-FToF# 19
AX-8795-BFI15# 4’ G-SRAT-1O 1. G-SRAT-43 26 IGNSRAT-PREl# . 1
AX-8795-BFL5# 18 G-SRAT-1O 9 G-SRAT-44 17 INKsRLFLBYP5# 4
BcHsRAT-DBL5# .. 9 G-SRAT-12 9 G-SRAT-44 19 MOV1131-ADJ6+ 2’
BCHSRAT-PRE5+ 9’ G-SRAT-14 20 G-SRAT-44 20 MOV1131-ADJ6+ 3
BKRSRATSFOPD# 6 G-sRAT-Is 1 G-SRAT-45 19 Movl131-FTcK# 3
CC2SRAT-LFL5# 18 G-SRAT:15 20 ‘ G-SRAT-48 9’ MOV1131-LKS6+ 3
cC2SRAT-SMP6# 12 .G-SRAT-17 20. G-sRAT-48A 9 oPR-PR3-AcNl# ‘ 13
cc3sRAT-FsLD# 6 G-SRAT-18 20 G-SRAT-48A 11 oPR-PR3-AcNu# 13
FCV2056-ADJI+ 15 G-SRAT.-18 23 G-SRAT-49 ‘9 oPRl131-AcLl# 2
FcV2056-FOPI+ . 12 G-SRAT:19 20 tXRAT-49 10 oPRl131-vRHl# r 3
Fcv3000-FcL5~ 8 G-SRAT-20 ‘ 20 G-SRAT-51 9, .0PR2056-ACN6# 15
Fcv3000-FTcG# . 19 ‘G-SRAT-20 24 G-SRAT-51 ,12 oPR3004-McH3# 8
FcV3034-FCL2+ 23 G-SRAT-22 ‘9 G-SRAT-52 12 “ oPR3034-McHl# 23
FE-3034-FH12# ‘ 26 G-SRAT-2”3 9 G-SRAT-53 12 oPR3034FMcHl# 26
FE-3034-FH12+ 23 G-sRAT-23 16, G-SRAT-54 12 0PR8795-MCH2# 5
FSL8799-FTCD# ~ 6 G-SRAT-23-A 16 G-SRAT-54 15 0PR8796-MCH2# 27
FSL8801-FTC5# 6 G-SRAT-25 ‘ 9 G-SRAT-57 12 OPRBATCHNCHl# 9
FSL8802-FTCD# 6 G-SRAT-25 17 G-slwT-57A 12 OPRMAINTMCHl# “ 6
G-CPCBP 20 “G-SRAT-26 17 G-sRAT-58 12 oPRPR3--LAHl# 13
G-CPCBP 21 G-SRAT-26 18 G-SRAT-58 13 oPRPR5--AcLl# 3
G-CPCBP-A 21 G-SRAT-26 26 G-SRAT-59 12 oPRPR5--LANl# 3
G-CPCPP . 20 G-sRAT-27 18 G-SRAT-59 14 OPRPRBT-ACNl# ‘2
G-CRCPP 22 G-SRAT-28 18 G-SRAT-62 2 OPRPRBT-ACNU#. ‘ 2
G-CPCPURGE 20 G-SRAT,-29 4 G-SRAT-63 1 OPRPRBT-LAHl# . 2
G-CTW-A-E 19 G-SRAT-29, 5 G-SRAT-63 ‘ 8 oPRPRBT3AcNl# 14
G-CTW-AyE 25 G-sRAT-29
G-cTW-B-E’ , 25

18 G-SRAT-64 8 oPRPRBT3AcNu# 14
G-SRAT-3 1? G-SRAT-67 8 . oPRPRBT3LAHl# 14

G-POWER-E 6 G-SRAT-30 18 G-SRAT-8 1 OPRPRCD-SVLl# 2
G-POWER-E 7 G-SRAT-30 27 G-SRAT-8 2 OPRSLG1-ACNU# 11

G-POWER-E 19 ‘G-SRAT-31 4 G-SRAT-8A 2 OPRSLGILLAHl# 11 j
G-PRBT-1 2 G-SRAT-31 : 6 G-SRAT-8A 4 OPRSRAT-ACNl# 24
G-PRBT-2 2 G-SRAT-31 18 G-SRAT-8B 4 .OPRSRAT-CANl# 16

S’RAT Explosion I C:\CAFTA\SRAT.CAF I 2-08-95 1. Page 28
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Gate/Event Name Page Zone Gate/Event Name Page Zone Gate/Event, Name ~ Zone Gate/Event Name Paqe Zone
OPRS~T-NCNl# 16
oPRsmTvRMH5 # 6 .

Pcv3004-cALl# 8’
,.

,.

PCV3004-FCLG+ 8. )
PIPSRAT-PLG5+ 20
PMPFACIDON- I+ 12

.! .
PMPSRATSBFL5# . 6 .. ,’
PR-PHA-- IDL6# 2. .“

RY-4041-FTo5# 4
RY-4041-FTo5# 19 .,

..Ry-SRTL-FT05# , 8,

SLGNOBL-PRE~# 10 .,
sfiBATcHPRE5+ “lo
SV-SRAT-ADJ5+ 24. “

.

TOP-SRAT 1.’ \
.“’.

TOPCPCBPBFLW#” 21 “ ‘-. ,’
TOPC,PCPPBFL2+ 22.,

.’
,-

ToPcP.cTKBFL7# , 21 ,~’,,
TOPCTWCCBFLO# 19, ‘ ‘ ,-

TOPCTWCCBFLO+ 8 ,.. .,
TOPCTWP-BFLB# 25 .

TOPCTWP~BFLB+ 8 . ..”

TOPDEEP–BFLA#
.,

8
TOPDEEP-BFLA# 25

.-
.

TOPINAIRBFLV# 19
,,

TOPINAIXtBFLVl- 8
TOPN2TNKBFL3# ‘ 21 . ,’ ,-

TOPPOWD-BFLN# 7
TOPP-OWN~BFLH# 7 1’

TOPPOWN-BFLH# 25 . . .
TOPPOWN-BFLH+ 22

>

TOPPSW-– BFLF# 19 ,,

TOPSTEAMBFLG+ ~ 8 ‘ .
TX-NITR-PRE5+’ 16
TX-SRAT-PRE5+

,.
2

TX-SRAT-PRE5* 8
.!

. > .,
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Cutsets for C:\CAFTA\SRAT.CSR 2108195 10:36 AM

Set Event Description c B.E. ‘ Calc. Cutset
No. Name Input Result Freq.(/yr)

TOP-SRAT , 1.02E-03
-,

1. IGNSRAT-PREl# Ignitionsource present in SRAT 1 lN 3.00E-02N 2.15E-04
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical 1 lN 3.00E-02N
3.OE-02N

TOPPSW--BFLF# ‘ Inadequateprocess cooling water dexcl. POWN & POWD or CTW) 1 - IN 2.30E-03N
2.3E-03N

TX-NITR-PRE5+ Transfernitric acid into SRAT ~ 4 lH 1.19E-02
1.2E-02H

2. CC2SRAT-LFL5# cc: both SRAT LFL detectors fail low 5 lM 1.80E-03. 1.68E-04
5.OE-06H

IGNSRAT-PREl# Ignitionsource present in’SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical 1 lN 3.00E-02N

TX-NITR-PRE5+
3.OE-02N

Transfernitric acid into SRAT , 4 lH 1.19E-02
1.2E-02H

3. AEGsRAT-LKs5# Air inleakage in SRAT sampling line (commonto both 5 .SY 1.64E~03 1.53E-04
detectors) 7.5E-07H .

IGNSRAT-PREl# Ignitionsource present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 IN 3.00E-02N
3.OE-02N

TX-NITR-PRE5+ Transfernitric acid into SRAT 4 lH 1.19EL02
1.2E-02H

4. AX-8795-BFL5# SRAT %LFL calculation switch failure. 3 43H 1.29E-03 1.21E-04
/ 3.OE-05H

IGNSRAT-PREl# Ignitionsource preient in SRAT . 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid”calculation by technical - 1 lN 3.00E-02N

TX-NITR-PRE5+
‘3.OE-02N

Transfernitric acid into SRAT 4 lH 1.19E-02 ‘
1.2E-02H

5. Hcv3010.FToF# SRAT cooling water supply’valveHCV301O fails to open 1 IN 1.00E-03N 9.35E-05
1,.OE-03N

IGNSRiT-PREl# Ignitionsource present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 lN 3.00E-02N “
3.OE-.O2N

TX-NITR-PRE5+ Transfernitric acid into SRAT “4 lH li19E-02
1.2E-02H

.

\

o’



C,utsetsfor C:\CAFTA\SRAT.CSR 2/08/95 10:36 Ail(CONT.)

Set Event Description‘ c B.E. Calc. Cutset
No. Name

,,. . Input Result Freq.(/yr)

6. BCHSRAT-DBL5# SRAT process uses double batch of PHA . . 1 IN 1.00E-OIN 3.57E-05

BCHSRAT-PRE5+
1.OE-OIN

SRAT batch processed 4 86H 5.08E-01
i:2E-02H

IGNSRAT2PREl# Ignition source present in .SRAT’ ‘ 1 IN 3.00E-02N
3,.OE-02N

OPRBATCHNCH1# STA incorrectlyassesses PHA requirements 1 lN 1.00E-OIN
1.OE-OIN

~’,TOPPSW--BFLF# Inade~-ateprocess cooling water (excl.POWN & POWD or CTW) 1 - lN 2.30E-03N
,— ,. 2.3E-03N .’ ..

“7. BCHSRAT-DBL5# SRAT process us~s double.batch of P~ 1 lN 1.00E-OIN 2.79E-05-
.,

BCHSRAT-PRE5+’.
1.OE-OIN

S,RATbatch processed \ 4 86H 5.08E-01 ‘
1.2E-02H

CC2SRAT-LFL5#
.

cc: both SRAT LFL detectors fail low 5 lM 1.80E-03
,. 5.OE-06H ‘

IGNSRAT-PREl# Ignition source presentin SRAT ‘ 1 lN 3;OOE-02N
: .. 3.OE-02N ‘

OPRliATCHNCHl# ,STA incorrectlyassesses PHA requirements 1 lN 1.00E-OIN :
1.OE-OIN ;

8: IGNSRAT-PRE1# Ignition source present in SRAT 1 . lN ‘3.00E-02N 2.67E-05
3:OE-02N

OPRSRAT-NCNl# ‘ Error in nitric acid calculation by technical ‘ 1 lN 3.00E-02N “
3.OE-02N

TOPINAIRBFLV# Instrumentair failure ‘ / 3 26H 2.86E-04 ~
1.lE-05H

‘ TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 lH 1.19E-02
,. 1.2E~02H

9. AEGSRAT-LKS5# Air ’inleakagei? SRAT sampling line (co~on to both 5 .5Y 1.64E-03
detectors)-

2.55E-05
7.5E-07H

BcHsiAT-DBL5# ‘ SRAT process uses double ba$ch of PHA
,.

1 lN 1.00E-OIN -,
‘1.OE-OIN ~ “:

BCHSRAT-PRE5+ SRAT batch’processed 4 86H 5.08E-01
1.2E-02H ““

IGNSRAT-PREl# Ignition sour”cepresent in SRAT 1 lN 3.00E-02N ‘,
. 3.OE-02N

OP~’ATCHNCHl# STA incorrectlyassesses PHA requirements 1 lN 1.00E-OIN
1.OE-OIN,___.,

10. IGNSRAT-PREl#” Ignit,$onsource present in SRAT- 1 lN 3.00E-02N 2.15E-05
3.OE-02N

OPRSRAT-CAN1# Operator adds more nitric acid than calculated 1 , lN 3.00E-03N
3.OE-03N

TOPPSW--BFLF# Inadequateprocess cooling water (excl.POWN &,POWD or CTW) 1 lN 2.30E-03N
2.3E-03N

) t
(

1 \. .
‘.--’ ‘\_, .’.-

.



Cutsets for C:\CAFTA\SRAT.CSR 2/08/95 10:36 AM (CONT.)

Set Event Description c . B.E. Calc. Cutset
No. Name Input Result Freq. (/yr)

TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

11. AX-8?95-BFL5# SRAT %LFL calculation switch failure 3 43H 1.29E-03 2.00E-05
3.OE-05H

BcHsRAT-DBL5# SRAT process uses double batch of PHA . 1 lN 1.00E-OIN
1.OE-OIN

BCHSRAT-PRE51 SRAT batch processed 4 86H 5.08E-01
1.2E-02H

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRBATCHNCHl# STA incorrectlyassesses PHA requirements . 1 lN 1.00E-OIN
1.OE-OIN

12. CC2SRAT-LFL5# cc: both SRAT LFL detectors fai~ low 5 IM 1.80E-03 1.68E-05
5.OE-06H

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N ‘-
I 3.OE-f)2N

OPRSRAT-CANl# Operator adds more nitric acid than calculated 1 lN 3.00E-03N
3.OE-03N

TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H -

13. BcHsRAT-DBL5# SRAT process uses double batch of PHA 1 IN 1.00E-OIN 1.55E-05
1.OE-OIN “

BCHSRAT-PRE5+ SRAT batch processed 4 86H 5.08E-01
1.2E-02H

Hcv3010-FToF# SRAT cooling water supply valve HCV301O fails to open 1 IN 1.00E-03N
1.OE-03N

IGNSRAT-PRE1# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRBATCHNCHl# STA incorrectlyassesses PHA requirements 1 lN 1.00E-OIN
1.OE-OIN

14. AEGsRAT-LKs5# Air inleakagein SRAT sampling line (commonto both 5 .5Y 1.64E-03 1.53E-05
detectors) 7.5E-07H

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRATTCANl# Operator adds more nitric acid than calculated 1 lN 3.00E-03N
3.OE-03N

TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

15. Fcv3000-FTcG# SRAT steam supply valve fails to close 5 86H 1.29E-04 1.21E-05
3.OE-06H

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

.



Cutsets-for C:\CAFTA\SRAT.CSR 2/08/95 10:36 AN (CONT.)

Set Event Description
No.

o
Name “

B.E. .Calc. Cutset
Input Result Freq.(/yr)

- OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 lN 3.00E-02N
3.OE-02N

TX-NITR-PRE5+ Transfe’rnitric acid into SRAT
1-

. 4 lH 1.19E-02
1.2E-02H

16. AX-8795-BFL5# . S~T %LFL calculation switch gailure 3 ‘ 43H 1.29E-03 1.21E-05
3.OE-05H

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-CANl# Operator adds more nitric acid than calculated . 1 lN 3.00E-03N ‘

TX-NITR-PRE5+ ~
3.OE-03N

Transfer nitric acid into SRAT 4 lH 1.19E-02 . .
. . 1.2E-,02H’,,

17. Hcv3010-FToF# SRAT cooling water supply valve HCV301O fails to open - 1 lN 1.ooEro3N 9.35E-06
1.OE-03N

IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-CANl# Operator adds more nitric acid than calculated 1 lN 3.00E-03N
3.OE-03N

TX-NITR-PRE5+ Transfer nitric acid into SRAT 4 - lH 1..19E-O2
1.2E-02H

18. IGNSRAT-PREl# “ Ignition Source present in SRAT . ‘ -,“ ‘ 1 ‘ lN 3.00E-b2N‘5.66E-06
,- 3.OE-02,N

OPRSRAT-NCNl# Error in nitric acid calculation’bytechnical 1 lN 3.00E-02N .“’
3.0EL02N

TOiCTWCCBFLO# CTW valving or piping failure (excl. inair) 3 5.5H 6.05E-05 ,-.

TX-NITR-PRE5+
1.IE-Q5H

Transfer nitric acid into SRAT 4 lH 1.19E-02 “.
1.2E-02H

>,
19. BcHstiT-DBli5# SRAT process us”esdouble batch of PHA 1 IN 1.00E-OIN 4.44E-06

BCHSRAT-PRE5+
1.OE-OIN

‘SRAT batch processed 4 86H 5.08E-01
1.2E-02H ,.1

IGNSRAT-PREl# Ignition source present in SRAT’ 1 lN 3.00E-02N
,. 3.OE-02N

OPRBATCHNCHl# STA incorrectlyassesses PHA requirements,
.’\

1 lN 1“.00E-OIN
1.OE-OIN

TOPINAIRBFLV# ‘Instrument‘airfailure 3 26H 2.86E-04
1.lE-05H . . .

20. IGNSRAT-PREl# . Ignition source ‘present in’SRAT _ 1 lN 3.00E-02N 2.67E-06
3.”OE-02N

OPRSRAT-CANl# Operator adds more nitric acid than calculated - 1 lN 3.00E-03N ‘
3.OE-03N

.

I
I
I

~.—- . -.-- —



Cutsets for C:\CAFTA\SRAT.CSR 2/08/95 10:36 AM (CONT.) .,

Set Event Description c B.E.
No. Name

Calc. Cutset
Input Result Freq.(/yr)

TOPINAIRBFLV# Instrumentair failure ‘ 3 26H 2.86E-04.

TX-NITR-PRE5+’
1.lE-05H

Transfernitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

21. BcHsRAT-DBL5# SRAT process uses double batch of PHA 1 lN 1.00E-OIN 2.00E-06

BCHSRAT-PRE5+
1.OE-OIN

SRAT batch processed 4 86H “5.08E-01
1.2E-02H

,Fcv3000-FTcG# SRAT steam supply valve fails to close 5 86H 1.29E-04
3.OE-06H “

IGNSRAT-PREl# Ignitionsource present in SRAT i lN 3.00E-02N
3.OE-02N

OPRBATCHNCH1# STA incorrectlyassesses PHA re~irements 1 ‘lN 1.00E-OIN
\ 1.OE-OIN

22. IGNSRAT-PREl# Ignition source present in SRAT 1 lN 3.00E-02N 1.21E-06
3.OE-02N

0PR8795-MCH2# SRAT offgas detector #l out of calibration 1 1.2E-lN 3.60E-03N
3.OE-02N

0PR8796-MCH2# SRAT offgas detector #2 -out of calibration 1 1.2E-lN 3.60E-03N
3.OE-02N

OPRSRAT-NCN1# Error in nitric acid calculation by technical 1 lN 3.00E-02N

TX-NITR-PRE5+
3.OE-02N

Transfernitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

23. Fcv3000-FTcG# SRAT steam supply valve fails to close 5 86H 1.29E-04 1.21E-06
r 3.OE-06H

IGNSRAT-PREl# Ignitipnsou~ce present in SRAT 1 IN 3.00E-02N
3.OE-02N

‘OPRSRAT-CANl# Operatoradds more nitric acid than calculated 1 lN 3.00E-03N ‘
.

TX-NITR-PRE5+
3.OE-03N

Transfer.nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

24. BcHsRAT-DBL5# SRAT proces”suses,double batch of PHA 1 IN 1.00E-OIN 9.39E-07

BCHSRAT7PRE5+
1.OE-OIN

‘ SRAT batch processed 4 86H 5.08E-01
1.2E-02H

IGNSRAT-PREl# Ignitionsource present in SRAT 1 IN 3.00E-02N
3.OE-02N

OPRBATCHNCHl# STA incorrectlyassesses PHA requirements ‘
.

1 lN 1.00E-OIN
‘1.OE-OIN

TOPCTWCCBFLO# CTW valving’,orpiping failure (excl.inair) 3 5.5H 6.05E-05
1.lE-05H

,

.’,

\
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X-ESR-S-OObOl, REV. O .

Explosion in SIL4T
Top Event Frequency:

Basic Event NamQ
PIPSRAT-PLG5+-I
TOPCIWCCBFLO+-IC ‘
TOPINAIRBFLV+-IC
RY4041-F105#
FCV3000-FI’CG#
HCV3010-FIU?#
AX-8795-BFL5#
AEGSUT-LKS5#
TOPPSW-BFLF#
CC2SRAT-LFL5#
TX-NJTR-PRE5+-I
RY-SRTL-Ff05#
IGNSRAT-PREM

“OPRSRAT-CANl#
OPRSRAT-NCNl#
BCHSRAT-PRE5+-I
TOPPOWN-BFLH+-IC
oPRsRATvRMH5#
PMPSRATSBFL5#
BKR.SRATSFOPD#
TOPCPCPPBFL2+-I
BCHSRAT-DBL5#
OPRBA’IUHNCHl#
AEG879wwf#
AEG879wLo5#
AEG8795-LKs5#
AEG8795-FLo5#
0PR8796-MCHW
0PR8795-MCHM
TUWIWP-BFLB+-lC
FCV3000-FCL5+-IC
PCV3004-FCLG+-IC
l’WSTEAMBFLGi-IC
FE-3034-FH12+-IC
lllWPCBPB13LW# ‘
FCV3034-FCU+-IC
SRABATCHPRE5+I
wPDEEP-BFLA#
‘IOPPOWD-BFIN#
CC3SRAT-FSIJM
oPRMAINTMcHl#
TX-SRAT-PRE5+-IC

.,

Risk Achievement Worth
*m

SRATvent line plugs <
Failureof CTW valving orp~mg (excLIN*) “ “ 1:1OE-O5EI
Instrumentair failure (excl~ or POW’NI?OWD) 1.loE-05/H
Fail to open PRBT tmusferpimp switch (fail to stop pump) 1.00E-05
.SRATsteamsupply valve fails to close L29E-04
SRATcooling water supplyvalve HCV301Ofails to open 1.ooE-03
SRAT%Ll?Lcakdat@ SWitkhfake 1.29E-03 ~
Airhleakagern SRATsamplingline @thdetect@ 1.64E-03
Inadequatecoolingwater (excLK)WN & POWDor CTW) 2.30E-03
cxxbothSRATIXLdetec@s t%illow ,. . 1.80E-03.
Transfernitric aid into SRAT 1.19E-02/H
Fail to Open SRATsteam flOW low interlocklekly 1.00E-05
Ignitionsourcepresentm SRAT 3.00B-02 .
Operatofaddsmoqnitricacidthancalcuk+ted 3.00B-03
‘T3rorm ti@iC acid iahdatioii by tecludial 3.00E-02
SRATbatchprocessed 5.9oB-03/H
LOSS OF NORMALELECTRICPOWERTODWPF 3.5oE-05/H
Fail to @n valve followingmahxmmx 7.00E-05
SRATsamplepump f@ls 2.4@04
SRAToffgas SSInpk3H circuitbrea.@ fads O- 2.40E-06
CPC pfhnsry purge system Ms (exclmormalpowerfhihre) 1.90E-05EI
SRAT’@ocessuses doublebatch of PHA 1.00E-01
STA hl~y msesses PIJA requirements , l.ooE-01
Aii inleakagein SRAT offg~ de@ctor#2san@e line ,1.64E4)3
SRAToffgas detector#2analyze.relementihils low (LIZ) 2.15E-03
AirhkakageinSRAT offgasd&ector#l sampleline 1.64E-03
SRAToffgasdeteuor#l analyzerelementfailalow (LEL) 2.15E53 “
SRAToffgasdetector#2 out of ‘izdibration 3.60E-03
SIUT Off&s deteuor#l out of calibration ‘ 3.60E-03“
CfWpiimmy pumping Hum (excLPOWN) 6.29E-06/H
Steamsupplyflow controlvalveFCV3000MS closed 1.ooE-06/H
SRATsteampressure controlvalve i%lsclosed -3.ooE4X/H
Inade@atesteampresum (excLIOWN or INAIR) 2.08E4WH
SRATpurge flow elementMS high 3.ME-06/H
BackupCPC purge fkils (exceptN2 tank supply.failure) - 3.1OE-O3
SRATpnrge flow control valve fhilsclosed 1.ooE-06/H
Newbatch of sludgefor DWPF “ 5.68E-051H
CIW deepwe~ ptiping fldlnre 5.40)303
LOSS OF BACKUPPOWER (DIESELGENERATORS) 1.1OE-O2
(X all 3 SRAT offgasflowm~tors fail to close, 1.1OE-O4
cc W 3 SRATlowflOWstitchesmiscalitited; 3.00E-02
Transferfrom PRBT to SRAT 9.41E-03/H

LMM!
9.9owo2
1.18Bt02
1.18E+02
1.17E+02
1.17E+-02
1.171M2
1.17E+02
1.17E+02
1.17E+02
1.17%02
7.33E+U
4.41E+01
3.33E+ol
2.72E+01
2.65E+01
2.3113W1 ‘
1.91E+U1
4.50E+O0
4.5oE+oo
4.5owoo
4.06E+O0
2.18E+00
2.18E+O0
1.86EtO0 \
1.86E+M ‘‘
1.86E+O0
1.86E+00
1.86B+O0
1.86E+O0
1.63E+O0
1.58E+O0
1.58E+O0
1.58WO0
1.37E+00
1.20WO0
1.17E+O0
1.13E+O0
1.13E+O0
1.06E+O0
1.04E+O0
1.04E+O0
1.03E+O0

Note; Events that make less tha.k 1% difference to the importance factor are not included.
Modified top event frequency = (top event fiquency) x (risk achievement worth). ~

.-.
.- . . )
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X-ESR-S-00001, REV. O

Explosion in SRAT
Top Event Frequency:.1.02E-03/YR

Risk Reduction Werth -

*IGNsR,AT.p~l#
T?HWIR.-PRE5+-I

‘ OPRSRAT-NCIW
TOPPSW-BFLW
CC2SRAT-LFLW
AEGSIUT-LKS5f#
AX-8795-BFL5f#
OPRBA’ICHNCHl#
BCHSRAT-PRE5+I
BCHSRAT-DBLM
HCV301O-FI7X+ ‘
OPRSRAT-CANM
TOPINAIRBFLV+IC
FCV3000-l?ICG#

Basic Event Name . : BEmll.@ME4Ilt?d!W
I-don some uresentmSRAT 3.00E-02 “o.ooE’too
t&IlSft3ftitdCiicidinto SRAT
Error mIdtiiCacid cakdation by technical
Inadequatecoolingwater (excLIQWN & POWDor CT%’)
cboth SIUTLFLdetectors fkdllow
Air hdeakagem SRATsamplingline (bothdetectors)
SRAT %IX’Lcalculationswitchfailtue
STAhlCQKCCtlyassases PHA requirements
SRATbatch processed
SRATprocessuses doublelWch of PHA
SRATcoolingwater supplyvalve HCV301O= to open
Opemtoradds morenitric acid than calculated
Instrumentair t%ilure(exclCIW or POWWPOWD)
SRATsteam supplyvalvefails to close

1.19EQ/H
3.00E-02
2.30E-03
1.80E-03
1.64E-03
1.29E-03
1.00E-01
590E-03/H
1.00E-01
1.00E-03
3.00E-03 ~
1.loE-05/H
1.29E-04

7.57E+oo
4.74E+O0
1.37E+O0
L26E+oo
1.24E+O0
1.18E+O0
1.15EAXI ‘
1.15)3+00
l.l!woo
1.13E+O0 ~
1.09E+00
1.03E+O0
1.02E+O0

.-
* A Reduction Worth of O.OE+OOindicates event appearsq eve~ cutset could serve”asa
single event preventor for the accident.

NOW. Events that make less than 1% difference to the importance factor are not included.
MoMled top event, frequency = (top event frequency) / (risk reduction worth).

.,
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&ploslon In SME

I
I

Ignltlon sotirce H2 concentration
presenl In SME exceede LFL In SME

vessel

I lnt,lchAl=..00ci * f ) Cck#c.fi i

TR+::a,.e “ ~ G
W“,,, L-”

2.93E-03
Per Year 11104/94
TRUNC = 8.8E.12

I J

High hydrogen
ganeratlon In SME

without Interlock
actions

~ GSME-16 I

f> 2.90E-03

+-/

Per Year

‘m

9
Fall to detect high

LFL (SME) or
‘perform Interlock

acllons

GSME-6

6,99E.02

Page 2

m
T!E=

Page 5

Q
Fall to cause SME

Interiock acllons
when SME purge Ie

10s1

GSME-29

4.70E-03

u
Page 12
9

SME purge failure

GSME.34

1.68E.03
Per Year

Page 19

SME Explosion ~ I l:\CAFTA\TREE\SME.CAF ~ I 11-08-94 I Page 1
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valve 10 PFI
Inadverlenlly opens
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Page 7
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., 9.94E-01 ‘
Per Year

‘mFzz!?=l

.

.,

I

/.

SME Explosion ‘ I l:\CAFTA\TREE\SME. CAF I 11-08-94I Page 9

0



X-ESR-S-00001, REV. O
,,

—— . .

...)

.
..,

. .
.

/’

.’

/

#

“. 218



,.
,’

\

X-ESR-S-00001, REV. O

,.

,.

.

I

“/

b.

.c

I I

,, 219



. . .—= / .- — ——.

.’

X-ESR-S-00001, REV. O ‘ ‘ . .
.,,

ml

. .
.

—

. . “,

i. ,.

—

.

)

—

il. Wi-’-“
‘ Ir I

l—

-u’,
,,

.

-,

,.
.

.,

220 ,,’



\._

,

.-

‘, “.

x-ESR-S-00001, REV. o

.

\

,-
.

L

\.

221



.— ..—- .. ———
,

.’

X-ESR-S-OOOO1,WV. O
‘,. .

\
\

.’,

(
,,

, \
.

.,

“,

,’ . .
,,

m
g! .

.

I

. .

,,

,,

,,

.,

.’

,

/

.)

),,

222 “ ,, ,.’



,,,,

,,, ,
,’

,.

,,
X-ESR-S-~01, tiV. O

\

.

223



.— -

X-ESR-S-00001,REV.0’

——.—.

I
.

,’
,’ ,,.

.

. .

224

“..

.

.

‘r

“!

i?
al
>
al

“1
.

I
. .

. . .

,’.

,

,.

!

.



.

“to
bl

,,-.

!’

,. > ,. -...,.,

\

=

SME olfgaa sample
Ilow low switches

fail to open

Page 4
QSME.14

1.30E-09

. Im
I I

I FSL8800.FTC4# {
1.09E-03

a: Checked quarterly
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Sate/Event Name ~ Z@ne Gate/Event Name == Gate/Event Name = _ Gate/Event Name = ZQL@
lEG8797-FLODll 15 G-SRAT-51 7 GSME-34 1 PcssRAT-BFL5# 10
\EG8797-LKS4# 15 G-SRAT-52 7 “GSME-34 19 . PMPFACIDON-1+ 7
AEG8798-FLOD# - 16 G-SRAT-53 7 GSME-36 19 PMPsME--BFL4# i8
kEG8798-LKS4# 16 G-SRAT-53 9. GSME-37 19 RY-PFsFTFTo4# 3
AX-8797-BFL4# 4 G-SRAT-54 9 GSME-38 19 SLGNOBL-PRE5# 11
:C2-SME-H2-1+1 4 G-SRAT-57 7 GSME-5 1 SRABATCHPRE5+ 11
ZC2SRAT-SMP6# 7 G-SRAT-57 .8 GSME-6 1 SV-SME--ADJ5+ 19
cc3-sME-FsL4# 4 G-SRAT-57A 7 GSME-6 2’ TOP-SME .1
CC3MAINTFSL1{} 4 G-SRAT-58’ 8 GSME-7 I 2’ T0pCpC2BPBFLW# 19
FcV2044-FTC4# 3 G~sRAT-59 8 GSME-7 4 TOPCPCPPBFL2+ 19
FCV2056-ADJI+ 9 GSME-10 4. GSME-7 12 ToPcPcTKBFL7# 20
FCV2056-FOPI+ \ 9 GSME-10 15 GSME-8 4 “ TOPCTWCCBFLO# 3
FCV3080-FTC4# 3 GSME-11” 4 GSME-9 4 TOPCTWP-BFLB# 14
FcV8856-FCL4+ 19 GSME-11 16 HCV3089-FC!L4# 3 TOPDEEP-BFLA# 14
FE-8856-FH14# 12 GSME-12 4 CIGNSME--PREl# 1 TOPINAIRBFLV# 3
FE-8856-FH14+ 19 GSME-13 4 OPR-PR3-ACN1# 8 TOPN2TNKBFL3# ~ 20 “
FSL8800-FTC4# 17 GSME-14 4’ oPR-PR3-AcNu# 8 TOPPOWD-BFLN# 13
FsL8803-FTc4# 17 - GSME-14 17 OPR-SME-SOHl# 19 TOPPOWN-BFLH# 13
FSL8804-FTC4# 17 GSME-15 4 0PR2056-ACN6# 9 TOPPOWN-BFLH# 14
G-CPCBP 19 GSME-15 18 .0PR8797AMCHl# 15 TOPPOWN-BFLH+ 19
G-cPCBP-A, 19 GSME-16 . 1 0PR8798AMcHl# 16 TOPPSW--BFLFll 3
G-CPCBP-A 20 GSME-17 1 0PR8856-MCH2# 12 TX-NITR-PRE5+ 5
G-CPCPP 19 GSME-17 ,5 oPRPR3--LAHl# $3..
G-CPCPURGE 19 GSME-18 5 oPRPRBT3AcNl# 8 .

G-CTW-A-E 3 GSME-20 5 oPRPRBT3AcNu# 8 “(

G-CTW-A-E 14 GSME-21 “5 ~ oPRPRBT3LAHl# 8
G-CTW-B-E 14 GSME-21 , 7 OPRSLG1-ACNU# 11
G-POWER-E 3, GSME-22 7 OPRSLG1-LAHl# 11
G-POWER-E 13 GSME-22 10 OPRSMEV-RMHl# 18
G-POWER-E 18 GSME-27 1 OPRSRAT-CANl# 6 ,

G-PSW 3 GSME-29 ‘ 1 OPRSRAT-NCNl# 6’
G-SRAT-23 5 GSME-29 12 oPRsRAT6AcNl{\ 10
G-SRAT-23-A “ 5 GSME-31 2 oPRsRAT6AcNu# 10 ‘
G-SRAT-23-A 6 GSME-31 3’ oPRsRAT6LAHl# 10
G-SRAT-48 5 GSME-31 - 12 oPRsRAT7AcNl# 5
G-SRAT-48 11 GSME-31A 12 . oPRsRAT7AcNu# 5
G-SRAT-48A 11 GSME-32 3 oPRsRAT7LAHl# 5
G-SRAT-49 11 GSME-33 12 PcssRAT-BFL5# , 5

-. .- - . . I .,-.—.. ----,-. .- --- 1 .. -- - . I -.
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Cutsets for I:\CAFTA\CUT\SME.CSR 11/08/94 12:24 AM

Set Event Description - .“ c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

TOP-SME 8.80E-05

1. AX-8797-BFL4# SME %LFL calculation and switch failure v 3 lQ 6.33E-02 2.96E-05
3,0E-05H

IGNSME--PREl# Ignition source present in SME vessel 1 IN 3.O,OE-02N
3.OE-02N

OPRSRATTNCNl# Error in nitric acid calculation by technical 1 lN 3’.00E-O2N
,’ 3.OE-02N

oPRsRAT7AcNl# Failure to follow procedure for SRAT nitric acid sampling 1 - lN 5.00E-03N

, TX-NITR-PRE5”+
5.OE-03N

Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

2. AX-8797-BFL4# SME %LFL calculation”andswitch failtire

,.

3 IQ 6.33E-02 2.96E-051
300E-05H-

IGNSME-~PREl# Ignitionsource present in SME vessel 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical 1 lN 3.00E-02N
3.OE-02N

oPRsRAT7AcNu# Failure to sample SRAT product for nitric acid (pH) 1 IN 5.00E-03N
.5$OE-03N

TX-NITR-PRE5+ Transfer nitric acid into’SRAT , “ 4 lH 1.19E-02
1.2E-02H

3, AX-8797-BFL4# SME %bFL calculation and switch.failure 3 “IQ 6.33E-02 5.93E-06
~ ,3.OE-05H

IGNSME--PREl# Ignition source present in SME vessel . - 1 lN 3.00E-02N ‘. . 3.OE-02N
OPRSRAT-NCNl# Error in nitric acid-calculationby technical 1 lN 3.00E-02N

3.OE-02N
PCSSRAT-BFL511 Fail to compensate for ’out+ofspec SRAT product data to-PCCS 1 IN .1.00E-03N ,

1,0E:03N
TX-NITR-PRE5+ Transfer nitric aci,dinto SRAT 4 ‘ lH 1.19E-02

,\ 1.2E-02H

‘ 4. AX-8797-BFL4# SME %LFL calculat~on and switch failure 3
\

lQ 6.33E-02 ‘ 5.93E-06
3.OE-05H

IGNSME--PREl# Ignition source present in SME vessel 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical 1 lN 3.00E-02N
,-, 3.OE-02N

0PRSRAT7LAH1# Error in SRAT product sample 1 lN 1.00E-03N

TX-NITR-PRE5+
1.OE-03P

Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

5. AX-8797-BFL4# SME %LFL calculation and switch failure 3 lQ 6.33E-02 2.96E-06
3.OE-05H

.,
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Cutsets for I:\CAFTA\CUT\SME.CSR ,11/08/94 12:24 AM (CONT.)

Set Event Description c
No. Name

B.E. Calc. Cutset
. Input Result Freq.(/yr)

oPRsRAT7AcNu/t, Failure to sample SRAT product for nitric acid (pH) “ 1 IN 5!OOE-03N
5.OE-03N

TX-NITR-PRE5+ Transfer nitric acid into SRAT \ 4 ‘ lH 1.19E-02.
., i.2E-02H .

10, CC2-SME-H2-111
. .

cc: both SME hydrogen detectors fail low or miscaiibrated 2.2E-3N.2.20E~03
IGNSME--PREl#

.. 1.03E-06
Ignition source present in ‘SMEvessel , , 1 lN 3.00E-02N ,-.,, 3.OE-02N

OPRSRAT-NCNl# Error.in nitric acid calculation by technical 1 lN 3.00E-02N
3.OE-02N

0.PR3RAT7ACN111 Failure to follow procedure for SRAT nitric acid sampling 1 IN 5.ooE-133N-.
TX-NITR-PRE5+

5.OE-03N
Transfer,niCricacid into SRAT ‘ 4 lH 1.19E-02

,, 1.2E-02H

11. AX-8797-BFL411 SME %LFL calculation and switch.f-ailure ‘ 3 lQ 6.33E-02 5.93E-07
3$OE-05H

IGNSME--PREl# Ignition source present:.inSME,vessel “ ..,’. 1 lN 3:OOE-02N‘
3,0E-02N “

OPRSRAT-CANl# Operator adds”more nitric acid than calculated . 1 lN 3.00E-03N
,.

PcssRAT-BFL.5#
3,0E-03N

Fail to compensate for out of spec SRAT product data to PCCS 1 ‘IN 1.00E-03N -

TX-NITR-PRE5+
1.OE-03N ~

Transfer nitric acid into SRAT ...
4 lH 1.19E-02 ‘.

., 1.2E-02H ~~

.12. AX-8797-BFL4# SME %LFL calculation and switch failure ‘ - 3 ‘- lQ 6,33E-02 5.93E-07
3.OE-05H

IGNSME--PREl# Ignition source present ii SME,vessel . 1 lN 3.00E-02N ““
3.OE-02N

OPRSRAT-CANl# Operator adds more-nitric acid than calculated “ 1 ? lN 3.00E-03N,“ 3.OE-03N
oPRsRAT7LAHl# E,rrorin SRAT product sample 1 lN 1.00E-03N

TX-NITR-PRE5+
1.OE-03N

Transfer nitric acid into SRAT - 4 lH 1.19E-02 ,.
,. 1.2E-02H

..
13. Fcv20:44-FTc4# SMEformic acid flow control valve fails to ‘close 1 lN 1.00E-03N 4,67E-07

1.OE-03N
-IGNSME--PREl# Ignition source present in.SME vessel - : 1, lN 3.00E-02N

3.OE-02N “
OPRSRA’T-NCNl# Error in nitric acid calculation bytechnical . 1 ~~ “IN 3.00E-02N -

3.OE-02N
oPRsRAT7AcNu# Failure to sample SRAT product for nitric acid .(PH) . 1 lN 5.00E:03N . .

!5.OE-03N
TX-NITR-PRE5+ Transfer nitric acid into SRAT ~

..
4 lH 1.19E-02

1.2E-02H
.-

,
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for I:\CAFTA\CUT\SME.CSR 11/08/94 12:24 AM (CONT.)

Set Event Description . c B.E. Calc.
No. Name

Cutset
Input Result Freq.(/yr)

14. FCV3080-FTC4# SME steam supply valve fails to close 1 IN 1.00E-03N 4.67E-07
1.OE-03N

IGNSME--PREl# Ignition source present in SME vessel 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical 1 lN 3.00E-02N .

3.OE-02N
oPRsRAT7AcNu# Failure to sample SRAT product for nitric acid (pH) 1 lN 5.00E-03N

, ‘, 5.OE-03N
TX-NITR-PRE5+ Transfer nitric acid into SRA~ 4 lH 1.19E~02 .. 1.2E-02H

15. FCV3080-FTC4# SME steam supply valve fails to close
.

1 lN 1.00E-03N. 4.67E-07
1.OE-03N

IGNSME--PREl# Ignition source present in SME vessel” 1 lN 3.00E-02N
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculation by technical
\\ 1 IN 3.00E-02N

3.OE-02N
oPRsRAT7AcNl# Failure to follow procedure for SRAT nitric acid sampling 1 lN 5:OOE-03N

TX-NITR-PRE5+
5.OE-03N

Transfer nitric acid into SRAT 4 lH 1.19E-02
1.2E-02H

16. FCV2044-FTC4# SME formic acid flow control valve fails to.close
\
1 lN 1.00E-03N 4.67E-07

1.OE-03N
IGNSME--PREl/l Igni<ion source present in SME vessel 1 lN 3.00E-02N .,

3.OE-02N
OPRSRAT-NCNl# Error in nitric acid calculation by technical. 1 lN 3.00E-02N

3.OE-02N
oPRsRAT7AcNl#” Failure to follow procedure for SRAT nitric acid sampling 1 lN 5.0.OE-03N

TX-NITR-PRE5+
5.OE-03N

Transfer nitric acid into SRATJ . . 4 lH 1.19E-02
1.2E-02H

17. AX-8797-BFL411 SME %LFL calculation and switch failure 3 lQ 6,33E-02 ,3.70E-07

FE-8856-FH14+ “
3.OE-05H

SME purge flow element fai”lshigh ‘ 4 86H 2.58E-04
3.OE-06H

IGNSME-~PREl# Ignition source present in SME vessel 1 . lN 3.00E-02N
,, 3.OE-02N

OPR-SME-SOHl# Fail to-open SME purge supply needle valve 1 lN 5.00E-02N
5.OE-02N

SV-SME--A6J5+ SM,E,purgesupply needle valve adjusted . 4 24H 3.23E-02 .
1.OE+OOM

18. IGNSME--PREl# Ignition source present in SME vessel 1 lN 3.00E-02N 3,14E-07
3.OE-02N

,,
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Cutsets for I:\CAFTA\CUT\SME,CSR 11]08/94 12:24 AM (CONT.)

Set Event Description‘ c B.E. Calc, Cutset
No, Name. . \ Input Result ~ Freq.(/yr)

TOPCPCBPBFLW# “BackupCPC purge fails (exceptN2 tank supply Eailure) 1 IN 3.1OE-O3N
301E-03N

TOPPOWD-BFLNII LOSS OF BACKUP POWER (DIESEL GENERATORS) 1 ‘ lN 1.1OE-O2N

TOPPOWN-BFLH+.
1.lE-02N

LOSS OF NORMAL ELECTRIC POWER TO DWPF “’ 4 8.5H 2i97E-04
,, . . 3.5E-05H..

‘19’.IGNSME--PREl# Ignit,ionsource present in SME vessel ‘ . 1 ‘ lN 3.00E-02N 2.15E-07.,
3.0E~02N

OPRSRAT-NCN1{I Error in nitric acid calculationby technical
>,

1 lN 3.00E-02N,. .-, 3.OE-02N-’
PcssRAT7BFL5# Fail to compensate for out of spec SRAT product data to’PCCS 1 lN 1.00E-03N

1.OE-03N
. TOPPS~--BFLF# Inadequateprocess cooling water (excl. POWN & POWD or CTW) 1 lN 2.30E~03N. . ,
TX-NITR-PRE5+

2:3E-03N
Transfer nitric acid into SRAT 4 lH .I.19E-02 .’

.= 1.2E-02H
. .

20. IGNSME--PREl”#- Igniti~n source present in SME vessel 1 lN ‘.3.00E-02N 2.15E-.07
3.OE-02N

OPRSRAT-NCNIII Error in nit,ricacid calculationby technical 1 IN ‘3.00E-02N
,. ““3.OE-02N

03RsRAT7LAHl# Error in SRAT product sample 1 “ IN 1.00E-03N., .’ ~ 1.OE-03N
TOPPSW-.-BFLF# Inadequateprocess cooling water (excl. POWN’& POWD or CTW) 1 ‘ lN 2.30E~03N .“

. . 2.3E-03N ‘-.
TX-NITR-PRE5+ ‘Transfernitric acid i~to SRAT ‘ 4 lH 1,19E-02’

-1.2E-O.2H
.

21, cc2-sME-H2-1# cc”:’both SME hydrogen detectors fail low or miscalibrated 2.2E-3N 2.20E-03 2.06E-07
IGNSME--PREl# - Ignition source present in SME vessel 1 lN 3.00E-02N. 3.OE-02N
OPRSRAT;NCNli Error in nitric acid calculationby technical :1 lN 3.00E-02N . .

3.OE-02N
- oPRsRAT7LAHl# “ Error’in SRAT product sample 1 lN 1.00E-03N,’

“’l,OE-03N
TX-NITR-PRE5+’

. . .
Tra-nsfer’nitric acid into SRAT 4 lH 1.19E-02

.’ 1:2E-02H

22. cc2-sME-H2-1#‘ cc: both SME hydrogen detectors fail low ’or.miscalibrated ‘2.2E-3N 2.20E-03 2.06E~07
IGNSME--PREl# Ignition source present in SME vessel f“ 1 lN 3.00E-02N ,

3.OE-02N
OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 lN -3.00E-02N ‘. . 3.OE-02N
PcssRAT-BFL5# Fail to compensate for out of spec SRAT.product data to PCCS 1 lN 1.00E-03N

3.OE-03N
TX-NITR-PRE5+ , . Transfer nitric acid into SRAT

-.
4 . . - lH 1.19E-02

1.2E-02H -.
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Cutsets for I:\CAFTA\CUT\SME.CSR 11/08/94 12:24AM (CONT.)

Set Event Description c B.E. Calc.
No: Name

Cutset
Input Result Freq.(/yr)

23. IGNSME--PREl# Ignition source present in’SMEvessel 1 lN 3.00E-02N 1.54E-07
. . 3.OE-02N

TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank supply failure) 1 lN 3.1OE-O3N
3.lE-03N

TOPDEEP-BFLA# CTW deep well pumping failure 1 lN 5.40E-03N
5.4E-03N

TOPPOWN-BFLH+ LOSSOF NORMAL ELECTRIC POWERTO DWPF - 4 8.5H 2.97E-04
3.5E-05H

..

24. IGNSME--PRE1M Ignition source present in SME vessel 1 ‘ lN 3,.00E-02N 1.34E-07
3.OE-02N

OPRSRAT-NCNl# Error in nitric acid calculationby technical 1 lN 3.00E-02N
3.OE-02N

oPRsRAT7AcNu# Failure to sample SRAT,product’for nitric acid (PH) “ 1 lN 5.ooE~03N
5.OE-03N

TOPINAIRBFLV# Instrument air failure” 3 26H 2.86E-04

TX-NITR-PRE5+
1.lE-05H

Transfer nitric acid into”SRAT 4 lH 1.19E~02
1’2E-02H

25. IGNSME--PREl# Ignition source present in SME vessel 1 lN 3.00E-02N 1.34E-07
3.OE-02N

OPRSRAT-NCN1{I Error in nitric acid’calculationby technical 1 lN 3.00E-021N‘,’
3.OE-02N

oPRsRAT7AcNl# Failure,to follow procedure for SRAT nitric acid sampling “ 1 lN 5.00E-03N
5.OE-03N

TOPINAIRBFLVII Instrument.air failure 3 26H 2.86E-04
1.lE-05H

Tx-NITR-PRE5t. Transfer nitric acid into SRAT ‘ 4 lH 1.19E-02
,, , 1.2E-02H

0



.—. .— -
.,

,,
., . .

‘X-ESR-S-OOOO1,REV.O ~ ~ “ ~
,,.

,, .,
.,.

Explosion in SME

B~ic Event Name
FE-885W?H14+-IC
TUPPOWN-BFLH+-IC
TX-NITR-PRE5+-I
oPRsRAT7UHl#
PCSSRAT-BEL5f#
0PRSRAT7ACNl#
0PRSRAT7ACNU#
lXWCPCPPBFL2tI
IGNSME-PREl#
OPRSRAT-CANl#
OPRSRAT-NCNl#
FCV8856-FCL4+-IC
HCV3089-FCIM
RY-PFSFIF104#
TOPCTWCCBFLO#
TOPINAIRBFLV#
FCV2044-FTOl# -
FCV3080-FI’C4#
TOPPSW-BIU%
CC2-SME-H2-M
AX-8797-BIZA#
SRABATCHPRE5+I
SV-SME-ADJ5+-IC
TOPCPCBPBFLW#
CC3MAINTFSLl#
cc3-sMIXWA#
TOPDEEP-BFLA#
TOPPOWD-BFLN#
OPRSLG1-LAHl#
OPRSLG1-ACNW
AEG8797-LKs4#
AEG8798-LKS4#
AEG8798-FLOIM
AEG8797-FLOD#
0PR8798AMCHl#
0PR8797AMCHl#
OPR-SME-SOHl#
TOPCXWI-BI?LB#
SLGNOBL-PREW
oPR8856-McH2#

Top Event Frequency 8;75E-05/YR
,

,’ )
. ./

Risk Achievement Worth. .escrlptlf!n
SMEpurge flowelementMS high “
LOSS OF NORMALELECTRIC.MIWER TO DWPF
Trsnsfer llitliCacid into SRAT

. .

Errorrn SRATproduct sample ‘.

Fail to compensateout of spse S~T productdata to PCCS
-Faihue to fo~owprocedurefm SRATJlitfiCW ssmptig
Failure to sampleSIUT product fm nitric acid(@)
CPC primarypurge systemfails (excludingnormalpower)
Ignitionsourcepesent .jnSME vessel
_,*m=titictitid_
Enurinrutricaeidcakxdationbyteehnical , ,
SME purge flowcontrolvalve fails closed
SME coolingwatervslvemamud controllerfails to open ‘
Rday for PFSFfpump fsik to OPW.I
CI’W vslving or pi@mgfaMre (excLinair)”
Instrunientair failuie ,.

SME formicacid flow m,ntrolvalvefails to close
SME steam snpplyvalve tl@ to close
Inadequatecoolingwater (excl.WWN & POWDorCTW)
cc both SMEhydrogendeteetorsfail low or miscalibrated
SME %LJ?Lcalculationand switchfhilure
New batch of sludgeforDWPF ,-
SMEpurgesupplyneedlevalvetijusted
Back@CPCpurgefails(exteptN2tanksupplyfailure)
(XXM 3SME10WflOWswitches-w ~
CC M 3 SME offgss ssmple flow low switehesW to open
CIW deepwellpk@ng failure
LOSS OF BACKUPPOWER (DIESELGENERATORS)’
13rorm sludge samplefm noble metsls
Failure to followproeedmefor tank ssmpling -

. Air inkakage.in SME detector8797sample line
Air inkakage in SME detecmr8798ssmple line
SMEhydrogendetector2 (8798) tkils low
SMELFL ZUUdyZ.tX8797fails 10W
SW hydrogen&teeter 2 out of caliion
SME hy@ogendetector 1 out of dibration . -
Fail to open SMEpurge supplyneedlevalve
CfW primarypumpingfailure (excLPOWN)
Excessivenoblemetals -t m sludge
Opemqrmiscaliitm SMEpurge flow element

Prob/Freq AchW
3.00E-06JH 3.54E+02
3.50E-05/H 1.98E+02
1.19E-WH 8.33E+01
1.00E-03 8.32E+01
1.00E-03 8.32E+01
5SXB03 8.28E+01
5.0W03 8.28E+01
1.9oE-05/H 4.48E+01
3.ooE-d2 3.33E+ql
3.00E-03 3.08EI-01
3.00E-02 3.00E+O1
1.00EXWH 2.47E+01
4.00E-06 “ L57E+01
1.00E-05 1.5713t01
6.05E-05 1.57E+01
2.86E-04 1.57E+01
1.00E-03 1.57.E+O1
1.00E-03 1.57Etol
2.30E4)3 1.5713101
1.80E-03 1.52Etol
6.34E-02 1.43E+01
5.68E-05/H- 1.36E+01
1.34E-03/H 3.74EW0
3.1OE-O3,
3.00E-04
1.1OE-O4
5.40E-03
1.1OE-O2
1.00E-03
5.00E-03
1.64E-03
1.64E-03
2.15E-03
2.15E-03
3.60E-03
3.60E-03
5.(H)E-02
5.6733-04
1.00E-02
3.00E-04~

3.48E+O0 - ‘
1.711M0 )
1.71E+O0 -
1.34E+O0
1.331M00
1.12E+O0
1.12E+O0
1.1OE+OO
1.1OE+OO
1.1OE+OO
l.loEtoo
L1OE+OO
1.1OIMO
1.09E+00
1.08E+00
1.07E+00 ,
1.03E+O0

NottYEventsthatmakeless than 1%differenceto the importancefactorare not included.
Modified top event frequency = (top event fieqpency) x (risk achievement, worth).

,.
1’

,/

.,, .,
—\

)

236

.. . . .
,,

\- ,,



.,

,’
9

I

— Explosion in SME

Basic Event Name
*I~S~.P~l#
TX-NITR-PRE5+-I
AX-8797-BFIA#
OPRSIj.AT-NCNl#
0PRSRAT7ACNl#
0PRSRAT7ACNU#
OPRSRAT-CANl#
PCSSIWT-BFL5#
oPRsRAT7LAHl#
TOPPSW-BFLW
cc2-sME-H2-1#
FCV2044-F17M#
Fcv3080-FI’c4#

.
X-ESR-S-OOOO1,REV. O \

Top Event Frequency: 8.7=05/YR

Risk ~t?khlCtiOll Worth
escmxl(-m

Ignitionsourcepresentin Sh4Evessel
TransferllitfiCacid into SRAT -

.

SME %LFLcalculationand switchfiilure
13rorm nitric acid calculationby technical
Failure to followprocedurefor SRAT llitIiCacid sampling
Failure to sampleSRATproductfor nitric acid (@I)
Operatoradds morerdtric acid than calculated
Fail to compensateout of specSIUT productdata to PCCS
Errorrn SRATproduct sample
Inadequatecooling water (excLPOWN& POWD or ClTV)
cc both SMEhydrogendetectorsfail low or miscalibrated
SMEformicacid flow controlvalve fails to close ‘
SMEsteam supplyvalve~ to close

RfM&xl
1:19E-02JH
6.34E-02
3.00E-02
5.CH)E-03
‘5.00E-03
3.00E-03
1.00E-03
lSME-03
2.30E-03
1.80E-03
1.ME-03
1.00E-03 .

R!2m
0.00EWO
7.62EtOl
9.95E+00
9.72E+O0
1.70E+O0 ‘
1.70E+O0
1.1OEW3 .
1.09E+O0
1.09E+O0
1.03E+O0
1.03E+O0
l.OIE+OO
1.OIE+OO‘

* A Reduction Worth of O.OE+OOindicates event appears in every cutset could serve as a
single event preventor for the accident.

Note Events thatmake less than 1% difference to the importance factor are not included.
MoM3ed top event frequency= (top event frequency)/ (risk reduction worth).

,

.—

..

237



—— -— -. ..—.. —,,
..\

,“

X-ESR-S-00001, REV. O “

.

,.

~ PRBT Explosion

,.

,..

. .

,

,,

.,

..

.

. .

. . . .

238 .

\,.
.

-,

&

—..
)

,,, ,,/

.’

--

.)
.



,--- . .. ..
1: 1

.

I I
] TOP.PRBT [

5.75E-06

4--4Per Year 11/03/94
TRUNC = O.OEiOO

*

Ignlllon source
present In PRBT

vessel

lGNPRBT.PREl#

3,WE.02
Use TC value T’

‘w
m “u’‘“’

J 1
Loss of purge to

PRBT, uncorrected

.,

1 Q-PRBT-9 I
1.66E-04

Per Year

Page 2 Page 3 Page 4
QLoss of PRBT purge

G. PRBT.16

4.92E-03
Per Year

Page,6

PRBT Explosion I l:\CAFTA\TREE\PRBT. CAF I 11-08-94I Page 1

-,
‘)

0

I ,



.——-. —.

,.

X-ESR-S-00001,REV.O

,
,,

. .

.
.’

N

a
u

?

.’

.,

.

i

/’

,’

J’,

240

I

).-

.

)./,



X-ESR-MIOOO1, REV. O

-.

—

—

#

..

Ill I JEt-l

I%iilt!
.

.

t

.



—

X-ESR-S-OOOO1,REV. O

).,

.
. .

m=

1% I

m
?
w

‘&~ I

I

-, \
}

./
-’ 1

I 1-—–

. .

)

‘ 242
. .



X-ESR-S-00001 REv.o

.,

I
\

.
.

1’
In 8. I

.

243



—.—,-, , ,.

.,
,7 ,.

X-ESR-S-00001, REV. O ‘
,

.

r
.,

.

#

. . .

, I e 11=75> II

.,/ L

,

.4”

,/..-

/

—,

.)

.-

.,
244 ,’



,
-, —-. . /,---- .

.

Gat=/E-nt Name J?ia9eZme Gate/Event Name 12me Zme Gate/Event Name 2aQ2 ZQM Gate/Event Name J?ixEZQIE
CC2PRBT-FE-7# 4 Movl131-FTcK#l 3“
‘CC2PRBT- FE-7+ 6 MOV1131-LKS6+

,
3

FCV3216-ADJ6+ 6 oPRl131-AcLl# 2
FCV3216-FCL6+ 6 oPRl131-vRHl# .3
FE-3215-FH16# 4“ OPR3216-CSLP# 4
FE-3215-FH16+ 6 OPR3216-SRN6# 6
FE–3218-FH16# ‘4 oPRPR5--AcLl# 3
FE–3218-FH16+, 6’ oPRPR5--LANl# 3
FELPRBT-CALl# 4 OPRPRBT-MCHl# .4
G-CPCBP 5 OPRPRBT-SOH1{} 5
G–CPCBP-A 5 OPRPRCD-SVL1# 2-’
G–CPCPP 5 PR-PHA--IDL6# 2
G–PRBT-1 1 SV-PRBT-ADJ5+ 5.
G–PRBT–14 1 TOP-PRBT 1
G–PRBT-14 4 TOPCPCBPBFLW# 5
G-PR13T-14A 4 TOPCPCPPBFL2+ 5
G–PRBT-15 ~ 4 ToPc!PcTKBFL7# 5“,
G–PRBT–16 1 TOPN2TNKBFL3# ‘ 5
G-PRBT-16 5“ TOPPOWN-BFLH+ 5

.

G–PR33T-17
,.s.

G-PRBT-18 5
G:PRBT–19, 5
G-PRBT-19

.
6

G-PRBT-19A 6
G–PRBT-2 1
G-PR-BT-2 2
G–PRBT-”20 6 \, .

G-PRBT–2.2 5
G-PRBT–4 1
G–PRBT-4 3 . ,

G-PRBT-4A ‘ .3
G-PRBT-4B 3
G-PRBT-5’ “ 3,

,’

G-PRB,T-6 1
“G-PRBT-9 1
IGNPRBT-PREl# 1 $
MOV1131.-ADJ6+ 2

.

MOV1131-ADJ6+ 3

PRBT Explosion I l:\CAFTA\TREE\PRBT.CAF I 11-08-94 I Page 7



Cutsets f~r I:\CAFTA\CUT\PRBT.CSR 11/08/94 12:26 AM

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

. .
TOP-PRBT 5.75E-06

., .

1. CC2PRBT-FE-7+ cc: both PRBT flow elements fail high 4 lM 2.16E-04 3.~4E-O’6
, 3.OE-07H

IGNPRBT-PREl# Ignition source present in PRBT vessel
. .

1 lN 3.00E-02N
3.OE-02N

OPRPRBT-SOHl# Fail iioopen PRBT’pu,rgesupply needle Vai.ve 1 lN 5.00E-02N ‘“

‘SV-PRBT-ADJ5+
5.OE-02N ‘

PRBT purge supply needle valve adjusted 4 24H 3.23E-02
,,. 1.O’E+OOM.,

2. IGNPRBT-PREl# Ignition,source present in PRBT vessel 1 IN 3.00E-02N 7.75i-07
3.OE-02N ‘“

- MOV1131-ADJ6+ PRCD cleaned (drainvalve opened) ‘ 4 ,lH 4.59E-04
liOE+OOQ

oPRl131-AcLl# Fa-ilure.towait until PR transfer complete before cleaning 1 lN 5.00E-04N
PRCD ‘ 5.OE-04N

OPRPRCD-SVLl# Supervisor fails to prevent PRCD cleaning int’o.l?R 1 IN 1.00E-OIN
~ (containingPHA) 1.OE-OIN

PR-PHA--IDL6# PR product,awaitingtransfer after being samPle~ ‘ 3 ‘ 6H 1’.29E-O1
.. 2.3E-02H . / ‘.

-. \
3. FCV321”6-ADJ6+ PRBT dilution flow co,ntrolvalve adjusted ~ ‘ ‘ 4 lH .S2.25E-02 2.98E-07

‘2.3E-02H
IGNPRBT-PREl# Ignition source present in PRBT vessel 1 . ‘lN 3.00E-02N .’

3.OE-02N
OPR3216-CSLP#

.
Fails to respond to PRBT low dilutionflow alairn. “ 1 lN -3.00E-03N

. ,.” 3$OE-03N
OPR3216~SRN6# PRBT dilution flow controller erroneouslyset low 1 lN 1.00E-02N

,. 1.OE-02N
OPRPRBT-SOHl# Fail to ‘openPRBT purgesupply needle Valv”e 1 ‘ lN 5.00E-02N ,,

5.OE-02N
SV-PRBT-ADJ5+ PRBT p~rge supply needle valve adjusted: 4 24H 3.23E-02 :

1.OE+OOM .,’

4. FCV3216-ADJ6+ PRBT dilution flow control valve adjusted 4 IH 2.25E-02 “ 2.35E-07
2.3E-02H

FE-PRBT-CALl# PRBT purge -flowelements calibrated \ 3 ~lM 7.89E-02
1.OE+OOY

IGNPRBT-PREl# Ignition source present in PRBT vessel 1 lN 3.00E-02N “
. . 3.OE-02N ““ “

0PR3216-SRN6# PRBT dilution flow COIItrOll& er~OIM20USlY Set low 1 lN 1.00E-02N
1.OE-02N

OPRPRBT-MCHl# PRBT pu’rgef’lowelements both m$scalibrated 1 IN 3.00E-02N
3tiOE-02N

OPRPRBT-SOHl# Fail to open PRBT purge supply “needlqvalve 1 . lN 5,00E-02N
5.OE-02N

.



CutSets for I:\CAFTA\CUT\PRBT.iSR 11/08/94 12:26 AM [CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq. (/yr)

SV-PRBT-ADJ5+ PRBT purge supply needle valve adjusted 4 24H 3.23E-02
.. 1.OE+.00M

5. IGNPRBT-PREl# Ignition source present-in PRBT vessel 1 IN 3.00E-02N 1.31E-07
3.bE-02N

MOV1131-LKS6+ PRCD drain valve leaks (benzeneto PR) 4 24H 2.40E-05
1.OE-06H

oPRPR5--AcLl# Operator fails to sample for C6H6 before transfer”’toPRBT 1 IN 5.00E-04N
.“ 5.OE-04N

6. IGNPRBT-PREII} Ignition source present in PRBT vessel 1 IN 3.00E-02N 8.55E-08
3.OE-02N‘

0PR3216-CSLP# Fails to respond to PRBT low dilution flow alarm 1 lN 3.00E-03N .
3,0E-03N

TOPCPCBPBFLW# Backup CPC pu<ge fails (exceptN2 tank supply failure) 1 lN 3.1OE-O3N
-3.lE-03N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8,5H 2.97E-04 ‘.
, 3.5E-05H -

76 IGNPRBT-PREl# Igniti,onsource present in PRB’Tvessel
. .

1 “’ lN 3.00E-02N 7.88E-08
3.OE-02N

MOV1131-LKS6+ PRCD drain valve leaks (benzene.to PR) 4 24H “2i40E-05
,1.OE-06H

oPRPR5--LANl# Error in C6H6 sample/analysis- low i lN 3.00E-04N
3.OE-04N

8. FE-PRBT-CALl# PRBT purge flow elements calibrated 3 lM 7.89E-02 6.75E-08
1.OE+OOY

IGNPRBT-PREl# Ignitiop source present in PRBT vessel 1 lN 3.00E-02Nl
3.O,E-02N

OPRPRBT-MCHl# PRBT purge flow elements both miscalibrated 1 lN 3.00E-02N
3.OE-02N

‘TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank supply failure) - 1 lN 3!1OE-O3N ‘
3.lE-03N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04 .,’
3.5E-05H

9, IGNPRBT-PREl# Ignition source present in PRBT vessel 1 ‘ lN 3.00E-02N 4.64E-08
3,0E-02N

OPR3216-CSLP# Fails to respond to PRBT low dilution flow alarm \ 1 .lN 3.00E-03N
3.OE-03N

TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank supply failure) 1 lN 3.1OE-O3N

TOPCPCPPBFL2+
3.lE-03N

CPC primary purge system fails (excluding normal power 4 50H 9.49E-04 “
failure) 1.9E-05H “

10, FE-PRBT-CALl# PRBT purge flow elements calibrated 3 lM 7.89E-02 3.66E-08
l-.OE+OOY

.
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Cutsets for I:\CAFTA\CUT\PRBT,CSR 11/08/94 12:26 AM (CONT.)

Set Event Description “’ c B.E. Calc,
No. Name

Cutset
Input’ ‘Result Freq..(/yr)

. .
IGNPRBT-PREl# Ignition source present in PRBT vessel 1 ‘ IN 3.00E-02N

3,0E-02N
OPRPRBT-MCHl# PRBT purge flow elements both miscalibrated 1 lN 3.00E-02N .

3.OE-02N
TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank ‘supplyfailure) 1 ~ lN 3.1OE-O3N

3.lE’-O3N
TOPCP.CPPBFL2+ CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04

failure) - ~ 1.9E-05H

11. cc2PRBT-FE-7il cc: both ”PRBT flow elements fail high”’ 3 IM 2.16E-04‘ 2.14E-08.,

‘FCV3216-ADJ6+
3.aE-07H

PRBT dilution flow control valve adjusted 4 lH 2.25E-02“ .,. . .
2.3E-02H ‘“

‘IGNPRBT-pREl+l Ignition source present in PRBT vessel , 1 .’ ‘lN 3.00~-02N ‘
,-

0PR3216-SRN61}.
3.OE-02N

PRBT dilution flow controller erroneously set low 1 “ lN 1,00E-02N
1.OE-02N

, OPRPRBT-SOHIII’ Fail to’open PRBT purge supply’needle valve 1 lN 5.00E-02N
5.OE-02N

SV-PRBT-ADJ5+ PRBT purge’supply needle valve adjusted 4 24H 3.23E-02”” ._
1.OE+OOM

12. IGNPRBh-PREl# Ignition source present ih PRBT vessel 1 lN 3’.00E-O2N9.02E-09

MOV1131-ADJ6,+
.’3.oE-02N

PRCD cleaned (drainvalve opened) “ 4 lH 4.59E-04-
1.OE+OOQ ,’-

$s Movl131-FTcK# ‘ PRC/D drain.valve fails to close 1 .lN 3.00E;03N
3.OE-03N .

‘ oPRl131-vRHl# Fail to verify PRC/D drain valve.closed . 1 lN 5.00E-02N
5.0E~02N

oPRPR5--AcLl# Operator fails to-sample for C6H6 before transfer to PRBT 1 lN 5.00E-04N
5:OE-04N

13, cc2PRBT--FE-.7# cc,:both PRBT flowtelementsfailhigh ‘- 3 lM 2.16E-04 6.16E-09
3.’OE-O7H

IGNPRBT-PREl# Ignition sourqe present in PRBT vessel 1 IN 3,00E-02N“
3.OE-02N

TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank supply ‘failure) 1 ~ lN 3.1OE-O3N,. 301E-03N
TOPPOWN-BFLH+ LOSS OF NO~L ’ELECTRICPOWER”TO DWPF “4 8,5H 2.97E-04

3.5E:05H

14. IGNPRBT-PREl# ‘ Ignition source present in PRBT vessel -. .
1 lN 3.00E-02N 5.41E-09

3.OE-02N
MOV1131-ADJ6+ PRCD cleaned (drainvalve opened) 4 lH 4.59E-04 ,

I.OE+OOQ
Movl131.FTcK#_ PRC/D drain valve “failsto close 1 IN 3.00E-03N

3.OE-03N

, I ) \
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Cutsets for I:\CAFTA\CUT\PRBT.CSR. 11/08/94 12:26 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

oPRl131-vRHl# Fail to verify PRC/D drain valve closed 1 IN 5.00E-02N
5.OE-02N

oPRPR5--LANl# Error in C6H6 sample/analysis- low 1 lN 3.00E-04N
3.O.E-04N

15. CC2PRBT-FE-7ti cc: both PRBT”flow elements fail high 3 lM 2.16E-04 3.34E-09
3.OE-07H

IGNPRBT-PREl# Ignition source present in PRBT vessel 1 lN 3.00E-02N
3.OE-02N

TOPCPCBPBFLWti Backup CPC”purge fails (exceptN2 tank supply failure) 1 lN 3.1OE-O3N

TOPCPCPPBFL2+
3.lE-03N

CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04
failure) 1.9E-05H

’16. FE-3215-FH16+ PRBT dilution flow element 3215 fails high 4 86H 2.58E-04 1.83E-09

FE-3218-FH16+ .
3.OE-06H

PRBT dilution flow element 3218 fails high ‘ 4 86H 2.58E-04”’‘“
3.OE-06H

IGNPRBT-PRElil Ignition source present in PRBT vessel ‘ 1 lN 3.00E-02N
3.OE-02N

OPRPRBT-SOHl# Fail to open PRBT purge supply needle valve ., 1 lN 5.00E-02N .“
5.OE-02N

SV-PRBT-ADJ5+ PRBT purge supply needle valve adjusted 4 -24H 3.23E-02
1.OE+OOM

17. FCV3216-FCL6+ PRBT dilution supply valve fails closed 4 ‘ lH 1.00E-06 1.32E-09c 1.o13-06H
IGNPRBT-PREl# Igni~ion source present in PRBT vessei 1 IN 3.00E-02N

3.OE-02N
0PR3216-cSLP+I Fails to respond to PRBT low dilution flow alarm 1 lN 3.00E-03N

3.OE-03N ,’

OPRPRBT-SOHl# ‘ Fail to open PRB!l’purge supply needle valve 1 lN 5.00E-02N
5.OE-02N

SV-PRBT-ADJ5+ PRBT purge supply needle valve adjusted 4 24H 3.23E-O’2
1.OE+OOM ,

18. FCV3216-FCL6+ PRBT dilution supply valve fails closed 4 lH 1.00E-06 1.05E-09
1.OE-06H

FE-PRBTLCALl# PRBT purge flow elements calibrated 3 lM 7.89E-02
1.OE+OOY

lGNPRBT-PREl# Ignition source present in PRBT vessel “ 1 lN 3,00E-02N
3.OE-02N

OPRPRBT-MCHl# PRBT purge flow elements both miscalibrated 1 IN 3,00E-02N
3.OE-02N

OPRPRBT-SOHl# Fail to open PRBT purge supply needle valve - 1 lN 5.00E-02N
5.OE-02N

SV-PRBT-ADJ5+ PRBT purge supply needle valve adjusted 4 24H 3.23E-02
1.OE+OOM
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Cutsets for I:\CAFTA\CUT\PRBT.C9R 11/08/94 12:26 AM (CONT.)

Set Event Description ‘. c B.E., Calc. Cutset
No. Name . Input Result . Freq.(/yr)

19. CC2PRBT-FE-7#
,,

cc: both PRBT flow elements fail high - 3 lM 2.16E-04 9.54E-11
.! ,, “3.’OE-O7H

FCV3216-FCL6+ PRBT dilution supply valve fails closed 4 lH 1.00E-06 ..
1.OE-06H

IGNPRBT-PREl# Ignition source presen’tin PRBT vessel 1 lN 3.00E-02N
3,0E-02N

OPRPRBT-SOHl# Fail to open PRBT purge supply needle valve 1 lN 5.00E-02N
,,

: sv-PRBT~ADJ5+
5.OE-02N

PRBT pfirgesupply needle valve adjus$ed 4 24H 3.23E-02
1.OE+OOM ,,,:”

20. FCV32i”6-AD(J6+
,

PRBT dilution flow control valve adjusted “ 4 lH 2.25E-02 6.61E-12
2.3E-02H

FE-3215-FH16# PRBT dilution flow element 3215 fails high 3 8,6H 2.58E-04.
3.OE-06H

“FE-,3218-FH16# PRBT dilution,flowelement 3218 fails high 3 86H 2,58E-04
“3.OE-06H

IGNPRBT-PREl# Ignition source present in PRBT vessel
. .

1 lN 3.00E-02N
- 3.OE-02N

0PR3216-sRN6# PRBT dilution flow controller erroneous~yset low .., 1 lN - l~OOE-02N
1.OE-02N .

OPRPRBT-SOHl# Fail ‘toopen ,PRBTpurge supply needle valve. 1 lN 5.00E-02N
., 5.OE-02N

‘“ SV-PRBT-ADJ5+ PRBT purge supply needle valve adjusted ,4 24H 3.23E-02 ‘
/ l-.OE+OOM)-

21. FE-3215-FH16# PRBT’dilution flow element 3215 fails high 3 86H “2.58E-04 ‘1.90E-12
3.OE-06H

FE-3218-FH16# PRBT dilution flow element .3218fails high 3 “ 86H 2.58E-04
3.OE-06H

“IGNPRBT-PREl# Ignition source present in PRBT vessel 1 -lN 3:OOE-02N o “
3.oE-02N

TOPCPCBPBFLW# Backup CPC purge fails (excep-tN2 tank supply failure) 1 lN 3.1OE-O3N

TOPPOWN=BFLH+
3.lE-03N -

LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04 “
3.5E-05H

22, FE-3215~FH16# PRBT dilutxon flow element 32~5 fails high “ 3 86H 2._58E-04 1.03E-12. . 3.OE-06H
FE-3218-FH16# PRBT dilution flow element 3218 fails high 3 86H 2.58E-04

3.OE-06H
IGNPRBT-pREl#‘ Ignition source present in PRBT vessel . . 1 lN 3.00E-02N

3.OE-02N
TOPCPCBPBFLW# Backup’CPCpurge fails (except N2 tank supply failure) 1 lN 3.1OE-O3N

3.lE-03N
TOPCPCPPBFL2+ CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04 ‘.”

failure) 1.9E-05H
. .

) ,, ,) \
L-’ .- - ---
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Cutsets for I:\CAFTA\CUT\PRBT.CSR 11/08/94 12:26 AM (CONT.)

,.

Set Event . Description c B.E. Calc.
No. Name

Cutset
Input Result Freq.(/yr)

.>
23. IGNPRBT-PREl# Ignition source present in PRBT vessel 1 IN 3.00E-02N 1.34E-13

3.OE-02N
0PR3216-cSLP# Fails to respond to PRBT low dilution flow alarm . 1 lN 3000E-03N

3.OE-03N
ToPcPcTKBFL7# CPC nitrogen tank supply failure 1 lN 3.70E-05N

TOPN2TNKBFL3#
3.7E-05N .

Bulk nitrogen tank supply failure 3 17H 1.31E-04

TOPPOWN-BFLH+
7.7E-06H

LOSS.OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H

24. FE-PRBT-CALl# PRBT purge flow elements calibrated 3 lM 7.89E-02 1.05E-13
,$ 1.OE+OOY

IGNPRBT-PREl# Ignition source present in PRBT vessel 1 lN 3.00E-02N
3.OE-02N

OPRPRBT-MCHl# PRBT purge flow elements both miscalibrated 1 lN 3.QOE-02N
3.OE-02N

ToPcPcTKBFL7# CPC nitrogen tank supply failure 1 IN 3.70E-05N
307E-05N

TOPN2TNKBFL3# Bulk nitrogen tank supply failure 3 17H 1.31E-04
7;7E-06H

TOPPOWN-BFLH+ LOSS OF NORMAL ELEC”TRICPOWER TO DWPF 4 8.!3H 2.97E-04
3.5E-05H

25. IGNPRBT-PREl# Ignition source present in PRBT vessel 1 - lN 3.00E-02N 7.25E-14
3.OE-02N

0PR3216-CSLP# Fails to respond to PRBT low dilution flow alarm 1 lN 3.00E-03N
3.OE-03N

TOPCPCPPBFL~+ CPC primary purge system fails (excludingnormalpower 4 50H 9.49E-04
failure) 1.9E-05H

ToPcPcTKBFL7# CPC nitrogen tank supply failure 1 lN 3.70E-05N
307E-05N

ToPN2TNKBFL3# Bulk nitrog”entank supply failure 3 17H 1’.31E-O4
,, 7.7E-06H

!

.,
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Explosion in PRBT,

Basic Event NamQ
CC2PRBT-FE-7+-IC
Movl131-LKs&I
‘IWK2PCPPBFL2+I
l@PPOWN-BI?UI+-I
SV-PRBT-ADJ5-I-IC
FCV3216-FCIX+IC
Movl131-ADJ@I

. 0PRl131-ACLl#
oPRPR5-lANl#
0PRPR5-ACIJ#
IGNPRBT-PREl#
oPR3216-csLP#
FE-3215-FHI(%-IC
FE-3218-FH16+-IC
OPRPRBT-SOHM
lWCPCBPBFLW##
oPR3216-sRN6#
FCV3216-ADJ6+-IC
OPRPIUIT-MCHl##
OPRPRCD-SVLl##
PR-PHA-lDL6#
MOVl131-l?ICK#
FE-PRBT-CALl#
oPRl131-vRHl#

Top Event Frequency 5.75E4XVYR

Risk Ac~vement Wwth
Descrkltion ~

cc:bothPRBTflowelementsfailhigh
PRCDdminvalveleaks(benzenetoPR)
CPCprimarypurgesystemfails(excludingnormalpower)
LOSSOFNORMALELECTRICPOWER~ DWPF
PRBTpurgesu@y needlevalveadjusted
PRBTdilution supplyvalve faili closed
PRCDcleaned(drainvalveopened)
Failureto wait untilPR transferbefcm ckxmin~PRCD
~ hl C6H6 MII@2/iUld@S -10W
Operator fails to samplefor C6H6beforetransferto PR13T
Ignitionsourcepresentin PRBTvessel ,
Fails to respond to PRBT low dilutionflow rdann
PRBTdilution flow element3215failshigh ,.
PRBT dilutionflow element3218failshigh
F@ to open PRBTpurgesupplyneedlevalve
BackupCPC purge fails (exceptN2 iank supply failure),
PRBTdilutionflow controlleremoneouslyset low
Pl@T dilutionflow controlvalveadjusted . ..: .
PRBTpurge flowelementsboth mkc@bmted
Supervisorfails to preventPRCD cleaningrntoPR ‘
PR productawaitingtransferafterbeing sampled
PRC/Ddrain valve fails to close
PRBTpurge flow elementscalibrated
Fail to verifyPRC/D drainvalveclosed..

,)—.-

R- AchW
3.00E-07/H7.69Et04
1.00E4WH 3.&5E+04
1.90E-05/H 7.92E-I-02 .
3.5oE-05/H 7.92E+02
1.34E-03/H 5.01E+02
1.00E-MJII 4.30E-I-02
4.58E4)4&I 3.01E+02
5.00E-04 2.71)?+02
3.00E-04 4.99E+tll
5.00E-04 4.98E+01
3.001M)2 3.33E+01
3.00E-03 2.59E+01
3.ooE-M/13- 2.1OE+O1
3.00E-06/H 2.1OE+O1 “
5.00E-02 1.59131U1
3.1OE-O3 1.47EM1
1.00E-02 1.06E+01
2.251WZH 5.19E+00
3.00E-02 2.91E+O0
1.00E-01 2.21E+O0
1.29E-01 1.91E+O0
3.00E-03 1.84%(M
7.89E-02 1.69EtO0
5.00E42 1.05E+O0 “ ,

Note: EventsthatmakelAs than 1%differenceto tie importancefactorare not included. “-)
Modified top event frequency = (top event frequency) x (risk achievement worth).
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.- Explosion in PRBT

BasicEventName
*I~RB’r+~l#
OPRPRBT-SOHl#
SV-PRBT-ADJ5+-IC
CC2PRBT-FE-W-IC
MOV1131-ADJ6+-I
oPRl131-AcLl#
OPRPRCD-SVLl#
PR-PHA-IDLM
FCV3216-ADJ6+-IC
0PR3216-SRNW
0PR3216CSLI%
OPRPRBT-MCHl#
F&PRBT-CALl#
TOPCPCBPBFLW#
MOV1131-LKS6+-I
TOPPOWN-BFLH+-I
0PRPR5-ACLl#
TOPCPCPPBFL2+-I
0PRPR5-LANl#

Top Event Frequency 5.75E-06NR

Risk Reduction Worth
MQ@iQQ

IgnitionsourcepresentinPRBTv&sel
FailtoopenPRBTpurgesupplyneedlevalve “
PRBTpurgesupplyneedlevalveadjusted
cc bothPRBTflowelementstldlhigh
PRCDcleaned(dminvalve~ned)
FailuretowaituntilPRtmnsferbeforecleaningPRCD
SupervisorfailstopreventPRCDcleaningintoPR
PRproductawaitingtransferafterWmgsampled
PRBTdilution flow controlvalve adjusted
PRBTdilutionflowcontrollererroneouslyset low
Fails to respondto PRBTlow dilutionflowakum
PRBTpurge floweIementsboth miscalibrated
PRBTpurge flowelementscalibrated
BackupCPC purge fails (exceptN2 tank supplyfailure)
PRCD drainvalveleaks (benzeneto PR)
LOSS OF NORMALELECTRICPOWERTO DWPF
Operatorfails to samplefor C6H6befme transferto PRBT
CPC primarypurgesystemfails (excludingn- pow@
~ ti C6H6 WIU@3kd@S -10W “

3.00E-02
5.00E-02
1.34E-03/H
3.MU3-07/H
4.58E4WH
5.00E-04
1.00E-01
129E-01
225E-02/H
1.00E-02
3.00.E-03
3.ooE-02
7.89E-02
3.1OE-O3
1.00E-06EI
3.5oE-05/H
5.00E-04
1.90E-05/H
3.00E-04

ti’
0.00E+OO
4.61E+O0
4.61E+O0 .
3X!+O0
1.16E+O0‘
1.16E+O0
1.16E+O0 .
1.16E+O0
1.llE+OO
1.llE+OO
1.08E@0’
1.06E+Q0
1.06E+O0
1.04E+O0
1.04E+O0
1.03E+O0
1.03E+O0
‘1.02E+oo
1.OIE+OO

* A Reduction Worth of O.OE+OOindicates event ap~s in every cutset could serve as a
singleeventpreventorfor the accident..

Note: Events thatmake less than 1% difference@ tie imPo~ce factor we not included. ,
Modified top event frequency = (top event frequency)/ (risk reduction worth). .

\
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Cut,sets for I:\CAFTA\CUT\M)?T.CSR 11/08/94 12:27 AM’

%

,.

,-

.

,.

.

. .

Set Event Description c B.E. Calc. Cutset
No,. Name. Input’ Result Freq.~/yr)

TOP-MFT 4,60E-05

.$..FE-MFT--CAL1+ MFT purge flow elements.calibrated 4 - lM 7.59E-02 4.16E-05
1.OE+OOY“

IGNMFT--PRE1II Ignition source present in MFT vessel ‘ 1 IN 3.00E-02N
3.0E~02N

OPR-MFT-MCHl# MFT purge f,lowelements botlimiscalibrated. 1 lN 3.00E-02N
3.OE-02N

OPR-MFT-SOHIII Fail to open MFT.purge supply needle valve . 1 lN 5.00E-02N,. . 5.OE-02N
sv-tiFT--ADJ5i’ MFT purge sup’plyneedle valve adjusted ‘ , \ 4 .24H 3.23E-02 .

1.OE+OOM ~ ...
.,

2, CC2-MFT-FE-7+ CC: Both MFT purge flow elements fail high 4 ‘ IM 2.16E-04 3.94E-06
.’ 3.OE-07H

,IGNMFT-~PREl# Ignition source preseht in MFT vessel 1 lN 3.00E~02N
.3.OE-02N ‘

OPR-MFT-SOHl# Fail to open MFT.purge supply needle valve 1 .( “. IN 5,.00E-02N
5.OE-02N

SV-MFT--;DJ5+ MFT purge supply needle valve adjusted 4 24H 3.23E~02
., ,. - 1.OE+OOM

\
3. IGNMFT--PREl# Ignition source present in MFT t?essel . 1 IN 3.00E-02N 9.53E-0”8

. 3.OE-02N ‘
OPR-MFT-SOHl# Fail to open MFT purge supply needle valve , 1 “ . lN 5.00E-02N ‘-

5.’OE-O2N
0PR0683-CSLP;j Failto respond to low MFT purge alarm 1 ~ lN 3.00E:03N .

3:OE-03N
OPR0683-RAH1+ . MFT purge suppiy valve 0683 erroneously.closed

.
4- 12H 6.00E-04

5.OE-05H
SV-MFT--ADJ5+ . MFT.purge supply needle valve adjusted ‘4 24H 3.23E-02 ‘

/ ,.. ., 1.OE+OOM ,,,.
4. IGNMFT--PREi# Ignition source present in MFT vessel ‘ “ 1 lN 3.OdE-02N 8.55E-08

. . 3..OE-O2N
0PR0683-CSLP# Faii to respond to low MFT purge alarm 1 lN 3.00E-03N .

‘. 3.OE-03N
TOPCPCBPBFLW# Backup CPC purge fa’ils(except N2 tank supply failure) 1 lN 3.1OE-O3N

3.lE-03N -
.’

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8,5H 2.97E-04
3.5E-05H

5. FE-MFT--CALl# MFT purge flow elements calibrated ‘3 IM 7.89E-O.2 7,52E-08
1..OE+OOY

IGNMFT--PREl# Ignition source present in MFT vessel 1 lN 3.00E-02N
3.OE-02N

OPR-MFT-MCHl# MFT purge flow elements both miscalibrated “ 1 IN 3.00E-02N .
3.OE-02N

.
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Cutsets for I:\CAFTA\CUT\MFT.CSR 11/08/94 12:27 AM (CONT.)

Set Event Description - .— c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

OPR-MFT-SOHl# Fail to open MFT purge supply needle valve 1 lN 5.00E-02N
5.OE-02N

OPR0683-RAH1+ MFT purge supplyvalve 0683 erroneouslyclosed 4 12H 6.00E-04
“ 5.OE-05H -

SV-MFT--ADJ5+ MFT purge supply needle valve adjusted 4 24H .3.23E-02
l.’-OE+OOM

6. FE-MFT--CALl# MFT purge flow elements calibrated 3 lM 7.89E-02 6.75E-08
1.OE+OOY

IGNMFT--PREl# Ignition sourcepresent in MFT vessel ~ 1 lN 3.00E-02N
3.,OE-02N

OPR-MFT-MCHl# .MFT purge flow elements both miscalibrated 1 IN 3.00E-02N -
3.OE-02N

TOPCPCBPBFLW# Backup CPC purtJefails (except N2 tank supply failure) 1 lN 3.1OE-O3N -.
3.lE-03N .

TOPPOWN-B,FLH+‘ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-Q5H

7. IGNMFT--PREl# Ignition source present in MFT vessel 1 lN 3.00E-02N 4.64E-08
3.OE-02N

0PR0683-CSLP# Fail to respondto low MFT purge alarm
.

1 lN 3.00E-03N
3.OE-03N

TOPCPCBPBFLW# Backup CPC purge fails (except N2 tank supply failure) 1 lN 3.1OE-O3N

TOPCPCPPBFL2+
3.lE-03N

CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04
failure) - 1.9E-05H

.

‘8. FE-MFT--CALl# MFT purge flow elements calibrated 3 lM 7.89E-02 3.66E-08
1.OE+OOY

IGNMFT--PREl# Ignition sourcepresent in MFT ves;el 1 lN 3.00E-02N
3.OE-02N

OPR-MFT-MCHl# MFT purge flow elements both miscalibrated ,, 1 lN 3.00E-02N
3.OE-02N

TOPCPCBPBFLW# Backup CPC purge fails (except N2 tank supply failure) 1 lN 3.1OE-O3N
3.lE-03N

TOPCPCPPBFL2+ CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04
failure) 1.9E-05H

9. CC2-MFT-FE-7# CC: Both MFT purge flow elements’failhigh 3 lM 2.16E-04 6.86E-09
3.OE-07H.

IGNMFT--PREl# Ignition source.present in MFT vessel 1 lN 3.00E-O.2N
3.OE-02N

OPR-MFT-SOHl# Fail to open MFT purge supply needle valve 1 lN 5.00E-02N ~~
5.OE-02N

0PR0683,-RAH1+ MFT purge supplyvalve 0683’erroneously”closed ‘ 4 12H 6.00E-04 ‘
5.OE-05H

SV-MFT--ADJ5+ MFT purge supplyneedle valve adjusted 4 24H 3.23E-02 .
1.OE+OOM

0
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Cutsets for I:\CAFTA\CUT\MFT.CSR 11/08/94 12:27 Ail(CONT.)

Set Event } ‘ Description c B.E, Calc, Cutset
No. Name Input Result— Freq.(/yr)

.\

10, CC2-MFT-FE-7# CC! Both MFT purge flow elements fail high 3 lM 2.16E-04 6.16E-09
3,.OE-07H

IGNMFT--PREl# Ignition sourcepresent in MFT vessel 1 ,lN 3.00E-012N
3.OE-02N

TOPCPCBPBFLWII Backup CPCpurge fails (exceptN2 tank supply-failure) 1 lN 3.1OE-O3N ‘. 3.lE-03N
TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF . 4 . 8,5H 2.97E-04

. 3!5E-05H --.” “

‘Il.CC2-MFT-FE-7i} CC: Both-MFTpurge flow elements fail high ‘ ‘ 3 IM 2,16E-04 3.34E-09
5 . 3.OE-07H

IGNMFT--PREl# Ignition source present’in MFT ve~sel _ \ 1 IN 3.~OOE-02N
3.OE-02N

TOTCPCBPBFLW# Backup.CPC purge fails (exceptN2 tank supply failure) 1 ~ ‘.lN 3:1OE-O3N ““ ‘
3.lE-03N

TOPCPCPPBFL2+ CPC primary purge system fails (excluding normal power 4 50H 9.49E-04
failure) . ., 1.9E-05H ..-

12..FE-0682-F’H17+ MFT purge flow element 0682 fails high - 4 86H 2.58E-04 1.83E-09
3.OE-06H

FE-068~-FH17+ MFT purge flow element 0684 fails-high ~ 4 86H ‘2.58E-04
3“.OE-06H

‘ZGNMFT--PREl# Ignition.sourcepresent in MFT vessel , 1 lN 3.00E-02N ““
3.OE-02N

OPR-MFT-SOHl# Fail to open MFT purge supply needle valve 1 lN 5’.00E-O2N.’”
5.OE-02N

SV-MFT-:ADJ5+ MFT purge supply needle valve adjusted 4 24H 3.23E-02 -’”
‘1.OE+O’OM

----,. /

/13: FCV0683-FCL7+ MFT purge supply valve fails closed 4 8H 8.00E:06 1.70E-09
1.OE-06H

IGNMFT--PREl# Ignition source “presentin MFT vessel 1 lN 3.00E-02N . -.
3.0EA02N

OPR-MFT-SOHl# Fail to open MFT purge supply rfeedlevalve . . 1 lN 5.00E-02N “’
5;OE-02N

OPR0683-CSLP# Fail$to respond to low MFT purge alarm 1 lN 3.00E-03N
3.OE-03N ‘

SV;MFT-’ADJ5+ . ~MFT purg’esupply’needle valve adjusted 4 24H 3.23E-02
1.OE+OOM .

.14.FC,V0683-FCL7+“ MFT purge supply valye fails closed 4 ~ 8H 8.00E-06 1.34E-09”
i.oE-06H’

FE-MFT--CALl# MFT purge flow elements calibrated ‘ 3 lM 7.89E-02
1.OE+OOY

IGNMFT--PREl# Ignition source present in MFT vessel 1 lN 3.00E-02N
3.OE-02N

-.
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Cutsets for I:\CAFTA\CtJT\MFT.CSR 11/08194 12:27 AM (CONT.)

Set Event Description ‘ c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

OPR-MFT-MCHl# MFT purge flow elements both miscalibrated 1 IN 3.00E-02N
3.OE-02N

OPR-MFT-SOHl# Fail to open MFT purge supply needle valve 1 lN 5.00E-02N
5.OE-02N

SV-MFT:-ADJ5+ “MFT purge supply needle valve adjusted 4 ~ 24H ‘3,23E-02
,- 1.OE+OOM

,.
15. CC2-MFT-FE-7# CC: Both MFT purge flow elements fail high 3 lM 2.16E-04 1.22E-10,.

3.oE-d7H
FcV0683-FCL7+ MFT purge supply valve fails closed’ 4 8H 8.00E-06

1.OE-06H
IGNMFT--PREl# Ignition source present,in MFT vessel ‘ 1 IN 3.00E-02N ‘-

3.OE-02N
OPR-MFT-SOHl# Fail to open MFT purge supply needle valve 1 lN 5.00E-02N

5.OE-02N
SV-MFT--ADJ5+ MFT purge supply needle valve,adjusted 4 24H 3.23E-02 ‘

1.OE+OOM

16. FE-0682-FH17# MFT purge flow element 0682 fails high 3 86H 2.58E-04, 2,11E-12
3.OE-06H

FE-0684-FH17# MFT purge flow element 0684 fails high 3 86H 2.58E-04 .
3.OE-06H

IGNMFT--PREl# Ignition source present in MFT vessel 1 lN 3.00E-02N
3.OE-02N

OPR-MFT-SOHl# ~,Failto open MFT purge supply needle valve 1 lN 5.00E-02N
5.OE-02N

OPR0683-RAH1+ MFT purge supply valve 0683 erroneously closed 4 12H 6,00E-04
5.OE-05H

SV-MFT--ADJ5+ MFT purge supply needle valve adjusted 4 24H 3.23E-02
1.OE+OOM

17. FE-0682-FH17# MFT purge flow elelnent0682”fails high 3 86H 2.58E-04 1.90E-12
3.OE-06H

FE-0684-FH17# MFT purge flow element 0684 fails high 3 86H 2.58E-04
3.OE-06H

IGNMFT--PREl# Ignition so,urcepresent in MFT vessel. 1 ‘ lN 3.00E-02N‘
3.OE-02N

TOPCPCBPBFLW# Backup CPC purge fails (exceptN2 tank supply failure) 1 lN 3,1OE-O3N
3.lE-03N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF . 4 8.5H 2.97E-04. 3.5E-05H

18. FE-0682-FH17# MFT purge ’flowelement 0682 fails high 3 .86H 2.58E-04 1,03E-12
3.OE-06H

FE-0684-FH17# MFT purge flow element 0684 fails high 3 86H 2.58E-04
3.OE-06H

IGNMFT--PREl# Ignition source present in MFT vessel 1 IN .3.00E,-02N ‘
3,0E-02N,

1



Cutlets.for I:\CAFTA\CUT\MFT.CSR 11/08/94 12:27 AM (CONT.) . .

,“

:“

/. .

/’

set Event Description *. . c “B.E. Calcl Cutset
No. Name Input Resultj Freq.(/yr)

..
TOPCPCBPBFLW# , Backup CPC purge fails (’exceptN2 tank supply failure) 1 IN 3“.1OE-O3N . .

3.1E-03N
TOPCPCPPBFL2+ CPC primary purge system fails (excluding-normalpower ~ 4 50H 9:49E-04

failure) . 1.9E-05H .

19..IGNMFT--PREl# Ignition source present in MFT vessel 1 IN 3,00E-02N 1,34E-13
3.OE-02N ‘ “

0PR0683-CSLP# Fail to respond to low MFTpurge alarm’ 1 lN 3.00E-03N,“
3.OE-03N

TOPCPCTKBFL7# CPC nitrogen tank supply failure . 1 lN 3.70E-05N ‘“”.
3.7E-05N

TOPN2TNKBFL13# Bulk nitrogen tank supply’failure
.,

3 17H 1.31E-04
. . 7.7E-06H

TOPPOWN-BFLH+ LOSS OF NORMAL-ELECTRIC POWER TO DWPF ‘ 4 8.5H 2.97E-04
. . -, 3.5’E-05H ,.

20. FE-MFT--CALl# MFT purge fiow elements calibrated 3 lM 7.89E-02 1.05E-13
.- 1.’OE+OOY
IGNMFT--PREl# Ignition source present in MFT vessel 1 “ lN 3.00E-02N. . .

3.OE-02N
OPR-MFT-MCHl# MFT purge flow elements both miscalibrated. ‘- 1 IN 3.00E-02N,’ 3.OE-02N

“ .ToPcPcTKBFL7# CPC nitrogen tank supply failure 1 lN 3.70,E-05N‘
, 3.7E-05N

TOPN2TNKBFL3# Bulk nitrogen tank supply failure “. ‘ ‘ 3 17H 1.31E-’O4 “
‘7.7E-06H

TOPPOWN-BFLH+. LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.’5E-O5H ‘- .’,.

21. IGNMFT--PREl# Ignition source present in MFT vessel 1 lN 3.00E-02N 7.25E-14
3.OE-02N

OPR0683YCSLP# Fail to respond .tolow MFT purge alarm 1 IN 3:OOE-03N
3.-OE-O3N

TOPCPCPPBFL2+ CPC primary purge system fails (excludingnormal power 4 50H 9.49E-04
failure) 1.9E-05H

TOPCPCTKBFL7# : CPC nitrogen tank,supply failure - ,. 1 lN 3.70E-05N“
“3.7E-05N

TOPN2TNKBFL3# Bulk pitrogen tank supply failUre 3 17H 1.31E-04
., 7.7E-06H

22. FE-MFT--CALl# MFT purge flow elements calibrated 3 ‘ lM 7.89E-02 ‘5.72E-14
1.OE+OOY

- IGNMFT--PREl# Ignition source present in’MFT vessel ‘ 1 :“ lN 3.00E-02N
3.OE-02N

OPR-MFT-MCHl# MFT purge flow elements both miscaiibrated 1 lN 3.00E-02N
31OE-O2N

TOPCPCPPBFL2+ CPC primary purge SYStf2Mfails (excludingnormal power a 50H 9.49E-04
failure) 1.9E-05H

,’- ] I
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Cutsets for I:\CAFTA\CUT\MFT.CSR 11/08/94 12:27 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Fteq.(/yr)

ToPcPcTKBFL711 CPC nitrogentank supply failure” 1 IN 3.70E-05N
3.7E-05N

TOPN2TNKBFL3# Bulk nitrogentank supply failure 3 17H 1.31E-04
7.7E-06H

23. FCV0683-FCL7+ MFT purge supply valve fails closed 4 ‘8H 8.00E-06 3.76E-14
1.OE-06H

FE-0682-FH17# MFT purge flow element 0682 fails high 3 86H 2.58E-04
.’ 3.OE-06H

FE-0684-FH17# MFT purge flow element 0684 fails high 3 “ 86H 2.58E-04
-3.OE-06H

IGNMFT--PREl# Ignitionsource pre9ent in MFT vessel 1 “lN 3.00E-02N .
3.OE-02N

OPR-MFT-SOHl# Fail to open MF.T purge supply needle valve 1 lN 5.00E-02N

SV-MFT--ADJ5+
5.OE-02N

MFT purge supply needle valve adjusted 4 24H 3.23E-02
1.OE+OOM

24. CC2-MFT-FE-7# .CC: Both MFT purge flow elements fail high 3 lM 2.16E-04 9.62E-lS
3.OE-07H

IGNMF,T--PREl# Ignitionsource present in MFT vessel 1 lN 3.00E-02N
3.OE-02N

ToPcPcTKBFL7# CPC nitrogentank supply failure 1 lN .3.70E-05N
3.7E-05N

TOPN2TNKBFL3# Bulk nitrogen tank supply failUre ,, 3 17H 1.31E-04

TOPPOWN-BFLH+
7.7E-06H

LOSS OF NORMAL ELECTRIC POWER’TO DWPF
.,

4 8.5H 2.97E-04
3,5E-05H

25, CC2-MFT-FE-7# CC: Both MFT purge flow elements fail high 3 . lM 2.16E-04 5.22E-15
3.OE-07H

IGNMFT--PREl# “Ignitionsource present in MFT vessel 1 IN 3.bOE-02N
3.OE-02N

TOPCPCPPBFL2+ CPC primarypurge system fails (excludingnormalpower 4 50H 9.49E-04
failure) 1.9E-05H

ToPcPcTKBFL7# CPC nitrogentarrk,supply ‘failure 1 IN 3.70E-05N
3.7E-05N

TOPN2TNKBFL3# Bulk nitrogen tank supply failure 3 17H 1.31E-04
7.7E-06H

26. FE-0682-FH17# MFT purge flow’element 0682 fails high 3 86H 2.58E-04 2.96E-18
3.OE-06H

FE-0684-FH17# MFT purge flow element 0684 fails high 3 86H 2.58E-04
3.OE-06H

IGNMFT--PREl# Ignitionsource present in MFT vessel 1 lN 3.00E-02N
3.OE-02N

ToPcPcTKBFL7# CPC nitrogentank supply failure 1 IN 3.70E-05N ‘
3.7E-05N

0
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Cutsets for I:\CAFTA\CWT\MFT.CSR 11/08/94 12:27 AM (CONT.)

set Event Description ,c B.E. Calc. Cutset
No. Name ., Input. Result Freq.(/yr)

ToPN2TNKBFL3# Bulk nitrogen tank supply failure 3 17H 1.31E-04
7.7E-06H

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8,5H 2.97E-04
3.5E-05H

27. FE-0682~FH17# MFT purge flow element 0682 fails.high 3 ‘“ 86H -2.58E-04 1.61E-18
,. 3.OE-06H ‘

FE~0684-FH17# MFT purge flow element 0684 fails high 3 86H 2.58E-04
‘3.OE-06H

IGNMFT--PRE1II Ignition source present in MFT vessel 1 IN 3.00E-02N “

TOPCPCPPBFL2+
3.OE-02N

CPC primary purge system fails (excluding normal power 4 50H 9.49E-04
failure) .. 1.9E-05H

TOPCPCTKBFL7# CPC nitrogen tank supply failure \ 1 lN 3.70E-05N ‘
3.7E-05N

TOPN2TNKBFL3# Bulk nitrogen tank su~ply failure 3 17H 1.31E-04
7.7E-06H,. ).
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X-ESR-S-00001, REV. 0

Explosion in MFT Top Event Frequency: 4.60E-05/YR

Risk Achievement Worth
lJI@J@wltNam~ ~
cc2-MFT-F&7+-Ic . CC Both MFTpurge flow elementsfkilhigh
sv-MFr-ADJ5+-Ic Ml?Tpurge supplyneedlevalve adjusted
FE-MFI?--CALli-IC MFI’purge flow elementscalii
TOPCPCPP13FL2+I
TOPPOWN-BFLH+-I
FCV0683-FCL7+-1C
0PR0683-R4H1+-IC
IGNMl?T-P,REl#
OPR-MFI’-MCHl#
OPR-Ml?T-SOHl#
FM684-FH17+-IC
FE-M82-FH17+-IC ‘
TOPCPCBPIBELW#
0PR0683-C$LP#

CPCpriniarypurge systemfails (excludingnormalpower)
LOSS OFNORMALELECTRICPOWERTO DWPF
MFT purge supply valveU closed -
MFf purge supplyvalve0683 effoneouslyclosed
Ignitionsome presentin MIWvessel
METpurge flow elementsboth miscali.irated
Fail to openMFT purge supplyneede valve .
MFT purge flow eIement0684 fails high
MFTpurge flow element0682 fhilshigh
BackupCPC purge i%ils(exceptN2 tank supply t%ihne)
Fail to respond to low MFT purge alarm

BQbmxa A!mY
3.00E4)7fi 9.61E+03
1.34E-03/H 7.15Ei-02.
1.05E-04/H 2.88E+02
1.90E45/H
3.50E-05/H
1.00E-06/H
4.99E-05/H
3.00E-02
3.00E-02
5.00E-02
3.00E4WH
3.00E-06/H {
3.10E-03
3.00E-03

1.00E+02
1.00E+02
5.46E+01
5.46E~l
3.33E+01
3.04E+01
1.99E+01
3.51E+O0
3.51E’too
2.72E+O0
2.66E+00

Modi.tied top event frequency = (top event frequency)/ (risk reduction worth).,
,

Risk Reduction Worth-
Basic Event Name”. ~ Descri-“Dtion
*I~_:~REl# Ignition source presentk ~ vessel %%?= 0.00E+OO
OPR-MFI’-!$OHl# Fail to openMFT purge supplyneedlevalve 5:OOE-02 1.87E+02
SV-MFI’-ADJ5+-1C MIT purge supplyneedlevalve adjusted 1.34E-03/H 1.87E+02
FE-MFI’--CAL1ICIC MFT purge flow elementscalibrated 1.05E-04/H 1.1OE-I-O1 .
OPR-MFT-lWHl# MFI’purge flow elementsboth miscalii 3.00E-02 1.1OE+O1
CC2-MFI’-FE-7+-IC CC Both MFTpurge flow elementsfail high 3.00E-07/H 1.09E+O0

-.
* A Reduction Wofi of O.’)E+()()indicates event appearsin every cutset cotid Sefie as a
single event preventorfor the accident._

Note: Events that make less than 1% difference to the importance factor are not included.
Modilied top event frequency= (top event frequency)/ (risk reduction worth).

265



——–
r.

.,

X-ESR-S-OOOO1,REV.O

\ PR ‘Explosion

... ,
.

1
. .

,.

\

.—..

,’
..-

\

266
.“

/
..



.
.

‘ X-ESR-S-00001,REV.O

.’ .

.

.

\

267



.-— ——

. X-ESR-S~OOOOl,REV. O ,,
.,.,.

,,
.,

. . \’

,.

(

\’ . (
,,

. . .

. .

,.-

.
.

\

,.

,
.,

. .
,.

i
. .

.,,

.

.- ,. .,

)
,,

7-

.,

I
/’

. .

,

.-

268



(“”

X-ESR-S-00001, REV. O ~/

u’.’
5

.

.

269

. .



——_ —

X-ESR-S-00001, XV. O

,. ,.

,.

,’ ,.
,.

.’
!.

d-

.

1’ l? ‘

I

,,
,“ ,;”

...

—.

)

270
.,, ”



,

,.

%

Undetected fess of
flow 10 SCVC exil,
0? analyzer 3405

.
Paga 4

Q-SOJC-20

1.41E-od

“auatiQda..
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Fall to close
SPCIPWH Isolallon

valves 9278 and 1041

. .

Page 0 1 r3-scvc-17 I

Page 3
/

Page 13

i 1
CC2 bolh SPC Both SCVC exit SCVC exit pressure Both SCVC pressure

pressure monitors
cc both SCVC exit .

valves fall to controller falls low control inputs fall
fall high

valvea. fall to close
close, Independently \ high independently

1 CC2SPCP-PT.KU [ 1 I

.
Pc.lo41-FLoK#

1.00E-05 2,15E-05
a 0.1 X single PT

.-
a: .repalrad before .

probability
a: 0.1 x alngla rate

nexi PR batch

I 1 I
SPC/PWH Isolatlon SPCIPVVH Isolation OE vapor apace PT- PR vapor spats PT.

valve MOV-9278 valve MW-1041 9312 falle high or.
falls to closa

1041 falla high
falls to close out of calibration

.

I Q-SCVC.2Z4 PT-lo41-FHIK#I
1.11E-04 2,16E-05

a: repaired bafore
nexl batch

OE vapor space PT- OE vapor apace PT-
9312 falls high . 9312 Old of

callbratlo~

.

I PT-9312-FHIK/l [
2,16E-05

..

a: repaired before
naxl PR balch annually, corrected

In 24 hours

P,R Explosion I l:\CAFTA\TREE\PR. CAF I 11-08-94 I ‘Page 7
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1

I BackupPVVHfan I
I Ialls I

w

Q 3

Standby PVVH blower
falla 10 slarl

FANPvv2-FTsD#

6.00E-03
Uae TC valu

Fall to restore fan
to operable alatua

fol]owlno

U a: rnalntalrmd
2/year, correcled

,Ql
PVVH standby fan
unavailable, due to

testing or \

malntenenca

FANPvv2-T&MD#

3.65E-03
a: out 8 hour
quarter
Q

PVVH backup fan
falla to run

FANPvv2-BFLD#

7.20E-04
per a: 24 hour

time

PWH standby fan
sucllon vnlve falla

to open I
u Uae T. velue

mlaabn

PR Explosion I l:\CAFTA\TREE\PR.CAF I 11-08-94 I Page 11
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Gate/Event Name W &u? GatelE EDLM!EL.EKU2ZQDJ2” Gate/Event Name J?@&@ 2@n.e Gate/EVent Name k Zcx@
AE-3405-FLOKII 4. . G-PW-12 9 G-SPCPP 17 “
AE-3409-FLoK# .4 G-PVV-12 , 10 HCVlt02-FCL9+ 2 ‘.
BNZPRHOTPREP# 8 G-PW-13 9“ IGNE?R---PRE1II~ 1
cc2-sPc-Pcvl# 14’ G-PW-13. 11 Mov1041-FTcKll 7
CC2PWH-FAN1+ 9 . G-PW-7 9 MoV5862-FCLD+ 10
CC2SCVC-02-K4 4 G-PW-8 ‘9 MOV5864-FTOD# “ \ 11
CC2’SPCP-PT-K# 7 G-SCVC-1 ‘ 14 . MOV9278-FTCK{I ,’7 “

cc2sPcv-MovK# 7 G:SCVC-16 4, 0PRl103-MCHl# 3
CC3-SPC-bE-1# ; 8 G-SCVC-17 3 0PR3405-MCH311 4-
co2BoTTLcHKl# 17 G-SCVC117 7 ‘OPR3409-MCH2# 4
CV-PR---F,TOJ# 15 G-SCVC-17 8’ 0PR9312-MCHl# ‘7
CV-PRFT-FTOJ# “ 16 G-SCVC-1.7 13 oPRco2--cALK# , 17
FANPW1-BFLD+ ‘lo G-scvc-i7A - 7 oPRPw2-RMHl# 11 .J
FANPw2-BFLD# 11 G-SCVC-18 4 0PRSV7,4ARANK+ 2.,”
FANPw2-FTsD# . 11 G-SCVC-19 4’ Pc-lo41-FLoK# 7

.

FANPvv2-T&MD# 11 G-SCVC-2 ’14 Pcvlo19-FToB# 16
FE-llo3-FHIE# 3 ‘G-SCVC-20 “ 4 PCV1101-FCL9+ 2
FEu5860-FLOK+ 9 G-SCVC-20’ 5 PCVl104-FT09# 15

..

FE-6041-FLoK+ , 9 G-SCVC-21
. 4..

PMPSCVOIBFLK# 5. . .

FsL3406-FTcK# ‘ 5 .’”” G-SCVC-21 “ 6 PMPscvo2BFLK# 6’ ,.“\ .,

FsL3409TFTcK# 6 ‘G-.93Jc-22 7 PSV1305-FOP9+ - 12 ,,,

G-POWER-IE 9 G-SCVC-22A 7 PSV180--FOF?9+ 2’”
G-PR-1 1 ,G-SCVC-5 , ‘ 1 PT-lo41-FHIK# , ‘ 7 ,-

G-PR-1O 1 G-SCVC-6 1. PT-9312-FHiK# 7“
G-PR-1O 2 G-SCVC-6 8 SV-C021-FCLQ+ “ 9 “
G-PR-lA’ 1 G:SCVC:6A 8 SV-C022-FCLQ+ ‘9
G-PR;4 1 G-SCVC-7, , 3 TOP-PR / 1
G-PR-4 3 G-SCVC-7 ‘4 ‘ ‘TbPPOWD-BFLN# ‘9
G-PR-5 ‘

.,
3. G-SCVC-7 . 8 TOPPOWN-BFLH+ 9,

G-pR_f5 1.’, G-SCVC-7 13 ,, TOPPOWN-BFLH+ ,9 ,

G-PR-”6 12 GYSCVC-7B’ ~12 TOPPOWN-BFLH+ 17
G-PR-8 . 1 G.SCVC-7B ‘ -13 TOPSPCBPBFLO# 8
G-PR-8 14 G-SCVC-7B 14 ~ ToPsPcN2BFLu# .1.

G-PR-8A . 14 “ G-SCVC-9 1 TOPSPCPPBFL1+ 8 .
G-PR-8A 15” G-SCVC-.9 ~ 17 TOPSPCPPBFL1+ 17 ‘ ~,
G-PR-9 3’ G-SPC-4 1’ TX-PRPRBPRE9+ , 14 ,.

G-PRFT-8A 14 G-SPC-4 9
G-PRFT-8A 16 G-SPC-C021 8

.

PR Explosion I ‘l:\CAITA\TREE\PR. CAF I 1“1-08-94 1’ Page 18
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CutSets fol”I:\CAFTA\CUT\PR.CSR 11/08/94- 12:29 A}!

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

TOP-PR 4.46E-05

1. BNZPRHOTPREP# Hot benzenepresent in PR 3 16H 3.08E-01 3.63E-05
9 au.n9u

IGNPR---PREl# Ignitionsource present in PR vessel
a.<u “a,,

1 IN 3.00E-02N
3.OE-02N

TOPSPCBPBFLO# Failure of backup C02 system ‘ 1 lN 6.70E-03N
“6.7E-03N

TOPSPCPPBFL1+ SPC primarypurge fails (excludingnormal power) 4 8.8H 5.89E-04
6.7E-05H

2. IGNPR---PREl# Ignitionsource present in PR vesse~ ,’ 1 IN 3.00E-02N 3.77E-06
3.OE-02N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER.TO DWPF 4 ,8.5H 2.97E-04
3.5E-05H

ToPsPcN2BFLu# SPC nitrogenpurge”system unavailable ,, 1 lN 4.1OE-O4N
4.lE-04N

3. cc2-sPc-Pcvl# cc: PR and PRFT vacuum breakers fail to open 1 “ lN 3.00E-04N 8.67E-07
3.OE-04N

CC2SCVC-02-K# CC: Both’SCVC 02 detectors fail high 1 lN 5.00E-04N
5.OE-04N

IGNPR---PREl# Ignitionsou”rcepresent in PR vessel 1 IN 3.00E-02N
3.OE-02N “

TX-PRPRBPRE9+ , Transfer from PR to PRBT 4 2H 4.40E-02
2.3E-02H

4: cc2-sPc-Pcvl# cc: PR and PRFT ,vacuumbreakers fail to open 1 lN 3.00E-04N 5.20E-07
3.OE-04N

cc2sPcv-MovK# cc: both SCVC exit valves fail to close 1 lN 3.00E-04N
3.OE-04N

IGNPR---PREl# Ignitionsource present in PI?vessel 1 lN 3,00E-02N
3.OE-02N

TX-PRPRBPRE9+ Transfer from PR to PRBT , 4 2H 4.40E-02
2.3E-02H

5. CC2SPCV-MOVK# cc: both SCVC exit valves fail to close 1 lN 3.00E-04N 3.94E-07
3,0E-04N

IGNPR--~PREl# Ignitionsource present in PR vessel
.

1 IN 3.00E-02N
3.OE-02N

OPRSV74ARANK+ Operatorcloses PR C,02supply needle valve erroneously 4 24H 1.20E-04
5.OE-06H

6. FE-5860~FLOKt PWH flowelement 5860 fails low 4 8H 2.40E-05 3.23E-07
3.OE-06H

IGNPR---PREl# Ignitionsource present in PR vessel ‘ 1 lN 3.00E-02N “
3.OE-02N

0

. .
,“
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Cutsets for I:\CAFTA\CUT\PR.CSR 11/08/94 12:’29AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

ToPsPcN2BFL!J# SPC nitrogen purge system unavailable 1. IN 4!1OE-O4N
.’ 4.lE-04N

7.’ PVVH flow monitor 6041 fails low 4FE-6041-FLOK+ 8H 2.40E-05 3.23E-07
“, 3.OE-06H

IGNPR---PREl# Ignition source present in PR vessel 1 lN 3.00E-02N
3.OE-02N ~

\ ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4..IE-O4N ‘

8. CC2PVVH-FAN1+. cc: both PWH ’fansfail , 4. 8H 2.40E-05 3.23E-07
‘3.OE-06H

IGNPR---PRElil Igni-tionsource present in PR vessel ( 1 ‘lN 3.00E~02-N “’
,’ 3.OE-02N

TOPSPCN2BFLUII SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N .. 4.lE-04N

9. IGNPR---PREl# Ignition ‘sourcepresent in PR vessel 1 ‘ lN 3.00E-02N 3.23E-07
3.OE-02N

SV-C022-FCLQ+ SPC C02 purge isolationvalve 2 fails cloqed 4 43H 1.29E-04
3.OE-06H

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 IN 4,1OE-O4N
4.lE-04N ,.

.10.IGNPR---PREl# Ignition source p~esent in PR vessel ‘ 1 lN 3.00E-02N 3.23E-07
,- 3.OE-02N

‘SV-C021-FCLQ+ SPC C02 purge isolationvalve I fails closed . 4 43H 1.29E-04
.._ 3.OE-06H

ToPsPcN2BFLu# “ SPC nitrogen purge system unavail-able 1 lN 4.1OE-O4N
,. 4.lE-04N

“.

11. C02BOTTLCHKl~} Fail to correct wrong bottles before system used 3 7D 4.92E-02 2.59E-07
. 3.OE-04H

IGNPR---pRElll Ign,itionsource present.in PR vessel,
\ 1 IN 3.00E-02N “

.3.OE-02N
oPRc’02--cALK# Operator”hooksUP,02 instead of C02 for SPC purge gas 1 ;, lN 3.00E-04N ‘

3.OE-04N .
TOPSPCPPBFL1+ SPC primary purge fails (excluding normal power) 4 8.8H 5.89E-04

6,7E-05H
\

12. cc2sPcv-MovK# cc: both SCVC exit valves fail to close ‘. 1 .lN 3.00E-04N 2.37E:07
‘ 3.OE-04N

IGNPR---PREl# Ignition source present in PR vessel 1 IN 3.00E-02N
3.OE-02N

PCV1101-FCL9+. PR C02 purge supPly valve 1101 fails closed ‘ 4 8H 2.40E-05
3.OE-06H

.-.,
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Cutsets for I~\CAFTA\CUT\PR.CSR 11/08/94 12:29 AM (CONT.)

Set . Event Description c B.E. Calc.
No. Name

Cutset
Input Result Freq.(/yr)

13. co2BoTTLcHKl# Fail to.correctwrong bottles before system used 3 . 7D 4.92E-02 1.36E-07
3.OE-04H

IGNPR---PRE1II Ignitionsource present in PR vessel 1 lN 3.00E-.O2N
‘3.Ol?-02N

OPRC02--CALKH Operatorhooks up 02 instead of C02 for SPC purge gas 1 IN 3.00E-04N

TOPPOWN-BFLH+,
3.OE-04N

LOSS OF NORMAL ELECTRICPOWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H

14. CC2SCVC-02-KII CC: Both Scvc 02 detectors fail high 1 IN 5.00E-04N 6.57E-08
5.OE-04N

IGNPR---PREl# Ignitionsource present in PR vessel 1 IN 3.00E-02N

PSV1305-FOP9+
3.OE-02N

PR overflow PSV failsopen 4 24H 1.20E-05
5.OE-07H

15. cc2sPcv-MovK# cc: both SCVC exitvalves fail to close 1 lN 3.00E-04N 3,94E-08
300E-04N

HCV1102-FCL9+ PR baselinepurge supplyvalve 1102 fails closed 4 8H 4.00E-06
5.OE-07H

IGNPR---PREl# Ignitionsource p~esentin PR vessel 1 IN 3’.00E-O2N
3.OE-02N

16. cc2sPcv-MovK# cc: both SCVC.exit valves fail to close 1 lN 3.00E-04N 3.94E-08
3.OE-04N

IGNPR---PREl# Ignitionsource present in PR vessel 1 lN 3.00E-02N
, 3.OE-02N

PSV180--FOP9+ PSV on PR purge supplyline fails open “. 4 24H 1.20E-05
5.OE-07H

17. CC2SPCV-MOVK+I cc: both SCVC exit valves fail to close. 1 lN 3.00E-04N 3.94E-08
3.OE-04N

IGNPR---PREl# Ignitionsource present in PR vessel 1 lN 3.00E-,02N
3.OE-02N

PSV1305-FOP9+ PR overflow PSV failsopen 4 24H 1.20E-05 ,
5.OE-07H

18. cc2-sPc-Pcvl# cc: PR and PRFT vacuumbreakers fail to open 1 lN 3.00E-04N 3.73E-08
300E-04N

IGNPR--”-PREl# Ignitionsource present in PR vessel 1 IN 3.00E-02N
3.OE-02N

PC-1041-FLOKII SCVC exi’tpressure controller fails low 5 43H 2.15E-05 ‘
1.OE-06H

TX-PRPRBPRE9+ Tran,sferfrom PR to PRBT 4 2H 4.40E-02
2.3E102H

19. cc2sPcv-MovK# cc: both SCVC exit valves fail to close 1 lN “3.00E-04N 3.54E-08
3.OE-04N

“

0

. .



Cutsets for I:\CAFTA\CUT\PR.CSR 11/08/94 12:29 AM (CONT.)

Set ‘Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr),,

IGNPR---PREl# Ignition source present in PR vessel 1 lN 3.00E-02N
3.OE-02N

TOPSPCBPBFLO# Failure of backup C02 system 1 lN 6.70E-03N

TOPSPCPPBFL1+
6.7E-03N

SPC primary.purge fails,(excludingnormal power) 4 8.8H 5.89E-04
6.7E-05H

20. IGNPR---PRE1II Ignition source present in PR vessel
.

1 lN 3.00E-02N .2.82E-08
3.OE-02N

0PRSV74ARANK+ Operator closes PR C02 supply needle valve erroneously 4 24H 1.20E-04
5.OE-06H

Pc-lo4,1-FLoK# SCVC exit pressure controller fails low 5 43H 2.15E-05
1.OE-06H

21. CC2SCVC-02-K# CC: Both SCVC 02 detectors fail high 1 lN 5.00E-04N 2.60E-08-
5.OE-04N

IGNPR---PREl# Ignition source present in PR vessel 1 ‘IN 3.00E-02N
3.OE-02N

Pcvlo19-FToB# PRFT purge vacutimbreaker PCV-1019 fails to open . 1 lN 3:OOE-03N
3.OE-03N

Pcvllo4-FTo9# PR purge vacuum breaker PCV-1104 fails to open 1 lN 3.00E-03N
.3,,0E-03N

TX-PRPRBPRE9+ Transfer from PR to PRBT 4 2H 4.40E-02
-\ 2.3E-02H .\

22. cc2-sPc-Pcvl# cc: PR and.PRFT vacuum breakers fail to open 1 lN 3.00E-04N 1.73E-08
3.OE-04N

cc2sPcP-PT-K# CC: both SPC pressure monitors fail”high lE-5N l.00E-05-
IGNPR---PREl# Ignition sourqe present in PR Vessel 1 “ lN ,3.’OOE-O2N

,, 3;OE-02N
TX-PRPRBPRE9+ Transfer from PR to PRBT 4 ‘2H 4.40E-02

2.3E-02H

’23.IGNPR---PREl# Ignition source present in PR vessel 1 lN 3.00E-02N 1.69E-08
3.OE-02N

Pc-lo41-FLoK# SCVC exit-pressurecontroller fails low .- 5 43H 2.15E-05 ‘
l,OE-06H

PCV1101-FCL9+ PR C02 purge supply valve 1101 fails closed 4 8H 2.40E-05
3.OE-06H ,

24. FANPW1’-BFLD+ Primary PWH blower fails , 4 “ 24H 7.19E-04 i:62E-08
3.OE-05H

FANPw2JFTsD# Standby PWH blower fails to start 1 lN 5.00E-03N
5.OE-03N

IGNPR---PREl# Ignition source present in PR vessel 1 lN 3.00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN .4.1OE-O4N
4.lE-04N

—
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CutSets for I:\CAFTA\CUT\PR.CSR 11/08/94 12:29 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr]

25. cc2-sPc-Pcvlil cc: PR and PRFT vacuum breakers fail to open ‘1 lN 3.00E-04N 1.56E-08

IGNPR---PRElll
3.OE-04N

Ignition source present in PR vessel 1 lN 3.00E-02N
3.OE-02N

Movlo41-FTcK# SPC/PWH isolation valve MOV-1041 fails to close 1 lN 3.00E-03N ,
3.OE-03N

MOV9278-FTCKII- SPC/PVVH isolation valve MOV-9278 fails to close 1 ‘ lN 3000E-03N

TX-PRPRBPRE9+
3.OE-03N

Transfer from PR to PRBT 4 . 2H 4.40E-02
2.3E-02H

/
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X-ESR-S-00001, REV. O ..

Explosion in the PR

Basic Event Name
TOPSPCPPBFL1+I
PSV1305-FOP9+I
TOPPOWN-BFLHM
FE-6041-FLOK+I
SV-C022-FCLQ+-I
sv-co21-FcL@-I
CC2PWH-FAN1+-I
FE-5860-FLOK+-I
0PRSV74ARANK+I
PCV1101-FCL9+-I
PSV180-FOP9+I
Hcvll@FcL9i-I ;
ToPsPcN2BIZ.u#
TOPSPCBPBIIW#
cc2-sPc-Pcvl#

~ cc2sPcP-PI’-K#
PC-1041-FLOIW
CC2SPCV-MOVK#
cC2Scvc-02-K#
MC)V5862-FCLD+I
FANPW1-BFLD+-I
IGNPR-PIWl#
0PRC02-CALIW
BNZPRHOTP~
TX-PRPRBPRE9+I ~
CV-P~-lWOJ#
CV-PR-FI’OJ#
Pcvlo19-FroB#
Pcvll@l-Frw
MOV1041-FICK#
MOV9278-IWK#
C02BOTI’LCHKM
0PR3409-MCH2#
0PR3405-MCH3#
g~-g:g

.
FANPW2-BFLW
oPRPw2-RMHl#
MOV5864-FlllD#
FANPw2-T&MD#
FANPVV2-FI’SD#
FE-1103-FHIW
oPRllo3-Mml# ‘

Top Event Frequency: 4.46E-05/YR

Risk Achievement Wwth .-. .
escrlDtlon

SPCprimarypurge fidls(excludingno+ &wer)
PR overflowPSV fails open
LOSS OF NORMALELECTRIC,POWERTO DWPF-
PWH flowmonitor6041fails low
SPC C02 purge isolationvalve2 fails closed
SPC C02 purge.isolationvalve 1 fails closed
clXbothPwHfanslMl
PVVHflow element5860fails low “
OperatorclosesPRC02 supplyneedle valve erroneously
PR C02 purge supplyvalve 1101fails closed
PSVon PRpurgesupplylinefailsopq ~
PRbaselinepurgesupplyvalve1102failaclosed
SPCnitrogenpurgesystemunavailable
Failu.mofbackupC02 system
W.PRandPIWI’VaCUUUlbreakersfail to 0pt311
CC:both SPCpressuremonitcmfail high
SCVC exit pressurecontrollerfails low
cc both SCVCexit valvesf%ilto close
CC Both SCVC02 detectorsfti high
PWH primaryfimsuctionvalvefails closed
Rimary PWH blowerfails
Ignitionsourcepresent in PR vessel
Opqorhooks up 02 insteadof C02 f~ SPC purge gas
Hot bqz.ene presentin P~ ~ -
TransferfromPR to PRBT
PRFI’vacuumbreakerC02 line checkv~ve fails to open
Checkvalve for PR vacuumbrqker purge fails to open
PRJ7CpurgevacmunbreakerPCV-1019MIs to open
PR purge vacuumbreakerI?CV-1104fails to open
SPC/PVVHisolationvalveMOV-1041ildls to close
SPC/P~ isolationvalveMOV-9278fails to close
Fail ti correctwrongbottlesbefore systemused
02-anal~r 3409miscalii
02 analyzer3405misialiirated
SCVC 02 concentrationsnalyzerti fails low
SCVC 02 concentrationanalyzer3405 fails low
PVVHbackuofanilils torun

mm
5:OOE-07M
3.50E-05EI
3.00E-06EI

‘ 3.ooE-06/H
3.00E-WH
3.(K)E-06/H
3.00WWH
5.00E-WH
3.00J34WII
5.ooE-07/H
5.00E-07/H
4.1OE-O4
6.70E-03
3.ooE-04
8.40E-06

‘ 2.15E-05
3.00E-04
5.00E-04
3.ooE-07/H
3.ooE-05/H
3.00E-02
3.00E-04 ‘
3.08E-01
2.20E4WH
5.00E-04
5.00E-04
3.00E-03
3.00E-03
3.00E-03
3.00E-03
4.!32E-W
3.ooE-03
3.(H)E-03
1.07E-04
1007E-04
7.20E-01

Fail to resin’ fan to operablestatusfollowingmaintenance 1.50E-03
PVVH standbyfan suctionvalvefails to open -3.ooE-03
PVVHstandbyfimunavailable,due to T&M , 3.65E-03
StandbyPVVHblowerfails to Start 5.00E-03
,PRpurge flowelement 1103fails to detect low flow 2.16E-03
PR purge flow element 1103miscaliited L20E-04

,

‘1
/J

Awi4.
,1.23E+04
5.ooE+03
2.50E+03
2.42E+03
2.42E+03
2.42E+03
2.42E403
2.42E+03 ‘
2.00E+03
2.00E+03
2.00Ek03
2.00E+03
2.98E+02 *
1.22E+02
1.11E+02
1.00E+02
1.ooE+02
1.00E+02
4.4S3+01
3.45E+01
3.45E+01
3.33E+01 ‘
3.05E+01
2.83E+W

‘)2.53E+00 ,. ,
1.38E+O0
1.38E+O0
1.38E+O0
1.38E+00
1.3oEAj0
1.30E+O0 ,
1.171M00
1.13%00
1.13E+O0
1.131X00
1.13E+00
1.07131-00
1.07E+O0 “
1.07E+00
1.07E’too
1.07E+O0
l:03E+00
1.03Eioo ‘

Note Events thatmake less than 1% difference to the importance factor are not ticluded. ,
Moditied top event frequency= (top event iie@ency) x (ask achievement worth).

,
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Explosion in the PR

Basic Event Name
*I~R...~~l#
TOPSPCPP13FL1+-I
TOPSPCBP.BFLO#
BNZPRHOTPREW
TOPSPCN2BFLU#
TOPPOWN-BFLH+-I
‘1’X-PRPRBI?RE9+-I
cc2-sPc-Pcvl#
CC2SPCV-MOW

. CC2SCVC-02-K# .
0PRSV74AIL4NK+-I

‘ X-ESR-S-OOOO1,REV. O

Top Event Fnquency: 4.46E-05/YR

Risk Reduction Worth
Description .

IgnitionsourcepresentinPRvessel
SPCprimarypurgeihils(excludingnormalpower) -
FailureofbackupC02 system
HotbenzenepresentinPR .
SPCnitrogenpurgesystemunavailable
LOSSOFNORMALELECTRICPOWERTODWPF
TransferIiumPRtoPRBT “
cc PRandPI?FTvacuumbreakersfailtoopen
W.bothSCVCexitvalvesfail.toclose
CC BothSCVC02 detectorsfaiIhigh
OperatorclosesPRC02 supplyneedlevalvearoneously

BQ?2@g
3.00E-02
6.69E-051H
6.70E-03
3.OBE-01
4.1OE-O4

~3.50E-05/H
2.20E-02/’H
3.00E-04
3.00E-04
5.00E-04
5.00E-06H

“mdw
0.00E-I-00 “
5.56WO0
5.39E+O0
5.36E+O0
1.14E+O0 ~ .
1.1OE+OO
1.04E+O0
1.03E+O0 .
1.03EiU0
1.02Ei-oo
1.OIE+OO

* A Reduction’Worth ofO.OEtOOindicateseventappearsin everycutsetcouldserveas a
singleevent preventor for the accident. ~ . ,

Nob. Eventsthatmakeless than 1%differenceto the importancefactorare not included.
Modii3ed top event frequency= (~p event frequency)/ (risk reduction worth).

. . .

?
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Cutsets for I:\CAFTA\CUT\OE.CSR 11/08/94 12:30 AM

Set Event Description
No.

c
Name

B.E. - Calc. Cutset
~Tnput Result Freq.(/yr)

TOP-OE 1.21E-05

1. BNZOEHOTPREPll Benzene being boiled off in OE 3 2H 4.50E-02 5.30E-06- .- “-..

IGNOE---PREl# Ignition source present in OE vessel
A.3JS-ULH

1 lN 3.00E-02N
3.OE-02N “

TOPSPCBPBFLO# Failure of backup C02 system 1 IN 6.70E-03N

TOPSPCPPBFL1+
6.7E-03N

SPC primary purge fails (excludingnokmal power) 4 “ 8.8H 5.89E-04
6.7E-05H

2,’IGNOE---PREl# Ignition source present inOE vessel 1 IN 3.00ET02N 3.77E-06

TOPPOWN-BFLH+
3.OE-02N

LOSS OF NORilALELECTRIC POWER TO DWPF , 4 8.5H 2.97E-04
3.5E-05H

ToPsPcN2BFLu# SPC nitrogen purge system unavailable “ ., ‘1 lN 4.1OE-O4N
4.IE-04N \

3. cc2sPcv-MovK# cc: both SCVC exit valves fail to close 1 lN 3.00E:04N 3,94E-07

IGNOE---PREl#
3.OE-04N

Ignition source present in OE vessel 1 lN 3.00E-02N -‘,
3.OE-02N

0PRSV74BRANK+ Operator erroneouslycloses OE C02 supply needle valve u 4 43H 2,15E-04
5.OE-06H

‘4.CC2PWH-FAN1+ “ c:: both PWH fans fail 4 8H 2.40E-05 3.23E-07

IGNOE---PREl#
3.OE-06H

Ignition source present iriOE vessel 1 lN 3.00E-02N ‘
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N

5. FE-6041-FLoK+ PVVH flow monitor 6041 fails low 4 “ 8H 2.40E-05 3.23E-07
3.OE-06H

IGNOE---PREl# “ Ignition source present in OE vessel 1 lN 3.00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
‘4.lE-04N

6. FE-5860-FLOK+ PWH flow element 5860 fails,low 4 8H ‘2.40E-05 3.23E-07
? ,. 3.OE-06H

IGNOE---PREl# ‘ Ignition source present in OE vessel 1 IN 3.00E-O’2N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
‘, 4.lE-04N

7. IGNOE---PREl# Ignition s~urce present in OE vessel 1 lN’ 3.00E-02N 3.23E-07
3.OE-02N ,

o



Clitsetsfor I:\CAFTA\CUT\O13.CSR 11/08/94 12:30 AM (’CONT.)

.

set Event ‘ Description c B.E. Calc. Cutset
No. Name Input Resul,t Freq.(/yr)

,>
SV-C022-FCLQ+ SPC C02 purge isolation valve,2”fails closed 4 43H 1.29E-04

T.oPsPcN2BFLui\
3.OE-06H

SPC nitrogen purge “systemunavailable’ 1 IN 4.1OE-O4N .
4.lE-04N

8. IGNOE---PRE1II Ignition source present in OE vessel 1 lN 3.00E-02N 3.23E-07,. ‘3.OE-02N
SV-C021-FCLQ+ SPC C02 purge isolation-valve1 fails ciosed 4 43H 1.29E~04’ .

,-. 3.OE-06H
TOPSPCN2BFLLl# SPC nitrogen purge system unavailable a 1 lN 4.iOE-04N

,“ 4.lE-04N

9. C02BOTTLCHKl# Fail’to-correctwrong bot~les before-systemused 3 “ 7D 4.92E-02” 2.59E,-07
.3-.OE-O4H

IGNOE---PREl# Ignition source present in OE vessel 1 lN 3.00E-02N ,.
,. 3.OE-02N

oPRco2--cALK# Operator hooks up 02 instead of C02”for SPC purge gas “ 1 lN 3.00E-04N
,- ., 3.OE-04N

TOPSPCPPBFL1+ SPC primary purge fails (excludingnormal .power) 4 8.8H 5.89E-04
.- 6.7E-05H

Iq. .CC2SPCV~MOVK# cc: both SCVC exit valves fail to close ‘ 1 lN 3.00E-04N ‘2.37E-.O7
3.OE-04N

. IGNOE---PREl# Ignition source present in OE”vessel 1 IN 3.00ET02N“
.x 3.OE-02N

PcV9315-FCL8+ OE purge pressure control valve fails closed ‘4 8H 2.40E-05 ‘.
3.OE-06H .’

,11”.co2BoTTicHKl#‘ Fail to correct wrong bottles before system<used 3 7D ,4:92E-02 1.36E-07
ioOE-04H

IGNOE---PREl# Ignition source present in OE vessel 1 lN 3.00E-02N
3.OE-02N

oPRco2--cALK# ‘ Ope”ratorhooks up 02.instead-of C02 for SPC,purgegas “ 1 IN 3.00E-04N
.“ 3.’OE-O4N

“ TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF’ ..’ ~ 4 8.5H 2.97E-04
. >. 3.5E-05H ‘

12:.C!C2SCVC-02-K# CC: Both SCVC 02 detectors fail high 1 lN 5“.00E-04N 6.57E-08
5.OE-04N

IGNOE---PREl# Ignition source present)in OE vessel 1 lN 3.00E-0~2N
3fOE-02N

PSV1312-FOP8+- OE overflow PSV.fails open 4 24H 1.20E-05.
5.OE-07H

13. cc2sPcv-MovK# - cc: both.SCVC exit valves fail to close 1 lN 3.00E-04N 3.94E-08
3.OE-04N

HCV9314-FCL8+ OE purge supply valve 9314 fails closed . 4 lH 5.00E-07
2 5.OE-07H

.
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Cutsets for I:\CAFTAiCUT\OE.CSR 11/08/94 12:30 AM (CONT.)

wo
-1

Set Event Description
No.

c
Name

B.E. Calc. Cutset
Input Result Freq.(/yr)

IGNOE---PREl# Ignition source present in OE vessel . 1 lN 3.00E-02N
3.OE-02N

3.4.r~~.qP(y-MovK!j ~~: ~QE~.SCVC nvifi valxrne F={l *n filr.m------ ------ . . ---- .“ ~-””x 1 ~ ~$ ~.~o~lfjg}: -j.g~4_lm~
J.

IGNOE---PRE1II
3.OE-04N

Ignition source present in OE vessel ~
..

1 lN 3.00E-02N

PSV1312-FOP8+ OE overflo~ PSV fails open
3.OE-02N

4 24H 1.20E-05
5.OE-07”H

15. cc2sPcv-MovKil cc: both SCVC exit valves fail to close 1 IN 3.00E-04N 3.94E”-08
3.OE-04N

IGNOE---PRElll Ignition source present in”OE vessel 1 lN 3.00E-02N
3.OE-02N

PSV181--FOP8+ PSV on OE purge,supply line fails open , 4 24H 1.20E-05
5.OE-07H

16. cc2sPcv-MovK# cc: both SCVC exit valves fail to close 1 IN 3.00E-04N 3.54E-08
3.OE-04N

IGNOE---PRElll
I

Ignition source present in OE vessel 1 lN 3.OOE1O2N .
3.OE-02N

TOPSPCBPBFLO# Failure of backup C02 system 1 IN 6.70E-03N

TOPSPCPPBFL1+
‘6,7E-03N

SPC primary purge fails (excludingnormal power) 4 8.8H 5.89E-04
6.7E-05H

17. IGNOE---PREl# Ignition Source present in OE vessel 0 1 lN 3.00E-02N 2,82E-08
3.OE-02N

0PRSV74BRANK+ Operator erroneouslycloses OE C02 supply needle valve 4 43H 2.15E-04
5,0E-06H

Pc-lo41-FLoKfl SCVC exit pressure controller fails low 5 43H 2.15E-05
1.OE-06H

18. IGNOE---PREl# Ignition source present in OE vessel 1 lN 3.00E-02N “1.69E-08
3,0E-02N

Pc-lo41-FLoK# SCVC exit pressure controller fails “low 5 43H 2,15E-05 b’
1.OE-06H

PCV9315~FCL8+ OE purge pressure control valve fails closed 4 8H 2.40E-05
3.OE-06H

19. FANPW1-BFLD+ Primary PWH blower fails 4 24H 7.19E-04 1.62E-08
3.OE-05H

FANPw2-FTsD# Standby PWH blower fails to start 1 lN 5.00E-03N
5.OE-03N

IGNOE---PREl# Ignition source present in OE vessel 1 lN 3,00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N

/.
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CutseLs for 1:’\CAFTA\CUT\OE.CSR 11/08/94 12:30 AM (CONT.) .

Set
No.

20.

21.

22.

23.

24.

25,

Event
Name

:C2SPCP-PT-KII
[GNOE---PRFl#

)PRSV74BRANK+

IGNOE--;PREl#

flovlo41-FTcK#

YfOV927,8-FTCK#

2PRSV74BRANK+

F,ANPVV1-BFLD+

FANPvv2-T&MD#

IGNOE---PREl#,

roPsPcN2BFLu#

FANPVV1-BFLD+

IGNOE---PREl#

MOV5864.-FTOD#

ToPsPcN2BFLu#

cc2sPcP-PT-K’#
IGNOE---PREl#

PCV93%5-FCL8+

‘.

IGNOE---PREl#

Movlo41-FTcK#

MOV9278-FTCK#

PCV9315-FCL8+

I

“.-“

description’

UC: both
[gnition

)perator

Ignition

SPC/PVVH

3PC/PVVH

3perator

,.
SPC,pressuremonitors. fail high
source present in OE vessel.

erroneously closes OE C02’S“UPPIYneedle valve “

sour~e present in OE vessel

isolationvalve.MOV-1041 fails to close

isolationvalve M’OV-9278.fails”to close ‘

erroneously closes OE C02 supply needle valve

PrimaW.PWH blower fails ~ .
.-

PWH’standby fan unavailable, due to testing or maintenance

Ignition source presen~ in’OE vessel
‘,

SPC nitrogen purge system unavailable—
:.

Primati P~H blower fails .

Ignition sourcepresent~inOE VeSSel . ~

PVVH standby fan suction valve fails to open,.

SPC nitrogen purge system unavailable

CC: b?,thSPC pressure monitors fail high
,,,

Ignition source present in OE vessel .. -.

OE purge pressure control valve failsclosed -.
.,. .

Ignition source present in OE vessel .,,

SPC~PWH isolationvalve MOV-1041 fails to CIOSe -

SPC/PVVH isolationvalve MOV-9278 fails to close

QE purge pressure control valve fails closed

. .

( )
>.----

i
B.E.
Input

I-E-5N

3.OE-O;{
43H

“5.O”E-06-H

IN
3.OE-02.N

IN
3.OE-03N

3.OE-Oi~
43H

5:OE-06H

24H
3,0E-05H

8H
4Y
IN

3.OE-02N
lN

4.lE-04N

, 24H
3.OE-05H

IN
3.0J3-02N

lN
3.O”E-03N

lN
4.lE-04N

IE-5N
lN

3-.0E-O”2N
8H

3.OE-06H

21s
3.OE-02N

i~
3.OE-03K

3.OE-0::

3.OE-0%

Calc.
Result

1.00E-05
3.00E-02N

2,.15E-04

3.00E-02N

3.00E-03K

3.00E-03~

2.15E-,04

7.19E-04

3’.65E-O3

3.00E-021

4.1OE-O41

7.19E-04

“3.00E-021

3.00E-031

4.1OE-O41

1.00E-05
3.00E-021

2.40E-05

3.00E-021

3.00E-031

3.00E-031

2.40E-05

Cutset “
lreq.(jyr)

1.31E-08

1.18E-08

. .

1,18E-08

-.

9,69E-09

7.88E-09

7.10E~09

‘\
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/. Explosion in the OE

E@id&ent Name
PSV1312-FOP8+-I
TOPPOWN-BFLH+-I
CC2PVVH-I?AN1+-I
FE-6041-FLOK+-1
F’B5860-FLOK+l
SV-C021-FCLQ+-1
SV-C022-FCLQ+l
0PRSV74BI.L4NK+-I
PCV9315-FCL8+-1
PSV181-FCP8+-I
HCV9314-FCL8+-I
TOPSPCPPBFL1+l
TOPSPCN213FLU#
CC2SPCP-PT-IM
PC-1041-FLOW
CC2SPCV-MOYIW
MOV5862-FCLD+-I
FANPW1-13FLD+-I
0PRC02-CALK#
TOPSPCBP13FLOf#
IGNOB–PFEl#
CC2SCYC-(12-K#
BNZOEHOTPllEW.-

/ MOV1O41-FTCIM
, MOV9278-FTCK#

co2BolTLcHKl#
FANPW2-IIF@#
OPRPW2-RMHM
MOV5864-FTOIM
FANPW2-’Jr&MD#
FANPW2-FI’8D#
FE-9315-FHn3#
0PR9315-MCHl#
0PR3409-MCH2#
0PR3405-MCHM
AE-3405-FLoK#
AE-3409-FLOK#
PT-lo41-FHIK#

X-ESR-S-00001, REV. O

Top Event. Frequency: 1.21E-05~

Risk Achievement Worth -. .
t?SCllDtl~

OEOVtiOW PSY faik 0~
LOSS OF NORMALELECTRICPOWERTO Dti
cc both PVVHfans tzlil .

PVVHflow monitor6041 fails low
PVVHflow element5860fails low
SPC C02purge isolationvalve 1 fails closed
SPCC02purgeisolationvalve2fails closed
-r m’onmsly closesOE C02supply needlevalve
OE purgepressurecontrolvalve fails closed
PSV on OE purge supplyline fails open
OE purge supplyvalve 9314fails closed
SPC primarypurge fails (excludingnom.udpower)
SPC nitrogenpurge systemunavailable
CC both SPC pressuremonitorsfail high
SCVCexit pressurecontrollerf@ low
cc both SCVCexit valvesihil to close
PVVHprhnsry fan suctionvalve fails closed
primaryPVVHblower fails
C@xatorhooks up 02 insteadof C02 for S-PCpurge gas .
Failureof backupC02 system
Ignitionsourcepresent in OEvessel
CC Both SCVC02 detectorsfail high
BenzeneWmgboiled off m OE
SPC/PVVHiiolation valveMOV-1041hils to close
SIW/PVYHisolationvalveMOV-9278~ to close
Fail to correctwrongbottlesbefore systemused
PWHbackupfan fiXlstonm
Fail to restore@ to operablestatus followingmaintenance
PVVHstandbyfan suctionvalve ikils to open
PWH standbyM unavailable,due to T&M
StandbyPVVHblower fhilsto S=

OEpurge flow element9315fMs to deteulow flow
OEpurge flow element9315miscalibrated
02 analyzer3409mkdbmtd
02 analyzer3405mkdhatd
SCVC02 concentrationanalyzer3405fails low -
SCVC02 concentrationanalyzer3409fails low
PR VW spacePT-1041ihikhigh

~
5.00E-07/H
3.50E-05/H
3.ooE-06/H
3.00E-06/H
3.00E-06/H
3.00E4WH
3.00E-O(i/11
5.00E-06/H
3.00E-06/H
5.ooE-07/H
5.00E-07/H
6.69E-05/H
4.1OE-M
8.40E-06
2.15E-05
3.00E-04
3.ooE-07/H
3.00E-05/H
3.ME-04
6.70E-03
3.00E-02
5.00E-04
4.50E-02
3.00E-03
3.00E-03
4.923-02
7.20E-04
1.50E-03
3.00E-03 -
3.653-03
5.00E-03
2.16E-03
1.20E-M
3.00E-03
3.00E-03
1.07E-04
1.07E-04
2.15E-05

,.

A4mY
1.85E+04
9.24E+03
8.92E+03
892E+03
8.92E+03
8.92Et03
8.92E+03
7.40E+03
7.40E+03
7.40E+03 -
7.40E+03
692E+03
1.1OE+O3
2.17W02
2.17W02 “
2.17W02
1.25Ei-02
1.25E+02
1.1OE+O2
6.6!33+01
3.33E+01
1.23E+01
1.03EiOl
1.65E+O0 .
1.65E+O0
1.63E+O0
1.27E+O0
1.27E+O0
127Etoo
L27E+O0
127E+O0
1.1OE+OO
1.09E+O0
1.03E+O0
1.03E-i-oo
1.03EW0
1.03EtO0‘
1.02Etoo

Note Events that make lt%s than .1% difference t6 the importance factor are not included.
Moditled top event frequency= (top event frequency) x (~sk achievement worth). -
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Explosion in the OE

Basic Event Name
*IGNOE_PREl#
TOPSPCPPBFL1+-I

. TOPSPCN2BFLU#
TOPSPCBPBFUM
BNZOEHOTPREP#
TOPPOWN-BFLH+-I
CC2SPCV-MOVH
0PRSV74BIWNK+-I
co2BoTILcHKl#
0PRC02-CALK# ‘
SV-C022-FCLQ+-I
sv-co21-FcL@-I
FE-6041-FLOK+-I -
FE-5860-FLOK+-I
CC2PVVH-FAN1+-I
PCV9315-FCL8-I-I

Top Event Frequency: 1.21E-05/YR

~s~ Reduction Worth ~
fXTIDhm

Igiiitionsourcepresent in OE vessel “
SPCprimarypurge tXls (excludingnormalpower) -
SPCnitrogenpurge systemunavailable
Failnreof backupC02system
BenzeneMmg boiled off m OE
LOSS OFNORMALE@CTRIC POWERTO DWPF
cc both SCVCexit valvesti to close .
-r erroneo@y closesOE C02 supplyneedle valve
Fail to conect wrongbottlesbefore system used
Opmtorhooks up 02 insteadof C02 for SPC purge gas
WC C02 purge”isolationvalve 2 fails closed ~~
SPC C02 purgeisolationvalve 1 fails closed
PVVHflowmonitor6041 fiiilslow
PVVHflow element5860 fails low
C. both PVVHfhnsM .,
OEptige pressurecon~ol valve f~ closed ~

BQ!i&4

6:69E-05M
4.1OE-O4
6.70E-03
4.50E-02
3.5oE-05/H
3.00E-04
5.00E-06/H
4.92E-02
3.00E-04
3.ooE-06/H
3.00E-WH
3.ooE-06/H
3.ooE-06/H
3.00E4WH
~.ooE-06/H

R!2d!M
0.00E+OO
1.86WW
1.82E+00
1.79W
1.78EtO0
1.48E+00
1.07E+O0
1.04E+00
1.03E+00
1.03E+00
1.03EtO0
1.03E-I’00
‘1003E+O0
1.03E+O0
1.03E+O0
1.02E+O0

* A R~ductionWOW of O.OE+OOindicates event ap~s in every cutsetcould serveas a

‘single event preventor for theaccident.
.

Note Events that “makeless thzui 1% difference’to the importance factor are not included.
ModMed top event frequepcy = (top event frequency) / (risk reduction worth).
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Gate/Event,Name -h Gate/Event Name &!.9Qz!2!Y2 Gate/Even’tName u Z!xu2 Gate/Event Name I!!x@Z&x@
AE-3405-FLOK~i ~ 4 G-SCVC-19 4 SV-C021-FCLQ+ 7--
AE-3409-FLoK# 4 G-SCVC-20 4 &V:C022-FCLQ+ - 7“
CC2PWH-FAN1+ 7 , G-SCVC-21 4“ TOP-OECT “ 1
CC2SCVC-02-K# “’.4 G-SCVC-22 5 TOPPOWD-BFLN# 8
cc2sPcP-PT-K# 5 G-SCVC-22A < ‘5’ TOPPOWN-BFLH+ 7
cc2sPcv-MovK# 5, G-SCVC-3 .. “ 1 TOPPOWN-BFLH+ 8
cc3-sPc-FE-1#1 6. G-SCVC-3 . 6 TOPPOWN-BFLH+ “ 10
C02BOTTLCHK1# 10 G-SCVC-4 \ 1’ TOPSPCBPBFLO # 1’
FANPW1-BFLD+ 9 :GASCVC-5 1’ TOPSPCN2BFLU{I 7
FANPw2-BFLD# 9 G-SCVC-5 7 TOPSPCPPBFL1+ 1 .

l?ANPw2-FTsD# “’ 9 , G-SCVC-7 ’3’ TOPSPCPPBFL1+ 10
FANPw2-T&MD# 9 G-SCVC-7 4
FE-5860-FL\oK+ 7 ., ‘ G-SCVC-7

,.
,6

FE-6041-FLOK+ 7 G-SCVC-9 ~ “ 1 ,,

FE-9328-FHIE# 3 G-SCVC-9 ‘lo’
.-

FSL3406-FTCK#. 4, G-SPC’L4 -,7, ..

“4
,’

/FsL3409-RTcK# G-SPC-C024 6
G-OECT-1 1 G-SPCPP 10 ..

G-OECT-1O .1 , Hcv9327-FcLA+ 2 . .
G-OECT-1O - ‘2 IGNOECT-PREl# 1
G-OECT-lA 1.” Movlo41-FTcK#

.
,5

G:OECT-4 1 “MOV5862-FCLD+ “9
G-OECT-4

..
3. MoV5864-FTOD#” ~ 9

G-OECT-5 3 MOV9278-FTCK# , 5 ~ . ,,-
G-OECT-9 3 oPR3405-McH3# 4
G-POWER-IE’

..
7 ‘- 0PR3409-McH2# 4 “.

G-POWER-IE, “8 0PR9312-MCHl# 5
.-

G-Pw-i2 9 . OPR’9328-MCHl# 3
G-PW-13 ‘ ‘9. oPRc!02--cALK# 10 ..

G-PVSI-7 7 oPRPw2-RMHl# .9 .

G-PW-8 7,

,.
‘.

0PRSV74CRANK+ 2

G-PW-8 9 Pe-lo41-FLoK# 5’
G-SCVC-16 ‘ 4 PCV9,329-FCLA+ 2 .,

G-SCVC-17 3. PMPSCVOIBFLK# ‘ ‘4”
G-SCVC-17 5 PMPSCV02BFLKI} 4

G-SCVC-17 6’ PsV182--FOPA+
.

2
G-SCVC-17A ,5 PT-lo41-FHIK# 5 \

G-SCVC-18 . ‘ .4 “ PT-9312-FHIK# 5

.OECT Explosion ‘ I l:\CAFTA\TREE\OECToCAF ‘1 11-09-94 I Page 11
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Cutsets for I:\CAFTA\CUT\OECT.CSR 11/09194 10:25 AM

Set Event Description c B.E. Calc.
No. Name

Cutset
Input Result Freq. (/yr)

TOP-OECT 6.67E-06

1. IGNOECT-PRE1# Ignition sourcepresent in OECT vessel 1 lN 3.00E-02N 3.77E-06
3.OE-02N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF \ 4 8.5H 2.97E-04
3.5E-05H

TOPSPCN2BFLUII SPC nitrogen purge system unavailable 1 IN “ 4.1OE-O4N
4.lE-04N

2. CC2SPCV-MOVVII- cc: both SCVC exit valves fail to close 1 IN 3.00E-04N 3.94E-07.

IGNOECT-PREl#.
3.OE-04N

Ignition source present in OECT vessel , 1 “ lN 3.00E-02N
3.OE-02N

0PRSV74CRANK+ Operator erroneouslycloses OECT C02 suppiy needle valve 4 43H 2.15E-04
5.OE-06H ‘

3. CC2PWH-FAN1 + cc: both PVVH fans fail 4 8H 2.40E-05 3.23E-07
3.OE-06H

IGNOECT-PRE1# Ignition sourcepresent in OECT vessel 1 lN 3.00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N

4. FE-5860-FLO~+ PVVH flow element 5860 fails low 4 8H 2.40E-05 3.23E-07
3,0E-06H

IGNOECT-PREIII Ignition source present ’inOECT vessel 1 lN 3.00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen’purgesystem unavailable 1 lN 4.1OE-O4N
4.lE-04N

5. FE-6041-FLOK+ PWH flow monitor 6041 fails low “ 4 8H 2.40E-05 3.23E-07
3.OE-06H

IGNOECT-PREl\l Ignition source pqesent in OECT vessel 1 . lN ‘3.00E-02N ,.
3.OE-02N

TOPSPCN2BFLUJI SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N >

6. IGNOECT-PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N 3.23E-07
3.OE-02N

SV-C022-FCLQ+ SPC C02 purge isolation valve 2 fails closed 4 43H 1.29E-04
3.OE-06H

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 IN 4.1OE-O4N
4,1E-04N

>

7. IGNOECT-PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N 3.23E-07
3.OE-02N

SV-C021-FCLQ+ SPC C02 purge,isolat,i~nvalve 1 fails closed 4 43H 1.29E-04
3.OE-06H

0

,.



Cutsets for l:\CAFTA\CUT\OECT.CSR 11/09/94 10:25 AM (CONT.)

u.)

~
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Set Event Description c B.E. Calc.
No. Name

Cutset

Input Result Freq.(/yr)

ToPsPcN2BFLu\l SPC nitrogen purge system unavailable “ 1 IN 4.1OE-O4N
4!1E-04N

8. co2BoTTLctlKlll Fail to correct wrong bottles before system used ..3 7D 4.92E-0~ B2.59E-07
( !,, 3.OE-04H

IGNOECT-PREli} Ignition source present in OECT vessel 1 lN 3.00E-02N
3.OE-02N

oPRco2--cALK# Operator hooks up 02 instead of C02 for SPC purge gas 1 IN 3:OOE-04N

TOPSPCPPBFL1+
3.OE-04N

SPCprimary purge”fails fexcluding.normalpower) 4 8.8H 5.i39E-04
6.7E-05H

.9.cc2sPcv-MovK# cc:both SCVC exit’valves fail to close- -1 “J IN 3$OOE-04N 2.37E-07
3.OE-04N

IGNOECT-PREl# Ignition source present in OECT,vessel 1 lN 3.00E-02N
3.OE-02N

PCV9329-FCLA+ \ OECT purge supply pressure control valve 9329 failsclosed 4 8H 2.40E-05
3’.OE-O6H

10. co2BoTTLcHKl# Fail to correct wrong bottles before system used ‘. 3 7D 4.92E-02 1.36E-07
,’ 3.OE-04H

IGNOECT-PREl# Ignition source present in OECT vessel ‘ \ 1 lN 3.00E-02N ~~
3,0.E-02N

oPRco2--cALK# Operator ”hooksup 02 instead of C02 for SPC purge gas 1 lN 3.00E-04N
,-. 300E-04N

TOPPOWN-BFLH+ ‘,LOSS (3F’NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H-

,. ,-
11$ cc2sPcv-MovK# CC: both SCVC exit valves fail to close 1 lN 3.00E-04,N‘3.94E-08

3.OE-04N
HCV9327-FCLA+ OE~T purge supply valve 9327 fails-closed 4 lH 5.00E-07

500E-07H
IGNOECT-PREl# Ignition source Present in OECT vessel ~ 1 lN 3.00E-02N

3,0E-02N

12. cc2sPcv-MovK# cc: both SCVC exit valves fai~ to close “ 1 lN 3.00E-04N‘3.94E-08
3.OE-04N.

IGNOECT-PREl#( Ignition source present in OECT vessel 1 lN 3.00E-02N
3.OE-02N

‘PSV182--FOPA+ . PSV on OECT purge supply line fails open 4 $ 24H 1.;OE-05
5.oE-07H., ~

13, cc2sPcv-MovK# cc: both SCVC exit valves fail to close - 1 iN 3.00E-04N 3.54E-08
300E-04N

IGNOECT-PREl# Ignition source present in OECT vessel 1 IN 3.00E-02N
3.OE-02N

TOPSPCBPBFLO# Failure of backup C02-system 1 lN 6.70E-03N
6.7E-03N

I

I



Cutsetsfol I:\CAFTA\CUT\OECT.CSR 11/09194 .10:25 AM (CONT.)

Set Event Description c
No. Name

B.E. Calc. ‘cutset
Input Result Freq. (/yr)

TOPSPCPPBFL1+ SPC primary purge fails (excludingnormal power) 4 8.8H 5.89E-04
6.7E-05H

~fl.IGN’O?ICT-PREI# IIJnitiQn~Q!J~c~pr-sect ~~ Q~~~ 1:~~~~~ ~ ~]? a nnu-n7hT 9 n9v_nn-.””.4 ““.. . . -.J.., . .

OPRSV74CRANK+
3.OE-02N

Operator erroneouslycloses OECT C02 supply needle valve 4 43H 2.15E-04
5.OE-06H

Pc-lo41-FLoK# SCVC exit pressure controller fails low 5 43H 2.15E-05
1.OE-06H “’

15. IGNOECT-PREl# Ignition source present in OECT vessel 1 ‘ lN 3.00E-02N 1.6”9E-08
3.OE-02N

Pc-lo41-FLoK# SCVC exit’pressurecontroller fails low 5 43H 2.15E-05
1.OE-06H

PCV9329~FCLA+ OECT purge supply pressure control valve 9329 fails closed 4 8H 2.40E-05 ,-
3.OE-06H,.

16. FANPVV1-BFLD+ Primary PVVH blower fails . 4 24H 7,19E-04 1.62E-08
300E-05H

FANPvv2-FTsD# Standby iWH blower fails to start 1 lN 5.00E-03N
5.OE-03N

IGNOECT-PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N -

17, cc2sPcP-PT-K# CC’:both SPC pressure monitors fail high lE-5N 1.00E-05 1.31E-08
IGNOECT-PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N

,3.OE-02N
0PRSV74CRANK+ Operator erroneouslycloses OECT C02’supply needle valve 4 43H 2.15E-04

5.OE-06H ~

18. IGNOECT-PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N 1.18E-08
3.OE-02N

Movlo41-FTcK# SPC/PVVH isolationvalve MOV-1041 fails to close 1 IN 3.00E-03N,
3$OE-03N

MOV9278-FTCK# SPC/PVVH isolationvalve MOV-9278 fails to close 1 lN 3.00E-03N
3.OE-03N

0PRSV74CRANK+ Operator erroneouslycloses OECT C02 supply rieedlevalve . 4 43H 2.15E-04
5.OE-06H

19, FANPW1-BFLD+ Primary PWH blower fails 4 24H 7.19E-04 1.18E-08
3.OE-05H

FANPw2-T&MD# PWH standby fan unavailable, due to testing .ormaintenance 3 8H 3,65E-03
4Y

IGNOECT-PREl# Ignitio’nsource present in OECT vessel 1 lN 3.00E-02N
3.OE-02N

/
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Cutsets for I:\CAFTA\CUT\OECT.CSR 11/09/94 10:25 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
Vo. Name Input Result Freq.(/yr)

ToPsPcN2BFLu/\‘ SPC nitrogen purge system unavailable 1 IN 4.1OE-O4N
401E-04N

20. FANPVV1-BFLD+ Primary PVVH blower fiails 4 24H 7.19E-04 9.69E-09
3.OE-05H

IGNOECT-PREl# Ignitionsource present in OECT vessel 1 IN 3.00E-02N
3.OE-02N

MoV5864-FTOD# PVVH standby fan suction valve fails to open 1 lN 3.00E-03N
3.OE-03N

ToPsPcN2BFLu\l \SPC nitrogen purge system ’unavailable ,, 1 lN 4.1OE-O4N ‘
. .. . 4.lE-04N

21. cc2sPcP-PT-K# CC.:both SPC pressure monitors fail high ‘ lE-5N 1.O.OE-05 7.88E-09
IGNOECT-PRElll Ignition source present in OECT -vessel . 1 lN 3.00E-02N

PCV9329-FCLA+
3.OE-02N

OECT purge supply pressure control valve 9329-failsclosed 4 ~8H “2.40E-05 ~
.1 3.OE-06H ,

22. IGNOECT-PREl# -Ignitionsource present’in OECT vessel 1 lN 3.00E-02N 7.1OE-O9
\ “3.OE-02N

M“ovlo41-FTcK#‘ SPC/PVVH isolation valve MOV-1041 fails to close 1 lN 3.00E-03N
3.OE-03N

MOV9278-FTCK# SPC/PWH isolation’valve MOV-9278 fails to Clo$e 1 IN 3.00E-03N
3.OE-03N

PCV9329-FCLA+ ‘OECT purge supply pressure control ,valve9329 failsclosed 4 8H 2.40E-05
, 3.OE-,06H..

23. FANPVV1-BFLD+ Primary PWH blower fails “ 4 24H 7.19E-04 i.85E-09
,- 3.OE-05H ‘

IGNOECT-PREl# Ignition-source present in OECT vessel ‘ ‘ 1 lN 3.00E-02N
3.OE-02N

OPRPVV2-RMH1# Fail to restore fan to operable status followingmaintenance 1 .03N 1.50E-03N
5“.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable ‘ ‘ 1 lN 4.1OE-O4N
,. 4,1E-04N

., ,, ..

24. HCV9327-FCLA+ OECT purge supp,ly’valve9327 fails closed 4 . lH 5.00E-07 2.83E-09
5.OE-07H

IGNOECT&PREl# Ignition source present in OECT vessel 1 lN 3.00E-02N
3.OE-02N .

Pc-lo41-FLoK# SCVC exit pressure con-trollerfails low . 5 43H 2.15E-05
1.’OE-O6H

25. IGNOECT-PREl# Ignition source present in OECT Yessel 1 1N 3.00E-02N 2.83E-09
3.OE-02N

Pc-lo41-FLoK# - SCVC exit pressure controller fails low 5 43H 2.15E-05
1.OE-06H
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Explosion in the OECT Top Event Frequency: 6.67E-06fi . ?
., .!. )

Basic Event NarnQ
TOPPOWN-BELH+~

.. FE-586WLOK+-I.
FE-6041-FLOK~I
CC2PVV1-FANl+-I
SV-C022-FCLQ+-I
sv-co21-FcL@-1”

. 0PRSV74CRANK+-I
PCV9329-FCLA+-I

~PSV182-FOPA+I
HCV9327-FCLA+-I
TOPSPCN2B17L.U#
TOPSPCPPBFLltI
CC2SPCP-PT-IW
PC-1041-FLOIW
CC2S~V-MOVK# .
MOV5862-FCLD+-I
FANPW1-BFLD+-I ‘
0PRC02--C/ILK#
IGNOECT-PREl# ;
co2BoTTLcHKl#

. MOV1041-FI’CK#
MOV9278-FTCK#
TOPSPCBPBFLO# ~
(XXXVc-02-K# . \

., FANPw2-BFLD#
oPRPw2-RMHl# -

., MOV5864-FI’OD# .
FANPw2-T&MD#. FANPW2-FTSIM
F13-9328-FHIE#
“OPR9328-MCHl#
PT-lo41-FHIK#

,.~
Risk A’chieve@mt Worth
Description ‘ ~

LOSSOFNORMALELECTRICtiWER ID DWPF 3.5oE-05/H
Pm flowelement5860fMslow 3.00E-06H
PVVHflow monitor6041 fMs low , “ 3.ooE-06/H
cc:both PvvHfansfail 3.ooE-06/H
SPC C02 purge isolationvalve2 fails closed . “ 3.ooE-06/H
SPC C02 purge isolationvalve 1 fails closed 3.00E-06/H
O@atorerronmly closes OECT C02 supplyrieedlevalve 5.00E-06/H
OECTpurge supplypressurecontrolv@ve9329 fails c~o-” 3.OW-06/H
PSV on 0~ purge supply line tkils open 5.ooE-07/H
OECTpurge supplyvalve 9327 fldls closed 5.ooE-07/H
SPC nitrogenpurge system unavailable ‘ 4.io~
SPC primarypyrge fails (excludingnormalpower)” ~ ~f16/H
~ both SPCpressuremonitomfail high
SCVC exit pressurecontrollerfails low ‘2:15E-05
cc both SCVC exit valves ihil to close - i 3.00E-04
PWH Drhnarvfan suctionvalve fails closed . 3.ooE-07/H
-“ Pti blower fails ‘
Operatoihooks up 02nstead of C02 for SPC pufge gas
Ignitionsourcepresentm OECTvesiel
Fail to coned wrongbottles before systemused ~
SPC/PVVHisolationvalve MOV-1041fhilsto close
WC/Pm. isolationvalve MOV-9278@ls to close
Failureof baclmpC02 system
CC.:Both SCVC02 detectorsfail high ‘
PWH backupfsn f@s to run
Fail to restore.fan to operablestatus followingmaintice
PWH standbyi%nsuction valve ihils to open
PWH St211dbyh unavailable dk to T&M
StandbyPWH blower fails to S~
OECT purge flow element9328 fails to detect low flow
OECTpurge flow element9328miscalibmted
PR V- qme PI’-lo4l’fails hi$jh

3.ooE-05/H
3.00E-04
3.00E-Q2 ‘
4.92E-02
3.00E-03 r
3.00E-03
6.7UE-03
5.00E-04
7.20E-04
L50E-03
3.00E-03
3.65E-03
5.00E-03
2.16E-03
120E-04
2.15E-05

..-
,

AchW - ‘
1.67E+M
1.62W04
1.6213t04
1.62E+04
1.62E+04
1.62E+04
1.34E+04
1.34E+04
1.34E+04 ‘
1.34E+04
1.99E+03
6.71E+02
3.73E+02 ,
3.73E+02
3.73E+02
2.25E+02 .
2.25E+02
1.98E+02
3.33E+01
2.lW
2.llE+OO
2.llE+OO
1.89E+O0
1.81E+O0 -
1.49E+(M )
1.49EtO0 ‘
1.49E+O0
1.49E+U0
1.49E+O0
1.18JM0
1.17Ei-oo
1.03E+00

Note Events that make less than 1% difference to the inmortance factor are not included.
MoWled top event frequency= (top event fixquency) x (hk achievement worth).
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,: X-ESR-S-00001, REV. O

Explosion iri the OECT Top Event Frequency:6.67E-06/YR , ~ ,

.,

Basic Event Name
#cIGNo~..pREl# .
TOPSPCN2BFLW
TOPPOWN-BFLH+-I
CC2SPCV-MOVW
0PRSV74CRANK+-I
0PRC02--CALIGI
co2Bol-TLcHKl#
SV-C021-FCLQ+I
sv-co22FcL@-I
CC2PVVH-FAN1+-I
FE-6041-FLOK+-1
FE-5860-FLOK+-I
.TOPSPCPP.BI?L1+-I~
PCV9329-FCLAt-I

Risk Reduction Worth. .
esellptlon W

Ignitionsourcepresent m OECTvessel , .
WC nitrogenpurge systemunavailable 4:1OE-O4
LOSS OF NORMALELECTRIClWti TO DWPF 3.50E-05/H
cc both SCVC exit valves fhil to close
Operatorerroneouslyclo~ OECI’C02 s~lyneedle valve ;~E~-
Operatorhooks up 02 insteadof C02 for SPC purgegas 3.00E-04
Fail to correctwrong bottlesbefore systemused 4.92E-02
WC C02 purge isolationvalve 1 fails closed , 3.00E-06/H
SPC C02 purge isolationvalve2 i%.ilsclosed 3.00E4WH
cc both PvvHfansfail 3.00E4WH
PVVHflow mo@or 6041 IZiilslow 3.00E-06/H
PVVHflow element5860MS low 3.00E-O&H
SPCprimarypurge.fails(excludingnormalpower) 6.69E-051H
OECTpurge supplypressurecontrolvalve9329 fails closed 3.00E-06/H

B!2d3Y
0.00E+OO
5.38E+O0 ‘
2.4iE+oo ,
1.13E+O0
1.07E+O0
1.06E+O0 ~
1.06E+O0 ‘
1.05E+O0
1.05E+O0
1.05E+O0 ‘
1.05E+O0
1.05E+O0 “
1.05E+O0.
1.04E+O0‘,

* A ReductionWorthof O.OEtOOindicateseventappearsin everycutsetcouldserveas a
singleeventpreventorfor the’accident.

Note Events that make less than 1% difference to the importance factor are not included.
Modified top event fpquency = (top event frequency)/ (risk reduction worth).
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7.f38E.02

Per Year

1 1
,, ,.

PRFT purga supply PRFT purga supply
valve 1016 falls valve 1017 falls

closed closed
.

. .
,,.

I PCV1OI6.FCLB+ I
2AOE-05 4.00E-06

,,
.-

repalr or shutdown

1.
PSV on PRFT purge Oparator ‘

. supply line falls - erroneously closes ,.

,, opan PFIFT C02 supply
needle valve,

. . a: 24 hours to ‘ s: opansd by nexf ,
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Fall10(bledhigh
.,

oxygen level In SPC

~.

Parp 3
POW 8 . . .,

cc Bodl Scvc 02 Boti SCVC 02
ddmtwa Irnl hlti datetiofa Ird ,

., bldOpOndenLy

. .

tc IQ

.
.,

SCVC 02 matjzer
3405 (din

SCVC 02 analyzer
, 3409 fd18 ,.

. .

1 QJ=~ble i f,
./,

I
Scvc 02 02 analyzer 3405 I.hx!etw+edI?w 01 Scvc 02

ce+we.nlraiicm
02 analyzer 3409 Undetected bee of

mlecdibraled. Ilw to”scvc d concrnlmlbn
analyzer3405 fdB 03 rmfyzer 3405

_ mlecadiimt@ . fbw ‘to SCVC exit
analyzer 3409 fdb “

IW
02 anafyzer 3409

bw

) ~k -3405.FLOKU [ t Opn 3405.MCHW

1.07E.04 3.00E~03
chedred oncdcycle \ w C4!ibrated 1/!0
(43 hm) bakheo, cerreded

. . .

by nexl batch .

02 andymr 3405 02 analyzer 34o5 02 ●dyzer 3409 02 mafyzer 3409
mmpfe fiow low *mple pumpids Bun* nowlow eampfepumpbin

. Wkfl bib 10 witch faio to
done dow

) Fs~OEblCK# I
1.G9E.03

u checked qua~aiiy 8: checked qualtedy

{ ,.,

.
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1 1 Per Year. . l-t

Q
LOSS OF NORMAL

ELECTRIC POWER TO
DWPF

TOPPOWN-BFLH+

3
2.97E-04

repair time’n
hours ‘

8.5
Q

LOSS OI? BACKUP
. POWER (DIESEL

GENERATORS)

TOPPOWD.BFLN#

1.1oE-o2

.,
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Gatel Event Name ‘B2Q2ZQD?. Gate/Event Name’ - ~ Gate/Event Name J@& U@ “Gate/Event Name ~ Z+@
AE-3405-FLoK# 4 G-P~-7 7 OPR1O18-MCH1II 3
AE-3409-FLoK# 4 G-PW-8 7 0PR3405-MCH311 4
cc2-sPc-Pc,vl# . 10 G-PW-8 ‘ 9 OPR340,9-MCH211 4
CC2PWH-FAN1+ - - 7 G-SCVC’-1 ,10 0PR9312-MCHII} 5
CC2SCVC-02-KII 4 G-SCVC-16 ‘ 4. 0PRC02--CALKII 13
CC2SPCP-PT-K# 5 ‘: G-SCVC-17 3 oPRPw2-RMHl// g. .

cc2sPcv-MovK\l - 5 G-SCVC-17 5 0PRSV74DRANK+ ,2
CC3-SPC-FE-1# 6 G-SCVC-17 6. PC-1041-FLOKII 5
C02BOTTLCHK1# 13 G-SCVC-17 .10 , PCViO16-FCLB+ 2
CV-PR---FTOJ# ,11 G-SCVC-17A 5 ‘PCV1019-FTOBII 12
CV-PRFT-FTOJ1}, 12 G-SCVC-18 4 PCV1104’=FTO9}I 11 -
FANPW1-BFLD+ ,.

.9 ,
G-SCVC-19 ~ 4, PMPSCVOIBFLK# 4

FANPw2-BFLD#” 9 G-SCVC-2 s 10 ,PMPscvo2BFLK# 4
,)-,
.,

FANPw2-FT,sD#l 9 G-SCVC-20 4 PSV716--FOPB+ 2 {
FANPw2-T&MD# 9’ G-SCVC-21 . - 4 - . PT-lo41-FH.IK#- 5 - “
FE-lo18-FHIE# 3 G-SCVC-22 5 PT-9312-FHIK# 5
FE-5860-FLOK+ “ 7 G-SCVC-22A 5.

,.-. . .
SV-C021-FCLQ+ 7

FE-6041-FLoK+ 7: G-SCVC-3 1 ,SV-C022-FCLQ+ 7
FSL3406-FTCK# . 4 G-SCVC-3 ‘,6 TOP-PRFT’
‘FsL3409-FTcK# 4 G-SCVC-4 1

~.. “ “, . .

TOPPOWD-BFLN# ‘ 8 .
,.

G-POWER-IE “ ‘ 7’ G-SCVC-5 1
.,

TOPPOWN-BFLH+ ., 7
G-POWER-IE 8 G-SCVC-5 7 TOPPOWN-BFLH+ 8
G-PR-8A 10 G-SCVC-7 3 TOPPOWN-BFLH+ 13

G-PR-8A 11 . G-SCVC-7 4 ,TOPSPCBPBFLO# ‘1
G-PRFT-1 1. G-SCVC-7 6 ToPsPcN2BFLu# 7-
G-PRFT-1O 1 G-SCVC-7 10 ‘TOPSPCPPBFL1+ 1’

G-PRFT-1O 2 G-SCVC-7B IQ TOPSPCPPBFLlt 13

G-PRFT-lA 1: G-SCVC-9’ .1. TX–PRFTPPREB+ 10

G-PRFT-4 . ‘ 1 G-SCVC-9
13 .<

G-PRFT-4 “ 3 ., G-SPC-4 . 7 ,. ‘.

G-PRFT-5 - 3 G-sPc-C024 . 6

G-PRFT-8 1 G-SPCPP 13 ‘“’

G-PRFT-8 ‘ 10-” ,HCV1017-FCLB+.
z.

G-PRFT-8A - 10 IGNPRFT-PREl# ~ 1
.

G-PRFT-8A . 12 Movlo41-FTcK# 5

G-PRFT-9 3 MOV5862-FCLD+ 9

G-PW-12 9
..

MOV5864-FTOD# 9

G-PW-13 ‘9 MOV9278-FTCK# 5 “ “

PRFT Explosion I l:\CA~A\TREE\PRFT.CAF ‘ I 11-09-94 I Page 14
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CutSets for I:\CAFTA\CUT\PRFT.CSR 11/09/94 10:26 AM

Set Event Description c B.E. Calc. Cutset
No. Name “ Input Result Freq. (/yr)

TOP-PRFT 8.21E-06

1. IGNPRFT-PREl# Ignition source pl”esentin PRFT vessel 1 IN 3.00E-02N 3:77E-06
3.0E702N

TOPPOWN-BFLH+ LOSS OF NORMAL ELECTRIC POWER TO DWPF 4 8.5H 2.97E-04
3.5E-05H

TOPSPCN2BFLU\t SPC nitrogen purge system unavailable 1 lN 4.1OE-O4N
4.lE-04N

2. CC2-SPC-PCVIII cc: PR and PRFT vacuum breakers fail to open 1 IN 3.00E-04N 8.67E-07
3.OE-O’4N

‘CC2SCVC-02-K# CC: Both SCVC 02 detectors fail high 1 lN 5.00E-04N
5.OE-04N

IGNPRFT-’PRElfl Ignition source present in PRFT vessel 1 IN 3.00E-02N
3.OE-02N

TX-PRFTPPREB+ Transfer from ,PRFTto PR ‘ 4 2H 4.40EL02
,, ,. 2.3E-02H

3. cc2-sPc-Pcvl# cc: PR and PRFT vacuum breakers fail to open 1 lN 3.00E-04N 5.20E-07
3.OE-04N

CC2SPCV-MOVK# cc: both SCVC exit valves fail to close 1 lN 3.00E-04N
3.OE-04N

IGNPRFT-PREl# Ignition source present in PRFT vessel 1 “lN 3.00E-02’N
3.OE-02N

TX-PRFTPPREB+ , Transfer from PRFT to PR 4 2H 4.40E-02
2.3E-02H

4. cc2sPcv-MovK# cc: both SC.VCexit valves fail to close 1 IN 3$OOE-04N 3.94E-07
3.OE-04N

IGNPRFT-PREl# Ignition source present in PRFT vessel ‘ 1 lN 3.00E-02N
3.OE-02N

. 0PRSV74DRANK+ Operator erroneouslycioses PRFT C02 supply needle valve 4 43H “2.15E-04
5.OE-06H

5. CC2PVVH-FAN1+ cc: both PVVH fans fail 4 EH 2.40E-05 3.23E-07
3.OE-06H

IGNPRFT-PREl# Ignition source present in PRFT vessel 1 IN 3.00E-02N
3.OE-02N

TOPSPCN2BFLU# SPC nitrogen purge system unavailable ● 1 lN 4.1OE-O4N
4.lE-04N

6. FE-6041-FLOK+ PVVH flow monitor 6041”failslow 4 8H 2,40E-05 3.23E-07
3.OE-06H

IGNPRFT-~REl# Ignition source present in PRFT vessel 1 lN 3.00E-02N ‘
3.OE-02N

ToPsPcN2BFLu# SPC nitrogen purge system unavailable , 1 lN 4.1OE-O4N
4.lE-04N

.
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Cutsets for I:\CAFTA\CUT\PRFT.CSR 11/09/94 10:26 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

13. CC2SPCV-MOVK# cc: both SCVC exit valves fail to close - 1 IN 3.00E-04N 3.94E-08
3.OE-04N

HCV1017-FCLB+ PRFT purge supply valve 1017 fails closed 4 8H 4.00E-06 >
5.OE-07H

IGNPRFT-PREl# Ignition source present in PRFT vessel 1 IN 3.00E-02N
3.OE-02N

14. cc2sPcv-MovK# cc: both t5TVCexit valves fail to close 1 lN 3.00E-04N 3.94E-08
3.OE-04N

IGNPRFT-PREl# Ignition source present in’PRFT.vessel 1 lN 3.00E-02N

PSV716--FOPB+
3.OE-02N

PSV on PRFT purge supply line fails open - 4 24H 1.20E-05
5.OE-07H

15. cc2-sPc-Pcvl# cc : PR and PRFT vacuum breakers fail to open 1 lN 3.00E-04N 3.73E-08
3.OE-04N

IGNPRFT-PREl# Ignition source present in PRFT vessel 1 IN 3.00E-02N ‘
3.OE-02N

Pc-lo41-FLoK# SCVC exit pressure controller fails low 5 43H 2.15E-05

TX-PRFTPPREB+
1.OE-06H

Transfer from PRFT to PR 4 2H 4.40E-02 ‘
2.3E-02H

16. cc2sPcv-MovK# cc: both SCVC exit valves fail to close 1 IN 3.00E-04N 3.54E-”08
3.OE-04N

IGNPRFT-PREl# Ignition source present in PRFT vessel 1 lN 3.00E-02N
3.0E~02N

TOPSl?CBPBFLO# Failure of backup C02 system 1 lN 6.70E-03N
,, 6’.7E-O3N

TOPSPCPPBFL1+ SPC primary purge fails (excludingnormal power) 4 8,8H 5.89E-04
6.7E-05H

17. IGNPRFT-PREl# Ignit\ionsource present in PRFT vessel 1 lN ,3.00E-02N 2,82E-08
3,0E-02N

0PRSV74DRANK+ Operator erroneously closes PRFT C02 supply needle valve , 4 43H 2.15E-04
5.OE-06H

Pc-lo41-FLoK# SCVC exit pressur& controller fails low 5 43H 2.15E-05
1.OE-06H

18. CC2SCVC-02-K# CC: Both SCVC 02 detectors fail high 1 lN 5.00E-04N 2.60E-08
5.OE-04N

IGNPRFT-PREl# Ignition”source present in PRFT vessel 1 lN 3.00E-02N
3.6E-02N

Pcvl.o19-FToB# PRFT purge vacuum breaker PCV-1019 fails to open , 1 lN 3.00E-03N
,’ \ 3.OE-03N

P’cvllo4-FTo9# PR purge vacuum breaker PCV-1104 fails to open 1 lN 3.00E-03N
3.OE-03N

.-



Cutsets for I:\CAFTA\CUT\PRFT.CSR 11/09/94 10:26 AM (CONT.)

Set Event Description :c B.E. Calc, Cutset
No. Name Input Result Freq.(/yr)

TX-PRFTPPREB+ Transfer from PRFT to PR 4 2H 4.40E-02
2.3E-02H ,

19. cc2-sPc-Pcvl# cc: PR and PRFT vacuum breakers fail to open ‘1 IN 3.00E:04N 1.73E-08
3.OE-04N

‘ cc2sPcP-PT-K# CC: both SPC’pressure monitors fail high lE-5N 1.00E-05
IGNPRFT-PREl# Ignitionsource present in PRFT vessel 1 IN 3.00E-02N

3.0E~02N
TX-PRFTPPREB+ ~ Transfer from PRFT to PR ., 4 2H .4.40E-02

\ 2.3E-02H
.

20. IGNPRFT-PREl# Ignition source’presentin PRFT vessel 1 lN 3.00E~02N 1.69E-08
.- 3.OE-02N

PC-1041-FLOK# SCVC exit pressure controller fails low 5 431’)2.15E-05
“l,OE-06H

‘ PCV1OT6-FCLB+ PRFT purge supply valve 1016 fails closed 4 8H 2.40E-05
3.OE-06H

\ ‘
21. FANPVV1-BFLD+ Primary PVVH blower fails . . 4 24H 7.19E-04 1.62E-08

‘,3.OE-05H
FANPvv2-FTsD# Standby PVVH blower fails to start /’ 1 lN 5.00E-03N

5.OE-03N
IG{PRFT-PREl# ‘Ignitionsource present-in PRFT,vessel 1 IN 3.00E~02N. . 3.OE-02N
ToPsPcN2BFLu# SPC nitrogen purge system unavailable;” , 1 lN 4;1OE-O4N

4.lE-04N

22. cc2-sPc-Pcvl# cc: PR and PRFT vacuum brea”kersfail to open 1 ..lN 3.00E-04N 1.56E-08
3.OE-04N

IGNPRFT-PREl# Ignition source present in.PRFT vessel 1 lN 3.00E-02N “
3.OE-02N

oPR3405-McH3# 02 analyzer 3405~miscalibrated 1 O.lN ,3000E-03N
,. 3.OE-02N

0PR3409-MCH2# 02 analyzer 3409 miscalibrated 1 O.lN 3.00E-03N
3.OE-02N

TX-PRFTPPREB+ Transfer from PRFT to PR 4 2H 4.40E-02 ‘
2.3E-02H

23. cc2-sPc-Pcvl# cc: PR and PRFT vacuum breakers fail to open’- 1 ‘ lN 3.00E-04N 1.56E-08
3.OE-04N

IGNPRFT-PREl# Ignition source present in PRFT vessel – 1 lN 3.00E-02N
3.OE-02N “’

Movlo41-FTcK# SPC/PWH isolationvalve MOV-104’1fails to close 1 lN 3.00E-03N
3.OE-03N

. MOV9278-FTCK# SPCIPWH isolationvalve MOV-9278 fails to close ‘ 1 lN 3.00E-03N
3.OE-03N

‘ TX-PRFTPPREB+ Transfer from PRFT to ~R , 4 2H 4i40E-02
2.3E-02H

.
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CutseGs for I:\CAFTA\CUT\PRFT.CSR 11/09/94 10:26 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

24. cc2sPcv-MovK# cc: both SCVC exit valves fail to close ‘1 lN 3.00E-04N 1.56E-08
3.OE-04N

IGNPRFT-PREl# Ignition source present i-nPRFT vessel 1 IN 3.00E-02N
3.OE-02N

Pcvlo19-FToB# PRFT purge vacuum breaker PCV-1019 fails to open 1 lN 3.00E-03N
3.OE-03N

Pcvllo4-FTo9# PR purge v’acuumbreaker PCV-1104 fails to open 1 lN 3.00E-03N I
3.OE-03N

TX-PRFTPPREB+ Transfer from PRFT to PR 4 - 2H 4.40E-02
2.3E-02H

25. cc2sPcP-PT-K# CC: both SPC pressure monitors fail high lE-5N 1.00E-05 1,31E-08
IGNPRFT-PREl# Ignition sourcepresent in PRFT vessel i lN 3.00E-02N

3.OE-02N
0PRSV74DRANK+ Operator erroneouslycloses PRFT C02 supply needle valve 4 43H 2;15E-04

. 5.OE-06H

0

.
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Explosion in the PRFT Top Event Fxequency 8.20E-06M? . \

Basic Event Name
TOPWWN-13FLH+-I
FE-5860XLOK+-I
FW5041-l?LOKi-I
CC2PVVH-FAN1+-I
SV-C022-FCLQ+-I
sv-co21-FcL@--I
0PRSV74DRANK+-I
PCV1016-FCLB+-I
PSV716-FOPB+I
HCV1017-FCLB+I

“ TOPSPCN2J3FLU#
CC2-SPC-PCVM
TOPSPCPPBI?L1+I
cc2spCP-PT-K#
PC-1041-FLOW ~
CC2SPCV-MOVK#
cc2scvc-02-K#
MOV5862-FCLD+-I
FANPW1-BFUM-I
0PRC02-CALK#
IGNP~-PREl#
TX-PRl?ITP~i-I
CV-Pl?FT-ITOJ#
CV-PR—ITOJ#

“PCV1104-FTW
PCV1019-ITOJM
MOV1041-FICK!#
MOV9278-FIUM
co2BolTLCHKl#
TOPSPCBPBELO#
0PR3409,MCH2#
0PR3405-MCHM
MX3409-FLoK#
AE-3405-FLoK#
FANPW2-BFLIM
0PRPW2-RMHM
MOV5864-FIOD#
FANPW2-TW
FANPW2-FI’SD#
FE-1018-FHIE#
OPR1O18-MCHM
PT-1041-FHIW

/

Risk Achievement Worth
Descrbtion Eml?@ZIH

LOSSOFNOI@L ELECTRICPOWERTODWPF 3.50E415ti 1.36Et04
PWH flowelement5860ikilslow ~ ~
PWH flowmonitor6041MS low .’-.

cc bothPvvHfansm
SPCC02 purgeisolationvalve2 Mls closed
SPCC02 purgeisolationvalve1ihilsclosed
Opemtorermkwsly closesPIUWC02 supplyneedlevalve
PRFI’purgesupplyvalve1016failsclosed
PSVonPR17Tpurgesupplylinefailsopen
PRI?Tpurgesupplyvalve1017failsclosed
SPCnitrogenpurgesystemunavailable
cc PRandP~vacuumbreakers ~too~
SPCprimarypurgefails(excludingnormalpowerr
CC bothSPCpressuremen@= failhigh
SCVCexitpressurecontrollerfhilslow
cc:bothSCVCexitvalvesfail toclose
CC BothSCVC02 detectorsfrd.Ihigh
PWH primary&nsuuionvalvefailscloskd’
- PvvHblowerfails
@xator booksup02 insteadof C02 forSPCpurgegas
IgnitionsourcepresentinPRFI’vessel ‘
TmnsferfromPRFI’toPR
PRFTvacuumbreaker C02 line checkvalve Msto open
check valve for PR vacuumbreakerpurge fails to open
PR purge vacuumbreakerPCV-1104fails to open
PIUT.purgevacuumbreakerPCV-1019fails to open
SPC/PWH isolationvalveMOV-1041fhils to close
SPC/PWH isolation valveMOV-9278~ to ckise
Fail U?ecnmctwrongImttlesbefore systemused
Faihne of backupC02 system
02 analyzer3409rnisgdii
02 a@yzer 3405miscalii
SCVC 02 concentrationanalyzer3409fidk low
SCVC 02 concentrationanalyzer3405t%lslow
PVVHbackupfan f@storun “
Fail to restore fan to operablestatus followingn@ntensnce
PWH standbyfan suctionvalve fails to open

, PWH standbyfimunavailable,due to T&M
&indby PWH blower faik to StMt
PRFI’purge flow element 1018f@s to &Xectlow flow
PRFT purge flow element 1018miscrdi.imted
PR VW space FT-1041Ihilshigh

3.00E-06EI
3.ooE-06/H
3.00IZ-06JH
3.ooE-olYH
3.ooE-06/H
5.ooE-06/H
3.ooE-06/H
5.00E-07EI
5.ooE-07/H
4.1OE-O4
3.00E-04
6.69E-05~
8.40E-06
2.15E-05
3.001W4
5.00E-04
3.ooE-07/H
3.ooE-05/H
3.00E-04
3.00E-02
2AE02/H
5.00E-M
5.00E-04
3.00E-03
3.00E-03 ‘
3.00E03 .
3.QOE-03
4.92E-02
6.70E-03
3.00E-03
3.00E-03
1.07E-04
107E-OI
7.20E-04
1.50E-03
3.00E-03
3.65E-03
5.00E-03
2.16E-03
1.20E-04
2.15E-05 ‘

1.31E+04
1.31E+04f
1.31E-i’04
1.31E+04
1.31E+04
1.09E-I-04
1.09E+04 ‘
1.09E’t04
1.09E+04
1.62E+03
5.99EW2

;%=
5.24E+02
5.24E+02
2.22W02
1.83E+02
1.83W02
1.61Et02
3.33W01
9030EIU0
3.09Eioo
3.09E+O0 —
3.09E+O0 )
3.09E+O0 ““.
2.56E+O0
2.56E+O0
1.93E+O0 . ~
1.72JMKI
1.68E’too
1.68E+O0
1.681M0
1.68E+O0
1.40E+O0 ,
1.40E+O0
1.40E+O0
1.40E+00
1.40E+O0
1.15W00
L15E+O0
1.03E’too

Note Events hat make less than 1% difference to the iinmrtance factor are not included.
Modified top event frequency = (top event frequency) x (~ achievement worth).

/
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Explosion in the Pm Top Event Frequency: 8.20E-06/YR

B&icEventName
*I~~+REl#
TOPSPCN2BlZLU#
TOPPOWN-BFLH+-I
TX-PRFTPPREE3+-I
cc2-sPc-Pcvl#
CC2SPCV-MOVIW
CC2SCVC-02-IW
OPRSV74DRANK+-I
co2BolTLcHKl#
0PRC02-CALK#
SV-C022-FCLQ+-I
FE-5860-FLOK+-I
FE-6041-FLOK+-I -
sv-co21-FcLQ14
CC2PVVH-FAN1+I
TOPSPCPPBEL1+-I
PCV1016FCLB+-I
PC-1041-FLOW

. Risk Reduction Worth
IksQ&dm IYQb@E4

Ignition somce present in Pm vqel # 3.00E-02
SPC nitrogenpurge system unavailable . 4.1OE-O4
LOSS OF NORMALELECTRIClWWERTO DWPF “ 3.5oE-05/H
Transferfrom PRFI’ to PR “ 220E-02/H
cc PRand PRFI’vacxmmbreakrsfailtoopen 3.00E-04
cc both SCVC exit valves f2iIto close 3.00E-04
CC Both SCVC 02 detectorsfaiIhigh 5.00E-04
Opera@ erroneouslyclosesPIUWC02 supplyneedle valve 5.00E4WH
Fail to conect wrongbottles bef- systemused 4.92E-02
Operatorhooks UP02 insteadof C02 for SPC purge gas 3.00E-04
SPC C02 purge isolationvalve2 tkdlsclosed 3.00E4kYH
PVVHflow element5860 tlils low 3.00E-06/H
PVVHflowmonitor6041 fails low 3.00E4WH
SPC C02 purge isolationvalve 1 fails closed , 3.00E-061H
cc both PVVHfans m 3.00E-06/H
SPC primarypurge fails (excludingnormalpower) 6.69E-05/H
PRFTpurge supplyvalve 1016fsils closed 3.00E-O&H
SCVCexit pressurecontroller=S low 2.15E-05

B!aIiY
0.00E+OO
2.96E+O0
1.91E+O0
1.23E+O0
1.22E+O0
1.19E+O0
1.12E+O0 ‘
1.06E+O0
1.05E+00
1.05E+O0
1.04E+O0
1.04E+00
1.04E+00
1.04E+00
1.04E+O0
1.04E+00 .
1.03E+O0
1.OIE+OO

+

* A Reduction Worth of O.OE+&lindicates event appearsin every cutset could serve as a
single event preventor for the accident.

Note: Events thatmake less than 1% difference to @e importance factor are not included.
Moditied top event frequency.= (top event frequency)/ (risk reduction worth). ‘

.,
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‘Steam Explosion in the Melter
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Steam exploslon In
melter

a

Per Year 11(01/94
TRUNC . 0.0E+03 ‘

Waler In the melter Sail on Ihe melter
lop layer

.,,-. !-

.,

1 AC3-U.120 I

Due to water purge
.,

I i

Failure 10 datect Excess aalf preaen! Excess salt build
high salt In alurkje In sludga from tank up on meiier top

farm transferred to layer
DWPF

I

excess amount

Faulty
.

Faulty
aampllnfjanalyala

,’
sampllng/analy61a,

at tank farm at DWPF

) 0Q4J.011

.

b

Cti two analyzers Human- errors In ‘ DWPF analyzera fall Faulty
at lank farm fall . eamplkrg process at for two coneecutlve aampllng.ranalyela
falae low reading tank farm batchea of two batchee In

SRAT “and SME

I I
1.09E.01 6A.SE-04

Iasled each batch Page 2 Page 3 Page 4
.’

Steam Explosion in the Melter I l:\CAFTA\TREE\SMELT.CAF I 11-09-94 I Page 1
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Humrrn errors In
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Itmk farm /’ . .
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. . Personnel at tank - Same analyst
‘, farm fall to c!eleol conducts sampling’ ‘

high salt In sample ~ al tanks 48 & 49 -
,
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‘, . .
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, .’
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..
Oparator at fank ‘ Analyst st tank High salt reaulta,

,, .

farm falla to farm fells to Incorrectly read by
proparly. prepare properly enstyze hank farm analyst

sample for analyst
/

,- eemple “,
,.

] OG.U.21O i I OPR-TF.4AHU# ~ OG.U-230 (
5,00E-02

-.
1.00E-03 5,0QE-01

.
.,., ,.

Tank farm operator Tank farm analyst
falla to follow “ Incorrectly read! -
procadure for data

ssmph praparatlon ‘ ,
.,

.

I OPR.TF..ACHU# [ ., I
,

5.00E~02
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500E-01
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Cutsecs for I:\CAFTA\CUT\SMELT.CSR ,11/09/94?10:28AM

Set
No.

Event Description ,
Name

rur-blvuul

CP--TF--CU#U#

CP-BATCHCCIU#

CP-DWPFICCIUII

cF-DwPF2cclu#

OPR-TF-_-IRHU#i

OPRISRATIRHU#

OPRSRATICVHU#

OPRSRATIIRHU#

SLRSALT-BLUU#

SLRSALT.-PREU+

WTR-MLT-PREU#

CP--TF1-CC-U#

CP-BATCHCCIU#

CP-DWPFICCIU#

CP-DWPF2CClU#

OPR-TF--ACHU#

OPRISRATIRHU#

OPRSRATICVHU#

OPRSRATIIRHU#

SLRSALT-BLUU#

SLRSALT-PREU+

WTR-MLT-PREU#

Same analyst-conductssampling at tanks 48 & 49

Same personnel conduct samplingat SRAT for batch #2

ISame personnel conduct’sampling from SRAT to SME for batch
#1
Same personnel conduct sampling from ‘SRATto SME for batch
#2
Tank farm analyst incorrectlyreads data.

,-
,.

SRAT engineer incorrectlyrecords data into PCCS’frombatch
#1
STE at S~T fails to verify batch #1 results. .

SRAT”engineer incorrectly.readsdata from batch’#1

Excess salt build up on melter top layer ,-

Excess salt present in sludge from tank farm transferredto
DWPF
Water in the melter ., ‘

/

Same analyst conducts sampling at tanks 48 & 49

Same personnelconduct samplingat SRAT for batch #2

Same personnel conduct sampling from StiT to SME for batch.
#1 s’
Same personnel conduct sampling from-S~T to SM”Efor’batch
#2 ‘
Tank farm operator fails to follow-procedure for sample
preparation
SRAT engineer incorrectlyrecords“data into PCCS from batch
#l ...-
STE at,SRAT fails to verify batch #1 result’s,.

SRAT engineer incorrectlyreads.data from batch #l

Excess salt build up on melter top layer
. .
Exces; salt present in sludge from tank farm transferredto
DW~F
Water’in the melter

I

L. L- “,

B.E.
Input

2.OE-O;:

2.OE-0::
IN

2.OE:OIN

2.OE-0::

5.OE-0+:
lN

5.OE-OIN

3.OE-0::
lN

5.OE-OIN
lN

“1.OE+OON

5.OE-O;t
lN

,1.’OE+OON

lN
2.OE-OIN

2.OE-0:1

2,0E-0:$

2.OE-0::
IN

5.OE-02N

5.OE-0::

3.OE-0::
lN

5,0E-OIN
IN

1.OE+OON

5.OE-O:;

1.OE+O::

Calc.
Result

2.00E-OIN

2.00E-OIN

2,00E-,O$N

2!OOE-OIN

‘5000E-OIN

.5:OOE-OIN

3.00E-OIN

5.00E-OIN

1.00E+OON

5.00E-01”

1.00E+OON

2.00E~OIN

2.00E-OIN

2.00E-OIN

2.00E-OIN

5.00E-02N

5.00E-OIN

3.00E-OIN

5,00E;01N

1.00E+OON

5,00E-01

1.00E+OON

Cutset
?req.(/yr)

1.79E-05,

i.~oE-05

1.50E-06

(
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Cutsets for I:\CAFTA\CUT\SMELT.CSR 11/09/94 10:28 AM {CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.lly

3. CP--TF--CU#U# Same analyst conductssampling at tanks 48 & 49 1 IN 2.00E-OIN 1.00E-O
. 2.OE-OiN

CP-BATCHCCIU# Same personnelconduct sampling at SRAT for batch #2 ~ 1 IN 2.00E-OIN
2.OE-OIN

CP-DWPFICCIU# Same personnelconduct-sampling from SRAT to SME for batch 1 IN 2.00E-OIN
Ill 2.OE-OIN

cP-DwPF2cclult Same personnelconduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#2 2.OE-OIN

OPR-TF--IRHU# Tank farm analyst incorrectly reads data 1 lN 5.00E-OIN
5.OE-OIN

OPRSRATIACNU# SRAT operator failsto follow procedure for batch #1 sample 1 lN 5.00E-03N
preparation 5.OE-03N

SLRSALT-BLUU# Excess salt build up on melter top layer 1 lN 1.00E+OON
‘1.OE+OON

SLRSALT-PREU+ Excess salt presentin sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.0E701Y

WTR-MLT-PREU# Water in the melter . “ 1 lN 1’,00E+OON
1.OE+OON

4.“CP--TF--CU#U# Same analystconducts samplipg at tanks 48 & 49 1 lN 2.00E-OIN 2.00E-(
2.OE-OIN

CP-BATCHCCIU# Same personnelconduct sampling at SRAT for batch #2 1 lN 2.00E-OIN
2.OE-OIN

CP-DWPFICCIU# Same personnelconduct sampling from SRAT to gME for batch 1 lN 2,00E-OIN
#1 2.OE-OIN

cP-DwPF2cclu# Same personnelconduct sampling from SRAT to SME”for batch 1 lN 2.00E-OIN
#2 2.OE-OIN

OPR-TF--IRHU# Tank farm analystincorrectly reads data 1 lN 5.00E-OIN
5.OE-OIN

, OPRSRATILAHU# Analyst at SRAT fails to properly analyze batch #1 sample 1 IN 1.00E-03N
1.OE-”03N

SLRSALT-BLUU# Excess salt build up on melter top layer 1 lN 1.00E+ODN
l.OE-f-OON

SLRSALT-PREU+ Excess salt present”insludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-01 Y b

WTR-MLT-PREU# Water in the melter 1 1N 1.00E+OON
1.OE+OON

.

5, CP--TF--CU#U# Same analystconducts sampling at tanks 48 & 49 1 ‘1 N 2.00E-01N 1.00E-C
2.OE-01N

CP-BATCHCCIU# Same personnelconduct sampling at SRAT for batch ‘#2 1 1N 2,00E-01N.
2.OE–01N

CP-DWPFICCIU# Same personnelconduct sampling from SRAT to SME for batch 1 1N 2.00E-01N
#1 2.OE–01N

CP-DWPF2CClU# Same personnelconduct sampling from-SRAT to SME for batch 1 1N 2.00E-01N
#2 ‘2.OE-01N

!
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Ctitsetsfor I:\CAFTA\CUT\SMELT.CSR 11/09/94 10:28 AM (CONT.)

Set Event Description
No. . Name

!, c B.E. Calc. Cutset
.“ Input Result Freq.(/yr)

OPR-TF--ACHU# Tank farm operator fails to follow procedure for sample 1 lN 5.00E-02N
preparation 5.OE-02N

OPRSRATIACNUII SRAT operator fails to follow procedure for batch #1 s~mple 1 IN 5,00E-03N
preparation 5.OE-03N

SLRSALT-BLUUll Excess salt build up on me-lter top layer 1 lN 1,00E+OON

‘LSLRSALTTPREU+
1.OE+OON

Excess sait present in sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU# Water in the melter . 1 lN 1,00E+OON. .
1.OE+OON.,

‘6.CP--TF--CU#U# Same analyst conducts sampling at tanks 48 & 49 1 lN 2.00E-OIN 3.00E-08
2.OE-OIN

CP-B’ATCHCCIU# Same personnel conduct sampling at SRAT for batch 112, 1 lN 2.00E-OIN ‘
2.OE-OIN

CP-DWPFICCIU# Same personnel conduct sampling ’fromSRAT to SME for batch. 1 “. lN 2,00E-OIN
#1 .. 2.OE-OIN

cP-DwPF2cclu# Same personnel conduct sampling from S~T’to SME for.batch 1 -’ lN 2.00E-OIN
#2 /’ 2.OE-OIN

OPR-TF--LAHU# Analyst at tank farm fails.to properly analyze sample 1 lN 1.00E-03N
1.OE-03N

OPRISRATIRHU# SRAT engineer incorrectly records data into PCCS from batch 1 lN 5.00E-OIN
#1 5.OE-OIN

‘ OPRSRATICVHU# STE at SRAT fails to verify batch #1 results 1 lN 3,00E-OIN

!2RATengineer incorrectly re~ds data from batch’{11
3.OE-OIN

OPRSRATIIRHU# 1 . lN 5.00E-OIN
5.OE-OIN

SLRSALT-BLUU# Excess salt build up on melter top layer - ‘1 lN .1.00E+OON
1.OE+OON

SLRSALT-PREU+- Excess salt present in sludge from tank farm transferredto 4 2Y 5,00E-01
DWPF , ~ 5.OE-OIY

WTR-MLT-PREU# Water in the melter,, 1 lN 1.00E+OON ,.
1.OE+OON

7. CP--TF--CU#U# Same analyst conducts sampling at tanks 48 &’49 ‘1 lN 2.00E-OIN 2,00E-08
2.OE-OIN ~,

CP-BATCHCCIU# Same personnel cohduct sampling at.SRAT fotibatch #2 1 lN 2.00E-OIN
2.OEJOIN

“Cp-DWPFICCIU# Same personnel conduct sampling from SRAT to SME.for batch 1 lN 2.00E-OIN
#1 “ 2.OE-OIN

cP-DwPF2tclu# Same personnel conduct sampling from SRAT to SME for-batch 1 ‘IN 2.00E-OIN
#2 2.OE-OIN

OPR-TF--ACHU# Tank farm operator fails to follow procedure f’orsample 1 lN 5.00E-02N
preparation . . i.OE-02N

OPRSRATILAHU# Analyst at SRAT fails to properly analyze batch #1 sample 1 lN i.00E-03N
1.OE-03N

SLRSALT-BLUU# Excess salt build up on melter top layer 1 lN 1.00E+O.ON
1,.OE+OON

, 1
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CutseCs for I:\CAFTA\CUT\SMELT.CSR 11/09/94 10:28 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name . Input Result Freq.(/yr)

SLRSALT-PREU+ Excess salt present in sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU# Water in the melter 1 IN 1.00E+OON
1.OE+OON

8. AE-SRTC-CCLU# cc: two analyzers at tank farm fail - false low reading 5 86H 2.15E-05 3.22E-09
5.OE-07H

CP-BATCHCCIU# Same personnel conduct sampling at SRAT for ba~ch #2 1 lN 2.00E-OIN
2.OE-OIN

CP-DWPFiCCIU# Same personnel conduct sampling trom SRAT to SME for batch 1 “lN 2.00E-OIN
#1 2.OE-OIN

‘ cP-DwPF2cclu# “ Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#2 2.OE-OIN

OPRISRATIRHU# SRAT engineer incorrectlyrecords data into PCCS from batch 1 lN 5.00E-OIN
#1 5.OE-OIN

OPRSRATICVHU# STE at SRAT fails to verify batch #1 resylts 1 lN 3.00E-OIN
3.OE-OIN

OPRSRATIIRHU# SRAT engineer incorrectlyreads data from batch #1 1 IN 5.00E-OIN
5.OE-OIN

SLRSALT-BLUU# Excess salt build up on melter top layer 1 lN 1.00E+OON
1.OE+OON

S~RSALT-PREU+ Excess salt pre4.entin sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU# Water in the melter 1 lN 1.00E+OON
1.OE+OON

9. CP--TF--CU#U# - Same analyst conducts sampling at tanks 48 & 49 1 lN 2!.00E-OIN 2.00E-09
2.OE-OIN

CP-BATCHCCIU# Same personnel conduct sampling at SRAT for batch #2 1 lN 2.00E-OIN
., 2.OE-OIN

CP-DWPFICCIUII Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#1 2.OE-OIN

cP-DwPF2cclu# Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#2 2.’OE-O1N

OPR-TF--LAHU# Analyst at tank farm fails to properly analyze sample 1 lN 1.00E-03N ,
1.OE-03N

OPRSRATIACNU# SRAT operator fails to follow procedure for batch #1 sample 1 IN 5.00E-03N
preparation 5.OE-03N

SLRSALT=BLUU# Excess salt build up on melter top layer 1 IN 1.00E+OON
1.OE+OON

SLRSALT-PREU+ Excess salt present in sludge ‘fromtank fab transferredto 4 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU# Water in the melter 1 lN 1.00E+OON
1.OE+OON

10. CP--TF--CU#U# Same analyst conducts sampling at tanks 48 & 49 1 lN 2.00E-OIN 4.OOE-10
2.OE-OIN

a.

.
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Cutsets for I:\CAFTA\CUT\SMELT.CSR 11/09/94 10:28 AM (CONT.) ,

.

.

Set Event Description c - B.E. Calc. Cutset
No. Name Input ResulG Freq,(/yr)

CP-BATCHCCIU# Same personn~ l-conductsampling at SRAT for batch #2 1 lN 2.00E-OIN ,
2.OE-OIN

CP-DWPFICCIU# Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#1 2.OE-OIN -

CP-DWPF2.CCIU# Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00.E-OIN
#2 2.OE-OIN

OPR-TF--LAHU#, Analyst-at tank farm fails to properly analyze sample 1 lN 1.00E-03N
l!OE-03N

OPRSRATILAHU# Analyst at SRAT fails to pr@perly analyzebatch #l’sample 1 lN 1.00E-03N
1.OE-03N

SLRSALT-BLUU# Excess salt build up on melter’top iayer 1 lN 1.00E”+OON
\ l,OE+OON
SLRSALT-PREU+ Excess salt preseritin sludge from tank farm transferred to 4 , 2Y 5.00E~Ol ‘“

DWPF 5.OE-OIY
WTR-MLT-PREU# - Water in tie melter 1 lN 1.00E+OON

l:OEtOON,.

11. AE-SRTC-CCLU# cc: two analyzers-at tank farm fail- false low reading 5 86H 2.15E-05 2.15E-10
5.OE-07H

CP-BATCHCCIU# Same personnel conduct sampling at SRAT for batch #2 1 ~ lN ‘2.00E-O,lN
2.OE-OIN

CP-DWPFICCIU# Same personnel conduct sampling from SRAT to SME for batch 1 “lN 2.00E-OIN /
#1 “’ 2.OE-OIN ~

CP-DWPF2CClU#’ Same personnel conduct sampling from SRAT.to SME for batch 1 lN ‘2.00E-OIN
#2 2.OE-OIN

OPRSRATIACNU# SRAT operator fails to follow procedtire.forbatch #l sample 1 lN 5.00E-03N
“, preparation 5.OE-03N~

SLRSALT-BLUU# Excess salt build up o-nmelter top layer 1 lN 1.00E+OON
1.OE+OON

SLRSALT-PREU+ Excess salt present in sludge.fromtank farm transferred to 4 2Y 5.00E-01
DWPF . . 5.OE-OIY

WTR-MLT-PREU# Water in the mel,ter 1 IN “1.00E+OON
1.OE+OON !

12. AE-SRTC-CCLU# cc: two’analyzers at tank farm fail - false low reading 5 ‘ 86H‘2.15E-05 4.30E-11
5.OE-07H

CP-BATCHCCIU#“ Same personnel cohduct sampling at SRAT for batch #2 .1 lN 2.00E-OIN \
2,0E-OIN -

CP-DWPPICCIU# Same personnel conduct sampling from SRAT to SME for batch 1 lN 2.00E-OIN
#1, 2.OE-OIN

cP-DwPF2cclu# Same personnel conduct sampling &rom SRAT to SME for batch 1 lN 2.00E-OIN
#2 2.OE-OIN

OPRSRATILAHU# Analyst at SRAT fails to properly analyzebatch”#l sa’mple 1 lN 1.00E-03N -
1.OE-03N

SLRSALT-BLUU# Excess salt build up on”rneltertop layer 1 lN 1.00E+OON
1-.OE+OON

SLRSALT-PREU+ Excess salt present in-sludge from tank farm transferred to 4 2Y 5.00E-01 ‘
DWPF 5.OE-OIY

o
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Cutsets for I:\CAFTA\CUT\SNELT.CSR 11/09/94 10:28 AM (CONT.)
.

,

Set -Event Description c B.E. Calc. Cutset
No. Name Input Result. Freq.(/Yr)

WTR-MLT-PREU# Water in the melter 1 lN 1’.00E+OON
1.OE+OON

13. AE-DWPFICCLU# cc: two analyzersin DWPF fail low - batch #1 5 86H 2.15E-05 1.16E-11
. 5.OE-07H

AE-DwPF2ccLu# cc: two analyzersin DWPF fail low - batch #2 ‘ ,5 86H 2.15E-05
.,, 5.OE-07H

CP--TF--CU#U# Same analyst conducts sampling at tanks 48 & 49 ● 1 IN 2.00E-OIN
. 2.OE-OIN

OPR-TF--IRHU# Tank ‘farmanalyst incorrectlyreads data 1 lN 5’.00E-O1N ..
5.OE-OIN

SLRSALT-BLUU# Excess salt build up on melter top layer 1 IN 1.00E+OON
1.OE+OON

SLRSALT-PREU+ ‘ Excess salt present in sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU’1} Water in the melter, 1 lN 1.00E+OON
1.OE+OON. .,,

14. AE-DWPFICCLU# cc: two analyzersin DWPF fail low - batch #1 5 ‘86H 2.15E-05 1.16E-12
, 5.OE-07H

AE-DwPF2ccLul# cc: two analyzersin DWPF fail low - batch #2 5 86H 2.15E-05 ‘
5.OE-07H

CP--TF--CU#U# Same analyst conducts sampling at tanks 48 & 49 1 lN 2.00E-OIN
2.OE-OIN

OPR-TF--ACHU# Tank farm operator fails to follow procedure for sample 1 lN 5.00E-02N
preparation 5.OE-02N

SLRSALT-BLUU# Excess salt build up on melter top layer 1 x lN 1.00E+OON
1.OE+OON

SLRSALT-PREU+ Excess salt present in sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF ., 5.OE-OIY

WTR-MLT-PREU# 1Water in the melter lN 1.00E+OON ‘
1.OE+OON

15. AE-DWPFICCLU# cc: two analyzersin DWPF fail-low - batch #1 5 86H 2.15E-05 2.31E-14
‘ 5.OE-07H

AE-DwPF2ccLu# cc: two analyzersin DWPF fail low - batch #2 5 86H 2.15E-05 “,
,5.OE-07H

CP--TF--CU#U# Same analyst conducts’samplingat tanks 48 & 49 1 lN 2.00E-01N
2.OE-OIN

OPR-TF--LAHU# Analyst,at tank farm fails to properly analyze sample 1 1N 1.00E-03N
. 1.OE-03N

SLRSALT-BLUU# Eycess salt build’upon melter top layer 1 1N 1.00E+OON
.l.OEtOON

SLRSALT-PREU+ Excess salt present in sludge from tank farm transferredto 4 2Y 5.00E-01
DWPF 5.OE-01Y’

WTR-MLT-PREU# Water in the melter 1“ 1N 1.00E+OON
1.OE+OON.

.
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Cutsets for I:\CAFTA\CUT\SMELT.CSR 11/09/94 10:28.AM (CONT:)

Set Event Description
No.

c B.E. Calc. Cut’set
Name ‘ !.

Input Result. Freq.(/yr)

16. AE-DWPFICCLU# cc: two analyzers in DWPF fail low - batch #1 5 86H 2.15E-05 2.48E-15
5.OE-07H

AE-DWPF2CCLUII cc: two anaiyzers’inDWPF fail low -~batch #2 5 86H 2.15E-05 “.
5.OE-07H

AE-SRTC-CCLU# cc-:
,.,

two analyzers at tank farm fail - false low reading 5’ 86H 2’.I5E-O5
‘ 5:OE-07H

SLRSALT-BLUU# Excess,salt build up on melter top layer
.

1 , lN 1.00E+OON

SLRSALT-”PREU+
1.OE+OON

Excess sal’tpresent in sludg~ from tank farm transferred to 4’ 2Y 5.00E-01
DWPF 5.OE-OIY

WTR-MLT-PREU# Water in the.melter 1 lN I.00E+OON
.’ 1,.OE+OON 1

,.
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,, -

Steam explosion in melter Top Event Frequency: 1.79E-05/YR

BasicEventNaqe
SLRSALT-PREW-I
OPRSIL4TlLAEIU#
OPRSRATIACIWW
AE-SRTC-CCLU#
CP-BATCHCCIU#
CP-D~FICCIU#
CP-DWPF2CClU#
cP--TF--cu#u#
OPRSRATICV~#
OPR-TF-LAHU#
OPR-TF-ACHWL
OPRSRATIIRHU#
OPRISRATIRiIU#
OPR-TF--IRHU#
AE-DWPFICCLU#
AE-DWPF2CCLU#

Risk Achievement Worth -
Descrhtion -

ExcesssaltinsludgefiomtankfarmtransferredtoDWPF 2.85E-051H
AnalystatSRAT failstoproperlyanalyzebatch##lsample 1.00E-03
Failto followprocedurebatch#l sampleprep. - 5.00E-03
cc: twoanalyzersat tankfarmfail - fm lowreading 2.15E-05
Samepersonnelconductsamplingat SRATforbatch#2 2.00E-01
Samepersonnelconductsampling:SRATtoSM12batch#1 2.00E-01
Samepersonnelconductsampling:SRATtoSM12batch#2 2.00E-01
Sameanalystconductssamplingat tanks48 &49 2.00E:O1
STEat SRATfailstoverifybatch#1results 3.00E-01
Analystat tankfarmfailstoproperlyanalyzesample 1.00E-03
Tankfarm:failsto followprocedureforsamplepreparation 5.00E-02
SEL4Tengineerincorrectlyreadsdatatim batch#1 5.00E-01
SIWTengineerincorrectlyrecordsdataintoPCCS:batch#1 5.00E-01
TankfarmanaIystincorrectlyreadsdata 5.00E-01
CC: tWOand~rs inDWPF W low - batch #l 2.15E-05 -
CC: two analyzersin DWPF ihil low - batch #2 2.15E-05

AchW
3.50E+04
133E+01
1.33E+01
1.OIE+O1
5.00E+OO.
5.00E+OO
5.00E+OO‘
5.00E+OO
3.16E+00
2.81E+00 ‘
2.72E+00
1.93E+O0 “
1.93E+O0
1.91E+O0
1.03E-I-00 .
1.03E+00

Risk Reduction Worth
Basic Event Name
*SLRSALT-BL~#
*SLRSfiT-p~+l
x~.~T.p~#
CP-DWPFICCIU#
CP-DWPF2CClU#
CP-BATCHCCIU#
cP-TF--cc-u#

~ OPRSRATICVHU#
OPRSRATIIRHU#
OPRISRATIRHU#
OPR-TF--IRHU#
OPR-TF-ACHW
OPRSRATIACNU#
OPRSRATILAHU#

kxxhion I?robll?teq

Excesssaltbuildupon meltertoplayer 1.00E+OO
13kesssalth sludgefromU@farmtransferredtoDWPF 2.85EU5/H‘
Waterin ~e melter 1.00E+OO
Samepersomelconductsampling:SRATtoSME batch#l 2.00E-01
SamepersonnelconductsamplingSRATtoSM12batch#2 2.00E-01
Samepersonnelconductsamplingat S~T forbatch#2 2.00E-01
Sameanalystconductssamplingat tanks48 &49 2.00E-01
STEat SRATfai.lstoverifybatch#l results 3.00E-01
SIUITengineerincorrectlyreadsdatatlombatch#1 5.00E-01
SRATengineerrncorredyrecordsdataintoPCCS:batch#1 5.00E-01
Tankfiu”manalystiIlC4)rr@yreadsdata 5.00E-01
Tankfti operatorfailsto followproceduresampleprep. 5.04)E-02
Failtofollowprocedureforbatch#1 samplepreparation 5.00E-03
Analystat SRATfadstoproperlyanalyzebatch#1 sample 1.00E-03

RedW
0.00E+W
0.00E+OO
0.00E+OO
1.53E+M
153E+06
1.53E+06
5.13E-I-03
1.35E+01
1.35E+01
1.35E+01
1.08E+01
1.1OE+OO
1.07E+O0
1.01E+041

,

* A Reduction Worth of O.OE+OOindicates event appears in every cutset could serve as a
‘single event preventor for.the accident.

Note: Events thatmake less than 1% difference to the importance factor are not included.
.
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Instrument air
..

Loss of Coollng
failure (excl CTV( “ Tower Water (all
or POWN/POWD) oausaa) -

. Irdllatorlenabler

1 TOPINAIRBFLV+ [ I Q-olw-lE-s 1
2.86E.04

System down lime E
26,4 fwura
(ca!culaled)

1 m

-CTW vafdng or CTW primary and
plplng failure (all deep wall pumping -

causas) . IE
.

IE

t Q.CTW.C.IE.S { 1 Q.CTW-A4E-S [
2.03E.04

Par Year

t i

Failure of CTW ‘ , Instrument alr CTW prfmary pumping CTW deep well

vafvlng or plplng failure (excl CTW fallura (excl. POWN)

(excl. INAIFI)

pumpl~ failure . .

or POWNIPOWD) .

From fault tree

(calculated)

Melter Off-gas Explosion 1- l:\CAFTA\TREE\OFFGAS.CAF I 1,1-09-94 I Page 3
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LID HEATER B FAILS

Page 4
1

\ 1

LID HEATER B “ TRANSFORMER FOR LIO FUSE FOR LID HEATER ‘
THERMOCOUPLES

LID HEATER B
. HEATER B FAILS

CC 2 THERMO-
B FAILS

FAILURE

CIRCUIT BREAKER COUPLES IN LID
FAILS - SPURIOUSLY HEATER B FAIL - .

OPENS FALSE HIGH TEMP

I AQ-S-250 ~ I TE-HTRSCCAS+ [

4.52E-06
Per Year

4.30E@3
a: de+ected [n 1 m deleded In 1 z detested In 1 a: detected In 1

cycle .

t’ i

THERMOCOUPLE4 IN THERMOCOUPLE 1 IN
LID HEATER S LIO HEATER B

INDICATES FALSE INOICATES FALSE
HIGH TEMPERATURE HIGH TEMPERATUREb

I TE-l HTRBFHIS+ [

4.30EJJ5
= detwled I 11 w defeated In 1

ayole

1
THERMOCOUPLE3 IN

1,:,

THERMOCOUPLE 2, IN
LID HEATER B LID HEATER B .

INDICATES FALSE INOICATES FALSE
HIGH TEMPERATURE HIGH TEMPERATURE

I TE-3HTRBFHIS+ 1 TE-2HTRSFHIS+

4.30E.05 4.SOE.DE
w dehmled [n 1 w detected’ In 1
aycle aycle

.

.

Melter Off-gas Explosion I l:\CAFTA\TREE\OFFGAS.CAF I 11-09-94 I ~Page 5
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Gate/Event Name “I!a9QZs21M2 Gate/Event Name Eiw2 Zsu2 Gate/Event Name EaQ2 ZQLK’ Gate/Event Name EEKIQZ.QDQ
AE-DWPFOCCLUII 1 OGjS-700 1 TOP-OFFGAS - 1
AG-s-o15~u 1’ OG-S-700 8 TOPCTWCCBFLOk 3
AG-S-0i5-U 2 OG-S-900 . ‘ - 1

,.
TOPCTWP-BFLB+ . 3-

AG-S-030 . , 1 OG-S-900 3 TOPDEEP-BFLA#
.,

3’ .,

AG-S-160 4 OPROSRATIRHUII 2’ TOPINAIRBFLV+
.,

3
AG-s1250 5 OPRSRATOACNUII‘ 2 TOPINAIRBFLV+ 3’
AG-S-340-U 2 ‘“OPRSRATOCVHLM, 2 TRF-HTR-CCAS+ 8
AG-S-.35O 6 OPRSRATOIRHUll 2 TRF-HTRABFLS+ 4
AG-S-450 ‘ ,7 “OPRSRATOLAHU{1 2 TRF-HTRBBFLSi .5
BKR-HTR-CCBS+ 8<’ RY--FD--FTOSII 9 . TRF-HTRCBFL5+ - ,6 . \
BKR-HTRAFOPS+ .4

,,

SG-S-012 9’ TRF-HTRDBFLS+ ,7
BKR-.HTRBFOPS+ ‘5 ,SG-S-1OO ,, 1’, .,’

BKR-HTRCFOPS+ 6, SG-S-1OO 4-..

BKR-HTRDFOPS+ 7 TE--HTR-CCAS+ 8
Cp-DWPFOCCIU# 2 TE--HTRACCAS+ ~ 4 ..
G-CTW-A-IE-S 3, TE--HTRBC~AS+ 5,’,
G-CTW-C-~ETS ‘3 TE--HTRCCCAS+ 6 . .’

G-CTW-IE-S 3’ TE--HTRDCCAS+” 7.,”
-.’ ,.

,-

I&N-MLT-PRES# 1“. TE-lHTRAFHIS+
“4,:.>

JMP-HTR-CCAS+ 8 TE-lHTRBFHIS+ 5
JMP-HTF@BFLS+

.,

4 TE-lHTRCFHIS+ 6, ,
,.

JMP-HTRBBFLS+ 5 ~ TE-lHTRDFHIS+’.‘ 7
JMP-H’TRCBFLS+ 6 TE-lINT-FHIS+ 9
JMP-HTRDBFLS+ ~ 7. TE-2HTRAFHIS; . 4.
OG-S-O1O ; 1’ TE-2HTRBFHI s+ “5
OG-S-O1O-U 1’ TE-2HTRCFHIS+ 6;
OG-S-011 , 1.,’ .TE-2HTRDFHIS+ 7’ . ,.

OG-S-011 9 TE-21NT-FHIS+ 9
.-

OG-S-1OO ‘- -1 ‘ TE-3HTRAFHIS+ “ 4.
OG-S-150 ~ 4 TE-3HTRBFHIS+ 5
OG-S7250 4 -’TE-3HTRCFHIS+’

b
6-

OG-S-250 5 TE-3HTRDFHIS+ 7’
OG-S-31O-U ‘ 2 .-TE-31NT-FHIS+ 9
OG-S-320-U 2

.“
TE-4HTRAFHIS+ ‘4 ,.

OG-S-350 .4 TE-4HTRBFHIS+
..

5
OG-S-350 ‘ - 6. -TE-4HTRCFHIS+ “6

,.,.

OG-S-450 4’ TE-4HTRDFHIS+ 7
OG-S-450 7 TE-INT:-CCAS+ . 9.,

Melter Off-gas Explosion . ~I l:\CAFTA\TREE\OFFGAS.CAF I 11“09-94 I ~Page 10
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Cutsets for I:\CAFTA\CUT\OFFGAS.CSR 11/09/94 10:29AM’(CONT.) “.
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4
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,.

Set .Event Description c B.E. Calc.
No. , Name

Cutset
Input Result Freq.(/yr).!

4. CP-DWPFOCCIUII Same personnel conduct sampiing from’SRAT t’oSME 1 lN 2.00E-OIN 3.39E-12
2.OE-OIN

IGN-MLT-PRESII IGNITION SOURCE IS PRESENT IN MELTER OFF-GAS SYSTEM 1 lN ‘3.00E-02N
3:OE-02N

OPROSRATIRHUII,’ SRAT engineer incorrectlyrecords data into PCCS 1 . IN 5:OOE-OIN
5.OE-OIN

OPRSRATOCVHU# STE at SRAT fa-ilsto verify results 1 lN 3,00E-OIN
“ 3.OE-OIN

OPRSRATOIRHUII SRAT engineer incorrectlyreads resul,ts: . , 1 lN .5:OOE-OIN
,. 5ioE-olN

TE--HTR-CCAS+ cc: TWO’LID HEATER THERMOCOUPLE PAIRS INDICATE FALSE HIGH 4 , 43H 4.30E-06
TEMPERATURE ~ - 1.OE-07H

TE-INT--CCAS+“ cc: TWO”MELTER VAPOR SPACE THERMOCOUPLES INDICATEFALSE , 4’ 43H 4.30E-06,. HIGH TEMP , /.
,, 100E-07H ~

5. CP-DWPFOCCIU# Same personnel conduct sampling,from SRAT to SME 1 lN 2.00E-OIN 2.63E-13
. . ,. 2..OE-O1N

,IGN-MLT-PRES# - IGNITION SOURCE IS PRESENT IN MELTER OFF-GAS SYSTEM 1 lN 3.00E-02N “
,.. 3.OE-02N

“.OPRSRATOACNU# SRAT operator fails to follow procedure for sample 1 lN ,5.00E-03N
preparation 5.OE-03N

RY--FD--FTOS# FEED PUMP RELAY:FAILSTO OPEN ‘(STOPPUMP). . 1 IN 1.00E-05N
1.OE-05N

TE--HTR-CCAS+ cc: TWO LID HEA”TERTHERMOCOUPLE PAIRS INDICATE FALSE HIGH 4 ~ ‘. 43H 4.30E-06
.TEMPERATURE ‘ 1.OE-07H,-

6. CP~DWPFOCCIU# Same perSOnnel conduct sampling.fromSRAT to SME
-,

1 lN 2.00E-OIN 2,63E-13., . :2.OE-OIN
“ IGN-MLT-PRES# IGNITION SOURCE IS PRESENT IN MELTER OFF-GAS SYSTEM 1, ~ ‘ lN 3.00E-02N ,

3.OE-02N -)

OPRSRATOACNUII SR~T operator”fails to follow procedure.for sample i lN 5.00E-03N .
preparation 5.OE-03N

RY--FD--FTOS# FEED PUMP RELAY.’FAILSTO OPEN (STOPPUMP”.) 1 lN 1.00E-05N ‘-
,, 1.OE-05N

“ TRF-HTR-CCAS+ cc: “TWO LID HEATER TRANSFORMERSFAIL ) j 43H 4.30E-06
1.OE-07H ,
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MELTER OFF-GAS EXPLOS1ON Top Eveat-WY:
,+

Basic Event Name
TE-HTR-CCAS+-IC
TRF-HTR-CCAS+-IC
TE-INT-CCAS+--IC
BKR-HTR-CCBS+-IC
JMP-HTR-CCAS+-IC
RY-FD-FTOS#
TOPINAIRBFLV+-IC
TOPCIWCCBFLO+-IC
IGN-MLT-PRES#
TOPCTWP-BFLB+-IC
OPRSRATOACNU#
CP-DWPFOCCIW
oPRsRA’NICVHU#
OPROSRATIRHU#
OPRSRA’IURHW

Risk”AcMevement Worth. .escrlDllQQ

X-ESR-S-00001, REV. O

1.63E-llM? .

EmblEE4E4 M!M
CC: TWOLIDHEATER’ICPMRSFAILHIGH
CC TWOLIDHEATERTRANSFORMERSFAIL ‘
CC TWOMELTEUVAPORSPACEl’t2SFAIL HIGH
CC TWOLIDHEATERCIRCUITBRKRSF~OPEN
CKlTWOFUSESK)RLIDHEA’iERSFM’
FEEDPUMPRELAYFAMTOOPEN(SK)PPUMP)
Insmnent airI%ihue(excl(7ITVm FOWN/iOWD)
Failureof CTWvalviag (@ping (excLlNAIR)
IGNITIONSOURCEIS PRESENTIN MELTEROFF-GAS
crwprimalypum@ng fM1.lre(eXcLPowN)
Fail to followpcedure for SWIT ~le ~ .
SameprsonnelconductsamplinghnSRATtoSME
STEatSRATfailsto vexifyresuUs
SRATengineerincorrectlyrecordsdata into PCCS
SRATengineerincorrectlyreads results

*

1.ooE-07/H
1.00E-07/H
1.ooE-07/H
3.ooE-08/H
1.00E-09/H
1.(K)E-05
1.loE-05/H
1.1OE45EI,
3.00EU2
6ZW-0t7H
5.cKIE-03
2.00E-01
3@E-01
5.00E-Q1
5.00E-01

3.73Et06
3.73E+06
2.18E+06
8.62E+04 ‘
5.99E+04
5.60E+04
2.08E+03
2.08E+03
3.33E+01
123EtOl ~
7.45E+O0
4.70E+O0
3.15E+O0
1.72E+O0
1.72WO0

Modified top eventfrequency= (topeventfrequency)x (riskachievementworth).

~k Reduction wo~ ‘
Basic Event Name Dem-@iorI
*IGN.~T.p~#

~=w’
IGNITIONSOURCEIS PRESENTIN MELTEROFF-GAS 3.00E-02

OPRSRATOCVHU# STE at SWT faik to V* restits ,3.oo&Ol Zti+ol ‘
OPRSRATOIRHtJ# SRATengineerincorrectlyreadsresults 5.(M)E-01 2.22E+01
CP-DWPFOCCIU# Samepersonnelconductsanqiing fiorn SRAT to SME 2.00E-01 222E+01
OPROSRATIRHU# SRATengineerincorrectlyrecordsdata into PCCS 5.00E-01 222E+01
RY-lZD-FTOS# FEEDPUMP RELAYFAILS TO OP~, (S’NIPPUMP) . 1.00E-05 1.91E+O0
TRF-HTR-CCAS+JC CC TWOLID HEATERTRANSFORMERSFAIL 1.00E-07/H 1.91E+O0
TE-INT-CCAS+-IC CC “TWOMELTERVAPORSPACETICS FAIL HIGH “1.00E-07/H“ 1.91E+O0
TE-HTR-CCAS+-IC CC TWOLID HEATERTC PAIRS FAIL HIGH 1.00E-07/H 191E+00

,

* A Reduction Worth of 0.0E4-00 indicates event appears in every cutset could serve as a
single event preventor for tie accident.

( NotEx Events thatmake less than 1% difference to the importance factor are not included.
Modii3ed top event kquency = (top event frequency) 1 (risk reduction worth).

I
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I
Inadequate flow due

to fans or flow

A oontrol valve
failure I
w Per Year

t 1
[ 1

1

Both LPP WH fans Fans commanded off
fail

CC both LPPP VVS
due to PDE fails fans fail

high (wmtrols
speed controller)

) PDE8781-FHIT+ [
8.00E-08

a: responded to
whhhr S heurs

Primary LPP WH fen
fails

.

I f
r LPP WH pkwy fan

I I
LPP WH fart-l

falls wratbn damrrer I1-

Q
Operator

arronaouefy afoem
LPP WH fami

dleoherge danpw

OP WF1 RA +

120E-04
a:rnrreoted
houre

,

In 24

. 5z-
Semrfery LPP WH

fan falle

GSP .48

. 5.59E-02

Q
Operator

erronecuafy obses
LPP VVH farv2

dbdrarge dwrsper

oPRvvF2DRANKa

8.40E4)4
k 152

LPP WH fam2
ewtkrn damper

klla doetxi .

GSPT.49

1.44E04

Page 9

52
LPP WH eaoondary

fwr fal19!0 etwt
or run

QSPT-48

/ 6.SOE-02
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Cu;sets for I:\CAFTA\CUT\SPT.CSR 11/08/94 12:39 AM

Set Event Description c BjE, Calc. Cutset
No. Name ‘ Input Resu1t Freq.(/yr)

TOP-SPT e 3.17E-07
(

1. CC2SPTN2LINJII cc: both SPT’N2 supply lines fail, - 1 ‘ lN 4.1OE-O4N 1.08E-07
4.lE-04N

FCV8150-FOPT+, LOW dilution because process cell flow control valve fails 4 7D 1.68E-04 ‘
open. 1.OE-06H

IGNSPT--PREl# Ignition source present-in SPT vessel
\

1 lN 3.00E-02N
3.OE-02N

2. CC2SP,TN2LINJ+} cc: both SPT N2 supply lines ,fail - 1 lN 4.1OE-O4N 4.llE-08
4.lE-04N

FCV8150-ADJ1+ Flow th~ough FCV 8150 adjusted 4 7D 7.12E-02.. ,. 4,0E+OOY
‘ IGNSPT--PREl# Ignition source present inSPT vessel 1 lN 3.00E-02N

~3.OE-02N
0PR8150~S’RHl#“ M.isadjustment- FCV set low 4- , 1 lN 3,00E-02N

/ 3.OE-02N
0PR8155-MCHl# PWH flow transmitter 8155 miscalibrated, 1 lN 3.00E-02N

3.OE-02N,,

3. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 lN 4,1OE-O4N 1.795-08

FCV8150-ADJ1+
4.lE-04N

Flow through FCV 8150 adjusted ‘ 4 7D 7.12E-02 ‘,”<., 4.OE+OOY
FT-8155-FLOT# LPPP VVS flow transmitter fails low ? 5 lY 1.30E-02

3.OE-06H
IGNSPT--PREl# Ignition gource present’.inSPT vessel 1 lN 3.00E-02N ‘

3.OE-02N
0PR8150-SRHl# Misadjustment’- FCV set low - - 1 IN 3.00E-02N

3.OE-02N

4. cc2sPTN2LINJ# cc: both SP.TN2 supply lines fail 1 ‘ lN 4.10E-04N 1:61E-08’.. . 4.lE-04N
IGNSPTL:PREl# Ignition source present in SPT vessel 1 lN 3.00E-02N ‘

3.OE-02N
0PR8155-MCHl# PWH’fiow transmitter 8155 miscal+brated 1 “ lN 3.00E-02N “

3,0E-02N
OPRCONDVRANK+ . Operator erroneously closes LPP condenser drain valve 4 7D 8.39E-04

5.olZ-06H
. .

5. cc2sPTN2LINJ# cc: both SPT N2 supply.lines fail “ 1 lN 4,1OE-O4N 1.61E-08
4.lE-04N

IGNSPT--PREl# Ignition source present in SPT vessel 1 ‘ lN 3.00E-02N
.. 3.OE-02N

0PR8155-M’CHl# PWH flow transmitter 8155 miscalibrated 1 - lN 3.00E-02N
3.0E~02N

OPRSPTV-RANK+ ( Operator closes SPT exit vent valve (before condenser) 4 7D 8.39E-04
5.OE-06H .

\ \- 1
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Cutsets for I:\CAFTA\CUT\SPT.CSR 11/08/94 12:39 AM (CONT.)

Set Event Description
No.

c
Name

B.E. Calc. Cutset
Input “ Result Freq.(/yr)

6. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 IN .4.iOE-04N 9.70E-09

FIT8150-FHIT+ ‘
4.lE-04N

LPP WH flow transmitter fails high ‘ 4 lH 3.00E-06
3.OE-06H

‘ IGNSPT--PREl# Ignition source present in SPT vessel 1 IN 3.00E-02N
3.OE-02N

0PR8155-MCHl# PVVH flow transmitter 8155 miscalibrated 1 lN 3.00E-02N
,. . 3.OE-02N

7. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 , lN 4.1OE-O4N 9.70E-09
4.lE-04N

FLTHEME-PLGT+ ‘LPP vessel vent system mist eliminatorplugs 4 lH 3.00E-06
3.OE-06H

IGNSPT--PREl# “Ig;i.tionsource present in SPT vessel 1 lN 3.00E-02N ,,
3.OE-02N

0PR8155-MCHl# PVVH flow transmitter8155 miscalibrated 1 lN 3.00E-02N
3.OE-02N

8. CC2L”PPV–FAN1+ CC: both LPPP ‘WS fans fail 4 lH 3.00E-06 9.70E-09
3.OE-06H

cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 ‘ lN 4.1oE-o4N
4.lE-04N

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN 3,00E-02N
3.OE-02N

0PR8155-MCHl# PWH flow transmitter 8155 miscalibrated 1 IN 3.00E-02N
3.OE-02N

9. cc2sPTN2LINJ# ‘cc: both SPT N2 supply lines fail 1 lN 4.1OE-O4N 7,01E-09
4.lE-04N\

FT-815,5-FLOT# LPPP VVS flow transmitter fails low 5 IY 1.30Er02 ‘
3.0)3-06H

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN ,3.00E-02N
3.OE-02N

OPRSPTV-RANK+ Operator closes SPT exit vent valve (before condenser) 4 7D 8.39E-04 ,
5.OE-06H

10. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 lN 4.1OE-O4N 7,01E-09
401E-04N

FT-8155-FLOT# LPPP,VVS flow transmitter fails low 5 lY 1.30E-02
3.OE-06H

IGNSPT--PREl# Ignition source present,in SPT vessel 1 lN 3.00E”-02N,, 3.OE-02N
OPRCONDVRANK+ Operator erroneouslycloses LPP condenser drain valve

.,
4 7D 8.39E-04

5.OE-06H

11. cc2sPTN2LINJ# cc:.both SPT N2 supply lines fail ! 1 lN 4.1OE-O4N 6.85E-09
4.1E:04N

0

,
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Cutsets for I:\CAFTA\CUT\SPT.CSR 11/08/94 12:39 AM (CONT.)

Set Event” Description c B.E. Calc.
No.

Cutset
Name .. Input Result Freq.(/yr)

FcV8150-ADJ1+ Flow through FCV 8150 adjusted 4 . 7D 7.12E-02
4.OE+OOY “’

IGNSPT--PREl# Ign”itionsource present in SPT vessel 1 lN 3.00E-02N
3.OE-02N

0PR8150-SRHlfl Misadjustment- FCV set low 1 lN “3.00E-02N
3.OE-02N

0PR8155-ACN3i Operator’fails”torespond to PVV flow low alarm FAL-8155- l.- lN 5.00E-03N
5.OE-03N

12. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail
~.

~. lN 4:1OE-O4N 4.85E-09
4.lE-04N

FANLPPVIBFLT+ LPP WH primary ‘fanfails to run 4 - 8H 2\.40E-04
300E-05H

. .

IGNSPT--PREl# “ Ignition source’presentin SPT vessel - 1 lN 3eOOE-02N
3.OE-02N

oPRa155-McHl# PWH flow transmitter 8155 miscalibrated 1 lN 3.00E-02N ‘.
3.OE-02N ‘

POPLPPV-OFFT# , Process opprating procedure for LPPP WH fans not.operating 1 lN 5.00E-02N,. 5.OE-02N

13. cc2sPTN2LINJ# cc: both SPT N2 supplylines fail 1 lN 4.1OE-O4N 4<21E-09
,’ 4.lE-04N

FLTHEME-PLGT+ .LPPvessel vent system mist eliminator’plugs 4 lH 3.00E-06
,. 3.OE-06H

FT-8155-FLOT# - LPPP WS flow transmitter fails low 5 lY 1.3”OE-02“-
3.OE-06H

IGNSPT--PREl# Ignition source present in SPT vessel .1 lN~ 3.00E-02N,’ 3.OE-02N

14. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 ‘. lN 4.1OE-O4N 4.21E-09
4.lE-04N

FIT8150-FHIT+ LPP WH flow transmitter faiis high 4 lH 3.00E-06
3.OE-06H

FT-8155-FLOT# LPPP WS flow transmitter fails low 5 lY 1.30E-02
3.OE-06H

IGNSPT—PREl# Ignition source present in SPT vessel 1 IN 3.00E-02N‘
3.OE-02N “

15. cc2LPPv~FANl+ CC: both LPPP WS fans fail 4 lH 3.00E-06 4.21E-09
3,0E-06H

cc2sPTN2LINJ# cc: both SPT N2”SUPP1Y lines fail ‘-
.

1 lN 4.1OE-O4N
4.lE-04N

FT-8155-FLOT# LPPP WS flow transmitter fails low . . 5’ lY 1.30E-02
3:OE-06H

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN 3.00E-02N
3.OE-02N

0
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CutSets for I:\CAFTA\CUT\SPT.CSR 11/08/94 12:39 AM (CONT.)’

Set Event Description
No.

c
Name

B.E. Calc. Cutset
Input Result Freq. (/yr)

16. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 lN 4.1OE-O4N 3.23E-09
4.lE-04N

FCV8150-FCLT+ LPP WH flow’control valve 8150 fails closed 4 lH 1.00E-06
1.OE-06H

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN 3.00E-02N
3.OE-02N

0PR8155-MCHl# PWH flow transmitter 8155 miscalibrated 1 lN 3.00E-02N< 3.OE-02N

17. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 lN 4.1OE-O4N 3.23E-09
4.lE-04N

IGNSPT--PREl# Ignition source present.in SPT vessel 1 lN 3,00E-02N
3.OE-02N

0PR8155-MCHl# PWH flow transmitter’8155 miscalibrated 1 lN 3.00E-02N
3.OE-02N

PDE8761-FHIT+ Fans commanded off due to PDE fails high (controlsspeed 4 8H 8.00E-06
controller) l,OE-6H

18, cc2sPTN2LINJ# cc: both SPT N2 supPly lines fail 1 IN 4.1OE-O4N 2.69E-09
4.lE-04N

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN 3.00E-02N .- .
3.OE-02N

0PIi8155.ACN3# Operator failsto respond to PW flow low alarm FAL-8155 1 lN 5.00E-03N
5.OE-03N

OPRCONDVRANK+ Operator erroneously closes LPP condenser drain valve 4 7D 8.39E-04
5.OE-06H

19, cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 IN 4.1OE-O4N 2.69E-09
4.lE-04N

IGNSPT--PREl# Ignition source present in SPT vessel . 1 lN 3.00E-02N
3.OE-02N

0PR8155-ACN3# Operator fails to respond to PW flow low alarm FAL-13155 1 IN 5.00E-03N
5.OE-03N

OPRSPTV-RANK+” Operator closes SPT exit vent valve (before condenser) 4 7D 8.39E-04
5.OE-06H *

20, FCV8150-FOPT+ Low dilution because process cell flow control valve fails 4 7D 1.68E-04 2.36E-09
open - 1.OE-06H

IGNSPT-:PREl# Ignition source present in ‘SPTvessel - 1 lN 3.00E-02N
3.OE-02N

PCVSPT1-FTOJ# SPT nitrogen supply path 1 PCV fails to open 1 lN 3.00E-03N
. 3.OE-03N

PcvsPT2-FToJ# SPT nitrogen supply path 2 PCV fails to open 1 lN 3.00E-03N
3.OE-03N

21. cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 lN 4.1OE-O4N 2.1OE-O9
4.lE-04N

.



Cutsets for I:\CAFTA\CUT\SPT.CSR 11/08/94 12:39 AM (CONT.)

Set Event Description c B.E. Calc,
No. Name

Cutset
Input Result Freq.(/yr)

FANLPPVIBFLT+ LPP VVH primary fan fails to run 4 8H 2,40E-04 .,
3,0E-05H

FT-8155-FLOT# LPPP VVS”flow transmitter fails low “ 5 lY 1.30E-02
3.OE-06H

IGNSPT--PREl#, Ignition source present in SPT vessel 1 lN 3.00E-02N
3.OE-02N

POPLPPV-OFFT# Process operating procedure for LPPP VW fans not operating 1
.,

lN 5.00E-02N
. . 5.OE-02N

22. FCV8150-FOPT+ Low dilution because process cell flow control valve fails 4 7D .l.68E-04
open.

1.73E-09
1.OE-06H

IGNSPT--PREl# Ignition source present in SPT vessel i lN 3.00E-02N
3.OE-02N

PCVSPT1-T&Ml# SPT nitrogen path 1 out of service for T&M 3 48H .~.19E-03
4.OE-OIY

PcvsPT2~FToJ# SPT nitro’gensupply path 2 PCV fails to open 1 lN 3.00E-03N
. 3.OE-03N

23. cc2sPTN2LINJ# cc:.both SPT N2 supply lines faiI 1 lN 4.1OE-O4N 1.62E-09-.
4.lE-04N

FIT8.150-FHIT+ L’PPWH-flow transmitter fails high- 4 lH 3,00E-06
-, 3:OE-06H

IGNSPT--PREl#. Ignition source present in SPT vessel 1 IN 3.00E-02N
., 3.OE-02N

OPR8155-ACN3# Operator fails.to respond-to PW flow low alarm FAL-8155 1 lN 5.00E-03N
5.OE-03”N

2.4.‘cc2spTN2LINJ# cc:’both SPT N2 supply lines fail 1 ‘ lN 4.1OE-O4N 1.62E-09
4.lE-04N

FLTHEME-PLGTt LPP vessel vent system mist eliminator.plugs 4 lH 3.00E-06
3’.OE-O6H

IGNSPT--PREl# Ignition source present-in”SPT vessel . ‘ 1 lN ‘3.00E-02N
3.OE-b2N

OPR8155-ACN3# Operator fails to respond to PW flow low alarm FAL-8155 . 1 - lN 5.00E-03N -
.. 5.OE-03N ,

25, CC2LPPV-FAN1+ CC: both LPPP WS’fans fail 4 lH 3.00E-06-k 1.62E-09
3“.OE-06H

cc2sPTN2LINJ# cc: both SPT N2 supply lines fail 1 IN 4.1OE-O4N
‘ 4.lE-04N

IGNSPT--PREl# Ignition source present in SPT vessel 1 lN 3.00E-02N
3;OE-02N

0PR8155-ACN3# Operator fails to respond-to PW flow low alarm FAL-8155 1 lN 5.00E-03N
5.0E~03~

.
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X-ESR-S-60001, REV. O

Explosion in LPPP Sludge Pump Tank (SPT) Top Event F~uency: 3.18E-07/YR

MS ic Event Name
FCV8150-FOPT+-I
OPRCONDVRANK+I
OPRSPTV-RANK+-I
PDE8761-FHIT+-I
CC2LPPV-FAN1+-I
FlT8150-FHIT+-I
FLTHEME-PLGT+-I
FCV8150-FCLT+-I
FY-8150-BFLT+-I .
cC2SPTN2LINJ#
FANLPPVIBFLT+-I
OPRWFIDRANK+-I
0PR8155-IL4NW-I
DMP8155-FCLT+-I
SC-8762-FLOT+-I
OPRHEP-VRANK+-I
FLTLPPHIPLGT+-l
HTRLPPVVLKST+I
FCV8150-ADJ1+-I
TOPPOWN-BFLH+-I
IGNSPT-PREl#
0PRHEP2ARANK-I-IC
OPRHEPIBRANK+-IC
OPIUIEPIARANK+-IC
0PRHEP2BRANK+-IC
PCVSP’12-~OJ#
oPRsm-RMHl#
OPR8155-ACMM
F1’-8l55-FLOT#
0PR8155-MCHl#
oPRsm-RANK#
PSVSFI’2-FOP3#
PCVSPT1-FI’OJ#
PCVSPT1-T&.Ml#
OPRSI?T1-RMHM
oPRsml-RANK#
PSVSPT1-FOPM
0PR8150-SRHM -
ToPBLKN2BFLT#
ToPN2TNKBFL3#
FANLPPV2FIXM
0PRVVF2DRANK#
POPLPPV-OITT#
FANLPPv2BEL171
oPR8154-RANK#
TOPPOWD-BFLN#
TOPLPPN2BFL.W
DMP8154-FcLT#
0PR8152-CSNW
PDS8152-Fl’C’lY.—

(’ 0PR8152-MCHl#

Risk Achievement Worth .
Description

Low dilutionbecauseprocess cell FCV fails open
OperatorerroneouslyclosesLPP condenserdmin valv~
Operatorcloses SPT exit vent valve (beforecondenser)
Fans cmrnanded off due to PDE fails high
cc both LPPP Ws tllns fail
LPP VVHflow transmitterfails high
LPP vesselvent systemmist elimimorplugs
LPP VVHflow controlvalve 8150fails closed
LPP VVHflow controlwilvesignalconditionerf%lshigh
cc both SPT N2 sup@y @RS ~
LPPwHprimaryi211 fails torun
Erroneous closureof LPP WH *1 dischargedamper
OperatorerroneouslyclosesLPP WH fan-1 inlet damper
LPP VVHprimaryfhn suctiondamperEdlsclosed
SpeedcontrollerforLPP WH primaryfan fails low
LPP inletHEPA filtervalve erroneouslyclosed
LPP cd inletHEPA plugs
LPP WH steam tube leaks (moisturehigh)
Flow throughFCV 8150 adjusted
LOSS OFNORMALELECTRICPOWERTO DtiF
Ignitionsourcepresentin SPT vessel
OoemtorclosesLPP VVHHEPA-2inlet danmer
@erator erroneouslyclosesLPP VVHHEPA~lexit damper
OperatorclosesLPP WH HEPA-1inlet damper
@erator erroneouslyclosesLPP WH HEPA-2exit damper
SIT nitrogensupplypath 2 PCV fails to open
SPT line2 left out of servicefollowingmaintenance
Operatorfails torespondto PW flow lowalarmFAL-8155
LPPP WS flow tmnsrnitterikils low
PVVH flOW transmitter8155miscalibrated
SPT nitrogensupplypath 2 needle valveclosedemoneously
SPT nitrogenpath 2 PSV fails open
SFT nitrogensupplypath 1 PCV fails to open
SPT nitrogenpath 1 out of servicefor T&M
.SPTline 1 left out of servicefollowingmaintenance ‘.
SPT nitrogensupplypath 1needle valveclosederroneously
SFI’nitrogen path 1PSV tZtilsopen
Misadjuslrnent- FCV set low
Bulk N2 path unavailable ‘ +
Bulk nitrogentank supplyfhilum
LPP VVHsecondaryfan fails to start
OperatorclosesLPP WH fire-2dischargedam@ ‘
POP forLPPP VVHfhusnot operaring
LPP~secondaryfan fails torun
OperatorerroneouslyclosesLPP VVHfan~2inlet danqwr
LOSS OF BACKUPPOWER(DIESELGENERATORS)
LPPP localN2 supply unavailable
LPP VVHsecondaryfimsuction damperfails closed
OperatorfailstorespondtohighixdetHEPAalarm
Inlet HEPAhigh DP switchfails to close
Hid DP switchmiscalibrated

~
1.00E4WH
4.99E-06/H
4.99E-06/H
1.ooE-06/H
3.00E4WH
3.00E-06/H
3.00E4WH
1.00E4WH
1.00E-07/H
4.1OE-O4
3.00E-05/H
5.ooE-06/H
5.00IXWH
3.ooE-06/H
1.00E-06EI
4.99E-06/H
3.00E-06/H
3.ooE-07/H
4.24E-041H
3.5oE-05/H
3.00E-02
4.99E-06/H
4.99E-0611-I
4.99E-06JH
4.99E4WH
3.00E-03
1.00E-03
5.00E-03
1.30E-02
3.00E-02
L20E-04
1.20E-05
3.00E-03
2.19E-03
1.00E-03
L20E-04
L20E-05
3.00E-02
1.1OE-O4
1.31E-04
5.00E-03
8.40E-04
5.ooE-02
2.4oE-04
1.20E-04
LlOE-02
5.3o13-04
2.40E-05
1.00E-02

. 130E-02
3.00E-02

“A!m?iY
3.61E+05 I
1.73E+04
1.73E+M
1.73E+M
1.73E+04
1.73E+04
1.73Et04
1.71Eto4
1.63E+04
2.30E+03
9.72E+02
9.70E+02
9.70E+02
9.61E+02
9.44E+02
9.19E+02
8.641X02
6.52E+02
520E+02
1.91E+02
3.34E+01
2.98E+01
2.98E+01
2.98E+01
2.98E+01
L53E+01 “
1.51E+01.
1.43E+01
1.42Etol
1.40E+01
1.26E+01
L20E+01
1.04E+01
1.03E+01
1.03E+01
8.58E+O0 -
8.16E+O0
8.13E+O0
2ZE+O0
2.22E+00
1.75Etoo
1.73EtO0
1.72E+O0
1.68E+00
1.66E+O0
1.60E+O0
1.55E+Q0
1.41E+00 .
1.13E+O0
1.13E-iOO
L13E+O0

\’ Note Events that make less than 1.%difference to the importance factor are not included.
Modified top event frequency = (top event frequency) x (risk achievement worth).
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“,Explosion in ,LPPP’Sludge Pump Tahk (SPT), Top “EventFquency: 3.18E-07~ }

Basic Event Name
$ffGNs~_pREl#

cc2sPTN2LlNJ#
,, ~OPR8155-MCHl#

FCV8150-FOPT+-I .
‘Fcv8150-ADJli-I
0PR8150-SRHl#
IT-8155-FLOW
OPRSPTV-RANK+-I
‘OPRCONDVRANK+-I
0PR8155-ACBW -
FLTHEME-PLGT+I ‘
FiT8150-FHtT+-I
CC2LPPV-FANli-I

., PCVSI?12-FI’OJ# -
PoPLPPv-om
FANLPPVIBFLT+I
PCVSPT1-FI’OJ#
PCVSPT1-T&Ml# ~
PDE8761-FHIT+-I
FCV8150-FCLT+-I

. oPRsl?I’2-RMHl#

,. .

Risk Reduction”Worth
Description ‘

IgnitionsourcepresentK Sfi vessel ‘
cc bothSFf’N2SUj@y lines fti “
PWH flOW transmitter8155miscalibrated ~~ -
Low dilutionbecauseprwxss .kellFCV fidls open ,
Flow throughFCV 81,50adjusted
Msadjushnent - FCV set low ‘ . ‘
LPPP WS flow trausmitterfails low
@eratorcloses S~ exit vent valve (beforecon&nser)
-r e~on~~ly closesLPP condenserM v~ve
OpemtorW to respond to PW flow low alarmFAL-8155
LPP vesselvent systemmist elimmatmplugs -
LPP VVH flow transmitterl%ilshigh
cc both LPPP Ws fans fail ‘
WI’ nitrogen supplypath 2 PCV f@s to open ~ ‘
POP for LPPP~ faus not opating ,,
LPPwHplimary fhnfailstorun
SPT nitrogensupplypath 1 PCV fails to Open -.
WI’ nitrogenpath 1 out of seivicefor T&M
Fans commandedoff due to PDE fails ~gh
LPP WI-I flow controlvalve 8150thils clos&l
WI’ line 2 left out of serviw followingmaintenance

pE&J
4:1OE-O4
3.00E-02
1.ooE-06/H
4.XE-04/H
3,00)3-02
1.30E-02
4.99E-06/H’
4.99E-06/H
5.00E-03
3.ooE06/H
3.ooE#/H
3.ooE-06/H
3.00B03
5.00E-02
3.ooE-05/H,
3.00E-03
2.19E-03
1.ooE-06/H
1.ooE-06/H
1.00E-03

Bd!M!
0.00E+OO
1.77E+01 ‘
1.67E+O0
1.56E+00
12N3+00
1.28E+O0
1.21Etoo
1.09E+00
1.09E+00
1.07E+O0
1.05E+O0
1.05E+00
1.05E+00
l.omfoo
1.04E+O0
1.03E+O0
1.03E+O0
1.02E+O0 .
1.02E+O0
1.02E+00.
1.OIE+OO

* A Reduction Worth of O.OE+OOindicates event appears in every cutset could serve as a
single event preventor for the accident.

-.
,1

NotEx Everits that make less than 1% ~erence to the importance factor are not included.
MoMled top event frequency= (top event frequency)/ (risk reduction worth).
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CutSets for I:\CAFTA\CUT\PPT:CSR 11/08/94 12:41 AM

Set Event Description c
No. Name

.. B.E: Calc. Cutset
Input Result Freq.(/yr)

TOP-PPT 1.84E-06

1. EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT ‘“ 1 IN 1.00E+OON 1.07E-06
1.ON

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N

ToPLPPN2BFLJ# LPPP local N2 supply unavailable 1 IN 5.30E-04N
5.3E-04N

TOPN2TNKBFL3+ Nitrogen tank supply failure 4 17H 1.31E-04
7.7E-06H

2. EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT 1 IN 1.00E+OON 7.66E-Q7
1.ON

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN’LPPP PRECIPITATETANK 1 lN 3.00E-02N

TOPBLKN2BFLT+
3.OE-02N

Failure of the bulk N2 path (exceptN2 tank supply failure) 4 20H 1.1OE-O4 .
5.5E-06H

ToPLPPN2BFLJ# LPPP local N2 supply unavailable 1 , lN 5.30E-04N
5.3E-04N

3. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 lN 1.00E+OON 1.89E-11
1.ON

FLT-062-PLGQ+ FILTER 062 PLUGS 4 4H 1.20E-05
3.OE-06H

HCV8772-FTCQ# VALVE 8772 FAILSTO CLOSE ,.1 lN 1.00E-03N ‘
1’,OE-03N

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N ‘

PCV-BP--FCLQ+ PRESSURE CONTROLVALVE IN BYPASS LINE FAILS CLOSED 4 4H 1.20E-05
3.OE-06H

4. EXP-GAS-PREQ# E~PLOSIVEGAS PRESENT 1 “ lN 1.00E+OON 1,89E-11
1.ON

FLT-062~PLGQ+ FILTER 062 PLUGS 4 4H 1.20E-05 ~~
, 3.OE-06H

FLT-BP--PLGQ+ FILTER IN BYPASSLINE FAILS PLUGGED 4 4H 1.20E.-O5b
3.OE-06H

HCV8772-FTCQi VALVE 8772 FAILSTO CLOSE 1 lN 1.00E-03N
l,OE-03N

IGN-PPT-PREQ# TGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 lN 3.00E-02N
3,0E-02N

5. EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT 1 lN ,1.00E+OON 1.89E-11
1.ON

FLT-BP--PLGQ+ FILTER IN BYPASSLINE FAILS PLUGGED 4 4H 1.20E-05 ‘
3.OE-06H

HCV8772-FTCQ# VALVE 8772 FAILSTO CLOSE , 1 lN 1.00E-03N
,. . 1.OE-03N

0



Cutsets for I:\CAFTA\CUT\PPT.CSR 11/08/94 12:41 AM (CONT.) ~ ,.
I

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

IGN-PPT-PREQ# IGNIT~ON SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N

PCV-7172FCLQ+ PRESSURE CONTROL VALVE 7172 FAILS CLOSED 4 4H 1.20E-05
3.OE-06H

6. EXP-GAS-PREQ# “ EXPLOSIVE GAS PRESENT 1 lN 1.O,OE+OON1.89E-11
1.ON

HCV8772-FTCQII VALVE 8772 FAILS TO CLOSE 1 lN 1000E-03N
. 1.OE-03N

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 lN :3.00E-02N ““
3.OE-02N

.RCV-7172FCLQ+ PRESSURE CONTROL VALVE 7172 FAILS CLOSED 4 4H 1.20E-05 .
, 3,0E-06H

PCV-BP--FCLQ+ PRESSURE’CONTROLVALVE IN BYPASS LINE’FAILS CLOSED 4 4H 1.20E-05 \,.
:.OE-06H

7. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT
,,

1 lN 1.00E+OON 1.1OE-1,1,, 1.ON
HCV8772-FTCQ# VALVE 8772 FAILS TO CLOSE 1 lN -1,00E-03N

1.OE-03N
“ IGN-PPT-PREQ# IGNITION SOURCE’PRESENTIN LPPP PRECIPITATETANK ‘, $ ““ 1 lN ‘3,00E-02N.. 3.OE-.O2N

PcV-7172FCLQ+ PRESSURE CONTROL VALVE.7172 FAILS CLOSED 4 4H 1.20E-05
3,0E-06H

PSV-BP--RPTQ+ PRESSURE SAFETY VALVE IN BYPASS LINE RUPTURES 4 24H 1.20E-05 .,
5.OE-07H -

8..EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 lN 1.00E+OON 1.1OE-11
1.ON

FLT-BP--PLGQ+ FILTER IN BYPASS LINE FAILS PLUGGED 4 4H 1.20E-05
. 3.OE-06H

HCV8772-FTCQ# VALVE 8772 FAILS.TO CLOSE 1 lN 1.00E-03N
1.OE-03N

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 “’ lN 3,00E-02N “
3.OE-02N

PsV-2’92-RPTQ+ PRESSURE SAFETY VALVE 292 RUPTURES 4 24H 1.20E-05 ‘
5.OE-07H
.

9: EXP-GAS~PREQ# EXPLOSIVE GAS PRESENT 1 IN 1.00E+OON ‘1.1OE-11
1.ON ~

FLT-062-PLGQ+- FILTER 062 PLUGS 4 41-I1.20E-05 .-
3.OE-06H ~

HCV87-72-FTCQ# VALVE 8772 FAILS TO CLOSE 1 lN 1.00E-03N
1.0E:03N

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 lN ‘3.00E-02N
3.OE-02N

PSV-BP--RPTQ+” PRESSURE SAFETY”VALVEIN BYPASS LINE RUPTURES
..

4 24H 1.20E-05
5.OE-07H)

.
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Cutsets for I:\CAFTA\CUT\PPT.CSR 11/08/94 12:41 AM (CONT.)

,

set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

10. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 lN 1.00E+OON 1.1OE-11
1.ON

HCV8772-FTCQ# VALVE 8772 FAILS TO CLOSE 1 lN 1.00E-03N
1.OE-03N

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP -PRECIPITATETANK 1 lN 3.00E-02N

PCV-BP--FCLQ+
3.OE-02N

PRESSURE CONTROLVALVE IN BYPASS LINE FAILS CLOSED 4 4H 1.20E-05
3.OE-06H

PSV-292-RPTQ+“ PRESSURE SAFETYVALVE 292 RUPTURES 4 24H 1.20E-05
5.OE-07H

11. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 lN 1.00E+OON 5,44E-12
1.ON

FLT-062-PLGQ+ FILTER 062 PLUGS 4 4H 1.20E-05
.,3.OE-06H

FLT-BP--PLGQ+ FILTER IN BYPASSLINE FAILS PLUGGED 4 4H 1.20E-05
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK . 1 lN 3.00E-02N
3.OE-02N

OPR-,AE--MCHQ# OPERATOR MISCALIBRATES02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04
1,5E-02Y

12, EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 “lN 1.00E+OON 5,44E-12
. 1.ON

FLT-062-PLGQ+ FILTER 062 PLUGS 4 4H 1.20E-05
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 lN 3,00E-02N
3.OE-02N

OPR-AE--MCHQ# OpERATOR MIscALIBRATEs02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04
1,5E-02Y

PCV-BP--FCLQ+ PRESSURE CONTROL.VALVEIN BYPASS LINE FAILS CLOSED 4 4H 1.20E-05 ‘
, 3.OE-06H

13, EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 lN 1.00E+OON,5.44E-12
1.ON

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 lN 3.00E-02N
3,0E-02N

OPR-AE-LMCHQ# OPERATOR MISCALIBRATES02 ANALYZERS (OUT OF ’kNGE) ‘5 14D 2.88E-04
1.5E-02Y

PCV-7172FCLQ+“ PRESSURE CONTROLVALVE 7172 FAILS CLOSED 4 4H 1.20E-05
3.OE-06H

PCV-BP--FCLQ+ PRESSURE CONTROLVALVE IN BYPASS LINE FAILS CLOSED , 4 4H 1.20E-05
3.OE-06H

14. EXP-GAS-PREQ# EXPLOSIVE GAS PF)ESENT 1 lN 1.00E+OON 5.44E-12
1.ON



Cutsets for I:\CAFTA\CUT\PPT.CSR 11/08/94 12:41 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yx)

FLT-BP--PLGQ+ FLLTER IN,BYPASS LINE FAILS PLUGGED c 4 “4H 1.,20E-05.
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 “ lN 3.00E-02N
3.OE-02N

OPR-’AE--MCHQ# OPERATOR MISCALIBRATES 02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04
1.5E-02*

PCV-7172FCLQ+ PRESSURE CONTROL VALVE 7172 FAILS CLOSED. 4 4H 1.20E-05
3.OE-06H

15. EXP-GAS-PREQ# EXPLOSIVE GAS PRES.ENT 1 lN 1.00E+.OON3.17,E-12, - 1.ON
IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N

3.OE-02N
OPR-AE--MCHQ#- OPERATOR MISCALIBRATES 02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04 “

1.5E-02Y
PCV-7172FCLQ+ PRESSURE-CONTROLVALVE 7172 FAILS CLOSED ‘ , 4 4H 1.20E-05

3.OE-06H
PSV-BP--RPTQi PRESSURE’SAFETY VALVE IN BYPASS LINE RUPTURES 4 24H 1.20E-05

--- , 5.OE-07H
. ,-

16. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT .. 1 . lN 1.00E+OON 3.17E-12
. 1.ON

FLTL062-PLGQ+ FILTER 062 PLUGS 4 4H 1.20E-05 -
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATE TANK 1 IN 3.00E-02N
3.OE-02N ‘

OPR-AE--MCHQ# OPERATOR MISCALIBRATES 02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04“’
1.5E-Q2Y

PSV-BP~-RPTQ+ , PRESSURE SAFETY VALVE IN BYPASS LINE RUPTURES 4 24H 1.20E-05’
5.OE-07H -’

17. EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT 1 lN 1,00E+OON 3.17E-12
1.ON

IGN-PPT-PREQ# IGNITION SOURCE PRESENT,IN LPPP PRECIPITATE TANK. 1 “ lN 3.ObE-02N
3.OE-02N

OPR-AE--MCHQ# OPERATOR MISCALIBRATES 02 ANALYZERS (OUT OF RANGE) 5 14D 2.88E-04 ‘
1.5E-02Y ‘

PCV-BP--FCLQ+ PRESSURE CONTROL VALVE IN BYPASS LINE FAILS CLOSED 4 4H 1.20E-05
3.OE-06H

PSV-292-RPTQ+
,,

PRESSURE‘SAFETYVALVE 292 RUPTURES 4 24H 1.20E-05
5.OE-07H

18. EXP;GAS-PREQ# EXPLOSIVE GAS PRESENT 1 “lN ,1.00E+OON 3.17E-12
1.ON -.

FLT-BP--PLGQ+ FILTER IN BYPASS LINE-FAILS PLUGGED . . 4 4H .1.20E~05
. ‘ 3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATE TANK 1 “ lN 3.00E-02N
. 3.OE-02N “.

I
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CUtSetS”fOr I:\CAFTA\CUT\PPT’.CSR 11/08/94 12:41 AM. (CONT.) .,

Set Event Description c B.E. Calc.
No. Name

Cutset
Input Result Freq.(/yr)

OPR-AE--MCHQ# OPERATOR MISCALIBRATES 02 ANALYZERS (OUTOF RANGE) 5 14D 2.88E-04
1.5E-02Y

PSV~292-RPTQ+ PRESSURE SAFETY VALVE 292 JVJPTURES 4 24H 1.20E-05
5.OE-07H

19. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT . 1 lN 1.00E+OON 3.15E-12
1.ON

HCV8772-FTCQ# VALVE 8772 FAILS TO CLOSE ‘ 1 ~ lN 1.00E-03N
1.OE-03N

IGN-PP,T-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N

PSV~292:RPTQ+ PRESSURE SAFETY VALVE 292 RUPTURES 4 24H 1.20E-05
5.OE-07H

PSV-BP--RPTQ+ PRESSURE SAFETY VALVE IN BYPASS LINE RUPTURES 4 24H 1.20E-05 ,
,. 5!OE-07H

20. EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 IN 1.00E+OON 9.07E-13
l.oil ,

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N

‘ OPR-AE--MCHQ# OPERATOR MISCALIBRATES 02 ANALYZERS (OUTOF RANGE)’ 5 14D 2.88E-04,
1.5E-02Y

PSV-292-RPTQ+ PRESSURE SAFETY VALVE 292 RUPTURES’ 4 24H 1.20E-05’
5.OE-07H

PSV-BP--RPTQ+ PRESSURE SAFETY VALVE IN BYPASS LINE RUPTURES 4 24H 1.20E-05
5.OE-07H

21. AE-68523CCAQ# COMMON CAUSE FAILURE OF OXYGEN ANALYZING ELEMENTS 6852 AND 5 8H 4.00E-06’ 7.57E-14
6853 1.OE-06H

EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT
.

1 lN 1.00E+OON
1.ON

IGN-PPT-PREQ#‘ IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 ‘lN 3.00E-02N \
3.OE-02N

PCV-7172FCLQ+ PRESSURE CONTROL VALVE 7172 FAILS,CLOSED 4 4H 1.20E-05
3,0E-06H

PCV-BP--FCLQ+~ PRESSURE CONTROL VALVE IN BYPASS LINE FAILS CLOSED ‘ 4 4H 1.20E-05 ‘
3.’OE-O6H

22. AE-68523CCAQ# COMMON CAUSE FAILURE OF OXYGEN ANALYZING ELEMENTS 6852 AND 5 8H 4.00E-06 7.57E-14
6853 1.OE-06H

EXP-GAS-PREQ# EXPLOSIVE GAS PRESENT 1 ,, Iv l<OOE+OON
I.ON

‘FLT-BP--PLGQt FILTER,lN BYPASS LINE FAILS pLuGGED - “ 4 4H 1.20E-05
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATETANK 1 IN 3.00E-02N
3.OE-02N

PCV-7172FCLQ+ PRESSURE CONTROL VALVE 7172 FAILS CLOSED 4 ‘ 4H 1.20E-05
3.OE-06H

. .
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Cutlets ’for I:\CAFTA\CUT\PPT.CSR 11/08/94 12:41 AM (CONT.).
,.

Set Event Description . c B.E. Calc. Cutiset
No. Name .,’

\ Input Result Freq.(/yr)
. .

23. AE-68523CCAQ# . COMMON CAUSE FAILURE OF OXYGEN ANALYZING ELEMENTS 6852 AND 5 8H 4.00E-06 7.57E-14
6853 +.OE-06H

EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT ‘ 1 lN 1’.00E+OON ‘
1.ON

FLT-062-PLGQ+. FILTER 062 PLUGS ‘ . 4 .4H 1.20E-05
3.OE-06H

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATE TANK 1 “ IN 3.00E-02N
‘3.’OE-O2N.

PCV-BP--FCLQ+ PRESSURECONTROL VALVE IN BYPASS LINE FAILS CLOSED 4 4H 1.20E~05
3.OE-06H ,,

24; AE-68i23CCAQ# ‘ COMMON CAUSE FAILURE OF OXYGEN’ANALYZING.EhEMENTS 6852 AND 5
‘

8H 4..00E-O6 7.57E-14
6853 1.OE-06H

E~P-GAS-PREQ# EXPLOSIVE‘GASPRESENT
.,

,’ 1 lN 1.’OOE+OON
1.ON,.

FLT-062-PLGQ+ ,FILT@R062 PLUGS
. “4 4H 1.20E-05 .

<. -3.oE-06H
FLT-BP--PLGQ+ FILTER IN BYPASS LINE FA”ILSPLUG,GED 4 4H 1“.20E-05

,, 3.OE-06H
IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATE TANK 1 IN 3:OOE-02N .,

3.OE-02N ..
.. \.

25. AE-68523CCAQ# COM140~CAUSE FAILURE OF--OXYGEN-ANALYZINGELEMENTS 6852 AND 5 “8H 4.00E-06’ “’4.41E-14
6853 1.OE-06H “

EXP-GAS-PREQ# EXPLOSIVEGAS PRESENT ‘ ~ “, lN .1.00E+OON ‘
,, 1.ON

IGN-PPT-PREQ# IGNITION SOURCE PRESENT IN LPPP PRECIPITATE TANK .. 1 - lN 3.00E-02N
3.OE-02N

PCV-BP--FCLQ+ PRESSURE’cCONTROLVALVE IN BYPASS LINE FAILS CLOSED 4 4H 1.20E-05 “
,. / 3.OE-06H

PSV-292-RPTQ+ pRESSURE SAFETY VALVE 292 RUPTURES 4 24H 1.20E-05 ,’”
5.OE-07H
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, X-ESR-S-00001, REV. O

EXPLOSION IN THE LPPP PRECIPITATETANK
Top Event Frequency: 1.84E-06/YR

I

Risk Achievement Worth
Basic Event Name Description ~~ AchW
TOPBLKN2B13LT+-I Faihne of the bulkN2 p@ 5.50E-WH 7.58E+04
TOPN2TNKBFL3+I Nitrogentank supplyfailure 7.70E-06/H 7.58E+04
ToPLPPN2BELJ# LPPP localN2 Supply unavailable 530E-04 - 1.89E+03
IGN-PPT-PREQ# IGNITIONSOURCEPRESENTINPRECIPITATETANK 3.00E-02 3.33E+01
PSV-292-RPT@IC PRESSURESAFETYVALVE292R~ 5000E-07/H 8.82W-00
PSV-BP~RPTQ+-IC PSVINBYPASSLINERWHJI?ES 5.00E-07/H 8.82E+O0
PCV-7172FCLQ+-IC PRESSURECONTROLVALVE7172FAILSCLOSED 3.00E-061H 8.82E+O0
FLT-BB-PLGQ+-IC FILTERINBYPASSLINEFAILSPLUGGED 3.00E4WH 8.82E+O0
FLT416ZPLGQ+-IC FILTER062PLUGS 3.00E4WH 8.82E+O0
PCV-BP-FCLQ+-IC PCVINBYPASSLINEFAILSCLOSED 3.(ME-06EI 8.82E+O0
OPR-AE--MCHQ# OPEM’1’ORMISCALTBRATES02 ANALYZERS 2.88E-04 1.07E+O0
HCV8772-FI’CQ# VALVE8772FAILSTOCLOSE 1.00E-03 1.07E+O0
Modiiled top event frequency= (top event Iiequency) x (risk achievement worth).

1

Risk Reduction Worth
Basic Event Name Descrir@on

w em*~-GA$P~Q# EXPLOSIVEGASPRESENT
*IGN-PPT-PRE@ IGNITIONSOURCEPRESENTINPRECIPITATETANK 3:OOE-02~ O:OOEiOO‘
TOPLPPN2BFLW LPPPlocalN2supplyunavailable 5.30E-M 1.13E+04
TOPN2TNKBFL3+-I NitrogentanksupplyMum 7.701MWH 2.40E+O0

‘“ TOPBLKN2BFLT+-I Fsilureof thebulkN2path 5.50E-WH 1.71E+O0

* A Reduction Wortli of O.OE+OOindicates event appears in every cutset could serve as a
single event preventor for the accident. “

Note Events thatma@ less than 1% difference to the importance factor are not included.
MoMled top event frequency= (top event frequency)/ (risk reduction worth). - .

1.
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Explosion In
Organk Waale

storage Tank (OWST)

Per Year 11107194
TRUNC = 8.8E-12 ,

1
Exploslon In Expbslon occurs .ln ~
primary tank ouler tank

(sacondary
contalnmant)

.,

Page O

I

Failure of OWST Fall to detect or Ignltlon source
nilrogan Inertlng correct 10ss of present In O~ST

aystam OWST N2 blanket Inner tank
\

I 1

OWST N2 tOSS due tO Primary and Fall to da!aof Ioae
large, undetected

Operators fall to
ailerneta OWST N2 of OWST N2 -blanket restore nttrogan

vapor leek palha fall blanket before 02
reachaa MOO

a: >4 hours to MOO

Page 2 Page 6 Page8 .
,,

,.

Lose of OWST N2 ‘
purge supply

)

Page 3

OWST Explosion I l:\CAFTA\TREE\OWSITK. CAF I 11-08-94 I Page 1
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LOSS Of OWST N2
purge supply .

Paga 1 ) G-OWTK-16B I

I

Main N2 supply to OWST. iocal nitrogen OWST local N2 tank
OWST (from W gas bottle supply supply unavailable

bldg.) falla , unavailable

Page 4 Pege 6

,,

Bulk N2 supply

.,

Nitrogen PCV 9178 Vehicle crash
system failure (all falls closed damagee main OWST

causee) N2 plplng

PGV9176-FCLP+ 1 1 PIPW2..VCR2+ [
7.20E-05 IA?2E-06 ‘

a: 24 houre to w 46 hours to
detest and repslr detect and repair

Failure of the bulk Nilrogen tank . .
N2 path (except N2 supply failure
tank suppfy failure)

repelr time = 19.6 repair time = 17.3

“.

OWST Explosion “1 l:\CAFTA\TREE\OWSITK. CAF I 11-08-94 I Page 3
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Backup N2 POV 9179 Impropar conneoflon
falla to open at backup purge ,.

., manifold ,.

I PCV9173.FTOPU - ...

3,00E.03
Uae TC valu 3

\ ., ,’

I I

Pressure Safely Sackup OWST N2 _
Valve 1298 falle cyllnders run ouf

‘ open before primary N2 .
reefored

,-
1

. .
. .

.
)

resforatbn time ,+

Pressure confrol ‘
valve 9166x falls

to open !.
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Cutsets for I:\CAFTA\CUT\OwSTTK.CSR 11/08/94 12:42 AM

Set Event Description
No.

c
Name

B.E. Calc. Cutset
Ihput Result Freq.(/yr)

TOP-OWSM’K 1.30E-06

1. IGNOWST-PRE3+ Ignition source present in OWST outer tank - , 4 .lH 2.30E-06 4.86E-07 -

TNKC6H6-LKSP+
2.3E-5H

OWST inner tank leaks benzene into outer tank 4 24H 2.40E-06
1.OE-07H

2. CYLOWST-OUTP# Backup OWST N2 cylinders run out before ~rimary N2 restored 1 ‘ lN 3.60E-OIN 8.22E-08
3.6E-OIN

IGNOWST-PREl# Ignition source present in OWST inner tank 1 lN 3.00E-02N
3.OE-02N

N2-owsT-T&Ml# OWST.local liquid N2 system out of service for T&M 3 14D 3.76E-02 ‘.

oPRowN2-csLP# Operators fail to restore nitrogen b~anket before 02 reaches 1 ;; 3.00E-03N
MOC

TOPN2TNKBFL3+
3.OE-03N

Nitrogen tank supply failure 4 17H 1.31E-04 ‘.
7.7E-06H

.,
3. FLGN2SUPLKSP+ Any of 100 jointslflangesleaks 4 8H 8.00E-06 7.88E-08

1.OE-06H
IGNOWST-PREl# Ignition source present in OWST inner tank 1 - lN 3.00E-02N

3.OE-02N
0PR9236-CSHQ# Operator fails to respond to high backup N2 flow alarm 1 “ lN 1.00E-OIN

1.OE-OIN
oPRowN2-csLP# Operators fail to restofe-nitrogenblanket befor”e02 reaches‘1

,MOC ,
lN 3.00E-03N,. 3.OE-03N

4. IGNOWST-PREl# Ignition source present in OWSTinner tank‘ 1 lN 3.00E-02N 7.88E-08 .
3.OE-02N

OPR9236-CSHQ# Operator fails to respond to high backup N2 flow alarm 1 lN 1.00E-OIN
1.OE-OIN

oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC ‘ 3.oE~03N

PSV1365-FOPP+ Pressure Safety Valve Fails Open 4 8H 8.00E-06
1.OE-06H

5. IGNOWST-PREl# - Ignition source present in OWST inner tank 1 IN 3.00E-02N 7;88E-08
3~OE-02N “

OPR9236~CSHQ# Operator fails to respond to high backup N2 flow alarm 1 IN 1.00E-OIN
l,OE-OIN

oPRowN2-csLP# Operators.fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PSV-707-FOPP+ . PSV 707 fails open 4 .24H 2.40E-05
, 1.OE-06H

6. IGNOWST-PREl# Ignition source present in OWST inner tank 1 IN .3;OOE-02N 7.88E-08
3.OE-02N

,’

0
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Cutse’tsfor I:\CAFTA\CUT\OWSl?l’’K.CSR11/08/94 12:42 AM (CONT.) .

Set .Event Description c B.E.
No. Name

Cal,cs ‘ Cutset
Input, Result Freq.(/yr)

OPR9236-CSHQ\~ Operator fails to respond to high backup N2 flow alarm 1 IN 1.00E-OIN“.’”
1.OE-OIN .,

oPRowN2-csLP# Operators fail to restore nitrogenblaqket before”02 reaches 1 lN 3.00E-03N ,,
MOC” ‘ 3.OE-03N .’

PSV-708-FOPP+ OWST offgas.conservation valve PSV 708-fails open 4 168H 1.68E-04 ‘
1.OE-06H

7. IGNOWST-PRE3+‘ Ignition source present in OWST outer tank- + ._ .lH ,:2.30E-06,, 6.77E-08.- 2..3E-5H -
PR-OWST-HI-P+ OWST pressure rises -’(daily)‘ ‘

,,
4 12H 3.33E-01

I-.OE+OOD -’
PSVOWSTIFTOP# OWST co~servation vent valve fails to open 1 “ XN 1.00E-03N .

1.OE-03N “
PsvowsT2FToP.#“.OWST pressure relief valve faiis to open 1 lN l:OOE-03N ,“

/ .. 1.OE-03N “’

“8.CYLOWST-OUTP# ,BackupOWST N2 ‘cylindersrun out before primary N2 restored’ 1 - lN 3.60E-OIN 5.87ET08
3.6E-OIN .’

IGNOWST-PREl# Ignition source present-in OWST inner tank - 1 lN 3.00E-02N ,
3.OE-02N

-J N2-owsT-T&Ml# OtiSTlocal,,liquidN2 system out of service for T&M 3 14D 3.76E-02
I?l

oPRowN2-csLP# operators fail to restore nitrogenblanket before 02 reaches 1 lN 3.00E-03N
,, MOC 3.OE-03N

TOPBLKN2BFLT+ Failure of the bulk.N2 path lexcept N2 tank supply failure) 4 20H 1.1OE-O.4
5.5E-06H -

9.”IGNOWST-P/REl# Ignition source present in OWST inner tank
“.

1 lN 3.00E-02N 3.94E-08. 3.0E=02N
0PR9236-CSHQ# Operator fa’ilsto respond to high.backup N2 flow aiarm 1 .lN 1.00E-OIN

.. 1.OE-OIN
oPRowN2-csLP# Operators fail to re’storenitrogenblanket before 02 reaches 1 lN 3.00E-03N .’,,.

MOC 3.OE-03N
VB-418--FOPp+ Vacuum breaker 418 fails open 4 - 24H 1.20E-05 “

5.OE-07H ,

10+ CYLOWST-OUTP#, Backup OWST N2 cyiinders run out before primary N2 restoked ‘1 lN 3.60E-OIN .3.20E-08
3;6E-OIN

IGNOWST’LPREl# ‘.Ignitionsource present in OWST inner tank “’ 1 lN 3.00E-02N ,
3.OE-02N “

N2~owsT-T&Ml#~ OWST local liquid N2 sys~em out of service for T&M “’.. 3 14D 3.?6E-02 .“
lY

oPRowN2-csLP# Operatprs fail to restore nitrogenblanket before 02 reaches 1 lN 3.00E-03N
. MOC . . 3.0E-03N
PCV9178-FCLP+ Nitrogen PCV 9178 fails-closed ~ 4 -24H 7.20E-05

3.OE-06H “

I
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Cutsets for I:\CAFTA\CUT\OWSTTK.CSR 11/08/94 12:42 AM (CONT.)

Set Event Description c B.E.
No. Name ,

Calc. Cutset
Input Result Freq.(/yr)

11. IGNOWST-PREl# Ignition source present in OWST inner tank 1 lN 3.00E-02N 2.87E-08
3.OE-02N

0PR9161-MCH3# Valve HCV-9161 miscalibrated 1 lN 3.00E-02N
3.OE-02N

oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PCV9161-CAL1+ PCV 9161 calibrated 4 7D 1.88E-02
1.OE+OOY

PIC9161-FLOP# Pressure indicatorcontroller PIC-9161 failshigh 5 1(2 1.08E-02
. . 1.OE-05HI

12. IGNOWST-PREl# Ignition,source present in OWST inner tank ‘ ‘ 1 lN 3.00E-02N 2.56E-08
3.OE-02N

cOPROWN2.-CSLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PCV9161CFCLP+ Nitrogen PCV 9161C fails closed 4 8H “2.40E-05,’
3.OE-06H

PIC9161-FLOP# Pressure indicator controller PIC-9161 failshigh 5 lQ 1.08E-02
1.OE-05H

13. IGNOWST-PREl# Ignition source present in OWST inner’tank 1 lN 3.QOE-02N 2.56E-08
3.OE-02N

oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.O,OE-03N
MOC 3.OE-03N

PCV9160-FCLP+ N2 PCV 9160 Fails Closed 4 24H 7.20E-05
3.OE-06H

PIC9161-FLOP# Pressure indicator controller PIC-9161 failshigh 5 . lQ 1.08E-02
1.OE-05H

14. IGNOWST-PREl# Ignition source present in OWST inner tank 1 IN 3.00E-02N 2.56E-08
3,0E-02N

oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC

.,
3.OE-03N

PCV9161AFCLP+ OWST nitrogen supply PCV 9161A fails closed 4 “24H 7.20E-05
3.OE-06H

PIC9161-FLOP# Press~re indicator controller PIC-9161 failshigh 5 lQ 1.08E-02 .‘
1.OE-05H

15. IGNOWST’PRE3+ Ignition source present in OWST outertank 4 .lH 2.30E-06 2.43E-08
.. 2;3E-5H

OFV-018-FOPP+ Overflow ’{innerto outer tank) fails open 4 24H 1.20E-07
5.OE-09H

16. IGNOWST-PREl# Ignition source present in OWST inner tank 1 lN 3.00E-02N 1.14E-08
3.OE-02N

N2-owsT-T&Ml# OWST local liquid N2 system out-of service forT&M 3 14D 3.76E-02
lY

o
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Cutsets for I:.\CAFTA\CUT\OWSTTK.CSR 11/08/94 12:42 AM (CONT.)
., .

“&.
h)
co

,,

Set Event. Description c B,E. Calc.. .Cutset
No. Name Input Result Freq.(/yr)

oPRBKN2-RMHl# Improperconnection at backup purge manifold 1 IN 5.00E-02N
5.OE-02N

oPRowN2-csLPil Operators fail to restore nitrogen blanket before 02 reaches 1 IN 3.00E-03N “
MOC 3.OE-03N

TOPN2TNKBFL3+
*

Nitrogen tank supply failure 4 17H ‘1.31E-04
‘“7:7E-06H

>
17, IGNOWST-PRil# Ignition source present in OWST inner tank . ‘1 lN 3.00E-02N 8.66E-09

,3.OE-02N -
0PR9161-MCH3# Valve’HCV-9161miscalibrated 1 IN 3.00E-02N

3.OE-02N
oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN .3.00E-03N

.- MOC . . 3.OE-03N
PCV9161-CAL1+ ‘ PCV 9161 calibrated 4 7D 1,88E-02

1.OE+OOY ‘“
,PDT9161-BFLP# False high differentialpressure reading ,, 5 IQ 3.26E-03

‘~ 3.OE-06H
,,

18. IGNOWST-PREl# Ignition source present in.OWST innertank 1 ‘: IN 3.00E-02N “8.l6E-09-
‘3.OE-02N

N2-owsT-T&Ml# OWST Local liquid N2 system out of service for T&lj’. 3 ,’ ~y14D 3.76E-02 $

oPRBKN2-RMHld# Improper connection at-backup purge manifold ,, 1 lN 5.00E-02N
5.OE-02N

oPRowN2-csLP# Operators fail to restore nitrogen blanket befor~ 02 reaches 1 lN 3.00E-03N ,“’2
MOC \ ,. 3.OE-03N

TOPBLKN2BFLT+ Failure of the bulk N2 path (exceptN2 tank supply failure) 4 > 213H 1.1OE-O4, ~~
5.5E-06H

19. IGNOWST-PREl# Ignition source present in OWST inner tank “ 1 IN 3.00E-02N 7.73E-09
3.OE-02N

oPRowN2-csLP#‘ Operators fail t.orestore nitrogen blanket before”02 reaches 1 IN 3.00E-03N
MOC 3.OE-03N.’

PCV9161CFCLP+ Nitrogen PCV9161C fails closed 4- 8H 2.40E-05
3;OE-06H

PDT9161-BFLP# False high differentialpressure reading 5 IQ 3.26E-03 “b”’ “’
. . ,, 3;OE-06H

20. IGNOWSTLPREi.# Ignition source present in OWST inner tank 1 iN 3.00E-02N 7.73E-09
3.OE-02N,.

oPRowN2-csLP# .Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N “
MOC 3.OE-03N ,

PCV9161AFCLP+ OWST nitrogen supply L?CV9161A fails closed 4 24H 7.20E-05
3.OE-06H

PDT9161-BFLP# ~False high diffe”rentialpressure reading 5 . IQ 3.26E-03
3.OE-06H.“

I
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Cutsets Eor I:\CAFTA\CUT\OWSTTK.CSR 11/08/94 12:42 AM (CONT.)

Set Event Description c .B.E. Calc. Cutset ~
No. N~me Input Result Freq.(/yr)~

21. IGNOWST-PREl# Ignition source present in OWST inner tank 1 IN 3.00E-02N 7.73E-09
3.OE-02N

oPRowN2-csLP# Operators fail to restorenitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PCV9160-FCLP+ N2 PCV 9160 Fails Closed ‘ 4 24H 7.20E-05
., 3.OE-06H “

PDT9161-BFLP# False high differentialpressure reading 5 lQ 3.26E-03 .
3.OE-06H

22. IGNOWST-PREl# Ignition source present in OWST inner tank 1 ‘ lN 3.00E-02N 4.45E-09
3.OE-02N

N2-owsT-T&Ml# OWST local liquid N2 system oub of service for T&M “ 3 14D 3.76E-02
IY

OPRBKN2-RMH1# Improper-connectionat backup purge manifold 1 lN 5.00,E-02N
5.OE-02N

oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches”1 IN 3,00E-03N
MOC 3.OE-03N

PCV9178-FCLP+ Nitrogen PCV 9178 fails closed 4 24H 7.20E-05
3.OE-06H

23. IGNOWST-PREl# Ignition source present in OWST inner tank “ 1 IN 3..00E-O2N 3.97E-09 ,
3.OE-02N

0PR9161-MCH3# Valve HCV-9161 miscalibrated 1 lN 3.00E-02N
3.OE-02N

oPRowN2-csLP# Operators fail to ;estorenitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PCV9161-CAL1+ . PCV 9161 calibrated . 4 7D 1.88E-02
1.OE+OOY

PCV9161-FTOP# Pressure control valve PCV-9161 fails closed 5 lN ro50E-03N
3,0E-03N.,

24. IGNOWST-l?REl# Ignition source present in OWST inner tank 1 lN 3.00E-02N 3.54E-09
3.OE-02N

,. oPRowN2-csLP# Operators fail to restore nitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PcV9161-FTOP# Pressure control valve PCV-9161 fails closed 5 IN 1.50E-03N ‘., . 3.OE-03N .
PCV9161CFCLP+ Nitrogen PCV 9161C fails closed 4 8H 2.40E-05

3.OE-06H
/

25, IGNOWST-PREl# Ignition source present in OWST inner tank 1 lN 3.00E~02N 3.,54E-09
3.OE-02N

oPRowN2-csLP# Operators fail to restorenitrogen blanket before 02 reaches 1 lN 3.00E-03N
MOC 3.OE-03N

PCV9160-FCLP+ N2 PCV 9160 Fails Closed 4 24H 7.20E-05 .
3.OE-06H

PCV9161-FTOP# Pressure control valve PcV-9161 fails closed ‘ 5 lN -1.50E-03N
3.OE-03N

0
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Explosion In’OrghnicWaste’StorageTank (OWST)
TopEventFrequency:1.30E-06/YR .,’ )—-.

Basic Event Name -
.0FV-018-FOPP+-IC
TNKC6H6-LKSP+-IC
PS”Vy708-FOPP+-I
PIPN2WPLKSP+-I .
VB-418-FOPP+-I
PSV1365-FOPP+-I
PSV-707-FOPP+-I
IZLGN2SUPLKSP+-I
IGNOWST-PRE3+-IC
TOPBLKN2BFLT+I
TOPN2TNKBFL3+I
PCV9178-FCLP+4
PIP-N2-VCRM-I
PCV9160-FCLP+-I
PCV9161AFCLP+-I
PCV9161CPCLP+-I
PCV9161-CAL1+-I

., “, 0PROWN2-CSLP#
PSVOWSTIITOP#
PsvowsmoP#
-IGNOWST-PREl#
PCV9161-171Xl?# .
PD’T9161-Bq
PI@161-FLOP#
CC20WST-I?I’-l#
OPRO~-MCHl#

. CC20WST-PCVN#
PSVBXXX-FOP3#‘
PSVBXXVXFOP3#
PSVBXXU-FOP3#

.TNKowN2-LKS3#
N2-owsT-T&Ml#
FsH9236-FTcP#:
0P~3&CSHQ#
0PR9161-MCHW
Pcv9166xFToP#

‘ Pcv9179-FIOP#
-PSV1298-FOPP#
oPRBm2-RMHl#
CYLOWST-OUII%
0PR9233-MCHl#
A139233-13FLW

. PR-OWST-HI-P+-IC
PcvBAAE-FI’Ql#
PCVBAAO-FIOl#

Risk Achievement Worth
Descmtlm

. .
=& 2=45 ‘

Overflow(innerto outer tank)fails open
OWSTinnertankleaksbenzenerntooutertank - l:ooE-07/H 1:71E+05 “
OWSToffgasconservationvalvePSV708-tidsopen 1.00E4WH 62W+04
N2SupplyLineLeaks 9.00E-O!YH6J20E+04
Vacuumbreakec418failsopen 5.00E-07/H 620E+04~
l%essureStid~ ValveFailsOpen 1.00E-06/H 6.20Et04
PSV707failsopen 1.00E-06/H‘ 6.201M04
~y of 100jorntshlangesleaks ‘ 1.00E-061H 6.20E+04
IgnitionsourcepresentmOW?SToutertank ~ ~ ‘ 2.30E-05/H 2.OIE-I-04
Failureof thebfi N2P* ‘ 5.50E-O@I 9.69E+03
IWrogentanksupplyfailure 7.70E-06/H 9.69E+03
NitrogenPCV9178failsdOSed 3.00E-06EI 9.69E+03 -
Vehiclecmshdamagesmain0WSTN2pi@ng ,‘ 2.55E-08/H 9.67E+03
N2PCV9160FailsClosed 3.ooE-06/H 9.57E+03“ ‘
OWSTnitrogenSu@yPCV9161Afailsckised “ 3.00E4WH 9.57E+03
NitrogenPCV9161Cfailsclosed ~” ‘ ~ 3.ooE-06/H 9.57E+03
PCV9161cd.i.i. 1.12E-04M 2.88E+02 -
Failtorestorenitrogenblrudce$befae 02 rekchesMOC ““3.00E-03 1.84E+02
OWSTconservationventvalvefailstoopen 1.00E-03 5.31E+01
OWSTpressnmreliefvalvefailstoofin 1.00E-03 5.31E+01
‘IgnitionsourcepresentmOWSTinnertank 3.00E-02 1.90E+01
PressurecontrolvalvePCJ(-9161failsclosed .’, 1.50E-03 8.57E+O0
l?alsehighdifferentialpressllrereading 3.Z7E-03 8.56EtO0 “ \
PressqreindicatorCon@ollerPIC-9161failshi~ 1.08E-02 8.50E+O0 J
cc OWSTpressuremonitorsboth failhigh

..,,
4.38E-04 657E=tO0

%ssUre tmnsmittmsll&&llibmted 6.00E-04 6.57B+O0
cc both PCVs on OWSTliquidN2 supplyI%@to open 3.ooE-04 “ 5.14E+O0
PSV bxxx failedopen X203-05 5.llE+OO
PSV bxxv failedopen ‘ 1.20E-05 , 5.llE+OO
PSV bxxu fded open 1201W15 5.llE+OO
OWSTlocal liquidN2 tank Ieal& 1.68E-06 5.02E+O0
OWSTlocal.liquidN2 systemout of krvice for T&M 3.76E-02 4.981M00
Flow switchfails to close 1.09E-03 3.77E+O0
mrf~ tOX%POndto ~gh backupN2 flOW W 1.00E-01 3.49E+O0
ValveHCV-9161miscalibmted. . - , ~.~~ 2.04E+O0
Pressurecontrolvalve 9166xfails to open 1.3813+0Q
BackupN2 PCV9179 Mls to open 3:OOE-03 1.38E+00
PressureSafetyValve 1298fails open 120E-05 1.38E+O0
Improperconnectionat backuppurgemauifold 5.00E-02 1.36E+00
BackupOWSTN2 cylhidersrun outbefom N2 restored 3.60E-01 124E+O0 .
02 analyzermiscalibrated 3.00E-02’ 1.18E+O0
02 SensorFAiIs ., 4.20E-04 1.18E+00
OWSTpure ris& (tiy) 2.78E-02JH 1.12E+O0
OWSTliquidN2 SU@Y WV-2 fails to O@l ‘ 3.00E-03 l.ollXOO
OWSTliquidN2 s~ply PCV-1 fails to 0~ 3.00E-03 1.01)3+00,;

Nom Events thatmake less than 1% difference to theimportance factor are not included.
Modified-top event frequency’= (top event frequency) x (risk achievement worth).

. . ,. ,,
J

.’ ‘)
,

,“
. .
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Explosion In Organic Waste Storage Tank (OWST)
. . Top Event Frequency: 1.30E-06/YR

Basic Event NarnQ
IGNOWST-PREl#
OPROWN2-CSLW
IGNOWST-PRE3i-IC
TNKC6H6-LKSP+-IC
OPR923~HQ#
N2-owsT-T&Ml#
CYLOWST-OUT’W
PIC9161-FLoP#
TOPN2TNKBFL3+-I
FLGN2SUPLKSP+-I
PSV-708-FOPP+-I
PSV-707-FOPP+-I
PSV1365-FOPP+-I
TOPBLKN2BFLT+I
PSVOWSTIFIU%
Psvowsl’2FIOP#
PR-OWST-HI-P+-IC

‘0PR9161-MCHW
PCV9161XAL1+-I
VB+18-FOPP+-I
PCV9178-FCLP+-I
PCV9160-FCLP+I
PCV9161AFCLP+-I
PCV9161CFCLP+-I
PDT9161-BFLW
OFV-018-FOPP+--IC
oPRBKN2-RMHl#
PCV9161-FNW#

Risk k~UCtiOll Worth .
Description

~~tion sourcepresentmOWSTinnertank
Fai3torestorenitrogenblanketbefore02 reachesMm
IgnitionsourcepresentmOWSToutertank
OWSTinnertankleak benzeneintooutertank
Operatorfails torespondtohigh_ N2flowaEum
OWSTlocal liquidN2 systemout of servicefor T&M
BackupOWSTN2 cylindersrun out befme N2 restored
PressureindicatorcontrollerPIC-9161fails high
Nitrogentank supply thilure
hy of 100jointiflanges leaks
OWSToffgasconservationvalvePSV 708-hils open
PSV 707 fails open
PressureSafetyValveFails Open ,
Failureof the bulk N2 pti
OWSTconservationventvalvehils to open
OWSTpressurerelief valvefails to open
OWSTpressure rises (My)
ValveHCV-9161miscalibmted
PCV 9161calii
VacuumIxeaker418 fails open

‘IWrogenPCV 9178fhilsCIOSed
N2PCV 9160Fails Clmed -
OWSTnitmgen SulIplyPCV9161Aikds CkE@
NitrogenPCV 9161Cfails closed
False high differentialpressurereading

, Ovefflow(inner to outer tank)fails opea
Improperconnectionat backuppurgemanifold
PressurecontrolvalvePCV-9161fails closed

h2bLki
3.00E-02-
3.00E-03
2.30E-05/H
1.00E-07/H
1,00E-01
3.76E-02
3.60E-01
1.08E-02
7.70E-06M
1.00E-06JH
1.ooE-06/H
1.00E-06/H
1.(K)E-06EI
5.50E-06EI
1.00E-03
1.00E-03
2.78E-(WH
3.00E-02
1.12E-04JH
5.00E-07/H
3.ooE-06/H
3.00-
3.00E-06/H
3.ooE-06/H
3.27E-03
5.00E-O$VH
5.00E-02
1.50E’.O3

&m!
2.25E+O0
2.22E+O0
1.8oEtoo
1.60E+O0
1.38E+00
1.18E+O0 ,
1.16E+00
1.09E+00
1.08E+00
1.07E+O0
1.07E+O0
1.07E+O0
1.07E+O0
1.06E+O0
1.05E+O0
1.05E+O0
1.05E+00
1.03E+O0
1.03E+O0
1.03E+00
1.03E+00
1.03E+O0
1.03E+00
1.03E+O0
1.03EtO0
1.02Etoo
1.02E+00
l.olE+OO

Note Events that mdce less than 1% difference to the importance factor are not included.
Modified top event frequency = (top event frequency)/ (risk reduction worth).
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LOSS OF NORMAL L02S OF BACKUP
ELECTRIC POWER TO POWER (DIESEL

DWPF GENERATORS)

From fault tree
PO~.CAF

“

.,

.
. . ‘,

SPC Explosion I l:\CAHA\TREE\SPCoCAF I 11-08-94 I . Page”3
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Gate/Event Name h 2iQLM2Gate/Event Name - 2221LQ Gate/Event Name .I@Sl!22@l!2~ e Paae Zone-

CC2PWH-FANI+ 2 SV-C022-FCLQ+ 1.’

FANPW1-BFLD+ 2

/

TOP-SPC

FANPVV2’-BFLDII 2

1
- TOPINAIRBFLVII - 5 .“.

:.,

FANPw2-FTsD# 2 TOPPOWD-BFLNII ~ ;.

FANPw2-T&MDfl 2 TOPPOWN-’BFLH# 5

FE-5860-FLOK+ 1 “ TOPPOWN-BFLH#
.

5

FE-”6041-FLOK+ ‘ 1 TOPPOWN-BFLH+ . 1

G-POWER-IE ‘ 2 TOPPOWN-BFLH+ - ‘3

G-POWER-IE ,3 TOPW-E-BFLR#’ 5

G-POWER-lE . 5
.,

‘TOPW-EIBELS# , 5“ -,

GLPW-12 2 . , TOPWENTBFLQ# 5
),-. . .

G-PW-13 2’_
..

,. .,.

G-PVV-7 1
GLPW-7 2’

,.

G-PW-8

. .
2’

\\

G-SPC-1 1 - “
.-,,

G-SPC-lA
.

1
.“\

. .
G-SPC-lA 5 ,’, : , ,..,

G~SPC-lB 5 .

G-SPC-lC
,

5 .“ ,.

G-SPC-2A ‘ 1
.-

G-SPC-2A

.-

4

G-SPC-2B 4’ ,,

G-SPC-2C “ 1
.,

G-SPC-2D

,-

4
G-SPC-4 1

,,
---

IGNSPC--PREl# ‘1 ~,

JMP-SPC-LKS1+ ‘4
/

,,
LE=5925-FLOG# 4- ,

.. \

MOV1O41-FCLK+ 1 ., ,,

MOV5862-FCLD+ 2“ .,

MoV5864-FTOD# 2

MOV9278-FC.LK+ 1’
.,

0PR5925-MCHl# 4’

oPRPw2–RMHl# 2 .
oPRSUMP-CSHQ# 4’
OPRVESL-OVH1+ 4
SV-C021-FCLQ+ - 1

SPC Explosion ‘ - I k\CAFTAiTREE\SPC.CAF I 1i -08-94 I Page 6
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Cutsets for I:\CAFTA\CUT\SPC.CSR 11/08/94 12:43 AM
.

Set c B.E. Calc. CutsetEvent 8 -Description
No. Name Input Result Freq.(/yr)

TOP-SPC 1.12E-04

1. IGNSPC--PREl# ‘Ignitionsource.present in SPC 1 IN 3.00E-02N 1.OIE-04
3,0E-02N

TOPPOWD-BFLN# LOSS OF BACKUP POWER (DIESEL GENERATORS) 1 lN 1!1OE-O2N
1.lE-02N

TOPPOWN-BFLH+ LOSS*OF NORMAL ELECTRIC POWER TO DWPF 4 ‘ 8.5H 2.97E-04
3.5E-05H

2. IGNSPC--PREl# Ignition sourcepresent in SPC 1 lN 3.00E-02N 1.OIE-05

TOPPOti-BFLH+
3.OE-02N ‘

LOSS OF NORMAL,ELECTRIC POWER TO DWPF 4 - 8.5H 2.’97E-O4 .

TOPW-E-BFLR#
3.5E-05H

Zone 1 ventilationunavailable (IA faiied, power’available) 1 IN 1.1OE-O3N
,.. 1.lE-03N

3. IGNSPC--PREl# Ignition sourcepresent in SPC 1 lN 3.00E-02N 3.03E-07
3.OE-02N

TOPPOWN-BFLH+ LOSS OF NORNAL ELECTRIC POWER TO DWPF ‘ 4 8.5H 2.97E-04
3.5E-05H

‘TOPWENTBFLQ# hone 1 ventilationunavailable (IA, norm power available) 1 IN 3.30E-05N
,. 3.3E-05N

4, IGNSPC--PREl#’, Ignition sourcepresent, in SPC 1 lN 3.00E-02N 4.33E-08
3,0E-02N

OPRSUMP-CSHQ# Fail to pump out sump before SPC flammable 1 IN 1.00E-OIN
1.OE-OIN

OPRVESL-OVH1+ Spill or overflowfrom OE W PR 4 8H 4.00E-04
5,0E-05H

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power’available) 1 lN 3.3”OE-05N
3.3E-05N

5. FE-6041-FLOK+ PWH flow monitor 6041 fails low 4 8H 2.40E-05 2.60E-08’
3.OE-06H .,

IGNSPC--PREl# ‘Ignitionsourcepresent in SPC 1 lN 3.00E-02N
3.OE-02N

.,

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 lN .3.30E-05N
3.3E-05N

6. CC2PWH-FAN1+ cc: both PWH fans fail 4 8H 2.40E-05 ‘2.60E-08
,, 3.OE-06H

IGNSPC--PREl# Ignition sourcepresent in .SPC 1 lN 3.00E-02N
3“.OE-02N

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) - 1 “ lN 3.30E-05V
3.3E-05N

7. FE-5860-FLOK+ PWH flow element5860 fails low 4 8H 2.40E-05 2.60E-08
3.OE-06H .

“

0
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Cutsets for I:\CAFTA\CUT\SPC.CSR . 11/08/94 12:43 AM (CONT.)

Set Event Description c B.E. Calc.
No. Name

Cutset
Input Result Freq. (/yr)

IGNSPC--PREl# Ignition source present,inSPC 1 IN 3.00E-02N
3.OE-02N

TOPWENTBFLQ#- Zone 1 ven~ilation unavailable (1A; norm power available) 1>’ lN 3.30E-05N ““
,., “3.3E:05N

‘8.IGNSPC--PREl# Ignition source present in SPC 1 lN 3.00E-02N,2.60E-08
3.OE-02N

SV-C021-FCLQ+ i SPC C02.purge isola~ion valve 1 fails closed 4 43H 1.29E-04
3.OE-06H

TOPWENTBFLQ# . .Zone.lventilation unavailable41A, norm power available) 1 IN 3.30E-05N
3.3E-05N.-

<
9. IGNSPC--PREl#. Ignition source,presentin SPC 1 lN 3.00E-02N 2.60ET08

3.OE-02N
SV-C022-FCLQ+ - SPC C02 purge isolation valve 2 fails closed 4 43H 1.29E-04

3.OE-06H
TOPWENTBFLQ# Zone 1 ventilation unavailable (IA, norm power available). 1 lN 3.30E-05N

,.1 -— 3.3E-05N

ioo IGNSPC!--PREl# Ignition source present in SPC - 1 IN 3.00E-02N 2.00E-08
3.OE-02N

TOPINAIRBFLV# Inst~ment air failure 3 26H 2.86E-04. ‘---

TOPPOWN-BFLH+“
l’.lE-o5H

LOSS OF NORMAL ELECTRIC POWER TO DWPF “ 4 8.5H 2.97E-04.
‘3.5E-05H

TOPW-EIBFLS# Zone 1 ventilation unavailable (normalpower, IA’avail)’ 1 lN 7;60E-03N
.\ 7.6E-03N

11. IGNSPC--PREl# Zgnition source present in SPC
{

1 ‘t lN 3.00E-02N 1.73E-08
3.OE-02N

JMP-SPC-LKS1+ SPC jumper leak - benzene leaks onto SPC floor 4 43H 8.59E-04
2.OE-05H

OPRSUMPLCSHQ# Fail to pump,out sump before SPC’flammable. . 1 ‘$ lN 1.00E-OIN
1.OE-OIN

TOPWENTBFLQ# - Zone:l ventilation unavailable‘(1A,norm-power available) 1 lN 3.30E-05N. “’.
.- 3.3E-05N

12. IGNSPC--PREl# Ignition’source present ’inSPC 1 lN 3.00E-02N 1.30E-08
3.OE-02N

“ 0PR5925-MCHl# ‘sPC sump level element miscalibrated i lN 3.00E-02N
3.OE-02N

OPRVESL-OVH1+ spill or overflow from OE or PR . . 4 8H 4.00E-04
‘ 5.OE-05H

TOPWENTBFLQ# Zone 1 ventilation”unavailable(IA, norm power available) 1 IN .3:30E-05N
303E-05N

13. IGNSPC--PREl# Ignition source present in SPC 1 . IN 3.00E-02N 5.20E-09
3.OE-02N

u
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Cutsets for I:\CAFTAACUT\SPC.CSR 11/08/94 12:43 AM (CONT.)

Set Event Description c B.E.
No. Name

Calc. Cutset-
Input Result Freq.(/yr)

JMP-SPC-LKS1+ SPC jumper leak - benzene leaks onto SPC floor 4 43H 8.59E-04
2.OE-05H

0PR5925-MCHl# SPC sump level element miscalibrated 1 lN 3.00E-02N
3.OE-02N

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 IN 3.30E-05N
3,3E-05N

14. IGNSPC--PREl# Ignition source present in SPC 1 IN 3.00E-02N 2.60E-09

MOV9278-FCLK+
3.OE-02N

SPC/PWH isolationvalve 9278 fa’ilsclosed 4 8H 2.40E-06’
3,0E-07H

TOPWENTBFLQ# Zone ~ ventilationunavailable (1A, norm power available) 1 lN 3.30E-05N ‘-
., 3.3E-05N
. .

15. IGNSPC--PREl# Ignition source present in SPC .. 1 ‘ lN 3.00E-02N 2.60E-09
3.OE-02N

MOV1O41-FCLK+ SFklPWH isolationvalve 1041 fails closed 4 “ 8H 2.40E-06
3.OE-07H

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 lN 3.30E-05N
\ 3.3E-05N,

16. FANPW1-BFLD+ Primary PWH blower fails 4 24H 7,19E-04 1.30E-09
3.OE-05H

FANPw2-FTsD# Standby PWH blower fails to stark 1 lN 5.00E-03N
5.OE-03N

IGNSPC--PREl# Ignition source present in SPC 1 ,lN 3.00’E-02Ni 3,0E-02N
TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 lN 3.30E-05N

3.3E-05N ‘.

17. FANPW1-BFLD+ Primary PWH blower fails 4 24H 7,19E-04 9.48E-10 .
3.OE-05H

FANPW2-T&MD# PWH standby fan unavailable,due to testing or maintenance 3 8H 3.65E-03 .
4Y

IGNSPC--PREl# Ignition source present in SPC 1 lN 3.00E-02N
. 3.OE-02N

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 lN 3.30E-05N ,’
3,3E-05N/

18. IGNSPC--PREl# Ignition source present in SPC 1 lN 3.00E-02N 9.48E-10
3,0E-02N

LE-5925-FLoG# SPC sump level element fails low 5 IY 2.19E-03
5.OE-07H

OPRVESL-OVH1+ Spill or overflow from OE or PR ‘ 4 8H 4.00E-04
5.OE-05H

TOPWENTBFLQ# Zone 1 ventilationunavailable (IA, norm power available) 1 lN 3.30E-05N
3.3E-05N .

. .-
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Cu.tsetsfor I:\CAFTA\CUT\SPC.CSR 11/08/94 12:43 AM ‘(CONT.)

‘ $.
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Set ‘ Event Description c BoE. Calce Cutset
No, , Name , Input ,Result Freq.(/Yr)

,
19. FANPVV1-BFLD+ Primary PVVH blower fails. - 4 7.8OE-1024H 7.19E-04

3.OE-05H
.IGNSPC--PREl\l. Ignition source present in SPC

. . i lN 3.00E-02N
3.OE-02N

MOV5864-FTOD# PVVH standby fan suction valve fails to-open ‘ 1 “ lN 3.00E-03N
.. 3.OE-03N

TOPWENTBFLQII Zone 1 ventilation unavailable (IA,norm power available) “ 1 lN 3.30E-05N
3.3E-05N

20. IGNSPC-~PkEl# Ignition source present in SPC ~ 1 ‘ lN 3.~OE-02N 4.2OE-10
-3.OE-02N

~ OPRSUMP-CSHQ# Fail to pump ,outsump before SPC fiamm~ble 1 ,lN 1’.00E-O1N
,. 1.OE-OIN

OPRVESL-OVHi+ Spill or overflow from OE or PR “ - 4 “. 8H 4:OOE-04’
500E-05H

Loss of normal”power to DWPI?
-,

TOPPOWN-BFLH# 3 8.5H 2.97E~04
3.5E-05H ‘ . ,

TOPW-E-BFLR# .Zone 1 ventilation unavailable (IA failed,power available) ~ IN ,1.1OE-O3N
.,-. .., l,lE-03N

2’1.FANPW1-BFLD+ PritiaryPVVH blower fails 4 24H 7.19E-04 3.9OE-10
3.OE-05H

IGNSPC-LPREl# Ignition source presqnb in SPC ~~ 1 lN 3.00E-02N
3.OE-02N

0PR-PW2-RMH1# , Fail to restore fan to operable status following maintenance 1 .03N 1.50E-03N
; 5.OE-02N

TOPWENTBFLQ# Zone 1 ventilation unavai~able (1A:norm power available)’ 1 lN 3.30E-05N “
3.3E-05N

22. IGNSPC--PREl# Ignition source present in SPC 1 lN 3.00E-02N 3.79E-10.!’. ,’ “ 3.OE-02N
JMP-SPC-LKS1+ “ SPC jumper’leak - benzene leaks onto SPC floor 4 43H 8,59E-04

2.OE-05H
LE-5925-FLOG# SPC sump.level element fails low 5 lY 2.19E-03 ,

5.OE-07H
TOPWENTBFLQ# Zone 1 ventilation unavailable (IA,norm power available) 1 IN 3.30E-05N

3.3E-05N ..–-, ,,

-23.CC2PWH-FAN1+ cc: both “PWH fans fail 4 8H 2.40E-05 ‘2.52E-10
3.OE-06H

IGNSPC--PREl# Ignition source present in”SPC 1 1N 3.00E-02N
3.OE-02N

TOPPOWN-BFLH#\ Loss of normal power so DWPF ,
,,, 3 8.5H 2.97E-04

3.5E-05H
TOPW-E-BFLR# Zone l’ventilation unavailable (IA failed,power available) 1- 1N 1.1OE-O3N

1.lE-03N

. .
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CutSets for I:\cAFTA\CUT\SPC.CSR 11/08/94 12:43 AM (CONT.)

Set Event Description c B.E.
No.

Calc. Cutset
Name Input Result Freq.(/yr)

24. FE:5860-FLoK+ PWH flow element 5860 fails low 4 8H 2.40E-05 2.52E-10
3.OE-06H

IGNSPC--PREl# Ignition source present in SPC 1 lN 3.00E-02N
3.OE-02N

TOPPOWN-BFLH# Loss of normal power to DWPF 3 8.5H 2.97E-04
3.5E-05H

TOPW-E-BFLR# Zone 1 ventilation unavailable.(IAfailed,power available) 1 IN 1.1OE-O3N
1.lE-03N .,

25. FE-6041-FLOK+ PVVH flow monitor 6041 fails.iow 4 8H 2.40E-05 2,52E-10
3.OE-06H

IGNSPC--PREl# Ignition source present in SPC 1 ‘ lN 3.00E-02N
3.OE-02N

TOPPOWN-BFLH# Loss of normal power to DWPF 3 8.5H 2.97E-04
3.5E-05H

TOPW-E-BFLR# Zone 1 ventilation unavailable (IA failed,power availqble) 1 lN 1.1OE-O3N
1.lE-03N

,
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Benzene explosion in SPC Top Event Frequency l.12E-04~
\

Risk Achievement Worth
Basic Event Name . DHKTIDtion f~
TOPPOWN-BFLH+-IC, LOSS OF NORMALELE&iiIC POWERTO DVr@F 3.5oE-05/H
TOPVVENTBELQ% Zone 1 ventilationunavailable (L% norm power available) 3.30E-05
TOPW-E-BFLR# - Zone 1 ventilationunavakble (M faile4 power available) 1.1OE-O3
TOPPOWD-BFLN# LOSS OF BACKUPPOW (DIESELGENERATORS) 1.1OE-O2
MOV1041-F~+-1 SPC/PVVHisolationvalve 1041t%ilsclosed 3.ooE-07/H
MOV9278-FCLK+-I SPC/PVVHisolationvalve 9278fails closed 3.ooE-07/H
FE-5860-FLOK+-I PVVHflow element5860 fails low ‘ 3.00E-06/H
sv-co21-FcLQt-I SPC C02 purge,jsolationvalve 1 failsclosed” 3.ooE-06/H
SV-C022-FCLQ+-I SPC C02 purge isolation wilve2 fsils closed , ‘3.ooE-06/H
FE-6041-FLOK+I PVVH flowmonitor6041 f%ilslow 3.ooE-061H
CC2PVVH-FAN1+-I cc both”PvvH fans M 3.00E-06/H
IGNSPC--PREl# Ignition”sourcepresent in SI?C 3.00E-02
JMP-Sl?C-LKSl+-I SPCjumper leak-benzene leaks onto SPC floor 2.00E-05/H
OPRVESL-OVH1+-I Spill or overflowtkomOE or PR 5.ooE-05/H
MOV5862-FCLD-I-I PWH primaryfimsuctionvalve’failsclosed ~ ‘

. ItiyPvvH blowtif~
3.ooE-07/H

FANPW1-BFLD+-I 3.00E-051H
TOPINAIRBFLV# Instrumentair failure ~

.
2.86E-04

TOPW-kEWLS# - Zone 1 ventilationunavailable(normalpower, IA avail) 7.60E-03 ‘

Risk Reduction Worth
Basic Event Name Description m
*I@JSpC_pREl# IgnitionsourcepresentinSPC
TOPPOWN-BFLH+-ICLOSSOFNORMALELECTRICPOWERTODWPF 3:50E-05/H
TOPPOWD-BFLN# LOSSOFBACKUPPOWER(DIESELGENERATORS) 1.1OE-O2
TOPW-E-BFLR# Zone1ventilationunavailable(IAfail@ poweravailable) 1.1OE-O3

A!aaY
2.85E+04
1.43EA2
8.32EA1 “
8.23E+01
7.93E+01
7.931Mol
7.93E+ol
7,93E’I-01
7.93EMll
7.93E+01
7.93W01
3.33W01
1.14E+01
1.14E-I-01
2.09E+O0
2.09E+O0
1.62E+O0
1.02E+O0

K!aJY
O.(mtoo ,-
5.1OE+O2 ‘~

i1.05E+01 -“ “
1.1OE+OO”

* A Reduction Worth of O.OE+OOindicates event appearsin every cu~t could serve as a
single event pre~entorfor the accident.

u

, Note: Eventsthat makek%sthan 1%differenceto tie importancefactorare not included.
I
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Steam
Ssw
Psw
CTwcc
DEEP

BlkN2
N2tnk
cPctnk
CPCBP
CPCPP
POWD
POWN
w

W-E

W-EI

“SPCPP
SPCBP
SPCN2
LPPPN2
InAir

,

Attachment 6

Support System Fault Tree Plots and Cut Sets

Processsteamfailure.......................................................................... 446 ‘
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Cooling.tower w,ater(deep well) failure ........................................... 474
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Bulk nitrogenpath failure ................................................................. 487
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CPC backup purge path unavailable ................................................. 499
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Backup power unavailable ................................................................ 508
Normal power failure ........................................................................ 514
VitrMcation building ventilationfailure
(Normal power and instrumentair available) ‘ 524 ....................................
Vitritlcation building ventilation-failure
(Normal power failed, and instrumentair available) ........................ 532
VitrMcation building ventilationfailure
(Normal power and instrumentairfailed) ‘......................................... 538
SPC primarypurge failure ................................................................ 546
SPC backup purge unavailable ......................................................... 554
SPC nitrogen blanketpathunavailable ............................................. 565 ‘
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Instrumentair failure......................................................................... 579
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Process Steam Unavailable
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Cutsets for I:\CAFTA\CUT\STEAM.CSR 11/08/94 11:34 AN

Set “ Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

TOP-STEAM 1.86E+O0

1. STMSITE-BFLG+ Site steam”(to DWPF) steam generator fails 4 ‘ 8H 1.60E-03 1.75E+O0
2.OE-04H

2. LE-2220-CALG+ Steam generator condensate level transmitteris calibrated 4 , lQ 3.34E-01 4.02E-02
2.3E-04H

OPR2220LMCH3# Steam generator condensate level transmittermiscalibrated 1 lN 3.00E-02N
. . .“ 3.OE-02N

3. PCV2221-FCLG+ 260 pound steam supply valve to steam generator fails closed 4 8H 2.40E-05 2.63E-02A
3.OE-06H

4, CC2STEAMPMPG+ CC: both steam condensate pumps fail ‘ 4 8H 2.40E-05 2.63E-02
3.OE-06H

5. PT-2220-FHIG+ Pressure transmitterfor 260# steam supply failshigh 4 8H 8.00E-06 8.76E-03
1.OE-06H

6. CV-MAIN-FCLG+ Check valve on steam condensate supply to generator fails 4 8H 4.00E-06 4.38E-03
closed 5.OE-07H

7. LE-2220-FHIG+ Steam generator condensate level transmitterfails high 4 8H 4.00E-06 4.38E-03
5.OE-07H

8. PMPSTEMIBFLG+ , Primary steam condensatepump fails ‘ 4 8H 2.40E-04 1,32E-03
3.OE-05H

PMPsTEM2FTRG# Seconda~ steam condensatepump fails to run ,5 14D 5.02E-03
3.OE-05H -.

9. PMPSTEMIBFLG+ Primary steam condensatepump fails 4 “ 8H 2.40E-04 ;.88E-04
300E-05H

PMPsTEM2FTsGi} Secondary steam condensatepump fails to start 1 lN 3.00E-03N
3.OE-03N

10, PMPSTEMIBFLG+ Primary steam condensatepump fails 4 8H 2.40E-04 ‘1.26E-04
3.OE-05H

PMPsTEM2T&MI# Secondary steam condensatepump ,outof service” 3 8H 4.80E-04
6.OE-05H

11. TNKSTEAMLKS3+ Steam condensate tank leaks ,. 4 8H 8.00E-08 8.76E-05
1.OE-08H / 7.Z

12. CV-PMP1-FCLG+ Check valve on primary pump fails closed . 4 8H 4.00E-06 2.20E-05
5.OE-07H

PMPsTEM2FTRG# Secondary steam condensatepump fails to run 5 14D 5.02E-03
,, 3.OE-05H



Cutsets for I:\CAFTA\CUT\STEAM.CSR 11/08/94 11:34 AM (CONT.)

Set Event Description c B.E. ‘ Calc. Cutset
Freq.(/Yr”)No. Name Input Result

. ,- >
‘. .,

13. CV-PMP1-FCLG+ Check valve on primary p,umpfails closed ‘.4 8H 4.00E-06 .l.31E-05
“5.OE-07H

Secondarysteam,condensate pump’fails to start

.-

PMPsTEM2FTsG# 1 .lN 3.00E-03N
3.OE-03N . “

140 cv-PMP2-FToG# Check valve on secondafi pump~.failsto open .- 1 lN 5.00E-05N 1.31E-05

PMPST;MIBFLG$
5.OE-05N

Primaiy steam condensate pump fails ‘ ‘ , -
,-

4 8H 2;40E-04
3.OE-05H

-15. CV-PMP1-FCLG+ Check valve on primanf pump fails closed 4 ‘ “ 8H 4.00E-06 2.IOE-06
-. 5.OE-07H

PMPsTEM2T&MI# Secondary steam condensate pump out of service 3 8H 4.80E-04 ‘
.’ “6.OE-05H,.

16. CV-PMP1-FCLG+ Check valve on primati pump fails closed . 4 8H 4.00E-06 2.19E-07
5“.OE-07H

‘ cv-PMP2-FToG# ~ Check valve on secondary pump fails to open 1 lN 5.,00E-05N ,-
—. 5.OE-05N ;.

17. LCV2220AFCLG+ Steam ’generatorcond. level control valve A fails closed - i 8H 4.00E-06 3.50E-08
5.OE,-07H

LCV2220BFCLG+ Steam generatorcond. level control’valve”B fails closed ,,4 -8H 4.00E-06
5.OE-07H

,.
. ..
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SteamFailure(excl.POWN,INAIR) TopEventFrequency:1.86E~/YR

Basic Event NarnQ
CV-MAJN-FCLG+-I
PT-2220-FHIG+-I
TNKSTEAMLKS3+-I
LE-2220-FHIG+-I
CC2ST&WEMPW-I
STMSITE-BFLG+-I
PCV2221-FCLG+-I
LE-2220-CALG+I
CV-PMP1-FCLG+-I“
PMPSTEMIBFLGA
oPR2220LMcH3#
cv-PMP2-FrGG#‘
PMPSTEM2T&MI#
PMPSTEM2mSG# “
PMPSTEM2FIl?G#
LCV2220BFCLG+-IC
LCV2220AFCLG+-IC

Risk Achievement Worth .
Description

Checkvalveonsteamcondensatesnpplyfailsclosed
Pmsuretransmitterfor260#steamsupplyfailshigh . “
Steamcondensatetankleaks
Steamgeneratorcondensateleveltransmitterfailshigh
CC bothsteamcondensatepumpsfail
Sitesteam(toDWPF)steamgeneratorfails
260poundsteam valvetosteamgenemtorfailsclosed
Steamgeneratorcondensateleveltransmitteris calibrated
Checkvalveonprimarypumpfailsclosed
q steamcondensatepumpfails
SteamgeneratorcondensateleveltransmittermiscaWratW
Checkvalveonsecondarypumptlils to open “
Secondarys- condensatepumpoutof service
Secondarysteamcondensateprimpfailsto start
Secondarysteamcondensatepumpf~s torun
Steamgeneratorcond.levelcontrolvalveB failsclo&d
Steam~eneratorcond.levelcontrolvalveA failsclosed

-
5.00E-07/H
1.00E-O#H
1.00E-WH
5.00E-07/H
3.00E-06/H
2.ooE-04/H
3.ooE-06/H
1.53E-04/H
5.ooE-07/H
3.00E-05/H
3.00E-02
5.00E-05
4.80E-04
3.R3E-03
5.02E-03
5.00E-07/H
5.00E-07/H

AfmY
4.71E+03
4.71E+03
4.71E+03
4.71E+03
4.71E+03
4.71E+03
4.71E+03
1.42E+02
4.12E+01
4.12E+01
1.70E+O0
1.14E+00
1.14E+O0
1.14E+00
1.14E+O0
1.02E+O0
L02E+O0

Modilled top event frequenc~= (top event frequency) x (risk achievement worth).

Risk Reduction Worth ‘
Basic Event Name Descri~tion Prob/Freq RedW
STMSITE-BFLG+-I Site steam (to DWPF) steamgeneratorfails 2.00E-WH 1.65E-I-01

f 0PR2220LMCH3# Steamgeneratorcondensatelevel transmittermiscaliited 3.00E-02 1.02E+00
\ LE-2220-CALG+-I Steamgenemtorcondensatelevel transmitteris calibrated L53E4WH 1.02E+00

CC2STEAMPMPG+-I CC both steamcondensatepumps fail 3.ooE-06/H 1.OIW
PCV2221-FCLG+-I 260pound steamvalve to steamgeneratorfaiIsclosed s 3.00E4WH 1.OIE+OO . .

Note: Events thatmake less than 1% difference to the importance factor are not included.
Modified, top event frequency= (top event frequency)/ (risk reduction worth).

.- ..+
/
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Chilled water
supply Inadequate

(excl. CTW, lN#d~
. or POWD)

\

1 Per Year 11/02/94 .
TRUNC . O.OE+OO

Chillers fail ChlNed water Chilled water pump . w befh chillers
supply inadequate falla due to fail

. running with nO flew

CC2CHILLCHL1+ 1
4.00E-05

a: 0.1 “ single
Page 3 “ Page 4 failure rate

Baokup chiller Primary chiller
falle to etart or “ falle

run, or out for T&M,

Page 2

h
.-

!- 1
Primary ohlller OIW Prfmary ohlller

. preesure eontrel supply valvefails
valve falle desed okxed

I )H CV1885.FCLE+

a: 8 hours to repair

t
Primary chiller PT. Primary ohlller -

i895 falls Pxv . faiia
(obees CTW valve)

t PT-1895-FLOE+ 1
&OOE.CiI

a: 8 horn’ to ,epq[r a: 8 Howe to repak

Primaryolrlllar PCV ~
1895 Inadverletily ..

oloeed

a: detaoled and
oo+reotedh 1 tixr

Chilled Water System Failure I l:\CA~A\TREEWSW. CAF I 11-08-94 1, Page 1
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1 Chllbd water pump
falla dua to I

I running with no flow 1“
Page 1

.

Chlllad water Fall to open bypass
bypass valve valve ,,

required to open.
(no ayatem flow)

t FCV1883.ADJE+ [
,

1.09E.02
a: damand Iaafa for “
1 &y

‘ mm
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Chilled Water System Failure I l:\CAFTA\TREEWSW.CAF I 11-08-94 I Page 4“
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Cutsets for I:\CAFTA\CUT\SSW.CSR 11/08/94 11:51 AM

Set Event Description
No.

c
Name

B.E. Calc. Cutset
Input. Result Freq.(/yr)’

TOP-SSW 2.04E-01

1. FCV1893-ADJE+ Chilled water bypass valve required to open (no system flow) ‘4 lD 1.09E-02 5.17E-02
.1.OQ

FE-1893-FHIE# Flow element for chilled water flow fails high 5 lY 1.30E-02
3.OE-06H

2. CC2CHILLCHL1+ cc: both chillers fail
.

4 8H 4.00E-05 4.38E-02
5.oE-06H

3, FE-1893-FLOE+ Chilled-water flow element 1893 fails low (stops Pumps) 4 8H 2.40E-05 2.63E-02
3.OE-06H

4. FSL1893-FCLE+ Chilled water low flow interlock switch inadvertently closes 4 24H 7.20E-05 2.63E-02
\ 3.OE-06H

5. CHLPRIM-BFLE+ Primary chiller fails 4 8H 4.00E-04 2.19E-02
5’.OE-O5H

POPCHILLOFFE# Chiller Process Operating Procedure (DCS)not loaded 1 lN ‘5.00E-02N
5.OE-02N

6. PMPCHILIFTRE+ Primary chiller pump fails to run 4 8H 2.40E-04 1,31E-02
3.OE-05H

PMPcHIL20FFE# Backup chilled water pump not in “auto” mode 1 . lN 5.00E-02N
5.0E-02N

7. FCV1893-ADJE+ Chilled water bypass valve required to open (no system flow) 4 lD 1.09E-02 3.97E-03
1.OQ

FCV1893-FTOE# Flow control valve for chilled water bypass fails to open 1 lN 1.00E-03N
,1.OE-03N

8. FE-1893-FHIE# Flow element for.chilled water flow fails high 5 < lY 1:30E-02 3.42E-03
3.OE-06H

PMPCHILIFTRE+ Primary chiller pump fails to run 4 8H 2.40E-04
3.OE-05H

9. 0PR1895-RANK+ Primary chiller’PkV 1895 inadvertentlyclosed 4 lH 5.00E-06 2,19E-03
5,0E-06H

POPCHILfiOFFE# Chiller Process Operating Procedure (DCS)not loaded 1 lN 5.00E-02N
5.OE-02N

10. CHLBACK-FTSE# Backup chiller fails to start
.

1 lN 5.00E-03N 2,19E-03
5.OE-03N

CHLPRIM-BFLE+ Primary chiller fails 4 8H 4.00E-04
5.OE-05H

11, CHLBACK-T&ME# Backup chiller unavailable due to T&M 3 “ ‘ 8H 3.65E-03 1,60E-03
4,.OE+OOY

.

. .



ct)r.~ers for T:\CAFTA\CUT\SSW.CSR 11/08/94 11:51 AM (CONT.)------- ---- -. ----—--. —-—.-—. .- .-

;et Event Description c B.E. Calc. Cutset
Freq.(/yr)Jo, Name Input Result

CHLPRIM-BFLE+ Prima@ chiller fails 4 8H 4.00E-04
500E-05H.,

12. CHLPRIM-BFLES Primary chiller fails ~ 4 8H 4.00E-04 1.42E-03
5.OE-05H

UA-1882-FTAE# Chiller trouble alarm fails 5 3M 3.23E-03
. 3.OE-06H

L3. Pcvlp95-FcLE+ Primary chiller ‘CTWpressure control valve fails closed 4 8H 2.40E-05 1.31E-03
- 3.OE-06H

POPCHILLOFFE# Chiller process operating procedure (DCS)not loaded
. ~ lN 5.00E-02N

5,0E-02N

14. CHLPRIM-BFLE+ Primary chiller fails 4 8H 4.00E-04 1.31E-03
5.OE-05H

~~PCV1898-FTOE# “Backup chiller CTW pressure cent’rolvalve’fails to open 1 ‘ lN 3.00E-03N “
3.OE-03N

.’ \

15: PMPCHILIFTRE+ Primary chiller pump fails to run 4 8H 2.40E-04 7.88E-04
., .3.OE-’O5H

PMPcHIL2FTsE# Backup chiller pump fails to ,start - 1 lN 3.00E-03N
.’ 3.OE-03N

16. .POPCHILLOFFE# Chiller Process Operating Procedure (DCS)’not loaded - 1 ‘ lN 5.o’oE-02N 4.38E-04
\ 5..OE-O2N

PT-1895-FLOE+ Primary chiller PT-1895 fails low (closesCTW valve] 4 8H 8.00E-06
1.OE-06H .’-

17. CHLPRIM-BFLE+ Primary chiller faiis 4 8H ‘4.00E-04 4i38E-04
5.OE-05H

HCV1897-FTOE# Backup chiller supply valve fails to open 1 1N 1.00E-03N
1.OE-03N

18. HCV1885-FCLE+ Primary chiller supply valve fails closed 4 8H 4.00E~06 2.19i2-04
. 5.OE-07H

POPCHILLOFFE# Chiller Process Operating Procedure (DCS)”not loaded - 1 1N 5.00E-02N>
,. 5.OE-02N1-

i9. CHLBACK~FTSE# Backup chiller f:ailsto start 1 1N 5.00E-03N 2.19E-04
5.OE-03N

0PR1895-RANK+ Prima@ chiller PCV”1895 inadvertentlyclosed 4 1H 5.00E-06
5.OE-06H,-\

20. CHLBACK-FTRE# Backup chiller fails to.run 3 8H .4.00E-04 1.75E-04
5.OE-05H

CHLPRIM-BFLE+ Primary’chiller fails 4 8H 4.00E-,04
5.OE-05H

! ( I
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CutSets for I:\CAFTA\CUT{SSW.CSR 11/08/94 11:51,AM (CONT.)

Set Event Description c B.E. .Calc. Cutset
No. Name Input Result Freq.(/yr)

21. CHLBACK-T&ME# ‘“Backup chiller unavailable due.to T&M “ 3 8H 3.65E-03 1.60E-04
4.OE+OOY

0PR1895-RANK+ Primary chiller PCV 1895 inadvertentlyclosed 4 lH 5.00E-06 ‘
5.OE-06H

22. 0PR1895-RANK+ Primary chiller PCV 1895 inadvertentlyclosed 4 lH 5.00E-06 1.42E-04
5.0E-06H

UA-1882”-FTAE# Chiller trouble alarm fails 5 3M 3.23E-03
3.OE-06H

23. 0PR1895-RANK+ Primary chi’llerPCV 1895 inadvertentlyclosed ~ 4 lH 5.00E-06 1.31E-04
5.OE-06H

PCV1898-FTOE# Backup chiller Cm pressu’recontrol valve fails to open
1 1 IN 3.00E-03N

3.OE-03N

24.’CHLBACK-FTSE# Backup chiller fails to start “ 1 lN ‘5.00E-03N 1.31E-04
5.OE-03N

PCti1895-FCLE+ Primary chiller CTW pressure control valve failsclosed 4 8H 2.40E-05
3.OE-06H

25. CHLPRIM-BFLE+ Primary chiller fail? 4 ~ 8H 4.00E-04 1.25E-04
5.OE-05H

0PR1898-MCH3# Backup chiller PCV 1898 miscalibrated 1 lN 3.00E-02N
3.OE-02N

PCV1898-CALl# Backup chiller PCV 1898 calibrated 5 7D 9.53E-03
1.OE+OOY

.
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Chilled wat& supply inadequate (excl. ‘CTW, INAIR, or POWD) “
Top Event Frequency: 2.04E-01/YI? , .)

Basic Event Name
CC2CHiLLCHL1+-I

. FW893-FLOE+-I
FSL1893-FCLE+4
PMPCIIILIFIREi-I
‘HCV1885-FCLE+-I
fl-1895-FLOEi-I

., .PCV1895-FCLE+-I
0PR1895-IL4NK+-I
CHLPRIM-BFLE+-I
FCV1893-ADIE+-I
E13-1893-=#
FCV1893-WOE#
CHLBACK-FlR13#
HCV1897-FI’OE#
PCV1898-ITOE#( UA-1882-FI’AE#
CHLBACK-T&ME#
CHLBACK-FI’SE#
P@CHILLoFFE#
PMRmLWmW#
0PR1893-MCI13#
PMWHIEXTSE#
PMPCHIL20FFM

~ PCV1898-CALl#.

. , Risk Achievement Worth ~ “
lkxriDtion ~

“G both chillers fail 5mmo6/H
Chilledwater flow element 1894faiMlow(stopspumps) 3.00E-06EI
Chilledwaterlowflowinterlock.switchinadvertentlycloses 3.00E-06LH
-q chillerpump@s”torun 3.ooE-05/H
_ c~er supplyvalvefailsclosed 5.ooE-07/H
_ chillerFI’-1895failslow(closesCTWvalve) 1.00E-06/H
‘q chillerCIWpressurecontrolvalvefailsclosed 3.ooE-06/H
_ ~ier pcv 1895imdve@ndYCIOS~ . ~~=
Primarychtierfails
Chilledwaterbypassvalverequiredto open 433E4WH
Fiowelementforchilledwaterflowfailstigh L30E-02 “
FIowcontxolvalveforchilledwaterbypassfaik to open”~ 1.00E-03
Backupchillerfailstomn 4.00E-04
Backupchillersupplyvalvefailstoopen < ‘. 1.00E-03
BackupchillerCTWpressurecontrolvalvefailstoopen 3.00E-03
Chillertroublealarmfails. 3.23E-03
Backupchillerunavailabledue-toT&M 3.65?3-03 ‘
Backupchillerfailsto stait I 5.00E-03
Chillerprocess@xadng Procedure(DCS)notloaded 5.00E-02
Backupchillerpumpfailstorun 2.40E-04
chillerflowelement1893miscilibrah ~ 3.00E-04
Backupchiier pumpfailsto start : 3.00E-03 ,
BackupchilledWaterpumpnotin “auto”mode ‘ 5.00E-02
BackupchillerPCV1898cdiirated 9.53B03

&mI’ “’
4.29E+04
4.29W
4.29E+04
2.82E+03
2.82E+03 .
2.82E+03
2,82E+03
2.82E+03.
2.82E+03
6.02E+02 ~
2.14E+01
2.04E+01,
3.55E+O0
3.55E+O0
3.54E+O0
3.54E+O0
3.54E+O0
3.54E+O0
3.42E+O0
2.29E+O0 ‘
2.29E+O0
2.28E+O0 _%
2.22E+O0
1.08E+O0 ., )

0PR1898-MCH% Back@ chillerPCV 1898miscaliimkd 3.oolM12 1.02E+O0
Modiiled top eventfrequency = (top event fr~uency) x (risk achievement worth). ,

\ I
Basic Event Name
FCV1893-ADJE+-I .
FE-1893-FHIE#
CC2CHILLCHLltI ‘
CHLPRIM-BFLE+-I
FE-1893-FLOE-I--I
FSL1893-FCLE+-I
PoPcHILLom#
PMPCHIUFIREi-I
PMPcHIL20FFE#‘
FCV1893-~OE#
0PR1895-RANK+-I
CFILBACK-FI’SE#

Risk Reduction Worth- ~ -
DwciiDtion . Prob/Freq

Chiied water bypass valve reqtied to open 4.53E-04/H

Flow elementfor chilkd water flow fails high 1.3olw2
cc bothchdlemfail ~ 5.00E-WH
primarychfler fails 5.ooE-05/H
Chilkd water flow element 1893fails low (stopspumps) 3.00E-06/H
Chilledwater low flow interlockswitch inadvertentlycloses 3.00E-06EI
chi~er Recess OperatingRocedure (DCS)not loaded
_ chillerpump MS to run

5.00E-02
3.00E-05~

Backupchilledwaterpumpnotin “auto”mode 5.00E-02
Flowcontrol valve for chilled water I$pass fails to open 1.00E-03
primary chiller PCV 1895inadvertentlyclosed ~~ 5.00E-06/H
Backup.chillerfails to stzyt 5.00E-03

RedW
1.37E+oo
1.37E+oo
1.2mtoo
1.17E+O0
1.15E+oo
1.15E+O0
l.lm+oo
1.09E+O0
1.07E+O0
1.02E+O0
l.olm-oo
l.om+ocl

Note: Events thatmake less than 1% difference to the irhportancefactor are not included.
Modified top event frequency = (top event frequency)/ (risk reduction worth).
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Process Cooling Water System Unavailable
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PSW pump- dleoharga
,, pressure

transmlller PT-2363 ,,

Paw 2,
Page 2

. . ..

-----
‘PSW@mp dlsoharge PSW pressure

,. -pressure ‘ tranemflter
transmitter falle mlssallbrated ‘

high ,,

I PT-2383-FHIFU I
,, 2.113E-03

a: funsflonally
chaskad every 6

. .

months correoted In 2 weeks
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Cutsets for I:\CAFTA\CUT\PSW.CSR 11/08/94 11:53 AM

Set
No.

1,

2.

3.

‘4.

5.

6.

“7.

8.

9.

10.

11.

Event
Name ,.

TOP-PSW

TE-2346-FLOF#

FCV2369-ADJF#

OPRFLOW-ACHU#

FE-2369-FLOF#

cc2-Psw-PMPG#

FSL2369-FCLF#

TCV2346-FCLF# ‘

FCV2369-ADJF# ‘

FCV2369-FTOF#,

/

PMPCOOLABFLF#

PMPCOOLBFTSF#

HX-PCWl-FOUF#

OPR-PSW-CSNP#

PMPCOOLABFLF# -

POPPSW--OFFF#

PMPCOOLABFLF#

PMPf200LBFTRF#

,.

Description

PSW HX outlet temp”element fails ‘low(closesCTW\valve)

PSW bypass valve required to be open (no process flow)

Operator fails to add PSW loads or shutdown PSW pumps,,
. .“.

PSW flow element’fails low ..
1 ..

cc: bpth PSW pumps fail . “ .’
.

PSW low flow switch fails’closed
#,

.

rcv on c!rw(heat,sink for PSW) fails closed

PSW.bypassvalve required to be open .(noprocess”.flow)

PSW bypass-valvefails to open

PrimaW cooling’water pump fails ,

Secondaryprocess cooling water pump fails to start

.-.
Process cooling water heat exchanger #1 fouled “ ,

!

Operator fails to,respond td PSW low pressure alarm

Primary cooling water pump fails

Process operating procedure (DCS)not loaded forPSW

Primary cooling water pump fails

Secondaryprocess cooling water pump fails to run

,’

?

5

1

1

3

3

3

3

1

1

3

1

3

1

3

1

3

3

)3.E.
Prob

6M
100E-06H

IN
1.OE-03N

lN
~5.OE-02N

8H
3.OE-06H

1
8H

3.OE-06H

4H
‘3.OE-06H

S.OE-Ot;

lN
1.OE-03N

l.OE-O;~

8H
3.OE-05H

3,0E-O;;

3.OE-0::

l.OE-O;~
8H

3.OE-05H

5.OE-0:~

3.OE-0::

3.OE-O;;

.Calc.
Result

2.16E-03

1.00E-03N

5.00E-02N

2.40E-05
.’

2.40E-05
.,

1.20E-05

4.00E-0\6’

1.00EY03fi

1.00E-03N

2.40E-04

3.00E-03N

2.40E-07

1.00E-02N

2.40E-04.

.5.00E-02N

2.40E-04

2.40E-04

Cutset
Prob

2.27E-03

‘2.16E-03

5.00E~05

2.40E-05

2.40E-05

1.20E-05

4.00E-06

1.00E-06“

7.20E-07

2.40E-07

1.20E-07

5.76E-08

I

. . ,

. .

I
.



CutSets for I:\CAFTA\CUT\PSW.CSR 11/08/94 11:53 AN (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Prob Result Prob

12, FCV2369-ADJF# PSW bypass valve required to be open (no process flow) 1 lN 1.00E-03N 2.40E-08
1.OE-03N

FE-2369-FHIF# PSW flow element fails high (closesCTW valve) 3 . 8H 2.40E-05 .
3.OE-06H

13. 0PR2369-MCHl# PSW flow transmittermiscalibrated 1 lN 3.00E-02N 1.55E-08
. 3.OE-02N

PMPCOOLABFLF# Primary cooling water pump fails 3 8H 2.40E-04
3.OE-05H

PT-2363-FHIF# PSW ~ump discharge pressure transmitter fails high 5 6M 2.16E-03’
1.OE-06H

14. CV-2362-FTOF# PSW secondarypump discharge check valve fails to open 1 lN 5.00E-05N 1.20E-08
5.OE-05N

PMPCOOLABFLF# Primary cooling water pump fails 3 8H 2.40E-04
3.OE-05H

15. 0PR2363-MCHl# PSW pressure transmittermiscalibrated 1 ,04N 1.20E-03N 8.64E-09
3.OE-02N

0PR2369-MCHl# PSW flow transmittermiscalibrated 1 lN 3.00E-02N
3.OE-02N

PMPCOOLABFLF# Primary cooling water pump fails 3 8H 2.40E-04
3.OE-05H

16. FT-2369-FHIF# PSW flow transmitterfails high 5 lY 1.30E-02 6.74E-09
3.OE-06H

PMPCOOLABFLF# Primary cooling water pump fails 3“ 8H 2.40E-04
3,0E-05H

PT-2363-FHIF#“ PSW pump dischargepressure transmitter fails-high 5 6M 2.16E-03
1.OE-06H

17. OPR-PSW-CSNP# Operator fails to respond to PSW low pressure ala~m 1 lN 1.00E-02N 5.18E-09
1.OE-02N

PMPCOOLABFLF# Primary cooling water pump fails 3 8H 2.40E-04
3.OE-05H

PT-2363-FHIF# PSW pump dischargepressure-transmitter fails high ~ 5 6M 2.16E-03 ‘
1.OE-06H

18. FT-2369~FHIF# PSW flow transmitterfails high 5 lY 1.30E-02 3.75E-09”
3.OE-06H

0PR2363-MCHl# PSW pressure transmittermiscalibrated 1 .04N 1.20E-03N
3.OE-02N

PMPCS)OLABFLF# Primary cooling water pump fails 3 ‘ 8H 2.40E-04
3.OE-05H

19. OPR-PSW-CSNP# Operator fails to respond to PSW low pressure alarm 1 IN 1.00E-02N 2.88E-09. 1.OE-02N

,/
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Cutsets for I:\CAFTA\CUT\PSW.CSR 11/08/94 11:53 AM (CONT.)

PMPCOOLABFLF#

Description c B.E. I caic.
. Prob ,Result

PSW pressure transmittermiscalibrated 1 .04N 1,20E-03N
3.OE-02N

Primary cooling water PUMP fails 3 8H 2.40E-04
I I 3.OE-05HI

Cutset
Prob

I
,, . .

.
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‘ X-ESR-S-OOOO1,Rev. O -

Inadequateprocess cooling water (excl. CTW, INAIR, or POWD)
Top Event Probability: 2.27E-03

Risk Achievement Woti.h ~
Basic EventName Descrimion =&Xl
FSL2369-FCLW PSWlowflowswitchfailsclosed
CC2-PSW-PMPG? ‘ (x bothPsw pumpsfail

.
2.40E-05

HX-PCWl-FOUF# Processcoolingwaterheatexchanger#1 fouled “2.40E-07
TCV2346-FCLW TCVonCTW(heatsinkforPSW)MS closed . 4.00E-06 ,
TE-234(H?LOF# PSWHXoutlettempelementfailslow(closesCTWvalve)’ 2.l@03
FE-2369-FLOF# “ PSWflowelementfailslow 2.40E-05
FCV2369-ADJF# PSWbypassvalverequiredtobe open(noprocessflow) 1.00E-03
PMPCOOLABFLW Primarycoolingwaterpumpfails 2.40E-04
FE-2369-FHIF# PSWflowelementfailshigh(closesCI’Wvalve) 2.40E-05
FCV2369-FTOF# PSWbypassvalvefailsto open 1.00E-03
OPRFLOW-ACHU# OperatorfailstoaddPSWloadsor shutdownPSWpumps 5.00E-02
CV-2362-I?I’CW PSWsecondarypumpdischargecheckvalvefailstooxn 5.00E-05
PMPcooLBFIRF# Secondaryprocesscoolingwaterpumpfailstorun 2.tiE-04
PMPCOOLBFTSF# Secondaryprocesscoo~mgwaterpumpfa$ tostart 3.00E-03
Modiiled top event frequency= (top event frequency) x (xmkachievement worth).

Mm!.
4.40E+02
4.40E+02
4.40E+02
4.40E+02
4.40E+02 ~
4.40E+02
2.34E+01
2.74E+(KI
1.44E+00
1.44E+O0
1.42E+oo
1.llE+OO
l.llEiUO
1.llE+OO

RiskReduction Worth
B=ic Event Narn~ Description I ‘ Prob/Fm.q RedW
TE-2346-FLoF# PSW HX outlet tempelementfails low (closesCIW valve) 2.16E-03 196E+01
FCV2369-ADJF# PSWbypass valverequiredto be open (no processflow) 1.00E-03 1.02E+00
OPRFLOW-ACHU# ‘Operatorfails to add PSW loads or shutdownPSW pumps ;~OO~ 1.02E+O0
CC2-PSW-PMPG# ‘ cc both Psw pumpsfail l.OIE+OO
FE-2369-FLOF# PSW flowelementfails low 2:40E-05 l.OIE+OO

Note: Events thatmake less than 1% difference to the importance factor are not included.
ModMed top event frequency= (top event frequency)/ (risk reduction worth).

.
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.Cooling Tower Water System Unavailable - common equipment

,

+

,.

.

, ,,

‘ ,470

.

-).

.’

.’ .

i



.

X-ESR-S-00061, Rev. O

..

.

.

.
.’

l.,

471



— ,, ,
.,

X=ESR-S-00001,Rev. O ~‘

(.

.,

. . .
nm m co ‘e

.f., ,.
.. .

,.
m In w w,
o 0 0-0

c! &l A !4,
o 0 -0 0
v w o 0.

.
,’.

.“,.’ \

.

. . .
w l-n + U-l

.

,;

!

3! I

m
al
w
o
+
c1

02”

-. \
w
+
I-4
m

,

.
. .

.,

.

..
H

1i

,.,
,.

.,



X-ESR-S-00001, Rev. O

( ‘ Inadequate flow from CTW system (excl. POWN or inst. air)
Top Event Frequency: 9.20E-02/YR ‘

Risk Achievement Wotih
Basic Event Name ‘ DescrI.‘ntion
FCV9152-FOPO+-I Bypassvalvefailsop
HCV9116-FCLO+-I Returnvalve9116failsclosed
PIPCTW-BFLO+-I Failureof CIW ~iuin~ c

%%% %55.
5:OOE-07/H 9@t04
6.00E-(WH 9.52E+04

FI’-9152-FLOO+-I Bypassflow m-s~~r fails low 3.00E-OYH 9.52E+04
Modfled top event frequency= (top event frequency)x (risk achievement worth). ~

Risk Reduction Worth
.

Basic Event Name , Descrii)tion Prob/Freq RedW

PIPCfW-BFLCh-I FailureofC’lW piping 6.00E-06/H 2.33E+O0
FT-9152-FLOO+-I Bypassflowtransmitterfailslow 3.00E-06EI 1.40E+O0
FCV9152-FOPO+-I Bypassvalvefailsopen 1.00E-O&H 1.llE+OO
HCV9116-FCLO+-I Returnvalve9116 failsclosed 5.00E-07/H 1.0S%00 ‘
Modified top event frequency = (top event frequency)/ (risk reduction worth).

. .
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Deep well system
\ falls 10 provide

CTW supply

TRUNC = O.OEiOO

Both deep well Solh deep well
pumpehralors fall pumps (or diesel

Independently motors) fall to
start w run

Primary deep well Sesondary deep well

pumphnotor fal16 10 pumplmotor falls 10

supply CTW supply CIW

.

) 1

Primary deep well Prlmery deep well Sesondary deep well Secondary deep well

eyalem diesel falls t system pump falls ‘ system dleeel falls system puirrp fal!s

to start to run to start to run

lsKJE-02 ‘
,, a: 4 hour mlsslon a: 4 hour mlealon

1 i ,

Primary deep well Seoondery dwp well’ , Secondary deep wall

eydem diesel falla ayatem dlisel falls system pumpldleeel

10 run to Nn out for T&M

a: 4 hour mleelon a: 4 hour mleelon

.,

Cooling Tower Water Unavtiilable- Deep I l:\CAFTA\TRE13DEEP.CAF I 11-08-94 I Page 1
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Cutsets for I:\CAFTA\CUT\DEEP.CSR. 11/08/94 11:55,AM ‘.
.“

Set Event Description “ ,
No. ‘ Name

c B.E. Calc. Cutset
Prob . Result’ ‘ Prob

TOP-DEEP z
,,

5,38E-03

1. cc2DEEP-DG-1# Both deep well pumps (or diesel motors) fai-1 to start or run 1 IN 3.00E-03N 3.00E-03’
‘3.OE-03N. .

2. tiG-DEEplFTRO# Primary deep well system diesel fails to run .3 ‘ 4H 1.9’8E-02 ‘9.90E-04
5.OE-03H ‘

DG-DEEP2T&Mo# Secondary deep well system pump/dieselout for T&M 1 - IN 5.00E-02N
-! \ 5.OE-02N ,

3, DG-DEEPIFTSO#: Prima~ deep well system dieselfails to start 1 lN 1,00E-02N 5,00E-04
1.OE-02N .

DG-DEEP2T&Mo# Secondary.deepwell system pump/dieselout for T&M , 1 lN 5.00E-02N ,
5.OE-02N ,

4. DG-DEEPIFTRO# Primary deep.well system diesel fails to run 3 4H 1,98E-+02 3.92E-04
5.OE-03H

DG-DEEP2FTRo# Secondary deep well system diesel fails to run 3 4H 1.98E-02J
5.OE-03H . ‘.-

Primary deep well system diesel fails,to run 3“5: DG-DEEPIFTRO# 4H 1,98E-02 .1,98E-04
. 5.OE-03H /

DG-DEEP2FTSO# Secondary deep well system diesel ‘failsto.start” 1 “ lN ‘1.00E-02N ‘“
‘1.OE-02N“,

6. DG-DEEPIFTSO#, Primary deep weil system’dieselfails to start 1 lN 1,00E-02N 1.98E-04
100E-02N

-t DG-DEEP2FTRo# Secondary deep well system diesel fails to run - ‘ 3 4H 1.98E-02
500E:03H

‘7. DG-DEEPIFTSO# Primary deep well system diesel fails.to start - I 1 IN 1.00E-02N 1..00E-O4
1.OE-02N

DG-DEEP2FTso# Secondary deep well system diesel fails to start 1 lN 1.00E-02N‘
.- 1.OE-02N

8. DG-DEEP2T&Mo# Secondary deep well system pump/dieselout for T&M 1 ‘ lN 5,00E-02N‘ 6000E-06. .
5.OE-02N

PMPDEEPIFTRO# “ Primary deep well system pump fails to run 3 4H 1.20E-04
3-.OE-O5H ‘,.

9. DG-DEEP2F,TRo# Secondary deep well system diesel fails to.run 3 4H 1.98E-02 2.38E-06
,5.OE-03H

PMPDEEPIFTRO# Primazy deep well system pump fails to run 3 4H 1.20E-04
3.OE’-O5H -.

10. DG-DEEPIFTRO# Primary deep well system diesel fails to run 3 4H 1.98E-02 2.38E-06
5.OE-03H

{ ,<,.-
.’
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Set Event Description c B.E: Calc. Cutset

No. Name Prob Result Prob

‘PMPDEEP2FTRo# Secondary deep well system pump fails to run 3 4H 1.20E-04
3.OE-05H

Ii. DG-DEEPIFTSO# Primary deep well system diesel fails to start 1 IN 1.00E-02N 1.20E–06
l,OE-02Fi

- PMPDEEP2FTRo# Secondary deep well system pump fails to run 3 4H 1.20E-04
3.OE-05H

12. DG-DEEP2FTso# Secondary deep well system diesel fails to start 1 lN 1.00E-02N 1.20E-06
100E-02N

PMPDEEPIFTRO# Primary deep well system pump fails to run 3 4H 1.20E-04 .
‘3.OE-05H

13. PMPDEEPIFTRO# Primary deep well system pump fails to run 3 4H 1.20E-04 1.44E-08
3.OE-05H

PMPDEEP2FTRo# Secondary deep<well system pump fails to run 3 .. 4H 1.20E-04
.- 3.oE-05H

..
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X-ESR-S-00001, Rev. O . .
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Deep well’system fails toprovide ~ supply Top Event~obability 5.38E-03’

Risk Achievement Worth
Basic Event Name DescriWion. ‘e
cc2DEEP-m-1# BottIdeep wellp~ps (or-dieselmotors) fail to start or run -
PMPD~lFlllO# pX’@MYdeepwell systempump fails to ~ ltilz-w
DG-DEEPIFI’SO# PrnnarYdeep well system dieselfails to start ‘ 1.00E-02
DG-DEEPll?IllO# Primarydeepwell systemdiesel fails to run / 1.98E-02
PMPDEEP2FIR0# ‘ Secondarydeep well systempump fails to run., 1.20E44
DG-DEEk2FI’$0# Secondarydeep well systemdiesel fails to start 1.00E-02
DG-DE@ZFI’RO# Secondarydeep well systemdiesel fails to run 1.98JM)2
DG-DEEP2T&MO# Secondarydeep well systempnmpklieselout for T&M 5.00E-02
MocM3ed top event frequency= (top event frequency) x ,(risk achievement worth).

\ ,, ,,

Basic Event Name
cc2DEEP-DG-1#
DG-DEEPIFTRO#
DG-DEEP2T&MO#
DG-DEEPIFTSO#
DG-DEEPZFI’RO#
DG-DEEP2FlXO#

. ~Risk Reduction.Worth
. kwrhltion ‘ _

Both deep well pumps (or diesel motors),fail to startor run

_ deepWellsystemdieselfails to run .i:98E-Q2
Secondarydeepwellsystempump/dieseloutforT&IW 5.0QB02
_ d%p Wellsystemdieselfailstostart 1.00E-02
Secondarydeepwellsystemdieselfailstorun 1.98E-Q2
‘Secondarjdeepwellsystemdieselfailsto start. - 1.00E-02

Mw
1.86E+02
L55pl-ol
1.53E’tol
1.52E+ol
6.49E+O0‘
6.443+(X)
6.39E+O0
6.22E+00

Nom Events that make less th~ 1% d~erence to the importance factor are not included.
Modi15ed top event f~quency = (top event frequency) / (risk. reduction worth).

..

I

B!2d!w’
2.25E+Q0
1.41E+O0~
1.38E+O0
1.17E+00
1.12E+O0 ‘
m6E+oQ

. .
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Cooling Tower Water System Unavailable - pumping
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Cutsets for I:\CAFTA\CUT\CTWP.CSR 11/08/94 11:56 AM

Set Event Description
No. Name .

c B.E. Calc. Cutset., Input Result Freq.(/Yr).
TOP-CTWP 5.48E-02

1. CC3-GIW-PMPl+ cc: CTW pumps fail 4 4H 6.00E-06 1.31E-02
1.5E-06H

2. CC2CTW--FAN1+ cc: two fans faii 4 7D 5.04E-04 1.31E-02
3.OE-06H

FANCTW--ADJO# Forced convection required in cooling tower 1 lN 5,00E-OIN
5.OE-OIN

3. OPR”-CTW-ACHl# Operator fails to start CTW pump, given alarm 1 lN 5’.00E-O2N1.31E-02
5.OE-02N

PMPCTW1-FTRO+ ‘ Online 50% pump fails to run
. 4 7D 5,01E-03

3.OE-05H

4. HCV9150-FCLO+, CTW discharge valve fails closed . 4 4H 2.00E-06 4.38E-03
5,0E-07H

5. TRS-CTW-PL-G1+ CTW”screens into pump pit plug 4 24H 1.20E-05 4.38E-03”
5,0E-07H.

[ ,.-
6. RY-BASINFOPR+ CTW basinllow leve? interlockspuriously trips pumps 4 8H 2’.4OE-O6 2.63E-03

3-.OE-O7H

7: FANCTW--ADJO# Forced convection,requiredin cooling tower 1 IN 5,00E--O1N 1.31E-03
5.OE-OIN

FANCTW1-FTRO+ CTW tower fan 1 fails ~
7D 5,01E-03

300E:05H
FANCTW3-”FTRO+ CTW tower fan 3 fails 4

,
7D 5,01E-03.-

3.OE-05H

8. FANCTW--ADJO# Forced convection required in cooling tower 1 IN 5.00E-OIN 1.31E703.

FANCTW1-FTRO~
5.OE-OIN

CTW tower fan 1 fails 4 7D 5.OIE-03

FANCTW2-FTRO+
. 3.OE-05H

CTW tower fan 2 fails 4 7D 5,01E-03 ‘
3.OE-05H .<

9. FANCTW-:ADJO# ‘Forced convection required in cooling.tower 1 IN 5.00E-OIN 1.31E-03
5.OE-OIN

FANCTW2-FTRO+ CTW tower fan 2 fails 4 7D 5.OIE-03,-
3.OE-05H

FANCTW3-FTRO+ ‘ CTW tower fan 3 fails 4 7D 5.OIE-03
3.OE-05H

10. PMPCTW1-FTRO+ online 50% pump fails to run 4 7D 5.OIE-03 2.62E-05
3.OE-05H.,

...
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Pl;t-eat= fmr T>\~AFTA\Cl lT\CYTWP.CSR 11108194 11:56 k (CONT.)---------- . . .. . .. . . . ---------- --—..—— -----

Set Event DeScription c B.E. Calc. Cutset

No. ‘Name Input Result Freq.(/Yr)

PMPCTW2 -T&MO# Standby 50% pump out of service for testing or maintenance 1 lN 1.00E-02N
1.OE-02N

PMPCTW3-FTRO+ Failure of normally running 25% pump 4 7D 5.OIE-03
3,,0E-05H

11. PMPCTW1-FTRO+ online 5’0%pump fails td run 4 7D 5.OIE-03 2.61E-05
‘3.OE-05H

PMPcTw2-T&Mo# Standby 50% pump out of servic’efor testing or maintenance 1 lN 1.00E-02N .
1.OE-02N

PMPcTw4-T&Mo# Standby 25% pump out of service for testing and maintenance 1 lN 1.00E-02N
100E-’02N

12. PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D 5.OIE-03’ “1.35E-05
3.OE-05H

PMPcTw2-FTRo# Basic failure of CTW pump #’2(SO%) 4 4H 1.20E-04
3.OE-05H

PMPcTw4-T&Mo# Standby 25% pump out of service for testing and maintenance 1 lN 1.00E-02N “
1.OE-02N

13. PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D 5.OIE-03 7,87E-06
3.OE-05H ‘

PMPcTw2-FTso# Standby 50% pump fails to start ‘1 lN 3.00E-03N -,.
! 3.OE-03N

PMPCTW3-FTRO+ Failure of normally running 25% pump. ~ 4 7D 5.OIE-O’3
,, . 3.OE-05H

14. PMPCTW1-FTRO+ online 50% pump fails to run 4 7D 5.OIE-03 7.84E-06
3.OE-05H

PMPcTw2-FTso# Standby 50% pump fails to’start 1 lN 3.00E703N
3.OE-03N

PMPcTw4-T&Mo# Standby 25% pump out of service for testingand maintenance 1 1N 1.00E-02N
.,, 1.OE-02N,

15. PMPCTW1-FTRO+ Online 50% pump fails to run . 4 7D 5.OIE-03 7’.84E-O6
3,0E-05H

PMPcTw2-T&Mo# Standby 50% pump ’outof service for testin9 or maintenance 1 1N 1.00E-02N’
1.OE-02N

PMPcTw4-FTso# CTW pump #4 (25%) fails to start’ 1 .1 N 3.00E-03N
3.OE-03N

16, PMPCTW1-FTRO+ online 50% pump fails to run 4 7D 5.OIE-03 6.92E-06
3.OE-05H

PMPcTw2-FTRo# Basic failure of CTW pump #2 (50%) \ 4 4H 1.20E-04 ‘
I 3.OE-05H

PMPCTW3-FTRO+ Failure of normally running 25% PumP 4 7D 5.OIE-03
. 3.OE-05H

.
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Cutsets for I.:\CAFTA\CUT\,CTwP.CSR 11/08/94 11:56 AM (CONT.) - ,

Set Event Description ,,
No. Name .

c B.E. ‘ , Calc, < Cutset
Input - Result Freq.(/yr)

17. PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D -5.OIE-03 4,05E-06
3.OE-05H ‘

‘PMPcTw2-FTRoil Basic failure of C~ pump #2 (50%) 4 4H 1.20E-04
3.OE-05H

PMPcTw4-FTso# CTW ’pump #’4 (25%) fails to start 1 lN 3.00E-03N~, 3.OE-’O3N ,-

18. PMPCTW1-FTRO+ Online 50% pump fails to run, 4 7D 5,01E-03 2.35E-06.\
3.OE-05H

PMPcTw2-FTso# Standby 50% pump fails to start 1 -lN 3,00E-03N ,
) 3.OE-03N

PMPcTw4-FTso# CTW -pump #4 (25%) fails to start 1 IN ,3.40E-03N
. 3,0E-03N ‘

19. PMPCTW1-FTRO+ Online 50% pump fails to run .,-
4 7D 5.OIE-03 3.14E-07

PMPcTw2’’T&Mo#
3.OE-05H

Standby 50% pump out of service for testing or maintenance 1 .“.lN .1.00E-02N.. 1.OE-02N
PMPcTw4-FTRo# Standby 25% pump fails to ‘run 3 4H 1’,20E-04 ,

~3.OE-05H

20. PMPCTW1-FTRO+ Online 50% pump fails to run’ , . ‘7D “5.OIE-03,. 4 1.62E-07.,
PMPcTw2-FTRo# Basic failure of C,~>pump #2 (50%) ““

3.OE-05H
.. 4 4H 1;20E-04

3.OE-05H
PMPcTw4-FTRo# Standby 25% pump fails to run . 3 4H 1.20E-04 ‘,

3.OE-05H

21. CV-9145-FTOO# CTW pump #2 (50?) discharge check valve fails to open , 1 lN 5.00E-05N 1.31E-07
5.0E:05N

PMPCTW1-FTRO+ Online 50% pump fails to run
,,

4 7D 5.OIE-03 - “$
,, 3.OE-05H

PMPCTW3-FTRO+ ‘Failure of normally running 25% pump 4, 7’D 5.OIE-03 “-”
3.OE-05H ,;

22. cv-9145-FToo#
,.

CTW pump #2 (50%),dischargecheck valve fails to open ‘ 1 lN 5.00E-05N’1.31E-07
.5.OE-05N

PMPCTW1-FTRO+ Online 5-0%pump fails to run 4 7D 5.OIE-03
3.OE-05H

PMPcTw4-T&Mo# Standby 25% pump out of,service for testing and maintenance- 1 r lN 1.00E-02N
1.OE-02N

23. cv:9147-FToo# CTW pump #4. (25%) discharge check valve--failsto open 1- ..lN 5.00E-05N 1.31E-07
5.OE-05N

PMPCTW1-FTRO+ Online 50% pump-fails to run “ ‘ . 4 7D 5.OIE-03
3.OE-05H

.P MPcTw2-T&Mo# Standby 50% pump out of service for testing or maintenance 1 . lN 1.00E-02N
1.OE-02N --

\
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rIIt-c@rsfor T:\CAFTA\CUT\CTWP.CSR 11/08/94 11:56 AM (coNT.)------- ------ -------.—- -.–—.

Set Event Description c . B.E. Calc. Cutset

No. Name - Input Result. Freq.(/Yr)

24. PMPCTW1-FTRQ+ O~line 50% pump fails to run 4 7D 5.OIE-03 ,9.41E-08
3.OE-05H

PMPcTw2-FT’so# Standby 50% pump fails to start . 1 IN 3.00E-03N
3.OE-03N

PMPcTw4-FTRo# Standby 25% pump fails to run ‘ 3 4H 1.20E-04 .
3.OE-05H .

25. cv-9147-FToo# CTW pump #4 (25%) discharge check valve fails to open 1 lN 5.00E-05N 6.75E-08
5.OE-05N

PMPCTW1-FTRbt online 50% pump fails to run 4 7D 5.OIE-03
. 300E-05H

PMPcTw2-FTRo# Basic failureof CTW pump #2 (50%) ‘ 4 4H 1.20E-04
3,0E-05H

26. cv-9147-FToo# CTW pump #4 (25%) discharge check valve fails to open 1 IN 5.00E-05N 3.92E-08

PMPCTW1-FTRO+

5.OE-05N
Online 50% pump fails to run 4 7D 5.OIE-03

3.OE-05H

PMPcTw2-FTso# ~ Standby 50% pump fails to start 1 lN 3.00E-03N ,
300E-03N

27. cv-9145-FToo# CTW pump #2 (50%) dischargecheck valve fails to oPen’ 1 lN 5.00E-05N 3.92E-08
5.OE-05N

PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D 5.OIE-03
3.OE-05H

PMPcTw4-FTso# CTW pump #4 (25%) fails to start 1 1N 3.00E-03’N
% 3’,OE-03N

28. cv-9145-FTdo# CTW pump #2 (50%) discharge check valve fails to open 1 1N 5.00E-05N 1.57E-09
‘ 5.OE-05N

PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D .5.OIE-03
3,0E-05H’

‘PMPcTw4-FTRo# Standby 25% pump fails to run 3 4H 1.20E-04:
3.OE-05H.

29. cv-9145-FToo# CTW pump #2 (50%)’dischargecheck valve fails to open 1 1N 5.00E-05N 6.54E-10
5.OE-05N

cv-9147~FToo#. CTW pump #4 125%) discharge check valve fails to open 1 1N 5.00E-05N
5,0E-05N

PMPCTW1-FTRO+ Online 50% pump fails to run 4 7D 5.OIE-03
3.OE-05H

\
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,,x-EsR-s-~1,Rev. O s ,. . .

Normal”~ pump~g system f~s (except POWN or INAJR)
Top Event Frequency: 5.47E-02/YR ‘

.
/

I

Basic Event Na.&e
HCV9150-FCLO+-I
TRS-CTW-PLG1+-I
RY-BASINFOPR+-I
CC3-CI’W-PMP1+-I
CC2CTW-FAN1+-I
PMPCTW1-FI’R@-IC
FANCTW2-FTRG+-IC
FANCI’W3-FIRO+-IC
FANC’IW1-FI’EKWIC
PMPCTW3-J?I’ROi-IC
OPR-CTW-ACHl#
FANCTW-ADJO#
cv-9145-FToo#
p~2-mo# -
PMPcTw2-Frso#
PMPcTw2-T&Mo#
cv-9147-Froo#
PMPcrw4-FTRo#
PMPcTw4-mo#
PMPClW4-T&MO#

. . Risk Achievement Wo@h
DescnrXion

mm %%%5 ‘CTWdischargevalve failsclosed ‘ .
CTW screensintopumppitplug ~ iQOE-07/H l:60Et05 “
C1’Wbasinlowlevelinterlockspuriouslytripspumps 3.ooE-07/H 1.60E+05
W.CTw pumpsfail L50E-061H 1.60E+05 ‘
cc twofansfail 3.00E-06EI 8.00E+04
0nline50%pumpfailstonm ‘“ . 2.98E-05/H 8.04E+03 ,
Clw towerfanZfds 2.98E-05/H 8.07Et02
m towerfan3 fails . 2.98E-05/H 8.07EW2
CTwtowerfanlfails ‘ 2.98E45/H 8.07E+02
Failureofnormallyrunning25%pump’ 2.98E-05/H 1.16E+01
Operatorfailsm startCI’Wpupp,givenalarm ‘ 5.00E-02 5.54E+O0
Forcedconv4etionrequiredincoolingtower 5.oo&ol. 1.31E+O0
CIW p-up %2(50%)dischargecheckvalvefailstoopen 5.00E-05 l.llE’too
BasicfailureofCTWpump#2 (50%) . L20E-04 1.llE+OO . ‘
standby50%pumpfailsto start “ 3.001303 1.llE+OO
Standby50%pumpoutofservke fortestingormaintenance 1.00M2 1.llE+OO
~ pump#4 (25%)dischargecheckvalvefailsto open 500E-05 1.06E+O0 , ~
Standby25%pumpfailstorun L20E-04 1.06E+O0
m pump#4 (25%)failsto start 3J30E-03 1.06E+O0
Standbv25%DUmD out of service for T&M 1.00E-02 1.06E+00

Mo&tied top event frequency= (tip”e;ent frequency)x (risk achievement worth).,,
. .

,.. .
Risk Reduction Worth ,”

‘)

Basic ‘EventName Descrit)tion ~ t prob~w ~dW ‘-
FANCIW-ADJW Forcedconvectionrequiredincoolingtower 5.00E-01 1.45E+O0
PMPCTW1-F.l’ROt-IC Online50%pumpfails.torun 2.98E-05/H 1.32E+O0
CC3-CIW-PMPl+-I . m CIW pumpsfail, 1.5oE-06/H 132E+00
CC2ClW-F~l+-I . ectwofansfail 3.00E-OdH 1.32E+00
OPR-CIW-ACHl# @eratorfailstostartCIWpump,’givenalarm 5.00E-02 ! ‘1.31E+00 ‘
TRS-C3W-PLG1+-I‘ CT’Wscreensintopumppitplug 5.00E-07/H 1.09E+00
Hcv9150-FcLoi-I CT’Wdischargevalvefailsclosed 5.ooE-07/H 1.09E+00
RY-BASIIWOPR+-I W basinlowlevelinterlockspuriouslytripspumps 3.ooE-07/H 1.05E+O0
FANcTw3-FrRch-Ic CIW towerfan3 fails ; 2.98E-05/H 1.05E+@ ~
FANCTW2-Ff’RO+-IC CIW towerfan2 fails

t.
2.98E-05/H, 1.05E+O0 ‘

FANCTWIWllW+-IC CIW”towerfaq1fails ‘ “ ‘ 2.98E-05/H 1.05E+O0
,-,

Note Events tiat make less than 1% difference to the importance-factor arenot included.
MoW3ed top event fre~uency = (top event frequency) / (risk reduction worth).

,,
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X-ESR-S-00001, Rev. O

Bulk Nitrogen Supply Path Failure
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Cutsets for I:\CAFTA\CUT\BLKN2.CSR 11/08/94 11:57 AM

Set Event Description c B.E. Calc.
No.

. Cutset
Name Input Result Freq.(/yr)

TOP-BLKN2 4.82E-02

1. PCV7834-FCLI+ Bulk N2 supply pressure control valve 7834 failsclosed - 4 24H 7.20E-05 2.63E-02
3.OE-06H

.2. PSV14-56-FOPI+ PSV 1456 on primary bulk N2 vaporizer line fails’open 4 8H ‘4.00E-06 4.38E-03
5.OE-07H

3. PSV246--FOPI+ PSV 246fails open 4 8H 4.00E-06 4.38E-03
5.OE-07H

4. PSV244--FOPI+ PSV 244 on Bulk N2 purge line fails open 4 8H 4.00E-06,, 4.38E-03
5.OE-07H

5. PSV242--FOPI+ PSV 242’on bulk N2 supply line fails open 4 24H 1.20E-05 4.38E-03
. 5.OE-07H

6. PSV1455-FOPI+ PSV 1455 on bulk N2 supply line fails open 4 24H 1.20E-05 4.38E-03
5.OE-07H

/ .“,
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X-ESR-S-OOObl, Rev. O -. . ,.”,.

Failure of the bulk N2 path (excl. N2 tanksupply failure) . ‘
Top Event Frequency: 4.82E-02/YR

fisk Achievement Worth “
Basic Event Name Description ., *M
PSV~FOPItI PSV 244 on Bulk N2 purge line fails open
PSVM2-FOPI*I PSV 242 on bulk.N2 supplyline fails open

.
5:ooE-07m

PSV1455-FOPI+-I PSV 1455on bulk N2 supplyline fails open ; 5.ooE-07/H
mv7834-FH+-I Bulk N2 supplypressurecontrolvalve 7834 fails clos&i 3.00E-06/H
PSV1456-FOPI+-I PSV 1456,0nprimarybulk N2 vaporizerline fails open 5.00E-07/H

, PSV246-FOPI+-I ~ PSV 246 fails open I 5.ooE-07/H
Mo.dif3ed top event frequency= (top event frequency) x (risk achievement worth).

.’,

.—. .

)-----

AmY
1.82E+05
1.82E+05
1.82E+05
1.82E+05
1.82E+05
1.82E+05

Risk Reduction Worth/,
Basic Event Name Description ProbfFreq =
PCV7834-FCLI+-I BulkN2supplypressuiecontrolvalve7834failsclosed 3.00E-06EI 2.20E+O0 .
PSV242-F.OPI+-I PSV242onbulkN2 supplyliie failsopen ~ . 5.00E-07/H 1.1OE+OO

‘ PSV1455-FOPI+-I ‘PSV1455onbulkN2 supplylinefailsopen 5.ooE-07/H l.loEtoo
PSV244-FOPIi-I PSV244onBulkN2purgelinefailsopen 5.ooE-07/H 1.1OE+OO
PSV1456-FOPI+-I PSV1456onprimarybulk N2 vaporizerline fails open -5.ooE-07/H 1.1OE+OO
PSV246-FOPI+-I PSV 246 fails open 5.00E-07/H 1.1OE+W
MoWled top event frequency= (top event frequency)/ (risk reduction worth).

)
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X-ESR-S-00001, Rev. O

Bulk Nitrogen Tank Supply Failure
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Cutsets for I:\CAFTA\CUT\N2TNK.CSR 11/08/94 11:59 AN

Set Event Description
No. Name

c B.E. Calc. Cutset
Input Result Freq.(/yr)

TOP-N2TNK 6.70E-02

1. N2-TRucKBFLl# N2 delivery fails to arrive at DWPF 1 lN 1.00E-02N 2.72E-02
1.OE-02N

0PR7863-MCH3# N2 tank low level switch out of calibration 1 IN 3.00E-02N
3.OE-02N

TNKN2SUPUSD3+ N2 supply tank volume used 4 24H 2.48E-01
3.3E-OID

2. CC2-VAP-PSV1+ cc: PSVS “on primary and backup vaporizer failopen 4 4H 4.00E-06 8.76E-03
. 100E-06H

3. PSE-021-FOP3+ Rupturedisk 021 on N2 tank spuriouslyruptures . 4 8H 4.00E-06 4.38E-03
5.OE-07H

4. PSV1216-FOP3+ PSV 1216 on N2 tank piping fails open 4 8H 4,00E-06 4.38E-03

,, 5’.OE-O7H

5. PSV1217-FOP3+ PSV 1217 on N2 tank piping fails open 4 8H 4.00E-06 4.38E-03
5.OE-07H.

6. PSV-241-FOP3+ PSV 241 (or 239) on N2 tank fails open 4 8H 4,00E-06 4.38E-03
5.OE-07H

7. PSV1458-FOP3+ PSV 1458 on N2 supply to CPC fails open 4 24H 1.20E-05 4.38E-03‘
5.OE-07H

8. PSV242--FOP3+ PSV 242 on N2 tank piping fails open 4 24H 1.20E-05 4.38E-03
.’ 5.OE-07H

)
9. N2-TRucKBFLl# N2 delivery fails to arrive at DWPF 1 IN 1.00E-02N 2.72E-03

1.OE-02N
0PRN2AL-CSL3# . Operator fails to respond to.N2 tank low levelalarm

.
1 lN 3,,00E-03N .

3.OE-03N
TNKN2SUPUSD3+ N2 supply tank volume used 4 24H 2.48E-01 ,

‘3.3E-OID

10. LSL7863-FTC3# Low’N2 tank level switch fails to close 3 lQ 2.18E~03 1.98E-03
100E-06H

N2-TRucKBFLl# N2 deliveg fails to arrive at DWPF 1 lN 1.00E-02N
1.OE-OZN

TNKN2SUPUSD3+ N2 supply tank volume used 4 24H 2,48E-01
3.3E-OID

xl. TNKBLKN2LKS3+ LiquidN2 tank leaks 4 48H 4.80E-07 8.76E-05
1.OE-08H

.

. .

.
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X-ESR-S-O(hOl,Rev. O /

BulkN2 tank Supply failure Top Event Frequency: 6.70E-02/YR ..

Risk Achievement Worth
Basic Event Name Description . WM
PSV-241-FOP3+-I PSV241(or239)onN2tankMS open
PSV1217-FOP3+-I PSV1217onN2-tankpipingfailsopen 5:OOE-07EI
PSV1458-FOP3+-I PSV1458onN2supply.toCPCfailsopen “ “ “ 5.ooE-07/H
TNIQ3LK$J2LKS3+-I LiquidN2tankleaks 1.00E-08/H
PSV242-FOP3*I PSV242onN2tankpipingfailsopen 5.00E-07M
PSV1216-FOP3+I PSV1216onN2tankpipingfailsopen 5.00E-07/H
cc2-vAP-Psvl+r “ w PSVSonprimaryandbackupvaporizerfailopen 1.ooE-06/11
PSE-021-FOIZWI Rupturedisk021onN2tankspuriouslyruptures 5.ooE-07/H
N2-TRucKBml# N2deliveryMS toaniveatDwF 1.00E-02
TNKN2SUPUSD3-S-I N2supplytankvolumeused 1.03E-02/H
LSL7863-FI’C3# LowN2tanklevelswitchfailstoclose ‘ 2.181303
0PRN2kCSL3# “ OperatorfailstorespondtoN2tanklowlevelalarm ‘ 3.00E-03
0PR7863-MC13M N2tanklowlevelswiichoutof calibration 3,00Ep
MocW5edtop event f~quency = (top event frequency) x (risk achievement worth).

Basic Event Name
TNKN2SUPUSD3+-I
N2-TRUCKT3FLM
0PR7863-MCHW
CC2-VAP-PSV1+-I
PSV-241-FOP3W
PSV1458-FOP3+-I
PSV242-FOP3+I
PSE-021-FOP3-I-I
PSV1216-FOP3+-I
PSV1217-FOP3+-I
0PI?N2AL.-CSL3#
LSL7863-FrC3#

Risk Reduction Worth
Deicritxion

N2 supplytank volume used
N2 deliveryfails to arriveat DWPF ““
N2 tank low level switchout of calibration
cc PSVSon primary and backupvaporizerfail open
PSV 241 (or 239),onN2 tank fails open
PSV 1458on N2 supply to CPC fails open
PSV 242 on N2 tank pipiig fails open
Rupturedisk 021 on N2 tank spuriouslyruptures
PSV 1216on N2 tank pipipgfails open’,
PSV 1217on N2 tank pipingfails open
Operatorfails to respond to N2 tank low level alarm
Low.N2tank level switchfails to close

Prob/Freq
1.03E-WH
1.00E-W
3.00E-02
1.00E-WH
5.ooE-07/H
5.ooE-07/H
5.oJoE-07nI
5.ooE-07/H
5.ooE-07/H
5.ooE-07/H
3.00E-03
2.18E-03

),,

A!mY
1.31E+05
1.31E+05
1.31E+05
1.31E+05
1.31E-IQ5
1.31Eto5
1.31E+05
1.31E+05
4.81E+01
4.65E+01
1.45Etol
1.45E+01
1.41E+01

RedW
1.91E+O0
1.91E+O0
lo68E+oo
1.15&oo

~1.07E+O0
1.07E+O0
1.07Eia0
1.07E+O0
l.omiuo
1.07Etoo

.l.04E+O0
1.03E+O0

Note Events thatmake less ‘than1% difference to the importance factor are not included.
ModMed top event frequency= (top event frequency)/ (risk reduction worth).
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CPC Nitrogen Supply Tank Un%milable .
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Cutsetsfor I:\CAFTA\CUT\CPCTNK.CSR 11/08/94 12:00 AM

Set Event. Description -
No. Name

c B.E. Calc. Cutset
Prob Result Prob

TOP-CPCTNK 3.65E-05

1. PSVXXXV-FOP3# PSV xxxv failed open 3 24H ‘1.20E-05 1.20E-05
5.OE-07H.

2. PSVXXXU-FOP3# PSV ~xu failed open 3 24H 1.20E-05 1.20E-05
5.OE-07H

3. Psvxxxx-FoP3# PSV xxfi failed open 3 24H 1.20E-05 1.20E-05
5.OE-07H

4: TNKCPCN2LKS3# CPC backup purge N2 tank l’eaks 3 48H 4.80E-07 4.80E-07’
1.OE-08H.

,,
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X-ESR-S-OOOO1,Rev. O .,, ,
.

CPC backup purge N2

i%

Basic Event Name
PS~-FOP3#
~cPcN2LKs3#

~-FOP3#
PS~-FOP3#

tankunavailable . Top Event Probability: 3.65E-05 , ,
).,, ‘

~sk ‘Achievement Worth .
Descrirkion ,“, ‘ “ .= -

PSVmxx f@ed open 2.74Et04 .
CPCbaekuppurgeN2tankl&lcs , . - 4:80E-07 2.74E+04
PSVxxxvfailedopen , 1.20E-05 2.74E+@l
PSVxxxufailedopen -

,.’
1.20E-05 , 2.74E+04’

Modilled top event frequency= (top event frequency)’ (risk achievement worth).

‘. Risk Reduction Worthx “.
Basic Event Name Descrimion “‘ “ ‘ Prob/Freq RedW ‘
PSV2QCQC-FOP3# ‘ PSV xxxxfailed open . 1.20E-05 1.49E+O0
PS~-FOM# ‘ PSV xxxufailedopen 1.2olz-05 . 1.49E+00
PS_-FOP3#. PSV xxxv failed open .,”, 1.20E05 1.49E+W
TNKcPcN2LKs3# CPC backuppurgeN2 tank leaka - 4.80E-07 1.OIE+OO
MoMled top event f~quency = (top event frequency) / (@k reduction worth).

.
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CPC Backup Purge Path Unavailable

.,

t B
. .

,-



—.- -. —..

.-

,.

X-ESR$-OOOOl, Rev. O #

*

500
,,

.’

—

...)

.



,. -’-.

Cutsets for I:\CAFTA\CUT\CPCBP.CSR 11/08/94 12:01.AM

. .

Set Event Description
No. Name

c B.E. Calc. Cutset
Prob Result Prob.

TOP-CPCBP 3.12E-03

1. N2-cPcBPT&Ml# CPC backup purge system out of service for T&M
..

3 24H 2..74E-O3 2.74E-03,.
IY..

2. cc2cPcBPPcvJ# CC: both CPC backup purge PCVS fail to open 1 ‘ IN 3.00E-04N 3.00E-04
3.OE-04N

3. CC2CPCBPCV-J#, cc: both check valves on CPC backup purge system fail to 1 lN 5.00E-05N 5.00E-05
open 5.OE-05N

4. ‘PCV0967-FTOJ# CPC backup purg~ PCV 0967 fails to open 1 IN 3.00E-03N 9.00E-06
3.OE-03N

PCVXXXX-FTOJ# CPC backup purge PCV xxxx fails to open i lN 3.00E-03N
3.OE-03N

5. Psv1414-FoPJ# PSV 1414 on CPC backup purge system fails open 5 24H 6.00E-06 6.00E-06
5.OE-07H

6. PSV1419-FOPJ# ‘ PSV 1419 on CPC backup purge system fails open i 24H 6,00E-06’ 6.00E-06
5,0E-07H

7. PSV1416-FOPJ# PSV 1416 on CPC backup purge system fails open’ 5 24H 6.00E-06 6.00E-06
5.OE-07H

8. Psv1415-FoPJ#. PSV1415 on CPC backup purge system fails open 5 24H 6.00E-06 6.00E-06
5,.OE-07H

9. CV-CPCBIFTOJ# CPC bac’kuppurge check valve 1 fails to open 1 ‘ lN 5.00E-04N 1.50E-06
5.OE-04N

PCVXXXX-FTOJ# CPC backup purge PCV Xxxx.fails to open . 1 IN 3000E-03N
3.OE-03N

10, cv-cPcB2FToJ# CPC backup purge check valve 2 fails to open 1 lN 5000E-04N 1.50E-06
5.0E=04N

PCV0967-FTOJ# CPC backup purge PCV 0967 fails to open 1 lN 3.00E-03N’
3.OE-03N

il. cv-cPcB3FTcJ# CPC primary to backuppurge check valve failsto close 1 lN 5.,00E-04N 1,50E-06
5.OE-04N

PCV0963-FTCJ# PCV 0963 on CPC primary purge fails to close . 1 lN 3.00E-03N
3,0E-03N

12. CV-CPCBIFTOJ# CPC backup purge check valve 1 fails to open 1 lN 5.00E-04N 2,50E-07
5.OE-04N

cv-cPcB2FToJ# CPC backup purge check valve 2 fails to open 1 lN 5.00E-04N ‘
5.OE-04N

‘.
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~X-ESR-S-00001,REV.O ~ ,. ,.
.,

CPC backup purge fails (~xceptN2 tank aridCPC tank) ~ ~
‘Top Event Probability: 3.12E-03 ‘. . . . , -

Basic Event Name
Psv1419-FoPJ#
Psv14M-FoPJ#
Psv1415-FoPJ#
Psw416-FoPJ#
CC2CP@PPCVJ#.
N2-cPcBPT&Ml#

! CC2CPCBPCV-J#
‘ CV-CPCBIFI’OJ#

1, Rigk~~evement Worth ‘
p

‘PSV 1419on CPC backupp~ge systemfails open
PSV 1414 on CPC backuppurge systemfails open , “‘ “
PSV 1415on CPC backuppurge systemfails open
PSV 1416on CPC bacq purge systemfails open
CC both CPC backpppurgePCVSf@ to open
.CPCbackuppurge syspm out of servicefor T&M
cc both checkvalves on CPC backuppurge fail to open,
CPCbackuppurgecheckvalve 1 fails to open

CV-CPCB2Fl’OJ# CPCbackuppurgecheckvalve2 fhilsto open
PCV0967-FTOJ# CPCbackupprge PCV 0967fails to open
PCVXXXX-FI’OJ# ~ backuppurge PCV xxxx fails to open
CV-CPCB3FI’CJ# CPC@mary.to backuppurgecheckvalve f~s to close
PCV0963-~CJ# PCV 0963 on CPC primarypurge fails to $Iose

~Modii5ed top event’ftiquency = (top event frequency) x (rtsk achievement worth). . /,..

,

W

6:OOE-06 ~
6.00E-06
6.00E-06
3.00E-04
2.74E-03
5.00E-05
5.00E-04
5.00E-04
3.ooE-p3
3.00)3-03
5.00E-04
3.00E-03

AcJIW
320E+02
3.20E+02

‘ 3.20E+02
3120E+02
3.20E+02

‘3.20E+02
3.20W02
2.12E+O0
2.12E+O0

_2.llE+OO
2.1N3-00
1.96E+O0
1.16E+O0

.,

Risk Reduction ~orth” ~
Basic Event Name ‘. Descri@ion ‘ ‘ = R@llm
N2-cPcBPT&Ml# CPCbackuppurgesystemoutof serviceforT&M . “
CC2CWBPPCVJ# ‘ CC bothCPCbackuppurgePCVSfailto’open “ 3:ooE-04 l:llE+OO
CC2CPCBPCV-J# &: bothcheckvalvesonCPCbackuppurgefailm,,open 5.00E-05 ‘ 1.02E+O0 .-

Nottx’ Events thatm“ake-lessthan 1% difference to ,tie importance”factor are not ticluded. ,)
Nlodif3ed top event ftequency = (top event frequency) / (risk reduction worth).

/

,’

\

.,,

.’

.-

~>

. ,“

,.

502



.-..

CPC Primary Purge Failure .
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CPC primary purge
?

(air) Suppiy falls
(excl, POWN)

/

.-, .

,. ,.
.

TRUNC . O.OE@O \

I
Air wrge system Purge air “ C& Both CPC purge Safety valve on alr
pressure control canpressor sy9tem’ ‘

vejve falls cbsed
mmpressamfall recelmr-falb open

.’ falls ‘ .

I PSV1412.FOP2+ [

4,00E@3
m rqwlred in 1 w 8 hour repair’

time

S.5PSI PCV falls W P91POV falla ‘ “ Operating purge ah Slandby purge alr
deed . obaed eemprrnser felk oo~reasor fal!s to

< supply preswre

) ) f=v eee4-FcIz+ [
2.40E-05 2AOE-05

c Repaired or & S hour repair “
. .

prooatrs shrddowrr In processshutcbwn in
s houre , S hwra

. Fetl to deteof or Standby purge ak
.—

Standby purge ok
respond to oonqwesser fafb to oompreseor out d

\ ooqrreewr frdlure su@y preaaure aervioe for testing
-darn-e

,:
‘ or rnahrtananae

,

Use TC value ~

Page 2

Standby prge alr Standby purge alr ,.

., oort-presser falf9 to cenqxaasor faib to
start Nn

[C MPCPC2$TIW [

4,79WS .,

Use value ‘from TO u mex repair time
for prfrnar’y Con-pres
a b 9s heum

-\

CPC Primary Purge Failure l-” l:\CAFTA\TREE\CPCPPocAF’. I 11-08-94 I - Page”1
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Set Event ,Description c B.E. Calc, Cutset
No. Name Input Result Freq.(/yr)

TOP-CPCPP 1.62E-01

1. CMPCPC1-BFL2+ Operating purge air compressor fails 4 8H 4.00E-04 4.38E-02
5.OE-05H

OPRCOMP-CSHQ# Operator fails to respond to main compressor failure alarms 1 lN “l.OOELOIN
1.OE-OIN

2. CC2-CPC-CMP2+ CC: Both CPC purge compressors fail 4 7D 8.39E-04 4.38E-02
5.OE-06H

3. PCV0964-FCL2+, 80 psi PCV fails closed 4 8H 2.40E-05 2.63E-02
. 3.OE-06H. .-

4: PCV0963-FCL2+ 85 psi PCV fails closed 4 8H 2.40E-05 2.63E-02
3.OE-06H

5, CMPCPC1-BFL2+ Operating purge air compressor fails 4, . 8H .4.00E-04 1.31E702
5.0E=05H

cMPcPc2:T&M2# Standby purge air compressor out of service for testing’or 1 lN 3.00E-02N
maintenance -,’ ., 3.OE-02N

6. PSV1412-FOP2+
\

Safety valve on air receiver fails open 4 “ 8H 4.00E-06. 4.38E-03..
5.OE-07H

7. CMPCPC1-BFL2+’ Operating purge air compressor fails 4 8H 4,00E-04 2.19E-03
5,0E-05H

cMPcPc2-FTs2# ‘ Standby purge air ~ompress,orfails‘tostart 1 ‘ lN 5.00E-03N
5,0E-03N “

. .
8. CM,PCPC1-BFL2+“ Operating ptirgeair compressor fails 4 8H 4.00E-04 .2.1OE-O3

5.OE-05H
, cMPcPc2-FTR2# Standby purge air compressor fails to run 3 96H 4,79E-03“

5.OE-05H
..
9. CMPCPC1-BFL2+ Operating purge air compressor fails 4 - 8H 4.00E-04’,2.85E-04

5.OE-05H
oPR5504-RMHl# Primary purge PSL’5504 left in wrong position following 1 lN 5.00E-02N
,. maintenance \ 5.OE-02N

Compressor trouble fails to”alarm .
,’

UA-5502JFTA2# 5 IY 1.30E-02
“3.OE-06H. .

10. CMPCPC1-BFL2+ Operating purge air compressor fails 4 8H 4.00E-04 6.22E-06
5.OE–05H

PSL5504-FTC2# Primary purge pressure low switch 5504 fails toclose --5 IQ 1,09E-03,.
1.OE-06H

UA-5502-FTA2# Compressor trouble fails to alarm 5 lY 1.30E-02
3.OE-06H

,-

“
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X-ESR-S-00001, REV. O.,

CPC primary purge (air) supply fails (excl. POWN)
Top Event Frequency: 1.62E-01M2

.- . Risk Achievement Worth”
Basic EventN&e h?xriDtion +_
PCV0964-FCL2+I 80psi.PCVf~ closed
PCV0963-FCL2+-I 85psiPCVfailsclosed

.
3:OOE4WH

PSV1412-FOP2+-I Safetyvalveonairreceiverfailsopen 5.ooE-07/H
‘ CC2-CPC-CMP2+-I CC Bo@CPCpurgecompressorsfail. - 4.99E-06M

CMPCPC1-BFL2+-I Operatingpurgeaircompressorfhils ‘ 5.ooE-05/H
cMPCPc2-FrR2# Standbypurgeaircompressorfailstorun ~ 4.79E-03,.
CMPCPc2-FTS2# Stan@ypnrgeair compressorfaik tostart 5.00E-03
CMPCPC2-T&M2# Standbypurgeaircompressoroutof s~ice.for.T&M 3.00E-02
OPRCOMP-CSHQ# “Operatorfailstorespondtomaincompressorfailurealarms 1.00E-01
UA-5502-FTA2# Compressortroublefailstoalarm 1.30E-02
PsL5504-Frc2# - pwgepressurelowswitch5504failstoclose 1.09E-03
oPR5504-Rn4Hl# PnrnarypurgePSL5504leftinwrongpositionafter.maint. 5.00E-02
Modiiled top event frequency= (top event frequency) x (risk achievement worth);

&MY
5.40E+04
5.40E+04
5.40E+04
5.40E+04 ‘
735E+03
3.69EtO0
3.6?Et00
3.62WO0
3.43E+O0
1.14E+O0
1.04EtO0
1.03E+O0

Risk Reduction Worth
Basic EventName DescritXion
CMPCPC1-BFL2+-I

ProbIFreq RedW
&rating purgeaircompressorfails 5.00E-05/H 1.61E+O0

OPRCOMP-CSHQ# Operatorfails to respond to main comp~ssor failureakums 1.00E-01 1.37E+00
CC2-CPC-CMP2+-I CC: Both CPC purge compressorsfaiI 4.!39E-06/H 1.37E+00
PCV0963-FCL2+-I 85 psi PCVfails closed 3.00E4MI-I 1.19E+00
PCV0964-FCL2+-I 80 psi PCVfails closed 3.00E-06/H 1.19E+O0
CMPCPC2-T&M2# Standbypurge air compressorout’ofservicefor T&M 3.00E-02 1.09E+00
PSV1412-FOP2+-I Safetyvalve on air receiverfails open 5.00E-07/H 1.03E+O0
cMPcPc2-Frs2# Standbypurge air compressorfails to start 5.00E-03 - 1.OIE+OO
cMPcPc2-FrR2# Standbypurge air compressorfails to run 4.79E43 1.OIE+OO

I /

Note Events that make less than 15%difference to the kportance factor are not included.
Modfied top event frequency= (top event frequency)/ (risk reduction worth).

(’
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Cutsets for I:\CAFTA\CUT\POWD.CSR 11/08/94 “12:05AM

set Event ~“ Description c B.E.” Calc..
No. Name

Cutset
Prob Resulb Prob

,. ..

TOP-POWD ‘ 1.06E-02

1. DG-1/2ooccDNll cc: BOTH DIESEL-GENERATORSFAIL TO REMAIN RUNNING” 3 8,5H 4.24E-03 4.24E-03
/’ ., 5.OE-04H

2. DG-G100-UNAN# DIESEL GENERATOR G1OO UNAVAILABLEDUE TO MAINTENANCE , 1 .’ ‘ IN 4.40E-02N 1.83E~03 <
,“ , 4.4E-02N

DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO REMAIN RUNNING 3 8.5H 4.16E-02
r5.OE-03H

,,
3,.DG-GIOO-FTRN# ‘ DIESEL GENERATOR G1OO FAILS TO REMAIN RUNNING : 3 8._5H 4.16E-02 1.73E-03

5.OE-03H
DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO REMAIN RU~ING ‘ “-

/,
3 8.5H 4.16E-02

5.OE-03H

4. DG-1/2oocccN# cc: BOTH DIESELGENERATORS FAIL TO START . 1 IN 1000E-03N 1..00E-O3
1.OE-03N~,, ,,.,

‘5. DG-GIOO-UNAN# DIESEL GENERATOR”G1OOUNAVAILABLEDUE TO MAINTEN”WCE

,,
1 ~ lN 4.40E-02N 4.40E-04

/ .-. 4.4E-02N -
DG-G200-FTsN# DIESEL GENERATOR G200 FAILS To START ~ ‘ 1 lN 1.00E-02N

., 1.OE-02N..

6. DG-GIOO-FTRN# “DIESEL GENERATOR G1OO FAILS TO REMAIN RUNNING ., 3 8.5H 4.16E-02” 4.16E-04
3.OE-03H ~

DG-G200-FTsN# DIESEL GENERATOR G200 FAILS TO START 1.’ lN 1..00E-O2N
1.OE-02N,.,.

7. DG-GIOO,-FTSN# DIESEL GENERATOR G100 FAILS TO START. ‘
.“

1 lN 1,00E-02N 4.16E-04

)
., 1.OE-02N

DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO REMAIN RUNNING ‘ ‘ “ ‘ 3 . 8.5H 4.16E-02 ..
,, .-,. 5.OE-03H ..,

8, cc2sBswTRMNN# cc: FAIL TO RESTORE DIESELS TO STANDBY FOLLOWING “ 1 4.3E-02N 2.15E-04N 2.15E-04
MAINTENANCE ,. 5.OE-03N

9. DG-GIOO-FTSN#. DIESEL GENERATOR’Gloo FAILS TO START ‘ 1 lN 1.00E-02N “1.00E-04
., 1.OE-02N ,.

DG-G200’FTsN# DIESEL GENERATOR G200 FAILS TO START 1 IN 1.00E-02N
.-. 1.OE-02N

10. BKR--5B-ccEN# cc: BOTH DIESEL GENERATOR SUPPLY BREAKERS FAIL TO CLOSE 1 lN 5.00E-05N 5.00E-05
5.O.E-05N ,,

11. BKRB9BloccDN# cc: NORMAL POWER BRtiKERS B9-2B AND B1O-2B FAIL TO OPEN
.,

‘1 lN 5.00E-05N 5.00E-05~. 5.OE-05N

(
. .

). :,=), ‘ ‘ .“- ,.=..—.- ,.
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Cutsets for I:\CAFTA\CUT\POWD.CSR 11/08/94 12:05 AM (CONT.) <

Set Event Description c B.E. Calc.
No. Name

Cutset
Prob Result Prob

12. BKRBlo5BFTcN# SUPPLY BREAKER B1O-5B FAILS TO CLOSE 1 IN 5.00E-04N 2.20E-05
5.OE-04N

DG-GIOO-UNAN# DIESEL GENERATOR G1OO UNAVAILABLEDUE TO MAINTENANCE 1 lN 4.40E-02N
4.4E-02N

13. BKRBlo2BFToN# NORMAL POWER BREAKER B1O-2B FAILS TO OPEN 1 lN 5.00E-04N 2,20E-05 ‘
5.OE-04N

DG-GIOO;UNANl# DIESEL GENERATOR GiOO UNAVAILABLE DUE TO MAINTENANCE 1 lN 4.40E-02N
4.4E-02N . (

14. BKRB9-5BFTcN# SUPPLY BREAKER B9-5B FAILS TO CLOSE 1 IN 5.00E-04N 2.08E-05
5.OE-04N

DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO REMAIN RUNNING 3 ‘8.5H 4.16E-02
5.OE-03H

15: BKRBlo2BFToN# NORMAL POWER BREAKER ,B1O-’2BFAILS TO OPEN 1 lN 5.00E-04N 2.08E-05
500E-04N

DG-GIOO-FTRN# DIESEL GENERATOR G1OO FAILS TO RENAIN RUNNING 3 8.5H 4.16E-02
5.OE-03H

,-

16. BKRB9-2BFTON# ~ORMAL POWER BREAKER B9-2B FAILS TO OPEN. 1 IN 5.00E-04N 2.08E-05
5.OE-04N

DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO REMAIN RUNNING 3 8,5H 4.16E-02
5.OE-03H

17. BKRBlo5BFTcN# SUPPLY BREAKER B1O-5B FAILS TO CLOSE 1 lN 5.00E-04N 2.08E-05
5.OE-04N

DG-GIOO-FTRN# DIESEL GENERATORIG1OO FAILS TO RENAIN RUtiING 3 8.5H 4.16E-02
5.OE-03H

>
18,.DG-GIOOIUNAN# DIESEL GENERATOR G1OO UNAVAILABLE DUE TO MAINTENANCE ‘ 1 lN 4.40E-02N 9.46E-06

4.4E-02N
oPRG200-RMNN# FAIL TO RESTORE “DIESELG200 TO STANDBY FOLLOWINGMAINTENANCE 1 4.3E-02N 2.15E-04N

5.OE-03N

19. DG-GIOO-FTRN# DIESEL GENERATOR G1OO FAILS TO REMAIN RUNNING 3 8.5H 4.16E-02 ‘ 8.95E-06
500E-03H

oPRG200-RMNN# FAIL TO RESTORE DIESEL G200 TO STANDBY’FOLLOWINGMAINTENANCE 1 4.3E-02N 2.15E-04N
5.OE-03N

20. DG-G200-FTRN# DIESEL GENERATOR G200 FAILS TO,RE!MAINRUNNING 3 8,5H 4.16E-02 8.95E-06
5.OE-03H

OPRGIOO-RMNN# FAIL TO RESTORE DIESEL G1OO TO STANDBY FOLLOWINGMAINTENANCE 1 ,4.3E-02N 2.15E-04N ~
5.OE-03N

21. BKRB9-2BFTON# NORMAL POWER BREAKER E39-2BFAILS TO OPEN 1 lN 5.00E-04N 5.00E-06
5.OE-04N

,’
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Cutsets for I:\CAFTA\CUT\POWD~CSR 11/08/94 12:05 AM (CONT.,)

Set Event Description c B.E. Calc. Gutset
No. Name ‘Prob Result Prob

\

DG-G200-FTSNII DIESEL.GENERATORG200FAILS TO START . 1 lN 1.00E-02N
1.OE-02N ,,

22. BKRBlo2BFToN# NORMAL POWER BREAKER B1O-2B”FAILSTO OPEN \ 1 lN 5:OOE-04N 5.00E-06
. 5,0E-04N

DG-GIOO-FTSN# DIESEL GENERATOR GIOO FAILS TO START 1 lN 1.00E-02N ‘
> l,OE-02N

,.

23. BKRB9-5BFTcN# SUPPLY BREAKER B9-5B FAILS TO CLOSE , 1 lN 5.00E-04N” 5.00E-06
5.OE-04N

DG:G200-FTsN#, DIESEL.GENERATORG200’FAILS TO START 1 - lN 1.00E-02N
1.OE-02N

24. BKRBlo5BFTcN# SUPPLY BREAKER B1O:5B FAILSTO CLOSE
.-

1 lN 5.00E:04N .5.00E-06
5.OE-04N

DG-GIOO-FTSN# DIESEL GENERATOR G1OO FAILS TO START 1 lN -1.00E-02N
1.OE-02N

.-
.,,

,“
25. DG-GIOOLFTSN# DIESEL GENERATOR G1OO FAILS TO START 1 lN 1.00E-02N .2.15E-06

1.OE-02N
oPRG200-RMNN# ‘ FAIL TO RESTORE DIESEL G200 TO STANDBY FOLLOWING MAINTENANCE 1 4.3E-02N 2.15E-04N

( 5,0E-03N ..
r,
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.’

.-

,,

I

.

‘i%<,
0

.’

< . .

t
. .

I -.

. .
. .

. .
. .

.
.,

. .
. .

. . .

. . .

~
)

I
.-

\
.—

. . .



X-ESR-S-00001,REV. O

.
,1 LOSS OF BACKUP POWER (DIESEL GENERATORS)

Top Event Probability: 1.06E-02

Risk Achievement Worth
Basic Event Name DescrilNion W
BKR-5B-CCEN# CC: BOTHDIESELSUPPLYBRKRSFAIL TO CLOSE
CC2SBSWT’RMNN#“ CC FAIL TO RESTOREDIESELSTO STANDBY 2:15E-04
BKR1/’2OOCCBN# CC BOTHDIESELSUPPLYBRKRS TIUUWFEROPEN 2.55E-07.
BKRB9BloccDN# CC: NORMBRKRSB9-2BANDB1O-2BFAIL TO OPEN 5.00E-05
DG-1/2oocccN# CC BOTHDIESELGENEEL4TORSFAIL TO START 1.00E-03
DG-1/200CCDN# CC BOTHDIESELSFAILTO REMAINRUNNING 424E-03
BKRB105BFOPN# SUPPLYBREAKERB1O-5BTRANSFERSOPEN 2.55E-06
0PRG200-RMNN# FAIL TO RESTOREDIESELG200 TO STANDBY 2.15E-04
BKRBlo5BFTcN# SUPPLYBREAKERB1O-5BFAILS TO CLOSE 5.00E-04
13KRB102BFI’ON# NORMALPOWERBREAKERB1O-2BFAILS TO OPEN 5.00E-04
DG-0200-FT.SN# DIESELGENERATORG200FAILS TO START 1.00E-02
DG-G200-FI’RN# DIESELG200FAILSTO REMAINRUNNING 4.16E-02
BKRB9-5BFoPN# SUPPLYBREAKERB9-5BTRANSFERSOPEN 2.55)3=06
OPRGIOO-RMNN# FAIL TO,RESTOREDIESELG1OOTO STANDBY 2.15E-04
BKRB9-5BFI’CN# ‘ SUPPLYBREAKERB9-5BFAILS TO CLOSE 5.00E-04
BKRB9-213FrON# NORMALPOWERBREAKERB9-2BFAILS TO OPEN 5.00E-04
DG-GIOO-F13N# DIESELGENERATORG1OOFAILS TO START 1.00E-02
DG-G1OO-ITRIW DIESELG1OOFAILSTO REMAINRUNNING 4.16E-02
DG-GIOO-UNAN# DIESELG1OOUNAVAILABLEDUE TO T&M 4.40E-02
Modi13ed top event frequency= (top event frequency) x (risk achievement worth).

/ ,

Basic Event Name
DG-1/200CCDN#
DG-G200-171RN#
DG-GIOO-UNAN#
DG-GIOO-FrRN#
DG-lt200CCCN#
DG-G200-FrsN#
DG-GIOO-l?E3N#
CC2SBS~#

Risk Reduction Worth
. Dexriution

CC BOTHDIES13MFAILTOREMAINRUNNING
DIESELG200FAILSTOREMAINRUNNING
DIESELG1OOUNAVAILABLEDUETOT&M
DIESELG1OOFAILSTOREMAINRUNNING
CC BOTHDIESELGENERATORSFAILTOSTART
DIESELGENERATORG200FAILSTOSTART
DIESELGENERATORG1OOFAILSTOSTART
CC FAILTORESTOREDIESELSTOSTANDBY

4.16E-02 -
4.40E-02
4.16E-W”
1.00E-03
1.00E-02
1.00E-02
2.15E-04

Ail!m
9.41E+01
9.41E+01
9.41E+01
9.41E+01
9.41E+01
9.41E+W
9.76Etoo
9.75E+O0
9.75E+00
9.75E+O0
9.67E+O0
9.41E+00
5087Et00
5.87E+O0
5.871XO0
5.87E+O0
5.83E-I-00
5.68E+O0
5.67E+O0

RfxnY
1.66E+O0
1.60E+O0
128E+00
lXE+OO
1.1OE+OO
1.1OE+OO
1.05E+O0
1.02Eiuo

Nom Eventsthatmakeless‘tian1%differenceto the impo~ce factorare not included.
Modifiedtop eventfrequency= (topeventfrequency)/ (iisk reductionworth).

,
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Cutsets for I:\CAFTA\CUT\POWN.CSR 11/08/94 12:06 AM

Set - Event Description c B.E. Calc.
No. Name

Cutset
Input Result’, Freq.(/yr).,

TOP-POWN 3.02E-01

1. HPWLP-H-BFLH+ LOSS OF POWER FROM SRS GRID TO H-AREA SWITCHGEAR ‘ .4 - 8.5H 2,91E-04 3.00E-01
3.OE-OIY ‘

2. FED-1-2-CCAH+ “ cc: FAILURE,OF BOTH 1,3.8-kV,FEEDERS 4 8.5H 8.50E-07. 8.76E-04
.. 1.OE-07H ‘..’ \.

3. “LPWST-LPBFLH+, FAILURE TO SUPPLY POWER TO GRID FROM ON-SITE AND OFF-SITE 4’ 8’.5H 7.76E-07 . .8.00E-04
SOURCES ,, “8.OE-04Y

..,,
4. BKRA1-A2CCBH+ cc: FAILURE OF 13.8-kV FEEDER BREAKERSA101IA2O2 - 4 8.5H 2.55E-07 ‘,2.63E-04

SPURIOUSLY OPEN” 3;OE-08H

5.’BKR-5A5BCCBH+ “ cc: FAILURE OF 13!8-kV FEEDER BREAKERS 5A/5B - SPURIOUSLY 4 8:5H 2.55E-07 2.63E-04
OPENS 3.OE-08H

.
6, BUSA1-A2CC!AH+ .“cc: FAILURE OF 13.8-kV BUSSES Al AND A2 4 8.5H 8.50E-08 8.76E-05

. .-,, 1.OE-08H ‘“ “

7. BUS--Al-UNAH# BUS Al ‘UNAVAILABLEDUE TO TESTING/MAINTENANCE ‘ - 1 lN “3,80E-02N 3.33E-05
/ 3.8E-02N

Bus-.-ABFLHtHt FAILURE OF li.e-kv BUS A2 4 8’.5H 8.50E-07
. -.1.OE-07H

8. FED--1--BFLH+ FAILURE OF.13:8-kV FEEDER #1 —. 4 8.5H 8.50E-06 1.49E-07
.’

FED~-2--BFLH+
1.OE-06H

FAILuREOF 13.8-kv FEEDER #2
,-

‘4 8.5H .8.ioE-06
. 1.OE-06H

- 9. BKR-AIOIFOPH+ FAILURE OF 13.8-kV FEEDER-BREAKERA101 - SPURIOUSLY OPENS 4 “ 8.5H 2.55E-06 4.47E-08
. . 3.OE-07H

FED--2--BFLH+ FAILURE OF 13.8-’kVFEEDER #2’ ‘.
.

4 8.5H \8.50E-06
1.OE-06H,.,.

10. BKR-A202FOPH+ FAILURE 0F,13.8-kV FEEDER BREAKER A202 - SPURIOUSLY OPENS 4 ““ 8.5H 2.55E-06 4.47E-08
.$’ 3.OE-07H

FED--1--BFLH+ FAILURE OF 13.8-kV FEEDER #1 4 ‘ 8,5H 8,50E-06 ‘., . 1.OE-06H
.

11. BKR-’5A-FOPH+ FAILURE OF 13.8=kV FEEDER BREAKER 5A - SPURIOUSLY OPENS 4 ‘ 8.5H 2.55E-06 4.47E-08
., ‘3.OE-07.H

FED-=-2--BFLH+‘. FAILURE’OF 13.8-kV FEEDER #2. 4 8.5H 8.50E-06
1.OE-06H ‘

12. BKR--5B-FOPH+ FAIiURE OF 13.8-kV FEEDER BREAKER 5B - SPURIOUSLY OPENS’ 4 8.5H 2.55E-06 4.47E-08’
3.OE-07H

1

I
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CutSets fOr I:\CAFTA\CUT\POWN.CSR 11/08/94 12:06 AM (CONT.)-

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq. (/yr)

FED--1--BFLH+ FAILURE OF 13.8-kV FEEDER #1 4 8.5H 8.50E-06
1.OE-06H

13. BKR--5A-FOPH+ FAILURE OF 13.8-kV FEEDER BREAKER 5A - SPURIOUSLY OPENS 4 8.5H 2.55E-06 1.34E-08
3.OE-07H

BKR-A202FOPH+ . FAILURE OF 13.8-kV FEEDER BREAKERA202 - SPURIOUSLYOPENS 4 8.5H 2.55E-06
3:OE-07H

14. BKR--5A-FOPH+ ;.FAILUREOF 13.8-kV FEEDER BREAKER5A - SPURIOUSLY OPENS 4 .8.5H 2.55E-06 1.34E-08
3.OE-07H

BKR--5B-FOPH+ FAILURE OF 13.8-kV FEEDER BREAKER5B - SPURIOUSLY OPENS 4 8.5H 2.55E-06
3.OE-07H \

15. BKR-A101FOPH+ FAILURE OF 13,8-kV FEEDERBREAKER A101 - SPURIOUSLYOPENS 4 8.5H 2,55E-06 1.34E-08
3.OE-07H

BKR-A202FOPH+ FAILURE OF 13.8-lcVFEEDER BREAKERA202 - SPURIOUSLYOPENS 4 8.5H 2.55E-06
3’.OE-O7H .’

16. BKR--5B-FOPH+ FAILURE OF 13.8-kV FEEDER BREAKER 5B - SPURIOUSLY OPENS 4 8.5H 2.55E-06 1.34E-08
3.OE-07H

BKR-A101FOPH+ FAILURE OF 13.8-kV FEEDER BREAKERA1OI - SPURIOUSLYOPENS 4 8.5H 2.55E-06 ,
3.OE-07H

17, BKR-A201FOPH+ FAILURE 0F”13.8-kV TIE BREAKERA201 - SPURIOUSLY OPENS ‘ 4 8.5H 2.55E-06 1.70E-09
3.OE-07H

BUS--Al-UNAH# BUS Al UNAVAILABLE‘DUETO TESTING/MAINTENANCE 1 lN 3.80E-02N
3.8E-02N

FED--2--BFLH+ FAILURE OF 13’.8-kVFEEDER #2 ‘ 4 8.5H 8.50E-06
1.OE-06H

18. BUS--A1-BFLH+ FAILURE OF 13,8-kV BUS’A1 4 ~ 8.5H 8.50E-07 11”49E-09
l,OE-07H

f BUS--A2”BFLH+ FAILURE OF 13.8-”kV”BUSA2 4 8.5H 8.50E-07
.- 1.OE-07H

19. BUS--A2-BFLH+ FAILURE OF 13.8-kv BUS A2 4 8.5H 8.50E-07-‘ 7.88E-10
1.OE-07H

oPR--5B-LoHH# OPERATOR FAILS TO REMOVE LOCKOUTON.FEEDER BREAKER 5B 1 1.8E-04N 9.00E-07N
5,0E-03N

20. BUS--A2-BFLH+ FAILURE OF 13.8-kV BUS A2 / 4 8.5H 8.50E-07 7.88E-10
1.OE-07H

OPR--Al-LOHH# OPERATOR FAILS TO REMOVE LOCKOUTON BUS Al 1 1.8E-04N 9.00E-07N
5.OE-03N

21. PUS--A2-BFLH+’ FAILURE OF 1308-kV BUS A2 4 8.5H 8.50E-07 7.88E-10
1.OE-07H

.
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CutSets for I:\CAFTA\CUT\POWN,CSR 11/08/94 12:06 AM (CONT.)

oPR-A202LoHH#
\

23. BKR-A201FOPH+

BKR-A202FOPH+

BUS--Al~UNAH#

24..BKR--5B-FOPH+
.

BKR-A201FOPH+

BUS~-Al-UNAH#

25. BKR-A201FOPH+

BUS--A2-BFLH+

IFED--1--BFLH+,,

Description .. c

,. ..
OPERATOR FAILS TO REMOVE LOCKOUT ON TIE BREAKERA201 1

,,

FAILURE OF 13.8-kV BUS A2 ‘ 4

OPERATOR FAILS,TO REMOVE LOCKOUT ON FEEDER BREAKERA202 1

FAILURE OF 13.8-kV TIE BREAKER A201 -’SPURIOUSLYOPENS 4

FAILURE OF 13.8-kV FEEDER BREAKER A202 - SPURIOUSLYOPENS ‘4

BUS A1,UNAVAILABLE DUE TO TESTING/MAINTENANCE 1
,,

FAILURE OF 13.8-kV FEEDER BREAKER 5B : SPUR~OUSLYOPENS 4
~.

FAILURE oF.13-.8-kvTIE BREAKER A201 - SPURIOUSLY OPENS 14

‘BUSAl ~AVAILABLEDUE TO TESTINGhlAINTENANCE”
‘ 1’1

. ,.

FAILURE OF 13.8-kv TIE BREAKER A201 - SPuRiOukLY OPENS ‘ ~ 4
/

FAILURE OF 13.8-kV BUS A2 ‘- 4
.,, .-

FAILURE OF 13.8-kV FEEDER#l ., I4

B.E:
Input

1.8E-04N
500E-03N

8.5H
l:OE-07H
.l.8E-04N
5.OE-03N

,8.5H
3.OE-07H

3,0E:i;;

3.8E-O;:

8.5H
3.OE-07H

8.5H
3.OE-07H

lN
3.8E-02N

8.5H
3.OE-07H

8.5H
1.OE-07H

8’.5H
1.OE-06H

Calc.
Result

9.00E-071

8.50E-07

9.00E-071

2,55E-06

2’.55E;O”6

3.80E:021

.
2.55E-06

2.55E-06

3..8oE-o2]

2.55E-06

8.50E-07

8.50E-06

Cutset
Freq.(/yr)

7.88E-10

5.O9E-10

5.O9E-10

5.70E-14

4
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X-ESR-S-00001,, REV. O

LOSS OF NORMAL ELECTRIC POWER TO DWPF
Top Event Frequency: 3.02E-OUYR

f Risk Achievement Worth
@ic Event Name Descrhltion ~
BKIW1-A2CCBH+-I _ CC: FEEDERBRKRSAIO1/A202SPURIOUSLYOPEN 3.00E-08EI
BKR-5MBCCBH+-I CC FEEDERBREAKERS5A/5BSPURIOUSLYOP~ 3.00E-08/H
BUSA1-A2CCAH+-I CC ,FAILUREOF13.8-kVBUSSESAl ANDA2 1.00E48/H
HPWLP-H-BIIH+-I LOSSOFPOWERFROMSRSGRIDTOH-AREA 3.42E-05/H
FED-1-2-CCAH+-I CC FAILUREOFBO’IH13.8-kVFEEDERS 1.00E-07/H
LPWST-LPBELI-1+-I F@NlU3 OFON-SITEANDOFF-SITESOURCES 9.13E-08/H
BUS-A2-BFLH+-IC FAIIXllE”OF13.8-kVBUSA2 1.00E-07/H.
BKR-A202FOPH+-IC FEEDERBREAKERA202- SPURIOUSLYOPENS 3.00E-07/H
BKR-5B-FOPH-I-IC 13.8-kVFEEDERBREAKER5B- SPURIOUSLYOPENS 3.00E-07/H~
FED-2-BFLH+-IC FAILUREOF13.8-kVFEEDER~ 1.00E-06/H
BKR-A101FOPH+-IC FEEDERBREAKERA101SPURIOUSLYOPENS 3.00E-07/H
BKR-5A-FOPH-I-IC 13.8-kVFEEDERBREAKER5ASPURIOUSLYOPENS 3.00E-07/H
TED-1-BFLHt-IC FAILUREOF13.8-kVFEEDER##l. 1.00E-06/H
BUS-A1-BFLH+-IC FAILUREOF13.8-kVBUSAl 1.00E-07/H
BKR-A201FOPH+-IC TIE,BREAKERA201- SPURIOUSLYOPENS 3.00E-07/H
Modiiled top event frequency= (top event frequency) x (risk achievement worth).

i$~w
290E+04
2.90E+04
2.90E+04
2.90E+04
2.90E+04
2.90E-I-04
1.1OE-KI3
1.44E+O0
1.44E+00
1.44E@0
1.44E+00
1.44E+00 o .
1.44EtO0
1.03E+O0
1.02EiO0

Risk Reduction Worth
Basic Event Name Descrir)tion Prob/Freq RedW
HPWLP-H-BFLH+-I LOSS OF POWERFROM SRS GRIDTO H-AREA 3.42E-05/H 130E+02

/
Note: Events thatmake less than 1% difference to the importance factor are not included.

, Modii3ed top event frequency= (top event frequency)/ (risk reduction worth).

.
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Cutsets for I:\CAFTA\CUT\W.CSR 11/08/94 12:08 AM

/

Set Event Description c
No.

B.E.
Name .

Calc. Cutset
Prob“ Result’ Prob

TOP-W - ,, 3.33E-05

1. FAN-123-C3CR# cc: ‘THREE FANS FAIL TO REMAIN RUNNING 5 7D 1.26E-04’ 6,30E-06
1.5E-06H

oPRsDoo4RMHR# ‘ OPERATOR FAILS TO OPEN SUCTION ‘DAMPER’FOLLOWINGMAINTENANCE 1 IN 5.00E-02N
\ 5.OE-02N ..

2. ‘FAN-123-c3CR# cc: “THREEFANS FAIL TO REMAIN RUNNING 5 7D 1.26E-04 6.30E-06
,, 1.5E-06H

oPRBKRo4(RMHR# OPERATOR FAILS TO REMOVE LOCKOUT ON BREAKER FOLLOWING ‘ 1 lN 5.00E-02N
MAINTENANCE . 5,0E-02N

3. FAN-123-C3CR# cc: THREE FANS FAIL TO REMAIN-RUNNING 5 ‘ 7D 1.26E-04 6.30E-06
1.5E-06H

POP-S13FNOFFR# PROCESS OPERATING PROCEDURE FOR STANDBY FAN NOT OPERATING 1
,’

lN 5.00E-02N
\ 5.OE-02N

.

4. FAN-1234C3CR# cc: FOUR FANS FAIL TO REMAIN RUNNING 5 8H 6.00E-06 6.00E-06
1.5E-06H

5. FAN-123-c3cR# cc: -THREE FAiLSFAIL TO REMAIN RUNNING 5 7D 1.26E:04 3.78E-06.-~,
.. 1.5E-06H

OPR--PT-MCHR# OPERATOR MISCALIBRATES PRESSURE TRANSMITTERS (OUTOFRANGE) 1 lN 3.00E-02N
3.OE-02N

6. FAN-123-C3CR# c:: THREE FANS FAIL TO REMAIN RUNNING
- \
5 ‘t 7D 1.26E-04 ~3.;2E-06

1.5E-06H ‘
FAN-’SB--UNAR# STANDBY FAN UIjlAVAILABLE’DUETO MAINTENANCE 1 IN 2.40E-02N

.. 2.4E-.O2N

7. FAN-123-C3CR# cc: THREE FANS FAIL TO REMAIN RUNNING 5 7D “ 1.26E-04 6.30E-07
1.5E-06H

FANoooo4FTsR# ‘ STANDBY FAN FAILS,TO START 1 lN 5.00E-03N -
5.OE-03N

8. DMP--SB-FTOR#” STANDBY FAN EXiIAUST”DAMPERFAILS TO OPEN “ 1 lN 3.00E-03N :3.78E-07,, ,
3.OE-03N

FAN-123-C3CR# cc: T?HREEFws FAIL TO RENAIN RUNNING . 5 7D 1.26E-04
,. ~,5E-06H

9. FAil-123-C3CR# cc: THREE FANS FAIL TO REMAIN RUNNING , 5 7D 1.26E-04 3.17E-07
1.5E-06H

F7-iN-SB--FTRR# STANDBY FAN FAILS TO REMAIN RUNNING 5 7D 2.52E-03 ‘..
3.OE-05H

10. DCS--EP-BFLE# DCS FAILS.(EXCLUDINGPOWN AND POWD EVENTS) 5 14D 5.04E-04 6.35E-08
3.OE-06H

.
I

/ f
“--

,,
‘..

. .



CutSets for I:\CAFTA\CUT\W.CSR 11/b8/94 12:08 AM.(CONT.)

Set Event Description c B.E. Calc. ‘ Cutset
No. Name Prob Result Prob

FAN-123-C3CR# cc: THREE FANS FAIL TO REMAIN RUNNING 5 7D 1.26E-04 ‘
1.5E-06H

11. RY-1234-C3DR# cc: FOUR FAN RELAYS FAIL OPEN 5 ‘ 8H 6.00E-08 6.00E-08
1.5E-08H

12. BKR-1234C3DR# cc: FOUR FAN BREAKERS FAIL OPEN 5 8H 6.00E-08 6.00E-08
1.5E-08H

13. FANOOOOIFTRR# FAN #1 FAILS TO REMAIN RUNNING 3 96H 2.88E-03‘ 1.i5E-08
3.OE-05H

. FANoooo2FTRR# FAN #2 FAILS TO REMAIN RUNNING 5 7D 2,52E-03
3.OE-05H -

FANoooo3FTRR# FAN #3 FAILS TO REMAIN RUNNING 5 , 3M 3,17E-02
3.OE-05H

oPRBKRo4RMHR# OPERATOR’FAILS TO REMOVE LOCKOUT ON BREAKER FOLLOWING “ 1 IN 5.00E-02N
MAINTENANCE 5.OE-02N

140 FANOOOOIFTRR# FAN #1 FAILS TO REMAIN RUNNING 3 96H 2.88E-03 1.15E~08
,- 3.OE-05H

FANoooo2FTRR# FAN #2 FAILS TO RENAIN RUNNING 5 7D 2.52E-03
3.OE-05H

FANoooo3FTRR# FAN #3 FAILS TO REMAIN RUNNING 5 3M 3.17E-02
340E-05H

POP-SBFNOFFR# PROCESS OPERATING PROCEDURE FOR STANDBY FAN NOT OPERATING 1 IN 5.00E-02N
i 5.OE-02N

15. FANOOOOIFTRR# FAN #1 FAILS TO REl@IN RUNNING 3 96H 2.88E-03 1.15E-08
3,0E-05H

FANoooo2FTRR# FAN #,2FAILS TO REMAIN RhJNING 5 7D 2,52E-031
3.OE-05H

FANoooo3FTRR# FAN #3 FAILS TO REMAIN RUNNING, ., 5 3M 3.17E-02
3.OE-05H

oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWINGMAINTENANCE 1 lN 5,00E-02N
. 5.OE-02N

16. FANOOOOIFTRR# FAN #1 FAILS TO REMZKGNRUNNING - 3 96H 2.88E-03 6.88E-09
3.OE-05H

FANoooo2FTRR# FAN #2 FAILS TO REMAIN RUNNING 5 7D 2,52E~03
3.OE-05H

FANoooo3FTRR# FAN #3 FAILS TO REMAIN RUNNING 5 , 3M 3.17E-02
300E-05H

OPR--PTPMCHR# OPERATOR MISCALIBRATES PRESSURE TRANSMITTERS (OUTOF RANGE) 1 lN 3.00E-02N
3.OE-02N

17. FAN-SB--UNAR# STANDBY FAN UNAVAILABLE DUE TO MAINTENANCE 1 lN 2.40E-.O2N 5.51E-09
. 2.4E-02N

.



Cutsets for I:\CAFTA\CUT\W. CSR
}

11/08/94 12:08 AM (CONT.)

u
w
o

Set Event Description c B.E. Calc, Cutset i

No. Name Prob Result Prob

FANOOOOIFTRR# FAN #1 FAILS TO REMAIN RUNNING . 3 96H 2.88E-03
3.OE-05H

FANoooo2FTRR# FAN #2 FAILS.TO REMAIN,RUNNING”’ 5 7D 2.52E-03
,, 3,0E-05H ‘

FANoooo3FTRR# FAN #3 FAILS TO REMAIN RUNNING 5 3M 3.17E-02
3,0E-05H -

18. POP-SBFNOFFR# PROCESS OPERATING PROCEDURE FOR STANDBY FAN NOT OPERATING 1 lN 5.00E-02N -3.00E-09
, ,. 5.OE-02N

RY--l23-C3DR# cc: THREE FAN RELAYS FAIL OPEN “.5 8H 6.00E-08
., 1.5E-08H

. .
19. oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWING-MAINTENANCE “1‘ IN 5,00E-02N 3.00E-09

./ 5.OE-02N
RY--l23-C3DR# cc: THREE,FAN RELAYS FAIL OPEN . 5 8H 6.00E-08

1.5E-08H
,,,

.,200oPRBKRo4RMHR# OPERATOR FAILS TO REMO~E LOCKOUT ON BREAKER FOLLOWING 1 lN 5.00E-02N 3.00E-09
MAINTENANCE 5.OE-02N

RY--l23-C3DR# cc: THREE FAN RELAYS FAIL OPEN 5 8H 6.’OOE-O8
. 1.5E-08H

-.
21. BKR-123-C3DR# cc: THREE FAN BREAKERS FAIL OPEN 5 -: 8H \6.ooE-08 3.00E-09

<, 1.5E-08H , ‘
oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER’FOLLOWING MAINTENANCE 1 ““ IN 5.00E-02N

.\ 5.OE-02N
‘t

‘2’2.BKR-123-C3DR# cc: THREE F-h BREAKERS FAIL OPEN” 5 8H 6.00E-08 3,00E-09
1.5E-08H

oPRBKRo4RMHR# OPERATOR.FAILSTO REMOVE LOCKOUT ON BREAKER FOLLOWING 1 - lN i.00E-02N
MAINTENANCE . 5.OE-02N .

23. BKR-123-C3DR# cc: THREE FAN BREAKERS FAIL OPEN , 5 8H 6.00E-08 3.00E-09
1.5E-08H

POP-SBFNOFFR# PROCESS OPERATING PROCEDURE FOR STANDBY FAN-NOT OPERATING 1 ‘ lN 5.00E-02N,’
5.OE-02N

“24. FAN-123-C3CR# cc: THREE’FANS FAIL TO REMAIN RUNNING ~ 5 7D 1.26E-04 2.12E-09
1.5E-06H

PE-55/6-CCAR# CC: FAiLURE OF BOTH PRESSURE TRANSMITTERS (PT-5756,’PT-5755)5 14D 1.68E-05
1.OE-07H “-

25. OPR--PT-MCHR# OPERATOR MISCALIBRATES PRESSURE TR~SMITTERS (OUT OF-RANGE) 1 lN 3.00E-02N 1:80E-09’
3.OE-02N

RY--l23-C3DR# cc: ‘THREE FAN RELAYS FAIL OPEN 5 8H 6.00E-08
1.5E-08H

I

I

.,



X-ESR-S-00001, REV. O

VENTILATIONFAILS (VV/OLOSS OF POWFiRORIA)
TopEventProbability:3.33E-05 ~

Basic Event NarnQ
FAN-1234C3CR#
BKR-1234C3DR#
RY-1234-c3DR#
BKR-123-C3DW
RY-123-C3DR#
FAN-123-C3CW
BKR-SB-FOPR#
RY-SB-FOPR#
RY-SB-FI’CR#
PE-55/6-ccAR#
.DCS-EP-BEU3#
FAN-SB-FTRW
DMP-SB-FI’OR#
FANOOO04FTSR#
FAN-SB-UNAR#
OPR-PT-MCHM
oPRBKRo4RMHR#
oPRsDoo4RMHR#
POP-SBFNOFFM
BKR00002FOPR#
RY-00002FOPR#
FAN~ “
BKROOOOIFOPR#
RY-OOOOIFOPR#
FANOOOOIFIRW
RY-0ooo3FoPR#

Risk Achievement Worth .
Description

CC FOURFANSFAILTOREMAINRUNNING
CC FOURFANBREAKERSFAILOPEN . -
CC FOURFANRELAYSFAILOPEN
CC THREEFANBREAKERSFAILOPEN
CC THREEFANRELAYSFAILOPEN
CC THREEFANSFAILTOREMAINRUNNING
STANDBYFANBREAKERFAILSOPEN
STANDBYFANRELAYFAILSOPEN
STANDBYFANRELAYFAILSTOCLOSE
CC FAlLUIU3OFBOI’HPRESSURETRANSMITTERS
DCSFAILS(EXCLUDINGPOWNANDPOWD)
STANDBYFANFAILS’173REMAINRUNNING
STANDBYFANEXHAUSTDAMPERFAILSTOOPEN
STANDBYFANFAILS~ START
STANDBYFANUNAVAILABLEDUE‘IUT&.M
PRESSURETRANsMrrrERsMISCALTBRATED
FAIL‘Ill REMOVELOCKOUTFOLLOWINGT&M
FAILTOOPENSUCTIONDAMPERAFIERT&M
POPFORSTANDBYFANNOTOP.EMIING
FAN#2BREAKERFAIU3OPEN
FAN#2RELAYFAILSOPEN
FAN#2FAILSTOREMAINRUNNING
FAN#l BREAKERFAILSOPEN
FAN#l RELAYFATLSOPEN
FAN#l FAILSTOREMATNRUNNING
FAN#3RELAYFAILSOPEN

6.00E-06
6.00E-08
6.00E-08
6.00E-08
6.(X)E-08
1.26E-04
1.20E-06
120E-06
1.00E-05
1.68E-05
5.04E-04
2.52E-03
3.MEl-03
5.00E-03
2.4oE-@
3.00E-02
5.00E-02.
5.00E-02
5.(H)E-02
1.20E-06
L20E-06
2.52E-03
1.20E-06
1.20E-06
2.88E-03
120E-06

BKROooo3FoPR# “ FAN#3 BREAKERFAILS OPEN 1.20E-06
FANOOO03FTRR# FAN#3 FAILS TO REMAINRUNNING 3.17E-02
Modilled top event frequency= (top event frequency) x (risk achievement worth).

Basic Event Name
FAN-123-C3CR.#
POP-SBFNOFFIM .
oPRBKRo4RMHR#
0PRSDO04RMHIM
FAN-1234C3CIM
OPR-FT-MCHIM
FAN-SB-UIWUL$
FANOOO04FI’SR#
DMP-SB-FTOR#

Risk Reduction Worth
Dewrknion

CC THREEFANSFAILTOREMAINRUNNING -
POPFORSTANDBYFANNOTOPERATING
FAILTOREMOVELOCKOUTFOLLOWINGT&M
FAILTOOPENSUCTIONDAMPERAFIERT&M
CC FOURFANSFAUL‘II) REMAINRUNNING
PI?ESSURETRANsM1’1-IERsMISCALIBRA’IED
STANDBYFANUNAVAILABLEDUETOT&M ~
STANDBYFANFAILS3“0START
STANDBYFANEXHAUSTDAMPERFAILSTOOPEN

Prob/Freq
1.26E-0$
5.00E-02
5.00E-02
5.00E-02
6.003-06
3.00E-02
2.40E-02
5.00E-03
3.00E-03

A*W
3.00E+04
3.00E+M
3.00E+04
5.93Et03
5.93E+03
5.93E+03 ‘
4.80E+O0
4.80E+O0
4.80E+O0
4.80E+OQ
4.79E+00
4.79EtO0
4.78E+00
4.78E+00
4.70E+O0
4.68E+O0
4.61E+O0
4.61E+O0
4.61EtO0
1.59E+00 “
159E+00
1.59Etoo
1.52E+O0
1.52E+O0
1.51E+O0 .
1.05E+00
1.05E+O0
1.05E+O0

Nom Eventsthat make’lessthan 1%dilYerenceto the&ortance factorare not included.
Mod~led top event frequency= (top event frequency)/ (~kreduction-worth).

.

RedW
5.37E+O0 ‘
1.23E+O0
1.23E+O0
1.23E+O0
1.22E+O0
1.13E+O0
1.1OE+M
1.02Etoo ~‘
l.olEtoo

.
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Cutsets for I:\CAFTA\CUT\VV-E.CSR 11/08/94 12:10 AM

Set Event Description c B.E. Calc. Cutset
No. Name ., Prob Result Prob

TOP-W-E 1.06E-03

1. UPS-FAN-BFLR# LOSS OF UPS 1 IN 4.70E-04N 4.70E-04
4.7E-04N

\
2. FAN-12--ccD’R#‘ “cc: TWO RE-STARTED FAN LINES FAIL TO REMAIN RUNNING 5 7D 2.52E-04 2.52E-04

3.OE-06H

3. FAN-1234C3FR# cc: FOUR FANS FAIL TO START 1 IN 2.50E-04N 2.50E-04
2.5E-04N

4. RY--l234C3GR# cc: FOUR FA”NRELAYS FAIL TO CLOSE 1 lN 5.00E-05N 5,00E-05
5.OE-05N

5. FAN-123-C3FR# cc: THREE FtiS FAIL TO START
,.

1 lN 2.50E-04N 1.25E~05
2.5E-04N

oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWINGMAINTENANCE 1 lN 5.00E-02N
5.OE-02N

.

6. FAN-123-C3FR# cc: THREE FANS FAIL TO START ‘ 1 lN 2.50E-04N 1.25E-05.- 2.5E-04N
oPRBKRo4RMH”R# OPERATOR FAILS TO REMOVE LOCKOUT ON BREAKER FOLLOWING 1 IN 5.00E-02N

MAINTENANCE 5.OE-02N

7.,FAN-123-C3FR# cc: THREE FANS FAIL TO START 1 lN 2.50E-04N 6.00E-06
2.5E-04N

FAN-SB--UNAR# STANDBY FAN UNAVAILABLEDUE TO MAINTENANCE 1 lN 2.40E-02N
2.4E-02N

8. oPRBKRo4RMHR# OPERATOR FAILS 7!0REMOVE LOCKOUT ON BREAKER FOLLOWING 1 lN 5.00E-02N 2.50E-06
MAINTENANCE 5.OE-02N

RY--l23-C3GR# cc: THREE FAN RELAYS FAIL TO CLOSE 1 lN 5.00E-05N
5.OE-05N,.

9, oPRsDoo4RMHR# ‘OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWINGMAINTENANCE 1 lN 5.00E-02N, 2.50E-06
5.OE-02N

RY--l23-C3GR# cc: THREE FAN RELAYS FAIL TO CLOSE 1 lN 5.00E-05N ‘
. 5.OE-05N

. .
10. FAN-12--cccR# cc: TWG FANS FAIL TO START (SAMEBUS) 1 lN 5.00E-04N 1.2.6E-06

5.OE-04N
FAN-SB--FTRR# STANDBY FAN FAILS TO REMAIN RUNNING ,’ 5 7D 2.52E-03

. 3.OE-05H

11. FAN-SB--UNAR# STANDBY FAN UNAVAILABLEDUE TO MAINTENANCE 1 lN 2.40E-02N 1.20E-06
2.4E-02N

RY--l23-C3GR# cc: THREE FAN RELAYS FAIL,TO CLOSE 1 lN 5.00E-05N
5.OE-05N

‘.

.

,

.

0
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Cutsets for I:\CAFTA\CiT\W-E.CSR 11/08/94 12’:.10AM (CONT.)

Set Event Description, .’ c B.E. Calc. Cutset .
No. Name Prob Result Prob

.

12. DMP--SB-FTORil STANDBY FAN EXHAUST DAMPER FAILS TO OPEN 1 ‘IN -3.00E-03N 7.50E-07,, \ !. 3.OE-03N
THREEFANS FAIL TO START 1FAN-123-C3FR# cc: lN 2.50E-04N

2,5E-04N -

13, FAN-SB-~FTRR# STANDBY FAN FAILS TO REMAIN RUNNING 5 - 7D 2.52E-03 2,52E-07
3.oE-d5H

‘RY--l2:-ccER# cc: TWO FAN RELAYS FAIL TO CLOSE (SAMEBUS’) . 1 lN 1.00E-04N
1.OE-04N

. .

14. DMP-~SB-FTOR# ST~DBY FAN EXHAUST DAMPER FAILS TO OPEN .1 ‘ IN 3.00E-03N 1.50E-07
3.OE-03N

RY--l23-t3GR# cc: THREE’FAN RELAYS FAIL TO CLOSE 1 IN 5.00E-05N
5.OE-05N ,,

15. BKR-12--ccBR#’ cc: TWO FAN BREAKERS’FAIL OPEN 5 ‘ 8H 1.20E-07 1.20E-07
3.OE-08H

16’.RY--l2--c2DR# cc:. TWO FAN’RELAYS FAILIOPEN 5 8H 1.20E-07 1.20E-07
. . 3.O,E-Q8H

17. FAN-12-_-cccR# cc: Two FANS FAIL TO START’fSAME BUS) . . , 1 .. . lN .5.00E-04N 6.OOE-10
5.OE-04N ‘- ““

,RY--SB--FOPR# STANDBY FAN RELAY FAILS OPEN 5 8fi 1.20E-06
300E-07H

.> ., ,.
18. BKR-SB--FOPR# STANDBY FAN BREAKER FAILS OPEN ‘. “ 5 8H 1.20E-06 ..6.OOE-10

‘3.OE-07H
FAN-12--cccR#” cc: TWO FANS-FAILTO START (SAME BUS) 1 lN 5.00E-04N ‘.

\ / (,, 5.OE-O.4N

19. RY--l2--ccER# cc.: TWO FAN RELAYS FAIL TO CLOSE (SAMEBUS) 1 lN 1.00E-04N 1-.2OE-1O
1.OE-04N ‘

RY--SB--FOPR# STtiDBY FAN RELAY FAILS OPEN “ 5 8H 1.20E-06 ,/
3.OE-07H

.20. BKR-SB--FOPR# STANDBY FAN BR=KER FAILS OPEN.
/

\ 5 8H 1.20E-06 .1.2OE-10
3.OE-07H

RY--l2--ccER# cc: TWO FAN RELAYS FAIL TO CLOSE (SAMEBUS) 1 lN 1.00E-04N .
‘. 1.OE-04N

-.

. ..,

. .

‘} )’ .
I

: \,
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VENTILATION FAILS (W/LOSS OF NORMALPOWER)
Top Event Probability: 1.06E-03

ltisk Achievement Worth
c Event Name

RY--l234C3GR# CC FOURFANRELAYSFAILTOC!LQSE
RY--l2-C2DR# CC TWOFANRELAYSFAILOPEN
BKR-12--ccBR# CC TWOFAN”BREAKERSFAILOPEN

Jpfi#J
l-m
1.20E-07

UPS-FAN-BFLIM LOSSOFUPS 4.70E-04
F@l:12-C@!l# CC TWORIXTARTEDFANLINESFAILTORUN 2.52E-W
FAN-1234C3FR# “CC:IXWRFANSFAILTOSTART 2.50E-04
RY-123-C3GR# CC THREEFANRELAYSFAIL~CLOSE 5.00E-05
FAN-123-C3FlM CC THREEFANSFAILTOSTART 2.50E-M
RY-12--CCER# CC TWOFANRELAYSFAILTOCLOSE(SAMEBUS) 1.00E4M
FAN-12-CCCR# (Xl TWOFANSFAIL‘IOSTART(SAMEBUS) 5.00E-04
BKR-SB-FOPR# STANDBYFANBREAKERFAILSOPEN 1.20E-06
RY-SB-lllPR# STANDBYFANRELAYFAILSOPEN 1.20E-06
FAN-SB--l7I’RlM STANDBYFANFAILSTOREMAINRUNNING 2.52E-03
DMP--SB-FIOR# STANDBYFANEXHAUSTDAMPERFMLS~ o~ 3.00E-03
FAN-SB--UNAR# STANDBYFAN UNAVAILABLEDUE‘IOT&M 2.40E-02
0PRBKR04RMHM FAIL TO REMOVELOCKOUTFOLLOWINGT&.M
0PRSDO04RMHIW FAIL ~ OPEN SUCTIONDAMPERAFTERT&M 2=
Modifkd top event frequency= (top event frequency) x (risk achievement worth).

Event NamQ
UPS-FAN-BFLR#
FAN-12-cCDR#
FAN-1234C3FR#
RY-1234C3GR#
FAN-123-C3FR#
oPRBKR04RMHR#
0PRSDO04R.MHW

Risk Reduction Worth

LOSS OF UPS
CC TWORESTARTED FANLINESFAIL ‘IORUN
CC FOUR FANSFAIL TO START
CC FOURFAN RELAYSFAIL TO CLOSE
CC: THREEFANSFAIL ‘IOSTART
FAIL ‘K)REMOVELOCKOUTFOLLOWINGT&M
FAILTO OPEN SUCTIONDAMPERAFTERT&M

Ipm&!2

2:52E-04
2.50E-W
5.00E-05
2.5QE-04
5.00E-02
5SK)E-02

9.42E+02
9.42E+02
9.42E+02
9.42E+02
9.42E+02
9.42E+02
1.16E+02
1.16E+02
3.37E+O0
3.37E+O0
1.56E+O0
1.56E+O0
1.56E+O0
1.2SE+O0
1.28E+O0
1.27E+O0
1.27E+O0

1.79E+O0
1.31E-too
1.31E+O0
1.05E+O0
1.03E+O0
1.OIE+OO
l.ollWOO

Note: Events that make less than 1% difference to the importance factor are not included.
Modified top event frequency = (top event frequency)/ (risk reduction worth).
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Cutsets for I:\CAFTA\CUT\W-EI. CSR 11/08/94 12:11 AM

ul
&.

.,

..

Set Event Description c B.E. Calc.
No.

Cutset
, Name Prob Result Prob

TOP-W-EI 7.56E-03

1. IA--FH--T&MR# FAN HOUSE INSTRUMENT.AIR“SYSTEMUNAVAILABLE DUE TO T&M 1 “ IN 3.20E-’O3N 3.20E-03
3.2E-03N

2: PGV-2630FTCR# PLWG VALVE 2630 FAILS TO CLOSE (STUCK) 1 %IN 3.00E-03N 3.00E-03
3.OE-03N~

3. UPS-FAN-BFLR# LOSS OF UPS 1 IN 4.70E-04N 4.70E-04
4.7E-04N

4. DMP--W--CCBR# cc: FOUR FAN EXHAUST DiMPERS FAIL TO OPEN 1 lN 3.00E-04’N 3.00E-04
3.OE-04N ,,

..-

5. FAN-12--ccDR# cc: Two RE-STARTED FAN LINES FAIL TO REMAIN RUNNING .- 5 7D 2.52E-04 2,52EL04-
3.OE-06H

6. “FAN-1234C3FR# cc: “FOURFANS FAIL TO START. ~ : lN 2.50E-04N 2.50E-04
2.5E-04N

7. RY--l234C3GR# cc: FOUR FAN RELAYS FAIL TO CLOSE 1 lN 5.00E-05N 5.00E-05
5.OE-05N

8. PSV-700-FOPl# PSV 700 ON AIR ACCUMULATORFAILS OPEN 3 26.4H 1.32E-05’ 1.32E-05
. 5.OE-07H

. 9. FAN-123-C~FR# CC:. THREE FANS FAIL Td START 1 lN 2.50E-04N 1.25E-05
2.5E-04N -’

oPRBKRo4RMHR# OPERATOR FAILSTO RE”MOVELO’CKOUTON BREAKER-FOLLOWING. ‘1 lN 5-.00E-O2N
MAINTENANCE . 5.0Ev02N

‘lo. FAN-123-C3FR# cc: THREE FANS FAIL TO START 1: lN 2.50E-04N 1.25E-05
2,5E-04N

oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWINGMAINTENANCE 1 .IN 5.00E-02N
,. ~ 5.OE-02N -,- ,

.—

11. FAN-123-C3FR# cc: THREE FANS FAIL’TO START-- , 1 IN 2’.5OE-O4N 6.00E-06
2,5E-04N

FAN-SB-AUNAR# STANDBY FAN UNAVAILABLE DUE TO MZ+INTENANCE 1 “lN 2.40E-02N .,
2,4E-02N -

12. oPRsDoo4RMHR# OPERATOR FAILS TO OPEN SUCTION DAMPER FOLLOWINGMAINTENANCE 1 ‘ lN 5“.00E-02N 2.50E-06
5.OE-02N

RY--123-C3GR$ cc: THREE FAN RELAYS FAIL TO CLOSE 1 lN 5.00E-05N
5.OE-05N

13. oPRBKRo4RMHR# OPERATOR’FAILS TO REMOVE LOCKOUT ON BREAKER FOLLOWING 1 lN 5.00E-02N 2.50E-06
MAINTENANCE , 5.OE-02N
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Cutsetsfor I:\CAFTA\CLiT\W-EI.CSR- 11/08/94 12:11 AM (CONT.)

Set Event Description c B.E. Calc. Cutset “
No. Name Prob Result Prob

RY--l23-C3GR# cc: THREE FAN RELAYS FAIL TO CLOSE 1 IN 5.00E-05N
5.OE-05N

14, FAN-i2--CCCR# cc: TWO FANS FAIL TO START (SAME BUS) 1 lN 5.00E-04N 1.26E-06
500E-04N

FAN-iB--FTRR# STANDBY FAN FAILS TO REMAIN RUNNING “ 5 7D 2.52E-03
3.OE-05H

15. FAN-SB--UNAR# ‘ STANDBY FAN UNAVAILABLE DUE TO MAINTENANCE 1 IN 2.40E-02N 1.20E-06
,2.4E-02N

RY--l23-C3GR# cc: THREE Ffi RELAYS FAIL TO CLOSE 1 lN 5.00E-05N
5.OE-05N

16. DMP--SB-FTOR# STANDBY FAN EXHAUST’DAMPER FAILS TO OPEN 1 IN 3.00E-03N 7.50E-07-
3,0E-03N .

FAN-123-C3FR# cc: THREE FANS FAIL TO START “1 lN .2.50E-04N
2,5E-04N t

17. FAN-SB--FTRR# STANDBY FAN FAILS TO REMAIN RUNNING 5 7D 2.52E-03 2.52E-07
3:OE-05H

RY--l2--ccER# cc‘: TWO FAN RELAYS FAILITO,CLOSE (SAMEBUS) 1 lN 1.00E-04N -
1.OE-04N.

18. DMP--SB-FTOR# ‘STANDBY FAN EXHAUST DAMPER FAILS TO OPEN 1 lN 3.00E-03N 1.50E-07
3.OE-03N

RY--l23-C3GR# cc: THREE FAN RELAYS FAIL TO”CLOSE 1 IN 5.00E-05N
5.OE-05N

19. BKR-12--ccBR# cc: TWO FAN BREAKERS FAIL OPEN 5 8H 1.20E-07 1.20E-07
3.OE-08H

20; RY--l2--c2DR# cc: TWO FANRELAYS FAIL OPEN 5 8-H 1.20E-07 1.20E-07
3.OE-08H

21. FAN-12--cccR# cc: TWO FANS FAIL TO START (SAME BUS) 1 lN 5.00E-04N ,6.OOE-10
5.OE-04N

RY--SB--FOPR# STANDBY FAN RELAY’FAILSOPEN 5 8H ‘1.20E-06
3.OE-07H

. .

22.,BKR-SB--FOPR# STANDBY FAN BREAKER FAILS OPEN - 5 8H 1.20E-06 6.OOE-10
. 3,0E-07H

FAN-12--cccR# cc: TWO FANS FAIL TO START (SAME BUS) 1 IN 5.00E-04N
5.OE-04N

.23. RY--l2--ccER# cc: TWO FAN RELAYS FAIL TO CLOSE (SAMEBUS) 1 lN 1.00E-04N 1.20.E~10
1.OE-04N

RY--SB--FOPR# STANDBY FAN RELAY FAILS OPEN -5 8H 1.20E-06
300E-07H

/.
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X-ESR-S-00001,REV.O

VENTILATION FMLS (W/LOSS OF NORMAL POWER AND IA)
Top Event Probability: 7.56E-03

Risk Achievement Worth
Basic Event Name Description m
RY--l234c3GR# CC: FOUR FAN RELAYSFAILTO CLOSE
FAN-1234C3FR# CC FOUR FANS FAIL TO START 2:50E-04
PSV-700-FOPl# PSV 700 ON AIR ACCUMULATORFAILSOPEN 132E-05
BKR-12-ccBR# CC: TWOFAN BREAKERSFAIL OPEN 1.20E-07
RY-12-C21XM CC: TWOFAN RELAYSFAIL OPEN 1.20E-07
PGv-2630FrcIW PLUGVALVE2630 FAJLSTO CLOSE(STUCK) 3.00E-03
IA-FH-T&MR# FANHOUSEAIR SYSTEMUNAVAILABLET&M 3.20E-03
UPS-FAN-BFLIW LOSSOF UPS 4.70E-04
FAN-12-CCDR# CC TWO RBSTARTED FANLINES FAIL TO RUN 2.52E-04
DMP--W-C@R# “ CC FOURFANEXHAUST DAMPERSFAIL TO OPEN 3.00E-04
RY-123-C3GR# CC THREEFAN RELAYSFAIL‘IOCLOSE 5.00E-05
FAN-123-C31?IM CC THREEFANSFAIL TO START 2050E-04
RY-12-CCER# CC TWOFAN RELAYSFAILTO CLOSE(SAMEBUS) 1.003-04
FAN-12-CC(XW CC TWOFANS FAIL ~ START(SAMEBUS) 5.00E-04
BKR-SB-FOPR# STANDBYFAN BREAKERFAILSOPEN 1.20E-06
RY-SB-FOPR.# STANDBYFAN RELAYFAILSOPEN 1.20E-06
FAN-SB--Fl’RR# STANDBYFAN FAILS ‘IOREMAINRUNNING 2.52E-03
DMP-SB-FIOR# STANDBYFAN EX-IAUSTDAMPERFAILS TO OPEN 3.00E-03
FAN-SB-UNAR# STANDBYFAN UNAVAILABLEDUE ‘IOT&M 2.40E-02
0PRBKR04RMHM “ FAIL ‘IDREMOVELOCKOUTFOLLOWINGT&M 5.00E-02
0PRSDO04RMHIM FAIL ‘IOOPEN SUCTIONDAMPERAFTERT&M 5.00E-02
Modilled top event frequency= (top event frequency) x (risk achievement worth).

,. _.

Basic Event Name
IA-FH-T&MR#
PGV-2630FKHM
UPS-FAN-BFLIW
DMP-W--CCBR#
FANL12-CCDR#
FAN-1234C3FIM

Risk Reduction Worth
Description m

FANHOUSEAIRUNAVAILABLEDUETOT8zM
PLUGVALVE2630FAILSTOCLOSE(STUCK) 3.00E-03
LOSSOFUPS 4.70E-04
CC FOURFANEXHAUSTDAMPERSFAILTOOPEN 3.00E-04
CC TWORE-STARTEDFANLINESFAIL~ RUN 2.52E-04
CC FOURFANSFAILTOSTART 2.50E-04

Afik
132E+02
1.32E+02
1.32E+02
132E+02
1.32E+02
L32E+02
132E+02
132E+02
1.32E+02
1.32E+02
1.70E+01,
1.70E+01
1.33EtO0
1.33EtO0
1.08E+O0
1.08E+Oo
1.08Ei-oo
1.04E+O0
1.04E+O0
1.04E+O0
1.04E+O0

Ikdw
1.73E+O0
1.65E+O0
1.07E+O0
1.04E+O0
1.03E+O0
1.03E+O0

NOW Events thatmrikeless than 1% ~erence to the importance factor are not included.
Modified top event frequency = (top event frequency)/ (risk reduction worth).

.
.’
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Cutsets for I:\CAFTA\CUT\SPCPP.CSR 11/08/94 12:12 AM

Set Event Description c B.E. Calc. Cutset

No. Name Input Result Freq.(/Yr)

TOP-SPCPP 5.86E-01

1. TC-7606XFL01+ Heater low temp cutoff valve controller failslow 4 8H 2.40E-04 2.63E-01
/ 3.OE-05H

2. TC-7605XFLOlt C02 heater temperature controller fails low 4 8H 2.40E-04 2.63E-01
3.OE-05H

,3.PSH4033XFCL1+ C02’tank high pressure switch fails closed 4 ‘ lH 1.00E-06 8.76E-03
1..OE-O6H

4. TSH7605XFCL1+ High temperature cutout switch for C02 heater fails,closed 4 24H 2.40E-05 8.76E-03
. 1.OE-06H

5. SV-4033YFOP1+ C-02tank overpressure protectionSV fails open 4 lH 5.00E-07 4.38E-03
5.OE-07H

6. sV-7606XFCL1+ C02 low temp interlock solenoidvaive failsclosed 4 ‘ 8H 4.00E-06 4.38E-03
5.OE-07H

7. PSV1333-FOP1+ Bulk -C02system PSV 1333 fails open 4 8H 4.00E-06 4.38E-03
. 5.OE-07H

8. PSV1334-FOP1+ Bulk C02 system PSV 1334 fails open 4 24H 1.20E-05 4.38E~03
5.OE-07H

9. PSV1336-FOP1+ Bulk C02 system PSV 1336 fails open - 4 24H 1.20E-05 4.38E-03
500E-07H

\

10. PSV1264-FOP1+ Bulk C02 system PSV 1264 fails open 4 24H 1.20E-05 4.38E-03
5.OE-07H

11. PSV1263-FOP1+ Bulk C02 system “PSV1263 fails open . 4 24H 1.20E-05 4.38E-03
5.OE-07H

12. PSV1335~FOPl+ Bulk C02 PSV 1335 fails open 4 24H 1.20E-05 ‘ 4.38E-03
5’.OE-O7H.,

13, oPRco2P’csHQ# Operator fails to respond to C02 tank low level alarm 1 1N 1.00E-01N 2.94E-03
1.OE-01N

oPRco2PlAcHu# Operator fails to perform regular fillingof C02 tank 1 1N 5.00E-02N “
5.OE-02N

oPRco2P2AcHu# Second operator fails to fill primary C02 tank 1 1N 5.00E-02N
. 5.OE-02N

TNKC02P-USD1+ PrimaW. tank volume used up 4 24H 3.23E-02
1M

.,

0
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Cutsets for I:\CAFTA\CUT\SPCPP.CSR 11/08/94 12:12 AM (CONT.)

Set Event Description
No. Name

c B.E. Calc. Cutset
Input.. . Result Freq.(/yr)

14. 0PR2777-CSHQII Fail to respond to high backup purge flow alarm 1 IN 1.00E-OIN 2.63E-03
1.OE-OIN

PCV7601XFCL1+ Prima~-C02 PCV 7601X fails closed 4 lH 3.00E-06 -
3.OE-06H

15. OPRSPCPPCSHQ# Operator fails to reroutf low path after SPC purge PSV fails 1 IN 1.00E-OIN 2.63E-03
open 1.OE-OIN

PCV7604XFOP1+ PCV 7604 fails open (like a PSV) 4 24H 7.20E-05
3.O,E-06H

16. PCV7603XT&Ml# PCV 7603X out~of service fo~ T&M 3 24H 1.1OE-O3 2.88E-05
4.OE-OIY

PCV7604XFOP1+ PCV 7604 fails.open (like a PSV) 4 24H 7.20E-05 ““~
3.OE-06H

17. FSH2777-FTCl# Backup C02 purge flow’high switch fails to close 5 lQ 1.09E-03 2.87E-05,“ 1.OE-06H <
PCV7601XFCL1+ Primary C02 PCV 7601X fails closed .4 lH 3.00E-06

3.OE-06H

18. PCV7603XFOPl# PCV 7603X failed open 5 lM 1.08E-03 2.84E-05
3.OE-06H

PCV7604XFOPlt PCV 7604 fails open (iike a PSV) .-,- 4 “24H 7.20E-05-’
., 3.O.E-06H,-

,19.CC2SPCppLSLl# cc: low level’and low pressure switches miscalibrated~ 1 lN .3.00E-03N 7.22E-07
3.OE-03N

oPRco2PlAcHu# Operator fails to perform regular filling of C02 tank. 1 lN 5.00E-02N.
5.OE-02N

oPRco2P2AcHu# Second operator fails to fill primary C02 tank 1 ‘ lN 5,00E-02N “-
5.OE-02N

PsL4033xcALl# Low.level detection instruments calibrated 5 lM 8.17E-03 -
2.OE-OIY

TNKC02P-USD1+ “ Primary tank vol’umeused up 4 24H 3,23E-02
lM

20. LsL4033xFTcl#. C02 tank low level switch fails to close 5 2D 2.40E-05 1.54E-09
1.OE-06H

0PRC02PlACHU# Operator fails to perform regula”rfilling-of C02 tank 1 lN 5,00E-02N
5.OE-02N

oPRco2P2AcHu# Second operator fails to fill primary C02 tank 1 lN 5.00E-02N
5.OE-02N

PsL4033xFTcl# C02 tank low pressure switch fails to close 3 IQ 2f118E-03
1.OE-06H

TNKC02P-USD1+ Primary tank volume used up 4 24H 3.23E-02
lM

.

1’.- )
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X-ESR-S-&OOl, REV. O

Failure of primary SPC purge (C02) system (excl. POWN)
Top Event Frequency: 5.86E-WYR

m ic Event Name
PSV1336-FOP1+-I
PSV1334-FOP1+I
PSV1333-FOP1+-I
PSV1335-FOPI+-I
PSV1263-FOP1+-I
PSV1264-FOP1+-I
PSH4033XFCL1+-I
Tc-7605XELol+-r
TC-7606XFL01+-I
SV-7606XFCL1+-I
SV4133XFOP1+-I
TSH76WXFCL1+-I
PCV7604XFOP1+-I
PCV7dOlXFCLl+-I
TNKC02P-USD1+-I
0PRC02PlACHU#
0PRC02P2ACHU#
0PRC02P4XHQ#
Pcv7d03xFoPl#
FSH2777-l?I’Cl#
Pcv7d03xr8cMl#
0PR2777-CSHQ#
OPRSPCPPCSHQ#

“ Risk Achievement Worth
DescritXion

BulkC02 systemPSV 1336fails open
Bulk C02 systemPSV 1334fails open
Bulk C02 systemPSV 1333fails open
Bulk C02 PSV 1335fhilsopen
Bulk C02 systemPSV 1263fails open
Bulk C02 systemPSV 1264i%ls open
C02 tankhigh press~ switchf@$ CIOXXi
C02 heater temperaturecontrolIerfaiIslow

5.00E-07/H
5.ooE-07/H
5.00E-07/H
5.013-07/H
5.00E-07/H
5.00E-07/H
1.00E-06/H
3.00E-05/H

Heaterlowkm~ cutoffvalvecontrollerfailslow
C02 lowtempinterlocksolenoidvalve= closed
C02 tankoverpressumpmtmion SVMls open
HightemperaturecutoutswitchforC02 heaterMls cIo’W
PCV7604ftiilsopen(likeaPSV)
- C02 Pcv 7601Xfailsclosed
-tivolmti~
operatorfailstoperfomllegularfillingofC02 tank
Secondope@orthilstofillprimaryC02t ank
Operatorl%lstorespondtoC02 tanklowlevelalaun
PCV7603Xfailedopen
BackupC02 purgeflowhighswitchfailstoclose
PCV7603Xoutof serviceforT&IvI
Failtommondtohighbackuppurgeflowalarm

3.00E-05/H
5.ooE-07/H
5.00E-07/H
LOOE-06/H
3.ooE-06m
3.00E-&YII
1.34E-03/H
5.00E-02
5.00E-02
1.00E-01~
1.OSE-03
1.09E-03
1.1OE-O3
1.00E-01

Asm!
1.49E+04
1.49E+M .
1.49E+04
1.49E+04
1.49Et04
1.49E+04
1.49E+(14
1.49E+04
1.49E+04
1.49Eio4
1.49E+04
1.49E+04
1.52E+03
1.51E+03
4.73E+O0
1.1OE+OO
1.1OE+OO
1.05E+O0
1.04E+O0
1.04E+O0
1.04E+O0
1.04E+00

Fail to re~ut flow @th after S* @rge PSV fails open 1.00E-01 1.04E+O0
Mo~led top e~ent frequency = (top event frequency) x (risk achievement worth).

,-
Risk Reduction Worth

$as ic Event Narn~ Descridion
Tc-7d05xFLol+-I C02 heatertemperate controllerfails low ‘
TC-7605XFL01+-I Heaterlow temp cutoff valve controllerfails low

?-%5%!%!%!% ‘
3:OOE-05EI 1:81E+O0

TSH7605XFCL1+I High tenq)eti cutout SwitChfm C02 heaterfaik CIOSed LOOE416/H 1.02Ei-00
PSH4033XFCL1+-I “C02tankhighplt?ssIKeswitchfaikclosed 1.00E-06/H 1.02E+O0

Note: Events thatmake less than 1% difference to.the importance factor are not included.
Modfied top event frequency= (top event frequency)/ (risk reduction worth).
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Fall to
delectkaspond to

\

C02 bottle welgM Backup C02 vety bw SPC beckup C02 bw , Operator falls to

elgnmf falls high weight switch falls welghf dekcfbn raspond to C02

to close ouf of sallbralbn bottle low walgM
alarm.

IW E.2ne-FHll # [

. .
.,

1.30E-06
a: dslectod and ‘ a: detected and
repaired In 12 hours repslred [n 12 hours

C02 backup bottle Walght elemant 2772
weight clamant 2772 for C02 backup

ca!4brated bottles
mlscallbratad

I WE-2779.CALl# [

1.03E-02
a: armr datecfed

. In 1 month

-.

.,

4
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Cutsets for I:\CAFTA\CUT\SPCBP.CSR 11/08/94 12:13 AM

Set Event Description
No. Name

c .B.E. Calc. Cutset-
Prob “Result, Prob

TOP-SPCBP . 6.73E-03

1. PCV2778XFTOl# Backup c02 supply pressure control valve 2778X”failsto open 1 .lN 3.00E-03N 3..00E-O3
. 3.OE-03N\

2. PCV2775-FTOl#“ Backup C02 supply’pressure control valve 2775 fails to open 1
,-

lN ‘3.O.O”E-03N.3-.00E-O3
“3.OE-03N

3. BoTco2B-REPl# Bottles were uSed sincelast refilling 3 lM 1.94E-01 5.83E-04
3.OE-04H

OPR2779-CSL3# Operatorfails to respond to C02 bottle lowweight alarm 1 ~ lN 3.00E-03N “
,, . 300E-03N.
4. BoTco2B-REPl# Bottles were used since .last refilling 3 lM 1..94E-O1 9.50E-05

3.OE-04H
0PR2779-MCHl# Weight element 2779.for “c02backup bottles miscalibrated 1’ IN 3.00E-02N

,, 3.OE-02N ‘
wj2-2779-cALl# C02,backup bo’ttleweight,element 2779 calibrated 3 lM 1:63E-02 .
., 2.OE-OIY

.. .,
5. BoTco2B-T&Ml# SPC backup C02 bottles isolated for m$iintenance, 3 ““7D 1.90E-02 ‘4.75E~05

,, . IY
CC3C02B-RMHl# cc: fail to,open block valve after maintenancet(allbottles) 1 : lN 2.50E-03N

2.5E-03N
) ..

6. PSV1239-FOPl# Backup C02 pressure relie: valve failS’OPen . 3 24H 1.20E-05 1.20E~05.
-. 5,0E-07H

7. cc3c02B-REGl# CC: All 4 bottles pressure regulators-fail’toopen . ‘ 5’ 48H “3.60E-06 3.60E-06
,.-. 1.5E-07H

8. BoTco2B-REPl# Bottles were used since laSt refill’in9. 3 .iM 1.94E-01’ 3,50E-06
3:OE-04H

WE-2779-FHIl# C02.bottleweight element fails High ‘ . ‘ 5 -’ 12H 1.80E-05
3.OE-06H

9: BoTco2B-REPl# Bottles were used’since last refilling 3 lM 1.94E-01 3,50E-06
3.OE-04H

WSL2779BFTCl# .Backup C02 very low weight switch fails to ciose . 5 12H 1.80E-05,.
3,0E-06H ‘

10. BoTco2BlT&Ml# SPC backup C02 bottle 1 isolated for maintenance . 3 7D 1.90E’-O2 8.14E-13

BoTco2B2T&Ml# SPC backup C02 bottle 2 isolated for maintenance 3 ;: 1.90E-02

BOTC02B3T&Mi# ‘
.

SPC backup C02 bottle 3 isola”tedfor maintenance 3 .’ ;: 1.90E-02
lY
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Cutsets fOr I:\CAFTA\CUT\SPCBP.CSR 11/08/94 12:13 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Prob Result Prob

BoTC02B4T&Ml# SPC backup C02 bottle 4 isolated for maintenance 3 7D 1.90E-02
IY

OPRBOT1-RMHl# Operator fails to open isolationvalve #1 aftermaintenance 1 IN , 5.00E-02N
5.OE-02N

oPRBoT2-RMHl# Operator fails to open isolationvaive #2 aftermaintenance i lN 5.00E-02N “
5.OE-02N

oPRBoT3-RMHl# operator fails to open isolation,valve#3 aftermaintenance 1 lN 5.00E-02N
5.OE-02N

oPRBoT4-RMHl# Operator fails to open isolationvalve #4 aftermaintenance 1 lN 5.00E-02N
. 5.OE-02,N

11. BoTco2BlT&Ml# SPC backup C02 bottle 1 isolated for maintenance 3 7’D 1.90E-02 6.17E-14
lY

BoTC02B3T&Ml# SPC backup C02 bottle 3 isolated for maintenance 3 7D 1.90E-02 .
IY

BOTC02B4T&Ml# SPC backup C02 bottle 4 isolated for maintenance 3 7D 1.90E-02
IY ‘

OPRBOT1-RMHl# Operqtor fails to open isolationvalve #1 aftermaintenance 1 IN 5.00E-02N
5.OE-02N

oPRBoT3-RMHl# operator fails to open isolationvalve #3 aftermaintenance 1 lN 5.00E-02N
5.OE-02N

oPRBoT4-RMHl# Operator fails to open isolationvalve #4 aftermaintenance 1 IN 5.00E-02N
5.OE-02N

REGBoT2-FTol# Bottle 2 pressure regulator fails to open
~ 48H 7.20E-05 ‘,

,’ 3.OE-06H,<

12. BoTco2BlT&Ml# SPC backupC02 bottle 1 isolated for maintenance 3 7D 1.90E-02 6..17E-14
IY

BoTco2B2T&Ml# SPC backupC02 bottle 2 isolated for maintenance 3 7D 1.90E-02

p BOTC02B4T&Ml# SPC backupC02 bottle 4 isolated for maintenance 3 +; 1.90E-02
‘. lY

OPRBOT1-RMHl# Operator fails t“oopen isolationvalve #1 aftermaintenance 1 1N 5.00E-02N
5.OE-02N

oPRBoT2-RMHl# Operator fails to open isolationvalve #2 aftermaintenance 1 1N 5’.00E-O2N
5.OE-02N

oPRBoT4-RMHl# operator fails to’open .isolation,valve#4 dfter”maintenance 1 1N 5.00E-02N“,
5.OE-02N

REGBoT3’FTol# Bottle 3 pressure regulator fails to open
.

5“ 48H 7.20E-05,. 3.OE-06H

13. BoTco2B2T&Ml# SPC backupC02 bottle 2 isolated for maintenance - 3 7D 1.90E-02 6.17E-14

BOTC02B3T&Ml# SPC backupC02 bottle 3 isolated for maintenance 3 +; 1.90E-02‘

BOTC02B4T&Ml# SPC backupC02 bottle 4 isolated for maintenance 3 +i 1.90,E-02
1Y

.
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CuCsecs for I:\CAFTA\CUT\SPCBP:CSR 11/08/94 12:13 AM (CONT.)

h
m
o

.
Set -Event ‘ . Description c B.E. Calc, Cutset
No. Name .’ Prob Result Prob

~.

oPRBoT2.RMHl# Operator fails to open isolation’valve #2 after maintenance 1 lN 5!OOE-02N .s
,, 5.OE-02N

oPRBoT3-RMRli Operatqr fails to openisolation valve #3 after maintenance 1 -lN 5.00E-02N-
5.OE-02N

0PRBOT4-RMH1# Operator fails to open isolationvalve #4 after maintenance 1 IN 5.00E-02N
5.OE-02N

REGBOT1-FTOl# Bottle 1 pressure regulator fails to open 5 48H 7.20E-05’
3.OE-06H

,,

14. BoTco2BlT&Ml# SPC”backup C02 bottle 1 isolated for maintenance 3 7D 1.90E-02 6,.17E-14

BoTco2B2T&Ml# ,_ SPC backup C02 bottle 2.isolated for maintenance , 3 ;; ‘i,90E-02

BOTC02B3T&Ml# SPC backup C02 bottle 3 isolated for maintenance
..

3 ‘ ;: 1.90E-02 “...
.1?/

OPRBOT1-RMHl# Operator fails to open-isolationvalve #l,after maintenarlce 1 lN 5.00E-02N.... 5.OE-b2N
aPRBOT2:RMHl# Operator fails to open isolationvalve‘#2 after maintenance 1 lN 5.00E-02N

5.OE-02N
oPRBoT3-RMHl# Operator fails to open ikolationvalve #3 after maintenance 1 IN 5.00E-02N’ ‘

,“ 5.OE-02N
REGBoT4-FTol# Bottle 4 pressure regulator fails to open. 5 48H 7.20E-05

., 3.OE-06H ..
~,,.

15. BoTco2B2T&Ml# ‘SPCbackup C02 bottle 2 isolated for maintenance 3 7D 1.90E-02 4.68E-15
‘IY

.BOTC02B4T&M1# SPC backup C02 bottie 4 isolated’for maintenance -. 3 ‘, 7D 1.90E-02
., IY

oPRBoT2-RMHl# Operator fails to open isolationvalve ##2after maintenance 1 ,lN 5.00E-02N
~ 5~OE-02N

. 0PRBOT4-RMH1# operator fails to open isoiationvalve #4 after maintenance 1 . IN 5.00E-02N
5.OE-02N

REGBOT1-kTOl# Bottle 1 pressure regulator fails to ‘op@n , 5 48H 7.20E-05” “-
3.OE-06H

REGBoT3-FTol# Bottle 3 pressure regulator fails to open 5 48H 7,~OE-05 ,
3.’OE-O6H “

160 BoTC02BlT&Ml# SPC backup’C02 bottle 1 isolated for maintenance 3 7D 1.90E-02 ‘4.68~-15
. . IY

BOTC02B3TaMl# SPC backup c02 bottle 3 isolat;d for maintenance “ ‘ 3 7D 1.90E-02
lY

OPRBOT1-RMHl# operator fails to’open isolationvalve #1 after maintenance.,1
,,

lN 5.00E-02N -
.5.OE-02N

oPRBoT3-RMHl# Operator fails to open isolationvalve ##3..aftermaintenance 1 lN 5.00E-.O2N L
.- 5.OE-02N

REGBoT2-FTol# Bottle 2 pressure regulator fails to open ‘ . . 5 48H 7.20E-05
3.OE-06H
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Cutsets for I:\CAFTA\CUT\SPCBP.CSR- 11/08/94 12:13 AM [CONT.) ,

Set Event Description c B.E. Calc.
No. Name

Cutset
Prob Result Prob..’

REGBoT4-FTol# Bottle 4 pressure regulator fails to open 5 48H 7.20E-05
3.OE-06H

17. BoTco2B2T&Ml# SPC backup C02 bottle 2 isol’atedfor maintenance . 3 7D 1.90E-02 4.68E-15
1.Y

BOTC02B3T&Ml# SPC backup C02 bottle 3 isolated for maintenance . 3 7D 1.90E-02 ‘-
lY

oPRBoT2-RMHl# Operator fails to open isolation.valve#2 after maintenance 1 lN 5.00E-02N
5.OE-02N

0pRBoT3-RMHl# Operator fails to open isolation valve #3 after maintenance 1 lN 5.00E-02N
/ 5.OE-02N

REGBOT1-FTOl# Bottle 1 pressure regulator fails to open 5 48H 7.20E-05
3.W!-06H

REGBOT4-FTO1# Bottle 4 pressure regulator fails to open 5 48H 7.20E-05
3.OE-06H

18. BOTC02B3T&Ml# SPC backup C02 bottle 3 isolated for maintenance 3 7D 1.90E-02 4,68E-15
IY

BoTc02B4T&Ml# SPC backupC02 bottle 4 isolated for maintenance 3 7D 1.90E-02
IY

oPRBoT3-RMHl# Operator fails to open isolation valve #3 after maintenance 1 lN 5.00E-02N
5.OE-02N

oPRBoT4-RMHl# Operator fails to open isolation’valve#4 after maintexiance 1 lN 5.00E-02N
5.OE-02N

REGBOT1-FTOl# Bottle 1 pressure regulator fails to open 5 48H 7.20E-05
3.OE-06H

REGBoT2-FTol# Bottle 2 pressure regulator fails ‘toopen 5 48H 7.20E-05
3,0E-06H.

19. BoTco2BlT&Ml#’ SPC backup C02 bottle 1 isolated for maintenance 3 7D .l.90E-02 4.68E-15

BoTco2B2T&Ml# SPC backup C02 bottle 2 isolated for maintenance 3 $: 1.90E-02
IY

OPRBOT1-RMHl# Operator fails to open isolation valve.#1 after maintenance 1 lN 5.00E-02N
5.OE-02N

oPRBoT2-RMHl# Operator fails to,open isolation valve #2 after maintenance 1 lN 5.00E-02N‘
5.OE-02N

REGBoT3-FTol# Bottle 3 pressure regulator fails to open 5 48H 7.20E-05
3,0E-06H

. REGBoT4-FTol# Bottle 4 pressure regulator fails to open 5 48H 7.20E-05
,, 3.QE-06H

20 . BoTco2BlT&Ml# SP12backup C02 bottle 1 isolated for maintenance 3 7D 1.90E-02 4.68E-15
IY

BOTC02B4T&Ml# SPC backup C02 bottle 4 isolated for maintenance 3 7D 1.90E-02
IY

OPRBOT1-RMHl# Operator fails to open isolation.valve#1 after maintenance 1 lN 5.00E-02N
5.OE-02N

.
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Cutseks for I:\CAFTA\CUT\SPCBP.CSR 11/08/94 12:13AM (CONT.)

Set Event ‘ Description ,
No. Name

c B.E. Calc. Cutset
Prob Result , Prob.,

OPRBOT4-RMH1# Operator fails to open isolation valve #4 aftermaintenance 1 IN 5.00E-02N
5.OE-02N

REGBOT2-FTO1+I Bottle 2 pressure’regulator fails to open 5 48H 7,20E-05
/ 3.OE-06H

REGBoT3-Fmol# Bottle 3“pressure regulator fails to open 5 48H 7.20E~05
3..OE-O6H,

.
21. BoTco2B2T&Ivil# SPC backup C02 bottle”2 isolated for maintenance 3 7D 1,90E-02 3.54E,-16

oPRBoT2-RMHl#
, IY

Operator fails to open isolation valve #2 aftermaintenan~e 1“ lN 5.00E-02N
--- 5.OE-02N ‘

REGBOT1-FTOl# “ Bottle 1 pressure regulator fails to open 5 48H 7.20E-05 .,
3,.OE-06H

REGBoT3-’FTol# Bottle 3 pressure,reguiatorfails to open 5 48H 7;20E~05 “
3.OE-06H

“REGBOT4-’FTO1#’ Bottle 4 pressure regulator fails.to ~pen .. 5 48H 7.20E-05 ‘
3.OE-06H,. ..

r
22. BOTC02B3T&Ml#” SPC backup C02 bottle,3 isolated for maintenance 3 7D 1.90E-02 3.54E~16

lY
0PRBOT3-RMHi# ~ Operator fails’to open isolation valve’#3 aftermaintenance 1 lN 5.00E-02N ““.

o5.oE-o~N
- REGBOT1-FTOl# Bottle l-pressure regulator fails to open 5 ‘ 48H 7.20E-05 “’

3.OE-06H
REGBoT2-FTol# “- Bottle 2 pressure regulator fails to open

.,
5 ‘ 48H 7.20E-05

3.’OE-O6H
REGBoT4-FTol# Bottle 4 pressure regulator fails to open 5 48H 7.20E-05

3.OE-06H

23. BOTC02B4T&Ml#

.

SPC backup c02 bottle “4isolated -formaintenance 3 7D l.90E-02- 3.54E-16
IY

0PRBOT4-RMH1# Operator fails t.oopen isolation valve #4 after,maintenance 1 lN 5.00E-02N
“5.OE-02N

REGBOT1-FTOl# Bottle 1 pressure reguiator fails to open . 5 48H 7.20E-05
. 3.OE-06H

REGBoT2-FTol# Bottle’2 pressure regulato~.fails to open ‘ 5!. 48H 7.20E-05 ““’
3.OE-06H

REGBoT3-~TOl#’ Bottle 3 pressure regulator fails to open 5
. “

48H 7’.2OE~C)5 -
3.OE-06H.. .

24. BoTco2BlT&Ml# SPC backup c02 bottle 1 isolated for maintenance 3 7D 1.90E-02 3.54E-16
IY

OPRBOT1-RMHl# Operator fails to open isolation valve #1 aftermaintenance 1 lN 5.00E-02N ‘
5.OE-02N

REGBoT2-FTol# Bottle 2 pressure regulator fails to’open 5 48H 7;20E-05
3.OE-06H “

REGBoT3-FTol# Bottle 3 pressure regulator fails to open 5 48H 7i20E-05
3.OE-06H

)
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Cutsets for I:\CAFTA\CUT\SPCBP.CSR 13./08/94 12:13 AM (CONT.)

Set
No.

25.

Event
Name

REGRoT4-FTol#

REGBOT1-FTOl#

REGBoT2-FTol#

REGBoT3-FTol#

REGBoT4-FTOl#

Description

Bottle 4 pressure regulator fails to open

Bottle 1 ‘pressureregulator fails to open

Bottle 2 pressure regulator fails to open

Bottle 3 pressure regulator fails to open

Bottle 4 pressure regulator fails to open
)

,

%s=Calc.
Result

.

48H 7.20E-05
,3.OE-06H

48H 7.20E-05
3.OE-06H

3.OE-06H
48H 7.20E-05

3.OE-06H

Cutset
Prob

2.69E-17

1

.
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X-ESR-S-00001, REV.. O
. .

, \

. Loss of SPC backup C02 purge supply Top Event probabili~: 6.22E-03
)...

Risk Achievement’ Wo~
Basic Event Name DescriI)tioq
PSV1239-FOPl# .-=BackupC02 prkssurereliefvalve fails open 1.61E+02
CC3C02B-REGl# , cc: ~ 4bottles pressureregulatomfail to O~ri 3.60E-06 1.61E+02 .
PCV2778XFIOl# BackupC02 pressurecontrolvalve2778XMa tooped 3.00E-03 1.61E+02
PCV2775-Fl’01# ~BackupC02 pressurecontrolvalve2775failstoopen 3.00E-03 1.61E+02
.WSL2779BFICl# BackupC02 verylowweightswitchtidlstoclose ~1.80E-05 8.53EAO0
WE-2779-FHIl# C02 bottleweightelementfailshigh 1.80E-05 8.53E+O0
oPR2779-csL3# ‘@eratorfailstorespondtoC02 bottle-lowweight@m 3.00E-03 8.50JMO0
CC3C02B-RMHl# cc failto openblockvalveaftermaintenance(allbottles) 2.50E-03 4.03E+O0’
BoTco2B-REPl# BottlesW~ Uti siu@ kst refilling 4.71E-02 , 1.54E+O0
BoTco2B-T&Ml# SPCbackupco2bottles isolatedformaintixlance “ 1.90E-W 1.39W
wE-2779-cALl# ‘ C02 backupbottIeweightelemeat2779calibrated - 1.63E-02 lZE-tOO
0PR2779-MCHl# Weightelement2779ftiC02 bachp bottlesmiscalibrated 3.00E-02 ,1.12E+OQ
Modified top event f~quency = (~p event frequency) x (risk achievement worth).

.’

Risk Reduction Worth
Basic Event NainQ Description ~ ,.

-“w’ FM ‘PCV2775-lWOl# BackupC02 pressure controlvalve2775 fails to open
PCV2778XF1’01# ‘BackupC02 pressurecontrolvalve2778XMa to open 3:oi)E-03 1:93E+O0
BOTC02B-REPl# Bottleswexeused since lastn%.lling 4.71E-02 L03E+W
0PR2779-CSL3# _ MS to ~pond to C02 bottle low weightalarm 3.00E-03 1.02B-KH3/ ,,

No@ Events thatmake less than 1% difference to theimportance factor are not included.
ModMed top event frequency= (top event frequency)/ (@k reduction worth). ‘)~,

\
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SPC Nitrogen Purge Unavailable

.

,.

.

,

.

565



-. — ——-

,.,

X-ESR-S-00001, REV. O

PI?---I 3.3

.

I

566

,-

-,

-,)

.

- ..

)



.

.

7.. (’” ‘
,’

,,

u
m
-1

.

.,

SPC N2 pressure
, lost IOSPC C02’

Page 1

SPC vassel /C02 . CC bolh SPC purge
supply Isolatlon supply lsolallon

check valva falls ‘ Yatvea fall to close
to Cbee

0,1 xalnglafallure

i f

,, Check valva to SPC Check vafve to SPC’
C02 through PR high

,,
C02 throWh OECT

ftow line fal!e to ‘ Ilne falla to close
cbse

&

1 CV-PRl..FTCJ# 1
6,00E.04 .,

Use TC val

1

Check valve to SPC Check valva to SPC
C02 through PR low c02 thro~h PRFT

flow IIne falls to Ilna fala to close .,
cbse

I cv-PR2..FTcJ# [ -

6.00E-04
Use TC vafwa (

>

Check vafve to SPO
c02 through OE line

falls to close
,,

I CV.OE--FI’CJ# J
5.00E4M

Use TC valua
., ,

/

SPC Nitrogen System Unavailable I i:\cAFTA\TREE\sPcN2,cAF I 11-08-94 I Page 2
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Cutsets for I:\CAFTA\CUT\SPCN2.CSR” 11/08/94 12:15 AM

Set Event Description c B.E. Calc. CutSet

No. Name Prob Result P’rob

TOP-SPCN2 4.14E-04

1. cc2sPcN2PcvN# CC: both SPC N2 PCVS fail to open 1 lN 3:OOE-04N 3.00E-04
3.OE-04N

2. cc2sPcN2sv-N# CC:,both SPC N2 HCVS fail to open 1 IN 1.00E-04N 1.00E-04
1.OE-04N

3. PCVAAAD-FTOl# SPC N2 PCV fails to open
., 1 IN 3.00E-03N 9.00E-06

,. 3.OE-03N
PCVAAAE-FTOl# SPC N2 PCV fails to open 1 lN 3.00E-03N

3.OE-03N

4. PsVAAAA-FOP3#’ PSV AMA on N2 supply line fails open
.

3 8H 4.00E-06 4.00E-06
) 5.OE-07H

5. HCVAAAC-FTOG# SPC N2 HCV AAAC failsto open 1 lN 1.00E-03N 1.00E-06
1.OE-03N

HCVAAAD-FTOG# SPC N2 HCV AliADfailsto open 1 lN 1.00E-03N
100E-03N .“

6. cc2sPcN2RTHl# cc: both SPC N2 additionneedle valves closed 1 .12N 3.60E-04N 1.08E-07
3.OE-03N

CC2SPCN3PCVN# CC: both SPC N2 low pressure PCVS fail to open . 1 lN 3.00E-04N
.300E-04N

..

7. cc2PuRGEsPcK# CC: both SPC purge supply isolation valves fail to close ‘ 1 1N 1.00E-04N 5.00E-08
1.OE-04N

CV-OE---FTCJjl Check valve to SPC C02 through OE line fails to close 1 1N 5.00E-04N
5.OE-04N

8. cc2PuRGEsPcK# CC: both SPC purge supply isolation valves fail to close- 1 1N 1.00E-04’N 5.00E-08
1.OE-04N

CV-PRl--FTCJ# Check valve to SPC C02 through PR high flow line fails to 1 1N 5.00E-04N
close 5,0E-04N

9. cc2PuRGEsPcK# CC: both SPC purge supply isolation valves fail to close 1’ 1N 1.00E-04N 5.00E-08
l,OE-04N

CV-PRFTAFTCJ# Check valve to SPC C02 through PRFT line fails to close 1, 1N 5.00E-04N
5.OE-04N

10. cc2PuRGEsPcKf CC: both SPC purge supply isolation valves fail to close 1 ‘1N 1.00E-04N 5.00E-08
, 1.OE-04N

cv-PR2--FTcJ# Check valve to SPC C02 through PR low flow line fails to 1 1N 5.00E704N
close !5.OE-04N

11. cc2PuRGEsPcK# CC: both SPC purge supPly isolation valves fail to close 1 iN 1.00E-04N 5.00E-08
\ 1.OE-04N

.
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Cutsets for I:\CAFTA\CUT\SPCN2.CSR 11/08/94 12:15 AM (CONT.). . .

,.’

Set .Event Description
No. Name ,, , c B.E. Calc. Cutset

Prob., . . Result Prob

CV-OECT-FTCJ# . Check valve to SPC C02 through OECT line fails to close 1 lN 5,00E-04N
5:OE-04N “’ .,,

12. CC2SPCN3PCVN# CC:’both SPC N2 low pressure PCVS fail to open 1 IN 3.O’OE-04N3,89E-09

,oPRsPcN2RTHl# SPC N2 needle valve 1 left closed, following isolation
3.OE-04N

1 .12N 3.60E-03N “,-

oPRsPcN3RTHl#
3.OE-02N

SPC N2 needle valve 2 left closed following isolation 1 .12N 3’.6OE-O3N
. - ,. 3.OE-02N I

13, cc2sPcN2RTHl#,‘ cc: both SPC N2 addition needle,valvesclosed ‘1 .12N 3,.60E-O.4N3,24E-09,- ‘ 3.OE-03N
PCVAAAF-FTOl#: ‘-

.,
SPC N2 lowpressure PCV-1 fails to open , 1 ‘ lN 3.00E-03N

3.OE-03N
PCVhAAG-FTOl# SPC N2 low pressure PCV-2 fails h open. ‘ . .1 “ lN 3.00E-03N ““

3.OE-03N

14. 0PRSPCN2RTHi# SPC N2-needle valve 1 left closed, Eollowing isolation “ 1 .12N 3.60E-03N 1.17E-10
.>

0PRSPCN3RTH1#
3.OE-02N

SPC N2 needle valve 2 left closed following isolation 1 .12N 3.60E-03N ,“/.
PCVAAAF-FTOl#

3,.OE-02N
SPC N2 low pressure PCV--1fails to open 1 lN 3.00E-03,N“

3.OE-03N
PCVAAAG-FTQl# ,SPC N2 low pressure PCV-2 fails.to open 1 lN 3:OOE-03N

. 3.OE-03N.
..

,.
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X-ESR-S-00001, REV. O

SW N2 system unavailable Top Event Probability 4.14E-04 .

Risk Achievement Worth
BasicEventName @Q&@QQ b/Fq
PSVA&ULFOP3f# PSVAA4AonN2supply’~failsopen 4.00E-06
CC2SPCN2SV-N# CC: both SPC N2 Hcvs thil to open 1.00E-04
CC2SPCN2PCVIW CC both SFCN2FCVsfail toopen 3.m-04
PcvAAAE-Frol# SPCN2PCVfWstoopen 3.00E-03
PcvAMD-Frol# SPCN2PCVfails toopen 3.00E-03
CC2PURGESPCIW CC. both SPC purge supplyisolationvalves fail to close 1.(XIE-01
HCVAAAC-Fl’OG# sPcN2Hcv AAAcfailstoopen 1.00E-03
HCVAAAD-FI’OG# sPc N2Hcv AMDfMstoopen 1.00E-03
CC2SPCN3PCWW CC both SlWN210wpressum PCVsthiItooPen 3.mu4
cc2sPcN2RTHl# cc both SPC N2 additionneedlevalvesclosed 3.601MM
cv-PR2--FrcJ# Checkvalve to SPC C02 tbmugh PR fails to close 5.00E-04
cv-oECI’-Frc.l# CheckvaIveto SPC C02 throughOECTline f~ to close 5.(K)E#
cv-PRFr-FrCJ# Checkvalve to SPC C02 throughPRFI’line fhils to close 5.00E-04
cv-oW-FrcJ# Checkvalve to SPC C02 tbrougbOE line fails to close 5.00E-04
cv-PRl-FTcJ# Checkvalve to SPC C02 throughPR high flow fails to close, 5.OC)E-04
Motiled top event frequency= (top event ikquency) x (risk achievement worth).

LM?!B!
2.41Et03
2.41E+03
2.4U3+03
8.22E+O0 ‘ ‘
8.22E+O0
7.02E+O0
3.41E+O0
3.41E+oo
1.90E+O0
1. 5E+O0
L1 E+OO

L24E+O0
1.24E’I-00
124E+O0
1.24E+O0

./ Risk Reduction Worth
Basic Event NamQ Description

. cC2SPcN2PcvN# CC both SPC N2 KVS Ml to OD= %!%?=. 3.621MW
CC2SP&2SV-N# CChxl@CN2HcvsMmi@n ‘, ‘ 1.00E-04 1.32E+Q0
PcvlMAW?NM# SPCN2PCVfailstoopen 3.00E-03 ‘ 1.02E+O0
PCVAAAD-I?KW sPcN2Pcvthils toopeI.1 . 3.O@-03 1.02E+O0 ~

Note Events that make less than 1% difference to the importance factor are not included.
Modified top event f~quency = (top event frequency)/ (risk reduction worth).

571’.
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‘ ‘“”L~’!4E-o~T ‘ ‘(j ‘ ‘GI.LPPPN2-9
2.50E-07 .

LPPP local Ikquld LPPP local bonle “LPPPN2 check vafve
N2 SWpiy

LPPP FL?chackvaive
N2 eufily DWO( falls to olme DXXY falls to elasa

unavallalrla unavallabb

Paw 2

w—.......T---
N2 tankIeaka

LPP Sw

4.80E.07
II:repakeda[ri:a,;..‘ ~I

,P
PSV mow failed open

,

PS CXXV.FOPSn

4.00E-00
a: 8 hom to repair

LPPP Nitrogen Supply Unavailable l:\cAFrA\TREE\LPPPN2.cAF I 11-08-94 I ~ Page 1
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Cutsets for I:\CAFTA\CUT\LPPPN2.CSR 11/08/94 12:16 AM

Set Event Description c B.E. Calc. Cutset
No. Name Prob Result Prob

TOP-LPPPN2 5.34E-04

1. N2-cYL--usDl# LPPP local N2 bottles empty 5 7D 9.53E-03 3.59E-04
IY

N2-LPPP-T&Ml# LPPP local N2 system out of service for T&M 3 14D 3.76E-02
1- IY

2. N2-LPPP-T&Ml# LPPP ,local N2 system out of service for T&M 3 14D 3.76E-02 1.13E-04
IY

PCV7420-FTOQ# L.PPPlocal bottle N2 supply PCV fails to open 1 IN 3.00E-03N
3.OE-03N

3. cc2LPPN2cv-J# cc: both LPPP N2 check valves fail to close 1 IN 5.00E-05N 5.00E-05
5.OE-05N.

4. cc2LPPN2PcvJ# cc: both LPPP N2 bottle PCVS fai,lto open 1 “IN 3.00E-04N 1.13E-05
3,0E-04N

N2-LPPP-T&Ml# LPPP local N2 system out of service fOr T&M 3 14D 3.76E-02
I?l

LPPP-local N2 system out of service for T&M
.’

5, N2-LPPP-T&Ml# 3 14D 3.76E-02 4.52E-07
-6 IY

PSV1272-.FOP3# LPPP N2 bottle PSV 1272 fails open 3 . 24H 1.20E-05
5.OE-07H

6. N2-LPPP-T&Ml# LPPP local N2 system out of service for T&M 3 14D 3.76E-02 3.39E~07
IY

Pcv7418xFToQ# LPPP N2 bottle supply PCV 7418X fails to open -1 IN 3.00E-03N
3.OE-03N

, PCV7420XFTOQ# LPP.PN2 bottle supply PCV 7420X fails to open 1 lN 3:OOE-03N
3.OE-03N

7. CV~DXXX-FTCJ# LPPP N2 check vaive DXXX fails to close 1 lN 5.00E-04N 2.50E-07
5.OE-04N

CV-DXXY-FTCJ# LPPP N2 check valve DXXY fails to close 1 lN 5.00E-04N,.
5.OE-04N

8, N2-cYL--usDl# LPPP local N2 bottles empty 5 7D 9.53E-03 3.81E-08
1Y

PsVCXXV-FOP3# PSV’XXXV failed open 3 8H 4.00E-06
5,0E-07H

9. N2-cYL-,-usDl# LPPP local N2 bottles empty 5 7D 9.53E-03 3.81E-08
.1Y

PSVCXXX-FOP3# PSV xxxx failed open 3 8H 4.00E-06
- 5.OE-07H.

,
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Cutsets for I:\CAFTA\CUT\LPPPN2.CSR 11/08/94 12:,16AM (CONT.)

Set Event Description
No. Name

c B.E. Calc.- Cutset
Prob Resul-t Prob

10. N2-cYL--usDlfl LPPP local N2 bottles empty’ 5 7D 9.53E-03 3.81E-08.
lY

PSVCXXU-FOP3# PSV,Xxxu failed open 3 8H 4.00E-06
5.OE-07H

11. PCV7420-FTOQ# ‘
,.

LPPP.local bottle N2 supply PCV fails to open 1 lN 3’.00E-O3N 1,20EL08
3.OE-03N

PSVCXXX-FOP3# PSV xxxx failed open 3 8H 4.00E-06
5.OE-07H -

,
12. PCV7420-FTOQ# LPPP ’localbottle N2 supply PCV fails to open 1 IN 3.00E-03N 1,20E-08

,, 300E-03N
PSVCXXU-FOP3# PSV xxxu failed open 3 8H 4.00E-06

‘5.OE-07H,’,
13. PCV7420-FTOQ# LPPP local bottle N2 supply PCJlfails to open - 1 lN 3.00E-03N 1.20E-08

3.OE-03N
Psvcxxv-FoP3# ‘ PSV ~xv failed open .3 8H 4.00E-06

5.OE-07’H .

14. N2-cYL--usDl# LPPP local N2 bottles “empty ., 5 7:D“9.53E-03 4.57E-09.- IY ‘
TNktiPPN2LKS3# LPPP local liquid N2 tank leaks 3 48H 4.80E-07 ‘“

1.OE-08H

15. PCV7420-FTOQ# LP~P local.bottle N2 supply PCV fails to open 1 lN 3“.00E-03N 1.44E-09
,. 3.OE-03N

TNKLPPN2LKs3# LPPP local liquid N2 tan-kleaks ,. 3 48H 4.80E-07’
1.OE-08H

16. cc2LPPN2PcvJ# cc: both LPPP N2 bottle PCVS fail’to open 1 lN 3.00E-04N I,20E-09
3..OE-O4N

PSVCXXV-FOP3# PSV xxxv failed open 3 8H 4.00E-06 “,A
5.OE-07H

17. cc2LPPN2PcvJ# cc: both LPPP N2 bottle PCVS fail to open ‘ 1 lN 3.00E-04N‘ 1,20E-09
3.OE-04N

PSVCXXX-FOP3# PSV xxxx failed open “’ . 3 8H 4.00E-06
5:OE-07H‘

18: cc2LPPN2PcvlJ# cc: both LP”PPN2 bottle PCVS fail to open 1 lN 3.00E-04N 1.20E-09
3.0E-04N

PSVCXXU-FOP3# PSV xxxu failed’open - 3 8H 4.00E-06
# 5.OE-07H

19. cc2LPPN2PcvJ# . cc: both LPPP N2 bottle PCVS fail to open 1 lN 3.00E-04N 1.44E-10
3.OE-04N -

\_. /
‘._., (

\
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Cutsets for I:\CAFTA\CUT\LPPPN2.CSR 11/08/94 12:16 AM (CONT.)

“Set Event Description c B.E. Calc. Cutset
No. Name Prob Result Prob

TNKLPPN2LKS3# LPPP local liquid N2 tank leaks 3 -- 48H 4.80E-07
1.OE-08H

20. PsV1272-FOP3# LPPP N2 bottle PSV 1272 fails open 3 24H 1.20E-05 4.80E-11
5.OE-07H

PSVCXXV-FOP3# PSV xxxv failed open 3 8H 4.00E-06
5$OE-07H

21. PSV1272-FOP3# LPPP N2 bottle PSV 1272 fai~s open 3 24H 1.20E-05 4.80E-11
5.OE-07H

PsVCXXX-FOP3# PSV xxxx failed open 3 8H 4.00E-06 ‘
5.OE-07H.

22. PSV1272-FOP3# LPPP-N2 bottle PSV 1272 fails open 3 24H 1.20E-05 4.80E-11
5.OE-07H

PSVCXXU-FOP3# PSV xxxu failed open - 3 8H 4.00E-06
5.o”E-07H .

23. PcV7418XFTOQ# LPPP N2 bottle supply PCV 7418X fails to open 1 lN 3.00E-03N 3.60E-11
3.OE-03N

PcV7420XFTOQ# LPPP N2 bottle supply PCV 7420X fails to open 1 lN 3.00E-03N f
3.OE-03N

PsVCXXV-FOP3# PSV’xxxv failed open . 3 8H ‘4.00E-06
5.OE-07H

24. PCV7418XFTOQ# LPPP N2 bottle supply PCV 7418X fails to open 1 lN 3.00E-03N 3.60E-11
3.OE-03N

PCV7420XFTOQ# LPPP N2 bottle supply PCV 7420X fails to open 1 1N 3.00E-03N
3.OE-03N

PSVCXXX-FOP3# 3PSV xxxx failed open , 8H 4.00E-06
5,OE-07H

25. PCV7418XFTOQ# LPPP N2 bottle supply PCV 74i8X fails to open . 1 1N 3.00E-03N 3.60E-11
3.OE-03N

PcV7420XFTOQ# LPPP N2 bottle supply PCV 7420X fails to open 1 1N 3.00E-03N,
3.OE-03N

PsVCXXU-FOP3# PSV xxxu failed open “ 3 8H 4.00E-06
5,OE-07H

I
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X-ESR-S-00001, REV. O
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LPPP Local N2 supply unavailable Top Event Probability 5.34E-04

‘ , Risk Achievement-Worth .
Basic Event Name ,- ~
CC2LPPN2~-J# cc both LPPP N2 Ckk tiVeS failtochse 5.00E-05
PSV1272-FOPW LPPPN2@m.lePSV1272failsopen 1.20E-OS
cc2LPPN2PcvJ# c bothLPPPN2bqtlePCVSfhiltoofin . 3.00E4M
PCV7420-FI’OQ# LPPP localbottle N2 supplyPCV @Is to open “ 3.00E-03
N2-cYL-usDl# LPPP localN2 bollles ~pty 9.53E-03
TNKLPPN2L@3# LPPP local liquid N2 tank leaks ‘ ., 4.80E-07 ,
PSVCXXX-FOP3# .PSVxxxxf~edopen 4.ooE-od
PSVCXXV-FOP3# PSV xxxv fad@ open ,, 4.00E-06
PSVCXXU-FOP3# PSV xxxu failed open 4.00E-06
N2-LPPP-T&Ml# LPPP localN2 system out of servicefor T&M 3.76E-02
CV-DXXX-FI’CJ# LPPP N2 checkv~ve DXXXikils to close ~ 5.00E-04
CV-DXXY-FICJ# LPPP N2 c$eckvalveDX2tYfi41sto close 5.00E-04
~7418XFI’OQ# LPPP N2 bottle supplyPCV 7418XMS to open 3.00E-03
PCV7420XFI’OQ# LPPP N2 bottle supplyWV 7420Xfails to open 3.oo~3
Mocl.iiled top event frequency= (top event frequency) x (risk achievement worth).

A&w
1.87Et03
7.15EIQ1

‘ 7.15E+01
7.13E+01
7.081301
2.5013W1
2.50E+01
2.50E+01
2.50E+01
2.41E+01
1.94E+W
1.94E+O0
121W
L21E+O0

.

Risk Reduction Worth
Basic Event Name DCXWiDtiOII
N2-LPPP-T&Ml#

Probkq R~w
LPPP localN2 systemout of servicefor T&M, ~ ~ i ~~~, 1.06E+01

N2-cYL-usDl# LPPP Ioc+ N2 bottles(ZllPty ,“ 3.05E+oo
Pcv7420-FmQ# LPPP localbottleN2 supplyK!V Ms’h opqI 3:OOE-03 1.27E+oo
CC2LPPN2CV-J# cc both LPPP N2 CkCk VdVeS fail to chse 5.00E-05 1.1OE+OO
cc2LPPN2PcvJ# cc bothLPPPN2bottlePCVSM toopen 3.00E-04 1.02E+O0

Not& Events that mti 1*s than 1% difference to the importance factor are not included.
MoMled top event frequency= (top event frequency)/ (risk reduction worth];

.
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Cutsets for I:\CAFTA\CUT\INAIR.CSR 11/08/94 12:17AM._ . .

m
~

,..

,,

.-

,,.

.

. ..

Set Event Description ,< c B.E. Calc, Cutset

No. Name Input Result Freq.(/yr)

TOP-INAIR 9.43E-02
. .

1. PCVAIR2-FCLV+’ PCV back pressure contrbl valve fails clpsed 4 ,$ 24H 7.20E-05 2.63E-02
3.OE-06H

2. PCVAIR1-FCLV+’ PCV reducing pressure going to equipment fails closed , 4 24H 7.20E-05 2.63E-02
3iOE-06H/,. ,’

“3. CMPINAIRC3CV+ CC: three plant/instrumentair compressors fail ‘
..

4 ~ 2’4H 6.00E-05 2.19E-02
2.iE-06H,.

,4. PSV063--FOPV+ Instrument air receiver PSV fails open, ‘ 4 8H 4.00E-06 4..38E-O3
. 5.OE-07H ,

,_-
5. FLT9580APLGV+ Instrument air d~er #1 prefilter pltlgs 4 48H 4.7’8E-03” 2.09E-03

., , l$OE-04H‘
FLT9581BPLGV# Dryer #2 afterfilterplugs 3 48H ,4.79E-03

1.OE-04H ~ -
.OPRFILT-VIHl# . Fail to rep+ace Filter , 1 IN 5.,00E-OIN

; ., 500E-OIN,.
.

6. FLT9580APLGV+ Instrument airdryer #1’prefilCe,r”PlU9S 4 ,“ 48H 4.78E-03 2.09E-03
,., l,OE-04H ‘

FLT95,81APLGV# Dryer #1 prefilter plugs 3 48H “4,79E-03 “.’
l!OE-04H

OPRFILT-VIHl# Fail to replace filter 1 IN 5.00E-OIN
5.OE-OIN . . .

.-
7. FLT9580BPLGV+ Itistrument’air dryer #1 after filter plugs .’ 4 48H .4.78E-03 2.09E-03

,. 1.oE-04H
FLT95$lAPLGv# Dryer #l,p;efilterplugs ‘ 3 48H 4.79E-03 ~

l:OE-04H
OPRFILT-VIHl# , Fail io replace-:filter . ,.1 >’ lN 5.00E-OIN

5,0E-OIN
\ . . ,,

8:,FLT9580BPLGV+

—

Instrument air dryer #1 after filter plugs 4 “ 48H 4..78E-O3‘ 2.09E-03
1.OE-04H

FLT9581BPLG,V# Dryer #2’afterfilterplugs
!’_

3 48H 4;79E-03
1.OE-O.4H

OPRFILT-VIHl#. Fail to replace filter. 1 lN 5.00E-OIN-
,. 5,0E-OIN

9. DRYAIR2-T&MV# . Dryer #2 out of service fbr T&M 3 40H 4.56E-03 1.99E-03

FLT9580BPLGV+ Instrument air dryer #1 after filter plugs 4 4:: 4.78E-03
1.OE-04H “

OPRFILT-VIHl# Fail to replace filter 1 IN 5.00E-OIN
5.OE-OIN

s. ‘---- ‘.
.
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Cutsets for I:\CAFTA\CUT\INAIR.CSR 11/08/94 12:17 AM (CONT.

/
*

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

10. DRYAIR2-T&Mv# Dryer #2 out of service for T&M. 3 40H 4.56E-03 1.99E-03’

FLT9580APLGV+ Instrument air diyer #1 prefilter plugs 4 4:; 4.78E-03
1.OE-04H

OPRFILT-VIHl# Fail to replace filter 1 IN 5.00E-OIN
. 5.OE-OIN

11. CC2-AIR-DRY1+ cc:’both air dryers fail 4 8H 4,00E-07 4.38E-04
5.OE-08H ,.

12. cMPAIR3-T&Mv# Stdndy compressorout of service for T&M 3 27D 7.13E~02 2.97E-04

FLT9620-PLGV+ Inlet filter on secondary compressor is pluggqd 4 4:; 4.78E-03
,. l,OE-04H

FLT9623-PLGV+ Primary compressor inlet filter plugs 4 48H 4.78E-03
1.OE-’O4H ~

OPRFILT-VIHl# Fail to replacefilter 1 ‘ IN 5.00E-OIN
5:OE-OIN

13. DRYAIR2-T&MV# Dryer #2 out of service for T&M 3 40H 4.56E-03 2.50E-04
IY

FLT9580BPLGV+ Instrument air dryer #1 after filter plugs ‘ 4 48H 4.78EL03 ‘
1.OE-04H

PDS9580BFTCV# .Dtier’#1 after-filter DP high switch fails to close 5 5Y 6.29E-02
3.OE-06H

14. DRYAIR2-T&Mv# Dryer ‘#2out of service for T&M 3 40H 4.56E-03 2,50E-04

FLT9580APLGV+ Instrument’air dryer #1 prefilter plugs 4 4;; ‘4,78E-03
1.OE-04H

PDS9580AFTCV# Dryer #1 prefilter high.DP switch fails to close 5 5Y 6,29E-02 ,. . 3,0E-06H

15. HCVINAIRC3CV+ ‘CC: All three compressor water supply valves f~il closed 4 2H 5.00E-08 ,2.19E-04
2.5E-08H

,.
16. PIPINAIRRUPV+ Major line break in instrument air piping 4 8H 1.74E-07 1.91E-04

2.18E-08H

17. FLT9580BPLGV+ Instrument air dyyer #1 after.filterplugs 4 48H 4.78E-03 1.25E-04
1.OE-04H

FLT9581APLGV# Dryer #lprefilter plugs 3 48H 4.79E-03
1.OE-04H

OPR-AIR-MCHl# Instrument air DP switch miscalibrated 1 IN 3.00E-02N
. 3.OE-02N

‘1”
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Cutsets for I:\CAFTA\CUT\INAIR,CSR 11/08/94 12:1/7AM (CONT.)

Set Event Description c B.E.
No. Name

,, ,Calc. Cutset s
Input” Result Freq. (/yr)

18. FLT9580BPLGV+ Instrumentair dryer #1 after filterplugs 4 48H 4,78E-03 1.25E-04
,, ,, ~1.oE-04H

FLT9581BPLGVil Dryer #2 ‘afterfilterplug’s ., 3 48.H 4.79E-03
100E-04H

OPR-AIR”-MCHl# Instrument,airDP switcfimiscalibrated,
,.. ,,

1 lN 3.00E-02N, 3.OE-02N

19. FLT9580APLGVt Instrumentair dryer #1 prefilter plugs 4 “ 48H 4.78E’03 1.’25E-O4
, \ . i,OE-04H

FLT9581.APLGV#l Dryer #l prefilter plugs 3 48H 4,.79E-03’‘
i,OE-04H “

OPR-AIR-MCHl# Instrumentair DP switch miscalibrated 1’ IN 3,00E-02N
, , 3.OE-02N

,,
20. FLT9580A’PLGv+ Instrumentair dryer #1 pref”ilterplugs - 4 48H 4.78E-03 1.25E-04

1.OE-04H ‘,
‘‘FLT9581BPLGV#, , Dryer #2 a“fterfilterplugs - 3 ‘.4,8H 4.79E-03 “.,,, l;OE-04H -
OPR-AIR-MCHl# Instrumentair DP switch miscalibrated- ‘. ,1 ‘ lN 3.00E-02N ‘

3.OE-02N ‘

2X. DRYAIR2-T&Mv# Dryer #2 out of Servicefor T&M 3 , 40H 4.56E-03 1.19E704

FLT9580APLGV+ Instrumentair.dryer #1 prefilter plugs 4“ 4:; 4.78E-03”
-l,OE-.O4H ‘

OPR”-AIR-MCHl#- Instrument air DP ’switchmiscalibrated 1 lN 3.00E-02N., . ,,
3.OE-02N. .

22. DRYAIR2-T&MV# Dryer #2 out of service-forT&M’ ,- 3 ’40H 4.56E-03 1’.19E-O4
IY

FLT9380BPLGV+ . Instrumentair dryer #1,after,filterplugs “ 4 48H 4.78E-03 ‘“!,
1.OE-04H

OPR-AIRTMCHl# Instrumentair DP switch miscalibrated 1 lN 3.00E-02N .
. , .. . 3.oE-02N.. \

23. CMPAIR2-FTRV+ Secondary plant /din:trumentair compressor fails 4 24H 1.20E-03 “1.12E-04
5.OE-05H -

- cMPAIR3-T&Mv# Standy compressor out of setvi’cefor’T&M .. 3 27D 7.13E-02,-

FLT9623-PLGV+ Primary compressor inlet filter plugs ‘ 4 4:; ‘4.78E-03 ‘
l,OE-04H ‘,

OPRFILT-VIHl# Fail to replace filter 1 lN 5-.00E-O”1N
,5.OE-OIN

24. CMPAIR1-BFLV+ Primary plant/instrurnentair compressor fails , i 24H 1.20E-03 1.12E-04
5.OE-05H

cMPAIR3-T&Mv# S,tandycompressor out of service for T&&l 3 27D 7.13E-02
,. !X IY

) I ) 1
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Cutsets for I:\CAFTA-\CUT\INAIR..CSR 11/08/94 12:17 AM (CONT.)

Set Event Description c B.E. Calc. Cutset
No. Name Input Result Freq.(/yr)

FLT9620-PLGV+ Inlet filter on secondarycompressoris plugged 4 48H 4.78E-03
1.OE-04H

OPRFILT-VIHl#’ Fail to replace filter 1 IN 5.00E-OIN
5.OE-OIN

25. CMPAIR1-BFLV+ Primary plant/instrumentair compressor fails .- 4 24H 1.20E-03 7.48E-05
5.OE-05H

CMPAIR2-FTRV* Secondary plant / instrumentair compressor faiis 4 24H 1.20E-03 -
5.OE-05H

cMPAIR3-T&Mv# Standy compressor out of service for T&M 3 27D 7,13E-02
lY\

.’
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/

.,

.

. .
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Loss of InstrumentAir (Exc1.POWN or CIW) Top Event Frquency: 9.43E-02/YR
. . ,,

e
HCVINALRC3CV+I

-PIPIIWIRRUPV+-I
,-. CC2-MR-DRY1+I

PSV063-FOPV+-I
PCVARU-FCLV+-I
PCVAIR2-FCLV+-I

‘, CMPINAIRC3CV+-I
HCV%O1-FCLV+-I ‘
SV-DRY1-FCLV+-I
FLT9580APLGVi-I
FU195SOBPLGV+-I ~
HCV9621-FCLV+-IC
HCV9622-FCLV.+IC
PSWM3-FOPV+-IC
PS~047-FOPV+IC”
CMPAIR1-BFLV+-IC
CMPAIR2-FI’RV+-IC
FLT9623-PLGV+-IC
FLT9620-PLGV+-IC
SV-DRY2-FCLW
HCV9602-FCLV# ‘
DRYAlR2-T&MV#
FLm581BPLGv#
FL131581APLGV#
OPR-AIR-MCHl#
OPRFILT-VDW
HCV%50-FCLV# ~
cc2-AIR-Pr-1#
PSV051-FOPV#
cMPAIR3-FrRv#
cMPAIR3-Frsv#
CMPAIR3-T&MV#
l?LlW60-PLGv#
PDS9580BFKV#

Risk Achievement Worth .,,,
D=-

. .
,.

(XYAll-compressor w&er supply valves fail closed

‘y&’#&..m~f~-e’lt * PiPrng , ..
k;tnnnentairrixehw PSVfails*n
XV redwing~ goingtoequipmenth CiO-.
PCVbackpressurecontrolvalvefailsclosed
CX2tbry plantliitrument air cor.hpressomfail i
Instrumentair dryer#l isolationvalve fails closed
I@wr#l inlet valve fails closed
Jnstnnnentair dryer#1 prefilterplugs 1 ‘
Inmument * dryer#l afterfilter plugs
Coolingwatexvalve to primmy~ f* cl-
Coolingwatervalve toseco@zyc@pnxorfiMs closed
PSV on primarycompressordischargefails @n
PSV on secondarycompressordischargeline fails open
_ pku@strument aiceompmwr “fails
Secundaryplant/instrument air compressorfails
_ WPressor inlet filterplugs
~tx filter on secondarycompre-ssqis Plugg~ .
Dryer#2 inlet valve faili closed ,’

Instrumentair dryer#2 isolationvalve fhilsclosed “‘
Dryer#2 out of servicefor T&M ‘
Dryer#2 aftedilterplugk I .
Dryer#l prefilterplugs
hstnxment air DP SWitChmisdii ‘
Failto Il@KEfilter
Third compressorcoolingwatersupply valve fails cloied
cc both instrumentair FM fail high
PSV on third canpwmr discharge~ open
Thirdplant/instrument aircbmpressorfaik torun
Thirdplant /instrument air compressorfails to start
Standycompressorout of servicefor T&M
Inlet fjlter on ~Mary apnpressor is plugged”
Dryer#l after-fWerDPhigh switchfails t6 close

Emb5ia
‘ 2.50E-08)H

2.18E-08/H
5.00E-08/H
5.ooE-07/H
3.00E-WH
3600E-06/H
2.50&06/H
5.ooE-07/H
5.ooE-07/H

~9.95E-051H
9.95E05JH
5.ooBo7/H
5.ooE-07/H
5.ooE-07/H
5.ooE-07/H
4.99E-05/H
4.99E-05/H
9.95E-05/H
9.95E-05/H
1.20E-05
lZE?-05

‘ 4.56E-03
4.79E-03
4.79E-03
3.00E-02
5.00E-01

“ 5.00E-07
2.40E-06
4.00E-06
2.40E-03
5.00E-03
7.13E-02
1.67E-02“
6.29E-02

PDS9580AFKW# I@e;#l prefilterhigh DP-switcht%ilsto close 6.29E-02“
Modified top event frequency = (top event frequency) x (r@ achievement worth).

. . .
/

Basic Event Name
PCVAIR1-FCLV+-I
PCVAIR2-FCLV+-I
CMPINAIRC3CV+I
OPRFILT-VIHl#
FLlY580BPLGvi-I
FLT9580APLGV+-I
DRYAlR2-T&MV#
FLT9581APLGV#
FLT9581BPLGV#
PSV063-FOPV+-I

~W Reduction Worth
mm!mn

. .
,.

PCVreducingpressuregoing to ~-ldpment fails closed,
PCV backpxessurecontrolvalvefails closed
CC threepla@iitrument air compressorsfail
Fail to mpke filter
Instrumentair dryer@ after tllier.plugs
Instrumentair dryer#1 prefilterplugs .
Dryer#2 out of service for T&M
Dryer#l prefilterplugs ~ ~ ‘ ,
Dryer#2 atkrfilterplugs
Instrumentair receiverWV fails open

m!2@ha
3.ME4WH
3.ooE-06/H
2.5oE-06/H
5.00E-01.
9.95El15/H
9.95E-051H
4.56E-03
4.79E-03
4.79E-03
5.ooE-07/H

A*W
9.29E+04
9.29E+04
929W04

\9.29Eto4
9.29E+04
9.29E+04
9.29E+04
9050Et02
9.50W02‘
7.2613142
726E+02
3.82E+01
3.82E+01 ,
3.82%01
3.8W1
3.821%01
3.82E+01
3.08E+01
3.08E+01
L21W01 .
1.21E+01
1.20E+01
1.09JM01
1.09W01 -
1.25E+O0 )
1.141xoo
l,lolwo .
Llomoo
l.lomoo
“1.loEtoo
1.1OWOO
1.09WO0 ‘
1.08E+O0
1.04WO0
1.04E+O0

Raw
1.39WO0 ‘
1.39E+O0
1.30E+O0
1.lW
1.08E+O0
1.08WO0
1.05WO0
1.05E+O0
1.OW
1.0!W4)0

Note Events that make 1=s than 1% difference tome importance factor are not included.
Modified top event fkequency= (top event frequency)/ (risk reduction worth). “

,- ..
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Attachment 7 .
.

Seismic Initiator Accident Fault Trees

.,) PVVH Explosion ,
SRAT Explosion
SME Explosion. ,
PRBT Explosion
MFT Explosion
PR Explosion ,
OE Explosion
OECI’ Exdosion
PR.FI’Ex~losion, Melter Offgas Explosion
SPT Explo~ion -
PPT Explosion
OWSTExplosion
SPC Explosion ,

.’

598
601 -
605
608
611
614
616
618 ~
620
622
624 ‘
627
635
642
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+7+
CPC backup purge
system failure (all

causes)

Page 1
G.CPCBP

I.00E+OO
.

Q
Backup CPC purge

falls (except N2
tank supply

failure) - selamlc

TOPCPCBPSEIW#S

I.00E+OO
from CPCBP-S

m
CAFT’

%K.S%NK.S
SME Explosion - Seismic I l:\CAFTA\TREE\SME-S.CAF I 11-09-94 I Page 2
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Esp]oslon In PRBT -

selsmlc

. .

TOP.PRBT-S

i
I J

1
PRBT explosfon~, PRBT expbslon
(early) - eebmlc (delayed) - sebrnlc

j Q-PRBT-S1 I

I I I I

Selsmlc even! PR to PRBT transfer Ignlllon source Loss of PRBT purge
causea Ignltbn In prcgress and preserrf In- PRBT

source PRCD drain valve vessel
opens - selsmlc

I lGNSEIS.PRES#S I ~ G. PRBT.S3 [ 1 f G-PRBT-16 I

I.00E+oo

. Pags 2

I I

Transfer from PR 10 PRCD drain valve ‘
PRBT In progress MOV.1 131 falls open

(rela~e~halw) . >

x 2 hours per-43

. .

PRBT Explosion - Seismic I l:\CAFTA\TREE\PRBT-S.CAF I 11-09-94 I Page 1”
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LCSSd PRBT pufge. .

. .

,- \“

,~.
CPC purgo system

fails
PRBT WWe SUp~y PRBT Furge sup~y ‘8
noedlo valve dmod.’, $$n;d:;~. ,.

mrenecu$ly
. .

. ..’

from se18mic ‘,

I I
CPC backup purge , Las d CPC pdmary
system failure (all

. PRBT PVWe W@y
(elr) purge system .“

Fail 10. cpon PRBT “’

causes)
noedlo valvo

. (dl Clluse$
fxrge oupply noodle

adjusted / valve

t sv.PRL3T.ADJ5# I,-
,. 3.28E.02

w adjuslod
monthly, rmected

\
I I

in 24 hotm

Bsckup CPC pUmO CPC backup purge CPC ptfm~ty purge Loss d nomml
falls (except N2 lank Wp~O$ system fails (oxcf.

lank supF4y
power to DWPF -

unmmdable pmv:dy$a) . Sdsllic
failure) - misrdc

from CPCBP.S.CAF . . fm~ CPCPP.S.CAF , from POWN.S.CAF .,

CPC nitrcgcm tank Nitrcgen tank

./

sup@y fflilure . 8Up$y foiluro .
sdsmlc’ sdmic

,., -

\

fnfm CPCTNK.S.CAF frcm N2TNK.S.CAF
.’

,,

.,
.

. .

-PRBT Explosion - Seismic . I l:\CAFTA\TREE\PRBT-S .CAF I 11-09-94 I Page 2 .
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Exploslon In the
PRfT - sekmlc

1 1
Selsmlc event Oxygen level In
causes Ignltlon PRFT exceeds MOC -

source eelsmlc

‘/

1 lGNSEIS.PRES#S ( k \ f.3-PR~-Sl 1
1.COE+CCI

1 1
. SPC nitrogen purge Fall to cause PRFT purge supply

syslem unavailable - SPCIPVVH Isolalion . piping ruptured -
eekmtc .se[smlc selsmlc

6

I 9 i
Selemlc triggers UPS to SPC

fail Isolation vatves
fall to close .

Solsmlc

I TOP.TR(3.SE18#S 1
1,00E+OO

from TRIG-S,C4F

CC: bolh SCVC SIXit

valves fall to cloee

,,

a: 0.1 x single rate

.,
,-

PRFT Explosion - Seismic - I l:\CAFTA\TREE\PRFT-S.CAF I 11-09-94 I Page 1
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SPT Explosion - Seismic I I:\CA~A\TREE\SPT-S. CAF I 11-09-94 I Page 1
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SPT nitrogen path 1

wnavallable

,.

Page 1
GSPT.17

Q
SPT nitrogen path 1

PSV falls opan

.,

PSVSPT1-FOP3#

4.80E-05
., a: 96 hour

,.

+

SPT nitrogen supply

path 1 PCV falls to

open

PCVSPT1 .R’OJ#

3.00E-03
Uao TC vail

9 ‘
SPT nltmgen path 1 ,.

ouf of service for
T&M ..

PCVSPT1.T&Ml#

I,52E-02
.

a: 2 weeks per year

9 “’-“
SPT nltmgan palh 1

out of setvlce

followlng .

malntenanso

OPRSPT1-RMHl#

1.00E-03
w T&M annually, ,
corracled In 1 week

mro90n SUPPY ‘1 .

. . Ipalh 1 needle valve
closed orroneoualy I

.

SPT Explosion - Seismic I l:\CAFTA\TREE\SPT-S. CAF I 11-09-94 I Page 2
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Exploalon eccura In
ou!er tank
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Page 1

I
Benzene level Ignltlon source

reachee LFL [n present in OWST
outer tank outer tank

I 1

OWST Inner tank OWST inner tank
Ieaka benzene into over pressurizes ‘

., outer tank . selsmlc (opens overtb~
valve)

\

I I

OWST consewallon OWST pressure rfsea

venf valve falls lo (dally)

open

I PR.OWST-Hl-P# I

8.00E+OO

w pressure rfses

Z/day, 4 days

,.

OWST pressure,
rellef valve falls

to open

,,

OWST Explosion -. Seismic l:\CA~A\TREE\OWSTTK-S. CAF I 11-09-94 I Page 6
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DWPF ,Basic Event Importance Factors., ‘..
.,

The top event frequency (or probability) for each fault trt% is a function of the f~tire ‘
frequency and failure probabilities of the vario’i.Mbasic ‘events in the tree. While some of
thy basic events contribute significantly to the top event frequency, others have less
impact on that value. The relative si@ificance of a basic event maybe assessed using an
importance analysis, a systematic reevaluation of the top event frequency based on

‘ independent change of individual events. Res@ of ‘an i.rIIportance analysis are typically
‘ expressed through presentation of importance measures, numeric rankings that represent

each component’s impact on the top.’event. A variety of importance measures maybe
calculated to express different perspectives of component si@lcance. For purposes of
“the’DWPF analysis, the Risk Reduction’Worth and Risk Achievement Worth measiues
were chosen to provide information most relevant to facfity maintenance and
improvement goals. ,,

The Risk Reduction Worth meask i’sdefined as tie decrease in risk if tie basic event is
assumed to be optimized (assumed to never fail). Mathematically, it is the ratio of the
original, nominal top event value (P@P) to the reduced top event-value re.$ulting from
optimization of the basic event being ev~uated (Po).

.,
,,

RedW =. P@p/P() , .

In the case in which the basic event is an”initiating even~ the failure is exp~&d as a
frequency of occurrence per hour (/H). Optimization of such an event is represented by a
failurefrequency of Ooccurrences per hour, In the case in which the basic event is an
enabling even~ the failure is expressed as a probability of occurrence and optimization is
represented as a probability of 0.0. Consideration of the Risk Reduction Worth measure

~ offers insight into the level of potential risk reduction available throughimprovement of
individual components. Events thatdisplay a large Risk Reduction Worth value are most
si~lcant in contributing to the top event value. Those events with a Risk Reduction
Wofi value near 1.0 contribute less significantly, on an individual basis, to the top event
value.

In the unique situationin which a single event must occur in each of the failure
combinations (cut$ets) thatlead to top event .~curxtmce, such as the presence of the
ignition source in explosion fault trees, a very high risk ~duction worth value will occur
indicating thatoptimization, eli@nation of thateven~ would result in elimination of top
event occurrence (Po ‘> 0 => RedW -> ~ ). For t.$isspecial case; the Risk Reduction
Worth.is de~ed, by convention, to be, l/P@P.,

The bk Achievement Worth measure is defined as the increase in risk “Mthe basic event.
is considered to ,assume the least optimum configuration. It is expressed as the ratio of ~ ~
the increased top event value that restilts from increased failure potential of the selected
basic event @i) to the original, nominal top event value (llop). ,, .

‘AchW = PI/ P~p

.,

.,”

. ..--’

.

,.

.,

L “ <
./,

/ .,

,’

.. . .

‘%
;\

. .
?:$?if$l“ - ‘. .



,-.

As previously stated, initiatingbasic events are expressed as a frequency of occurrence
(/H) and reliability reduction of such events is representedby assigmnentof a high
frequency, 1.0 /H. Enabling basic events aE expressed as probabilities of failure and
reliability reduction is representedas certainly of failure, an assigned value of 1.0.
Consideration of the Risk Achievement Worth measum provides insight into the~
signitlcance of assuringperformance of individual components. Basic events that display

,,

a large wdue of Risk Achievement Worth contribute most significantly ‘to the top event
value. A Risk Achievement Worth value near 1.0 indicates thatfailure of thatcomponent
has little impact on the top event.

Two importance ranking‘tables are included for each DWPF fault Lee. The first presents
a list of the fault tree basic events in order of descending Risk Achievement Worth value,
the second is ordered according to descending Risk Reduction Worth value. In each, the -
basic event is described and the associated frequency for initiator events or probability for
enabling events is included. Due to the method used for fault tree developmen~ it is
common for a given event to contribute both in an initiatingcapacity and in an enabling
capacity. For ease of interpretation,these contributions have been combined.
Components thatfunction as both initiatorsand as enablers are identifkd in the
importance ranking tables by a “-C” at the,end of the basic event name and the
importance measures associated with these components include both aspects of
performance. ‘

It should be noted that the importance measure of each event is an independen~ non-
cumulative representation. It is not appropriate to consider the rankings in a summary

.. #.. manner as representation of the combined effect of multiple basic event value
~,L- - - modifications. The impact of multiple event changes can only be determined through full

reevaluation of the top event value.
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