DESCRIPTION AND SIGNIFICANT MAZARDS CONSIDERATION ANALYSIS
OF PROPOSED CHANGE NO. 233
TO PROVISIONAL OPERATING LICENSE NO. N®R-13

INTRODUCTION

This is a request for NRC approval to change Technical Specification

Nos. 3.5.1, 3.7.1, 4.1.1, and 4.4 and to «dd License Condition 3.N for San
Onofre Nuclear Generating Station, Unit 1 (SONGS 1). The Technical
Specification changes are necessary to reflect modifications of the Safeguards
Load Sequencing System (SLSS) that are being implemented during the current
refueling outage in accordance with 10 CFR 50.59. The modifications are being
performed tu satisfy single failure requirements and consist of changes to the
SLSS actuation logic, The modified SLSS will enable each sequencer to start
and load its associated diesel generator upon a safet) 1n{ection signal (SIS)
and concurrent loss of its respective 4160 volt electrical bus rather than
upon a SIS and loss of both 4160 volt buses,

The proposed license condition is necessary to require implementation of a
plant modification te eliminate a single failure susceptibility concernin?
automatic transfer betweer the primary and backup power sources for the vital
electrical buses. The plant change will be installed during the Cycle 12
refueling outage.

The need for these changes was discovered as a result of the Emergency Core
Cooling System (ECCS) Single Failure Analysis. An interim report on the
results of that analysis was submitted to the NRC on July 31, 1990. These
proposed changes to the Technical Specifications will resolve the topic
identified as Issue No. 8, Sequencer Logic Deficiency, in Enciosure 2 of that
report. The plant change proposed by the license condition will resolve a
single failure susceptibility concerning the power sources for the vital
electrical buses. The susceptibility was identified by SCE as an "issue under
review" in the ECCS single failure analysis.

The resolution to the sequencer logic deficiency issue that is embodied by
this proposed change differs from the preliminary corrective actions discussed
in the ECCS Single Failure Analysis interim Report. Continued evaluation of
the subject has identified changing the SLSS actuation logic for automatic
load;ng of the diesel generators and sequencing | CCS loads as the preferred
resolution,

EXISTING TECHNICAL SPECIFICATIONS
See Attachment 1.

See Attachment 2.



PROPOSED LICENSE CONDITION
See Attachment 3.

I.

II.

DESCRIPTION OF TECHNICAL SPECIFICATION CHANGES

This proposed change requests NRC approval to revise Technical
Specification Nos, 3.5.1, 3.7.1, 4.1.1, and 4.4 to reflect modifications
that are being completed on the SLSS prior to restart from the Cycle 11
refuelinz outage. The modifications are being performed in accordance
with 10 CFR 50.59 and are delineated in the Discussion section below.

The proposed change to Technical Specification 3.7.1, Auxiliary
Electrical Supgly. amplifies on the diesel generatars as backup sources
of power for the 4160 volt buses by describing in the Basis section of
the Technical Specification the design requirements for automatic
starting and loading of the diesels. The modifications to the SLSS that
accompany this proposed change enable each sequencer to automatically
start and load its associated diesel generator and sequence ECCS loads
upon receipt of a SIS and a concurrent loss of its respective 4160 volt
bus. Previously, the SLSS required a SIS and loss of both 4160 volt
buses to automatically load the diesel generators and sequence ECCS
loads., It is also proposed that the above design condition for
automatic starting and loading of the diesel generators and ECCS load
sequencing be specified in Technical Specification 4.4, EmergenC{ Power
System Periodic Testin?. Cnanges to Technical Specification Table
3.5.1-1, Reactor Trip Instrumentation, and Table 4.1.1, Reactor Trip
System Instrumentation Surveillance Requirements, are also proposed to
reflect revised actuation logic for reactor trip upon loss of power,
The surveillance requirements for the 4160 volt bus voltage trip that
are preposed in Technical Specification Table 4.1.1 are consistent with
those specified for Safety Injection instrumentation in the Standard
Technical Specifications, NUREG 0452,

DISCUSSION OF TECHNICAL SPECIFICATION CHANGES
i [RODUCTION

An interim report on the methodology and results of the ECCS Single
Failure Analysis was submitted to the NRC on July 31, 1990. The report
identified eight issues related to satisfyin? single failure
requirements that need resolution. SCE committed to implement
corrective actions for all eight of these open issues prior to restart
from the current outage.

The proposed Technical Specification changes address the issue that
concerns a deficiency in sequencer logic. The issue involves three
potential plant conditions which could delay ECCS operation., Each of
these three plant conditions are discussed below, The 4160 volt
electrical distribution system and the SLSS are next described to aid an
understanding of the potential for delayed ECCS operation,
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4160 VOLT ELECTRICAL DISTRIBUTION WITH EXISTING SLSS LOGIC

There are two independent safety-related 4160 volt electrical
distribution trains consisting of Buses 1C and 2C. These buses supply
electrical power to systems and components that are required for norma)
operation, safe plant shutuown, and mitigation of design basis events,
These two electrical distribution systems are energized by off-site
electrical sources throu?h Auxiliary Transformer C. Attachment 4
illustrates the normal electrical bus alignments (after completion of
480 volt modifications being implemented during the current outage).

In the event electrical power is not available from off-site sources,
each of the two 4160 volt distribution systems is powered by an
emergency diesel generator. Upon receipt of a SIS with concurrent loss
of Buses 1C and 2C, the SLSS trips all loads on the buses, closes thc
diesel generator output breakers, and sequences the ECCS loads. For a
SIS without a loss of power, the loads on the bus are not tripped, and
all ECCS loads except the Main Feedwater Pumps are loaded in a single
block. (The Main Feedwater Pumps have their own time delay relay
controlling their restart,) The diesel generators automatically start
but do not load upon a SIS, a loss of a sing1e 4160 volt bus, or a SIS
concurrent with a loss of a single 4160 volt bus.

POTENTIAL FOR DELAYED ECCS OPERATION

There are three potential plant conditions whicn could delay actuation
«f the ECCS longer than assumed in the safety analysis:

¢ During emergency diesel generator surveillance t.sting, the diesel
generator is paralleled to its respective 4160 volt bus. Failure of
the diesel generator breaker to trip concurrent with a SIS and loss
of off-site power could result in neither sequencer being able to
detect the loss of both 4160 volt buses. The sequencer on the
surveilled train would sense only a SIS because the diesel generator
would maintain the bus energized. That sequencer would attempt to
block start ECCS loads while maintaining power to the non-essential
loads on its bus. This would result in diesel generator overload
and a degraded bus voltage condition leading to failure of this
train, The other train would initially sense a SIS and loss of its
respective electrical bus but would not connect its diese! generator
or sequence its ECCS loads until the first train failed. This would
del?y ECCS initiation beyond the timing assumed in the safety
analysis,

* During ground detection activities on Bus 1C or 2C, the bus is
isolated from Auxiliary Transformer C and is connected to the main
generator via Bus 1A or 1B, If a SIS event were to occur coincident
with a loss of off-site power, the sequencer for the bus not being
tested would not detect a loss of bus since there would be voltage
on the bus connected to the main generator. The bus being tested
would detect a SIS only and block start ECCS loads whiie maintaining
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non-essential loads on the bus., i1he SIS would result in a unit
trip. The unit trip would cause the main ?enerctor voltage to
eventually decrease enough to result in a loss of bus cignal on the
bus unoer test. MHence, the loss of both buses would then be sensed
and the ECCS loads connected and sequenced. This would delay ECCS
initiation beyond the timing assumed in the safety analysis., In
addition, if the bus not under test were to fail, ECCS initiation
would not be achieved.

¢ Failure of the main feeder breaker to open on Bus 1C or 2C in
response to a degraded grid condition concurrent with a SIS could
lead to a failure of ECCS loads to properly sequence. The bus with
the failed breaker would remain connected to the ?rid and would have
a degraded voltage condition. Since it would stil]l have voltage,
loss of the bus would not be sensed by the SLSS and thus a SIS and
concurrent loss of both buses would not be detected. As a result,
the ECCS loads would be block loaded on the train with the degraded
voltage and would not be sequenced ¢ the redundart train. The
loads on the train with the degraded voltage would not start in the
time required by the safety analysis,

SLSS MODIFICATIONS

ECCS load sequencing potentially could be delayed by the above three
plant conditions because of the present actuation requirement .o sense a
SIS in combination with a loss of voltage on both 4160 volt buses. SCE
is now in the process of eliminating these potential ECCS actuation
delays. A design change is being installed to modify the logic for each
sequencer so that the loads on the respective ECCS train are sequenced
uﬁon a SIS in conjunction with the loss of the respective 4160 volt bus,
The following modificatiors are being implemented in accordance with 10
CFR 50,59 and will be completed prior to restart from the current
refueling cutage:

* Modification of the circuitry for each SLSS sequencer to actuate a
loss of power signal upon loss of voltage on their respective 4160
volt buses rather than on the loss of both buses.

* Addition of separate actuation logic for initiation of reactor trip
upon loss of both 4160 volt buses (to avoid reactor trip upon loss
og si?gI§ bus that would result from modification of the sequencer
circuits).

In addition to implementation of the above plant changes, SCE will limit
the duraticn of ground detection activities in accoroance with Technical
Specification 3.7.1, Action G. Operation with only one 4 Kv electrical
bus (i.e., the bus under test is considered inoperable) during such
?round searches is acceptable since the assumption of a single failure
€.g., the loss of the bus not under test) while operating in an action
statement is not required.
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IT1. DESCRIPTION OF LICENSE CONDITION

Iv.

License Condition 3.N is being proposed to schedule installation of a
plant modification to resolve a single failure susceptibility affecting
the power sources for the vital electrical buses. The plant
modification will be con?leted prior to restart from the Cycle 12
refueling outage. The piant change is necessary to assure that the
vital buses are capable of accommodating all safety-related electrical
loa:: :o that the plant can reach safe shutdown under all accident
conditions.

DISCUSSION OF LICENSE CONDITION

INTRODUCTION

SCE identified in the ECCS Single Failure Analysis Interim Report the
potential for the loss of vital bus power due to the lack of retransfer
capability as an "issue under review.,“ It is proposed that this single
failure susceptibiliti be eliminated b{ implementing a plant
modification during the Cycle 12 refueling outage. The need for this
plant change is described below.

SINGLE FAILURE

Vital buses 1, 2, 3, and 3A are normally powered through inverters
connected to DC Bus. No. 1. The vital buses power a portion of the
safety-related instrumentation and equipment necessary to assure the
plant can reach safe shutdown. These buses also accommodate loads for
components that are located inside containment but that are not
qualified for operation in a harsh environment,

The harsh environment that would result from a LOCA or MSLB potentially
could cause short circuits on some of these non-qualified loads. The
occurrence of multiple faults on the Train A vital buses would cause the
automatic transfer switches to transfer the vital buses to the backup
power source (Train B 480 volt motor control center number 2). This
circumstance would not jeopardize the safety-related loads because the
backup power source has sufficient capacity for the protection devices
tc isolate the faulted loads. However, if the Train B 480 volt ﬁower
should fail after an auto-transfer, ali power would be lost to the
affected Train A vital buses since the auto-transfer switches are not
designed to retransfer back to the primary power source. This may
result in a temporary inability for the SLSS to automatically actuate
ECCS operation and to reach safe shutdown. Electrical power could
eventually be restored to the vital buses by the operator manually
initiating transfer back to the inverters.
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DESIGN CHANGE/RISK ASSESSMENT

SCE intends to eliminate this single failure susceptibility by
implementing a plant modification. However, the modification cannot be
performed during the present outage because the static auto-transfer
switches and inverters currently deemed necessary for the design change
have a procurement ‘ead time of approximately 12 months. Therefore, SCE
proposes a license condition to require installation of the plant change
during the Cycle 12 refueling outage. As discussed below, completion of
the modification at that time is {ustified because the “isk of adverse
consequences occurring during Cycle 11 operation is negligible. The
proposed schedule also provides adequate time to finalize the
engineering design, procure the necessary equipment and materials,
install the hardware, and performance test the system.

SCE has performed a probabilistic risk assessment (PRA) of continued
plant operation with the present vital bus automatic transfer capability
to assure that scheduling the plant modification for the Cycle 12
refueling outage is acceptable. The assumptions, methodolo*i. and
results of that assessment are presented in Attachment 5. e results
of that analysis show that the risk of core damage due to this single
silure susceptibility is less than 6 x 10 7 per yeer. This
contribution to the overall cora damage frequency (estimated to be
2 x 10" per year) is quite low, accounting for less than 0.3% of the
total. Therefore, SCE has concluded that the probability of this single
failure scenario occurring during the upconing fuel cycle is
sufficiently low to allow implementation of the plant change during the
Cycle 12 refueling outage.

The proposed schedule for implementing the plant chaige concerning vital
bus auto-transfer also allows the final design to benefit from the
integrated resolution of SEP Topic V1-7.C.2, Failure Mode Analysis
(ECCS), «nd Regulatory Guide 1.97, Post-Accident Instrumentation. As
committe. in our lotter dated May 2, 1990 (and confirmed in the NRC
Order dateu January 2, 1990), tnat inteyrated evaluation will be
submitted to the NRC by June 30, 1991, and will address physical and
electrical separation issues anong other consider2tions. One of the
open items to be resolved by the integrated evaluation concerns physical
and electrical separation of vital buses 1, 2, 3, and 4 and their
associated transfer switches and regulated buses. Completion of the
vital bus automatic transfer modification prior to resolving this
separation issue as part of the integrated SEP VI-7.C.2/Reg. Guide 1.97
evaluation is Tikely to result in subsequent changes in the design.

SIGNIFICANT HAZARDS CONSIDERATION ANALYSIS

As required by 10 CFR 50.91(a)(1) this analysis is provideu to
demonstrate that the proposed license amendment to revise the SLSS
actuction logic in the Technical Specifications and add a license
condition concerning vital bus automatic transfer capability does not
represent a significant hazards consideration. As demonstrated below,
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in accordance with the three factor test of 10 CFR 50.92(c),
irglementation of the proposed amendment was analyzed using the
following standards and found not to: 1) invoive a significant increase
in the probability or consequences of an accident previously evaluated;
or 2) create the possibility of a new or different kind of accident from

any accident previously evaluated; or 3) involve a significant reduction
in a margin of safety.

1,

Will operation of the facility in .iccordance with these proposed
changes involve a significant incrvase in the probability or
consequences of an acci”*nt previously evaluated?

Response: No

Sequencer Logic Deficiency

The only accidents evaluated in the Updated Final Safety Analysis
Report (UFSAR) that are related to the proposed Technical
Stocification changes are a LOCA or MSLB. Safe shutdown from both
' Lese events is assured, in part, by automatic injection of
buorated water in' .. - Reactor Coolant S:stem (RCS) by the Safety
Injection System ~ (S is automatically initiated by either low
pressure in the pr <surizer or high containment pressure. Reliable
operation of the Safety Injection Systc. is assured by i) two
separate and independent pumping trains* for delivering borated
water to the RCT and i1) two emergency diesel generators for

powering Safety Injection System equipment during loss of off-site
power conditions,

1ne SLSS starts and loads the diesel generators and provides proper
sequencing of the ECCS loads onto the ECCS buses. This proposed
change reflects plant modifications that are being performed during
the current refueling outage. The modification will change the SLSS
actuation logic so that each sequencer starts and loads its
respective diesel and sequences the ECCS loads upon receipt of a SIS
concurrent with the loss of its respective electrical bus rather
than upon a SIS and loss of both buses. In addition, separate trip
signals indicative of loss of both 4160 volt buses are being created
outside of the SLSS to retain the logic for reactor trip upon loss
of off-site power (i.e., loss of both 4160 volt buses). These plant
modifications do not affect the Safety Injection System logic
iritiating circuits or the probability of spurious reactor trips.

Operation of SONGS 1 in accordance with this proposed change will
not increase the probability or consequences of an accident
previously evaluated. Rather, the plant moditications reflected by

During ground detection activities, one pumping train may be inoperable

for a 1imited period in accordance with Technical Specification 3.7.1,
Action G.
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this change assure that ECCS operation will be initiated within the
time frame assumed by the MSLB and LOCA safety analyses presented in
Sections 15.2 and 15.16 of the UFSAR,

Vital Bus Automatic Transfer

Due to the vital bus transfer single failure susceptibility in the
SONGS 1 electrical distribution system, the consequences of a LOCA
or MSLB could be more serious than previously concluded by the UFSAR
accident analyses. The probability of a LOCA or MSLB occurring is
unaffected by the single failure susceptibility.

If the vital buses were being powered from the.r backup power
source, failure of that power source would lead to a temporary loss
of all vital bus electrical power. Such an occurrence may prevent
automatic actuation of the safeguards required to avoid core damage
following a LOCA/MSLB. This possibility stems from the lack of
automatic retransfer capability from the vital bus backup power
source (480 volt motor control center number 2) to the ?rimary
source (DC Bus. No. 1). Electrical power could eventually be
restored to the huses by the operator manually transferring to the
primary source.

SCE plans to implement a design modification during the Cycle 12
refueiing outage to eliminate the possibility of the above single
failure scenario. In addition, SCE has concluded that operation
throughout Cycle 11 with the current plant configuration does not
represent a significant increase in the consequences of a LOCA/MSLB
becz.se such a series of events is highly unlikely to occur. All of
the following circumstances would have to exist to temporarily lose
power to one or more of the vital buses:

® Occurrence of a LOCA or MSLB.

e Sufficient short circuiting of unqualified electrical loads on
the vital buses to cause automatic transfer to the backup power
source.

¢ Failure of the vital bus backup power source (Train B 480 volt
motor control center number 2) after an automatic transfer.

SCE has performed a PRA for this scenaric to confirm that operation
with the current plant configuration for a limited period does not
represent a significant risk of core damage and/or adverse
consequences to the public. The results of that analysis show that
the risk of core damage due to this single failure susceptibility is
less than 6 x 107 per year. Therefore, continued plant operation
through'ut Cycle 11 with the existing vital bus configuration does
not represent a significant increase in the consequences of an
accident previousiy evaluated.
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Will operation of the facility in accordance with these proposed
changes create the possibility of a new or different kind of
accident from any accident previously evaluated?

Response: No
Sequencer Logic Deficiency

The proposed Teclnical Specification changes do not introduce the
possibility for any new accidents. The plant changes that accompany
this proposed change do not affect the requirements for generation
of a SIS or initiation of a reactor trip. Al)l new circuits,
cabling, and terminations are being installed to satisfy seismic
category A requirements and physical and electrical separation
criteria for safety-related systems.

In addition, SCE has confirwed that operation of one of the two
trains of the Safety Injection System in a sequenced mode (SISLOP)
concurrent with the other train in a block-loaded mode (SIS only)
will not result in any adverse consequences. Once the plant changes
are complete, at least one safety injection train would operate upon
receipt of a SIS and a concurrent loss of one of the two 4160 volt
buses.

Vital Bus Automatic Transfer

The design for the plant modification that will eliminate the vital
bus automatic transfer single failure susceptibility is not yet
final. SCE will complete the necessary design modification in
accordance with all applicable re?ulatory requirements to assure

that the revised electrical distribution system does not introduce
the possibility of any new accidents.

Will operation of the facility in accordance with this proposed
change involve a significant reduction in a margin of safety?

Response: No
sequencer Logic Deficiency

The proposed Technical Specification changes reflect piant changes
that are bein? performed to eliminate three single failure scenarios
that potentially could have delayed initiation of safety injection
after a LOCA or MSLB and concurrent loss of off-site power. In each
case, the resulting delay could have been beyond the timing assumed
in the analyses aescribed in UFSAR Sections 15.2 and 15.16 for a
MSLB and a LOCA. The plant changes dictate that safety injection
operation will be initiated upon receipt of a SIS and concurrent
loss of one rather than both 4160 volt electrical buses to assure
there is no reduction in a margin of safety.
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Yital Bus Automatic Transfer

Interim operation curing Cycle 11 with the present vital bus
automatic transfer capability involves a slight chance that the
plant may not be able to automatically initiate required safeguards
following a LOCA/MSLB. However, SCE has concluded that the
potential for this event is not si?nificant since the probability of
its occurrence is estimated to be less than 6x10°" per year. The

design for the pl.at modification that will elim‘nate this single
failure concern will be installed during the Cycle 12 refueling
outage to maintain all existing margins of safety.

SAFETY AND SIGMIFICANT HAZARDS DETERMIMATION

Based on the preceding analysis, it is concluded that: (1) Proposed Change
No. 233 does not constitute a significant hazard: consideration as defined by
10 CFR 50.92; (2) there is reasonable assurance tnat the health and safety of
the public will not be endangered by the proposed change; and (3) this action
will not result in a condition which significantly alters the impact of the

Station on the environment as described in the NRC Final Environmenta)
Statement,

Attachment 1
Attachment 2
Attachment 3
Attachment 4
Attachment 5

Existing Technical Specifications

Proposed Technical Specifications

Proposed License Condition

Schematic Diagram of SONGS 1 Electrical Distribution System
Probabilistic Risk Assessment of Continuing Plant Operation
with Present Vital Bus Automatic Transfer Capability

PCN-23..SN2
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With the reactor t=ip system Dreakers in the clesed pesitien,
contro] rod drive system capable of rod withdrawal.

A °TRIP®* will stop al) rod withdrawal.

Startup rate circuit enadied at 10™% reactor power.

The provigsions of Specification 3.0.4 are not applicable.
Below the Source Range High Yoltage Cuteff Setpeint.

Below the P-7 (At Power Reactor Trip Defeat) Setpoint,

Above the P-7 (At Powar Reactor Trip Defeat) Setpeint.

Above the P-8 Ssetpeint.

ACTION Hith the aumber of OPERABLE channals ona 1ess than tha Minimum
Chanrgls OPERABLE requirement, rastore the inopearable channel to

OPERABLE status within 48 hours or be in HOT STAMDBY within the
naxt 6 hours.

ACTION With the number of QPERABLE channgls one less than the Total

Number of Chaanals, STARTUP and/or POMER OPERATION may proceed
provided the following conditions are met:

2. The ineperable channal 13 placed in the tripped condition
within ] hour.

b. The Minimua Channals OPERABLE requirement i1s met; however, the
ineperable channal may bs returned to the untripped condition
for up te 2 hours for surveillence testing of other channels
par Specification 4.1.

ACTION 3 - With the Aumber of chamnals OPERABLE one less than the Minimum
Channels OPERABLE requirement and with the THERMAL POWER leve)l:

a. Below the Source Range High Veltage Cutoff Setpoint, restore
the incperable channal to OPERABLE status prior to increasing
gHERHAL POWER above the Source Range High Voltaga Cutoff

@tpoint.

. Above the Sourcs Range High Veltage Cutoff Setpoint but below
10 parcant of RATED THERMAL POWER, restore the imoperable
chann@l to OPERABLE status prior to increasing THERMAL POWER
abeve 10 percant of RATED THERMAL POWER.

Howsver, one channel may be bypassed for up to 2 hours for

surveillance tasting per Specification ¢.)1, provided the other
channel 1s OPERABLE.

ACTION & - With the numbar of OPERABLE channels one less tham the Hinimum
Channals OPERABLE requiremant suspend all operations involving
positive reactivity changes.

- UNIT | 3.5-4 AMENDMENT NO: S5, 58, &3, 117,
118, 121, 128, 130




Hith the avaber of OPERABLE chammnel) one 1988 thar the Minisys
Charnels COERABLE roquirement, verify comdlience with the SMUTDOW
BAREIN reauiremants of Specification 3.8.2 ag applicabie, within

1 haur and at least enes per 18 ROurs tharearise.

Hith the number of OPERABLE chanmrale ora legs tham the Teta)
Numder of Charrals, STARTUP amd/or BOMER OPERATION may preceed
urti| performance of the nezt required OPERATIONAL TEST provided

the iacperable charmel 15 placad 1n the tripped comndition within
8 hours.

With the nusbor of OPERABLE channels one less thar the Minimus
Channals OPERASLE requirement, restore the fncperable chanasl to

OPERABLE status within 48 hours er opem the raacter trip dragkers
within the neat heur.

Hith the rumber of JPERABLE chaarals lesg tham the Hinimum
Channels OPERABLE roquirements, witRiR OR® Rour reduce THERMAL

POHER sueh that Tgye 't 1ess than or egual O 581.5°F, amd placs
the prod cortrel systed I ®anval mode.

With the number of OPERABLE chamrnels one 1483 than the WKimimu@
Chanrals OPERABLE reoauirements, be 1A &% least ROT STANDRY within
& heurs; however, oAt channel may be remsved from sevvice fer up
te 2 hours for survelllanes testing por Specificatiom 4.1,
provided the other channel 1s OPERABLE.
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3.7 AUXILIARY ELECTRICAL SUPP

3:7.1 ELECTRICAL SUPPLY: OPERATING
APPLICABILITY: HODES 1, 2, 3, and 4

OBJECTIVE: To define these conditions of electrical power availability
necessary to provide for safe reactor oparation and to provide
for the continuing availability of enginsered ssfeguards.

SPECIFICATION: a. One Southern California Edison Company and one
San Diego Gas & Electric Company high voltage
transmission 1ine to the switchyard and twe transe
missfon circuits from the switchyard, one immediate
and one delayed eccess, to the ongite safety-relatsel
distribution system shall be OPERAL: . This confige
uration constitutes the two required offsite circuits.

Two redundant and independent digse)l generators shall
be OPERABLE each with:

s b A separate day tank containing a minimum of
290 gallons of fuel,

A separate fuel scorage system containing a minimum
of 37,500 gallons of fuel, and

3. A separate fusl transfer pump.

Train A Emergency AC Buses shal) bs OPERABLE,
comprised of:

: 4160 volt Bus 1C,
2. 480 volt Buges 1 and 3, and associated station
service transformers with tie breaker open.

Train B Emergency AC Buses shal)l be OPERABLE,
cosprised of:

B 160 volt Bus 2C,
2. 480 volt Busses 2 and &, and associated station
service transformers with tie breaker open.

120 volt AC Vital Buses 1, 2, 3, 3A, and 4 energized
from associated inverters connected to OC Bus 1.

120 volt AC Vital Buses 5 and 6 energized froa
asgociated inverters connected to OC Bus 2.

125 volt OC Bus 1 shall be OPERABLE and snergized

from Battery Mo. 1, with at least one full capacity
charger.
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h. 125 volt OC Bus 2 shall be OPERABLE and energized
from Battery No. 2, with at least one full capacity
charger.

1. Two traiis of Safeguards Load Sequencing Systems (SLSS)
shall be OPERABLE.*

1, The MOY-850C Uninterruptible Power Supply (UPS)
OPERABLE and esnargized from the battery with its ful)
capacity charger. *®

k. HManual Transfer Switch 7 (M7S-7) shall be OPERABLE
and enargized from MCC-2.

1. Manue)l Transfer Switch 8 (MTS-8) shall be OPERABLE
énd energized from MCC-4.

With ona of the required offsite circuits inoperable,
demonstrate the operability of the remaining AC sources by
perforRing Surveillance Requirement A of Technical
Specification 4.4 within one hour and at le&st once per

8 hours thereafter and Surveillance Requirement B.l.a within
24 hours. Restore the circuit to OPERABLE status within

72 hours r be in at least HOT STANDBY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours.

[f one diesel generator is declared inopereble, demonstrate
the operability of the two offsite transmission circuits and
the remaining diesel generator by parforming Surveillance
Raquirement A of Technica) Specification 4.4 within one hour
and &t least once per 8 hours thergafter and Surveillance
Requirement B.1.a within 24 hours. Restorge the inoperable
diese) generator to OPERABLE status within 72 hours or be in
at least HOT STARDBY within the next & hours and in COLD
SHUIOOWN within the following 30 hours.

With one offsite circuit and cne digesel generator of the above
required AC @lsctrical power sources inoperable, demonstrate
the operability of the remaining AC sources by performing
Surveillance Requirsment A of Technical Specification 4.4
within ona hour and at least once per & hours thergafter and
Surveillance Requirement B.l.a within 8 hours. kK. %ore at
lgast one of the inoperablie sources to OPERABLE status within
12 hours or be in at lgast HOT STAMDBY within the next 6 hours
and in COLD SHUTDOWXN within the following 30 hours. Have at
lgast two offsite circuits and two diesel generators OPERABLE
within 72 hours from the time of initial loss or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

Hith one diese)l generator inoperablie &5 in B or C above,
verify that: (1) all required systems, subsystems, trains,

®The automsatic load function may be blocked in Mode 3 at & pressurizer
pressure < 1300 psig.

“2applicable 1n MODES 1, 2, and 3 above 500 psig.
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componants, and devices that depend on the remaining
OPERABLE diess) generator as & source of emergency powar
ere also OPSRABLE; and (2) the steam-driven auxiliary
fesdwatar pump 1s OPERABLE in MODES 1, 2, and 3. If these
conditions are not satisfied within 2 hours, be in at least
HOT STANDBY within the next 6 hours and in COLD SHUTDOWW
within the following 30 hours.

With two required offsite circuits inopsrable, demonstrate
the operadbility of two diese)l generators by performing
Surveillance Requirement B.l.a of Technical

Spacification 4.4 within 8 hours, unless the digse!
generators are already operating. Rsstore at least one of
the inoperable sourcaes to OPERABLE status within 24 hours
or be in at lgast HOT STAMDBY within the next 4 hours.
Have at least two offsits circuits and two diesa!
genarators OPERABLE within 72 hours from the time of
initial loss or be in at 1east HOT STAMDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

With two of the above required diesel generators
inopereble, demonstrate the operability of two offsite
circuits by performing Surveillance Requirement A of
Technical Specif ...i0n 4.8 within ona hour and at least
once per 2 hours thereafter. Restore at least one of the
inoperable diesel generators to OPERABLE status within

2 hours o be in &t least HOT STAWNBY within the next

6 hours and in COLD SHUTDOWN within the following

30 hours. Restore both diesel geanerators to OPERABLE
status within 72 hours from time of initial loss or be in
at least HOT STANDBY within the next & hours and in COLD
SHUTDOWN within the following 30 hours.

With less than the above trains of Emergency AC buses
OPERABLE, restore the inoperable buses within 8 hours or
be in at least HOT STAKDBY within the next & hours and in
COLD SHUTDOWW within the following 30 hours.

With one AC Vital Bus aither not energized from its
gssociatead invertsr, or with the inverter net conmngctad to
its associated DC Bus: (1) re-energize the AC Vital Bus
within 2 kours or be in a4t least KOT STAKDBY within the

next 6 hours and in COLD SHUTDOWM within the following 30
hours; and (2) re-enargize the AC Vital Bus from its
associatad inverter conngcted to its associated DC bus within
26 hourg or be in et least ROT STANDBY within the next

6 hours and 1o COLD SKUTDOWM within the following 30 hours.

HWith ons BC bus inoperable or not energized from its
gssociated battery and at least one full cepacity charger,
re-onergize tha DC Bus from its associated battery and at
least ona full capacity charger within 2 hours or be in at
laast HOT STAMDBY within the naxt & hours and in COLD
SHUTDOWK within the following 30 hours.
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With one Safeguards Load Sequencing System inoperadls,
restore the inoperable sequencer to OPERABLE status within
72 hours or be in at lgast HOT STANDBY within the next
6 hours and in COLD SHUTDOWM within the following 30 hours.

With the MOV-850C UPS inoparable, or not energized from
fts associaved battery and its full capacity charger,
restorg the UPS to O ERABLE status and re-energize the UPS
from its associsted oatiery and its full capacity charger
within 72 hours or be in &t least HOT STAMDBY within the

naxt 6 nours and fn COLD SKUTDOWN within the following
30 hours.

With M7S=7 inoperable or not energized from MCC-2, restore
MTS=7 to OPERABLE status and re-enargize MTS-7 from MCC-2
within 2 hours or be in at lgast 'W0T STAMDBY within the

next 6 hours and in COLD SHUTDOW« within the following
30 hours.

With MT5-8 inoperable or not energized from MCC-4, restore
MTS-8 to OPERABLE status ».d re-energize MTS-8 from MCC-4
within 72 hours or be i~ at least HOT STANDBY withir the

next 6 hours and in CulD SHUTDOWN within the following
30 hours.

The station is connected @lectrically to the Southern
Califernia Edison Company &and San Diego Gas & Electric Company
system via either of two physically independent high voltage
transmission routes composed of four Southern California Edison
Company high voltage lines and four San Diego Gas & Electric
Company high voltage lines.

Of the four Southern California Edison Company lines, any one
can sarve a3 a source of powar to the station auxiliaries at
any time. Similarly, any of the four San Diego Gas & Electric
Company 1inas can serve &% a source of power to the station
auxiliaries at any time@. By specifying one transmission line
from each of the two physically indepandent high voltage
transmission routes, redundancy of sources of auxiliary power
for an orderly shutdown is provided.

Similarly, eithar transformer A or B, along with transformer C,
provide redundancy of 4160 volt power to the auxiliary
equipment, and in particular to the safety injection trains.

In addition, @ach 4160 volt bus has an onsite diesel generator
&s backup.

In MODES 1, 2, 3 and 4, two digsa) genarators provide the
necessary redundancy to protect against a failure of one of the
diesa) genarator systems or in case one digsel gemerator systam
fs takan out for maintenance, without requiring & reactor
shutdown. This also eliminates the necessity for depending on
one diese) genarator to operate for extended periods without
shutdown if 1t wars required for post-accidant conditions.
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wWhen one diesal gensrator is inoperable, there is an additiona)
ACTION requirement to verify that all required systems,
subsystems, traing, components and devices, that depend on the
remaining OPERABLE diese) generator as a source of emergency
power, are also OPERABLE. In addition, the ACTION STATEMENT
requires a verification that the steam-driven auxiifary
feedwater pump is OPERABLE in MODES 1, 2, and 3.

These requirements are intended to provide assurance that a
losg of offsits powar eavent will not result in a complete loss
of safety function of critical systems during the pe~iod one of
the dissel _engrators is inoparable. The term verify as used
in this contaxt means to administratively check dy examining
logs or other information to determine if certain components
are out-of-service for maintenance or othar reasons. [. does
not mean to perform the surveillance requirements needed to
demonstrate the operability of the component.

During normal operations, the 480 volt system is considered
OPERABLE if the four 480 volt buses and four station service
transformers are OPERABLE with respect’ e tie breakers open.
This will ensure that the 480V main hrw. #cy and transformers
remain OPERABLE during the worst loading cwossition in case of a
SIS without LOP.

The primary power source for Vital Buses 1, 2, 3, 3A, and 4 is
Train A OC Bus 1. The alternats power source is available from
MCC=2 through WMTS-7. The 1987 RPS and ESF single failure

analyses credited the Train B backup power to these vita! buses
through MTS-7.

Correct operation of the safety injection system is assured by
the operability of the load sequencers and the UPS for ,Qv-850C
and MOV-358 (MOV-850C UPS). Correct operation of the
recirculation systam is assured by the operability of the
MOV-850C UPS which also supplies MOV-358,

Manual Transfer Switch 8 (MTS5-8) provides the means to power
MOV-883 and the MOY-B850C UPS from either Train A or Train B.
Howaver, due to single failure considerations and environmenta)
effects, HTS-8 is nor@mally powered from HMCC-4 on Train B.
MOV~-883 1s the discharge valve from the RWST and must remain
open during the s&fety injection phase and close with
initiation of recirculation.
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4.1.1 QPERATIONAL SAFETY ITEMS

APPLICARILITY:  Applies to surveillance requirements for items direct!y
related to Safety “tandards and L'miting Conditions for
Operation,

To soecify the minimum frequency and type of surveillance to

be applied to plant equipment and sonditions.

SPECIFICATION: A,

o

SAN ONOFRE - UNIT 1

Reactor Trip System instrumentation shal) be rhecked,
tested, and calibrated as indicated in Table 4.1.),

Equipment and sampling tests shall De as specified in
Table 4.1.2.

The specific activity and dboron concentration of the
reactor coolant shall de determined to bDe within the
1imits by performance of the sampling and analysis
program of Table 4.1.2., Item la.

The specific activity of the socondtr¥ coolant system
shall be determined to bDe within the limit by performance
?f the sampling and analysis program of Table 4.1.2.,

tem 1D,

A1l control rods shall be determined to be above the rod
insertion 1imits shown in Figure 3.5.2.1 by verifying
that each analog detector iIndicates at least 2 steps
above the rod insertion limits, to account for the
instrument inaccuracies, at least once per shift during
Startup conditions with Keee equal to or greaater than
one.

The position of each rod shall de determined to be «#ithin
the Yrouu demand 1imit and each rod position indicatoer
shall be determined to be OPERABLE by verifying that the
rod position indication system (Analog Oetection System)
and the step counter indication system (Digital Detection
System) agree within 35 steps at least once per shift
during Startup and Power Operation except during time
intervals when the Rod Position Deviation Monitor is
inoperable, then compare the rod position indication
system (Analog Oetection System) and the step counter
fndication system (Digital Detaction System) at least
once per 4 hours.

Ouring MODE ! or 2 operation each rod not fully inserted
in tae core shall be determined to de OPERABLE by
movement of at least 10 steps in any one direction at
least once per 31 days.

Instrumentation shail be checked, tested, and calidrated
as indicated in Tadble 4.1.3.

4.1 AMENOMENT NO: 29, 56, 83,
17, 130
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(N
(2)

(3
(4)

(8)

(8)

IABLE 6 L1 (Cantinyed)
TARLE NOTATION

If not performed in previous 3! days.

Heat dalance only, above 151 of RATED THERMAL POWER. Adjust channe!
{7 absoluve gifference greater than 2 percent.

Neutron detectors may de excluded from CHANNEL CALIBRATION.

The provisions of Specification 4.0.4 are not applicadle for mntry
fnto MODE 2 or .

Each train shall be tested at least every 62 days on a STAGSERED
TEST BASIS.

Setpoint verification s not applicabdle.
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—tRCK frecuency
'a. Reactor Coolant Gross Activity At least once per 72 nou”s .
Samples Oetermination

Isotopic Analysis
for DOSE EQUIVALENT
[-i31 Concentration

Spectroscopic
for !ng
Qetermination
[sotupic Analye
sis for lodine

Including 1131,
[-133, and 1-138.

8oron concentration

Required during MOOES
1, 2, 3 and 4.

1 per 14 days. Reguired
only during MODE 1.

1 per 6 months(2)
Required only during
MOOE 1,

a) Once per 4 noyrs, ()
whenever the specific
activity exceeds
1.0 uCl/gram
DOSE EOLIVALENT l.13)
or 103/ £ (1) uCi/gram.

®) One sample detween 2 and
§ hours following a
THERMAL POWER change
oxcooding 1§ percent of
the RATED THERMAL POWER
vithin a one hour period.

Twice/Week

(n
(2)

(3

SAN ONOFRE - UNIT 1

E is defined in Section 1.0.

Sample to be taken after & minimum of 2 EFPD angd 20 days of POWER
OP!?ATION have elapsed since reactor was last subcritical for 48 hours
or longer.

Until the specific activity of the reactor coolant system is restored
within 1ts 1imits,

AMENOMENT NO: 28, 29, T0,
96, 117, 130



L2 (eentinyed)

7T Lreaugesy

1.b Secensdary . Grogs Aetivity A 3t once per 72 heurs.
Coolant Patearmination n.auiPR3 ORlYy duripe

Samples MODES 1, 2. 3 and 4.

[sat0nic Andlys a) ) par 31 days, whonevar

s1s for DOSE tha grocs aeRivigy

EQUIVALENT 111 determination 1ngicetos

concantration fodine concantrations
greater tham 10% of the
allewabie @i, Required
only during MODES 1, 2, 3
ard 4,

| por 6 @BAthS, whenaver
the gress activivy
detoreination 1adicates
fedine comcentrazions
delew 108 of the

dlicwabie 1imit. Required
ofly during MODES 1, &,

3, ang 4.

SAN OMOPRE - UNIT 1 AMENOMENT HO: gg. QPQ 70,
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TABLE 4.1.2 (continued)

Check

Frequency

Safaty
Injection Line
and RWST Water
Samples

Contro! Rod
Orop

(Deleted)

Pressurizer
Safety Valves

Main Steam
Safety Valves

Main Steam
Power Operated
Relief Valves

Trisodium
Phosphate
Additive

Hydrazing
Tank Water
Samples

Not usegd.

SAN OMOFRE - UNIT 1

goron Concentration

Verify that all rods
move from full out %o
full in, in less than
2.44 seconds

Pressure Setpoint

Pressure Setpoint

Test for OPERABILITY

Check for system
availapility as
delingated in
Technical
Specification 4.2

Hydrazine concentra-
tion

Monthly when the reactor is
critical and prior to return
of criticality whan a period
of subcriticality extends
the test beyoend 1 month

At each refueling shutdown

At each refueling shutdown
At each refueling shutdown

At saéch refueling shutdown

refueling shutdown

Once every six months when
the reactor is critical and
prior to return of critica~
lity when & period of
suberiticality extends the
test interval beyond six
months

AMENDMENT NO.
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TABLE ¢.1.2 (continued)

Qheck

Frequency

12.

13.

14a.

18.

MOV=LCV=1100 C
Transfer Switch

Emergency Siren
Transfer Switch

Communication
Power Pane)
Transfer Switch

Spent Fuel Pool
Water Leve!

. Refueling Pool

Kater Level

Reactor

Coolant Loops/
Residua’l Heat
Remova! Loops

SAN ONOFRE - UNIT 1

d. Verify that the fuse
block for either breaker
8-1198 to MCC | or
breaker 42-12A76 to
MCC 2A 1s removed.

a. Verify that the fuse
block for either Dreaker
8-1148 to MCC 1 or
breaker 0-1293A to
MCC 2 's removed

d. Verify that the fuse
block for either
breaker 8-1198 to MCC |
or breaker 8-12938 to
MCC 2 1s removed

Verify water level per .

;o:nnicll Specification

d. Per Technical Specifi=- a.

cations 3.1.2.C and
3.1.2.0, in MODE !

and MODE 2 and in MOOE 3
with reactor trip
breakers closed, verify
that all required
reactor coolant loops
are in operation ancd
¢circulating reactor
coglant.

b. Par Technical Specifi.
cation 3.1.2.E, in
MODE 3 with the reactor
trip breakars open,
verify :

4.1<7

AMENOMENT NO:

Same as Item 10 above

Same as Item \Q above

Same as Item 10 abdove

Once every seven days
when spent fuel s deing
stored in the pool.

, Within two hours prior

to start of and at least
once per 24 hours
thereafter during
movement of fuel
assemdlies or RCC's.

QOnce per 12 hours

2S, 29, 36,
77, 103, 130



TABLE . 1.2 (continued)

Check frequency

1. At least two required 1. Once per 7 days
reactor coolant pumps
ire operable with
correct breaker align-
ments and indicated
power availability.

2. The steam generators 2. Once per 12
associated with the two hours
required reactor coolant
pumps are operable with
secondary side water level
2 256 inches (wide range).

3. At least one reactor 3. Once per |2
coolant loop is in hours
operation and circulating
reactor coolant.

¢c. Per Technical Specification
3.1.2.F, in MODE 4 verify

1. At least twe required 1. Once per 7 days
(RC or RHR) pumps are
operable with correct
breaker alignments and
indicated power

availability.
2. The required steam 2. Once per 12
generators are operable hours

with secondary side water
Tevel 2 256 inches (wide

ringe).
3. A. 1east one reactor 3. Once per 12
coolant loop/RHR TRAIN hours

is in operation and
circulating reactor
coo'ant,

d. Per Technical Specifications

3.1.2.6 and 3.1.2.H, 1in
MODE S verify, as applicable:

SAN OMOFRE - UNIT 1 4.1-8 AMENDMENT NO: 77, 125, 130



TABLE ¢, 1.2 (continued)
—heck

freouency

16. RWST a.
Contained
Water Volume

SAN ONOFRE - UNIT 1

1. At least one RHR TRAIN 1.

is in operation and
circulating reactor coolant.

2. When required, one 2.

additional RHR TRAIN is
operable with correct pump
breaker alignments and

indicated power availability.
3. When required, the

secondary side water level
of at least two steam
gencrators is 2> 256 inches
(wide range).

Per Technical Specification e.

3.8.A.3, in MODE 6, with water
leva! 1n refueling pool greater
than elevation 40 feet 3 inches,
verify that at least one method
of decay heat removal is in
operation and circulating
reactor coolant at a fiow

rate of at least 400 gpm.

Per Technical Specification
3.8.A.4, in MODE 6, with water
level in refueling pool less
than elevation 40 feet

3 inches, verify

1. At least one decay heat 1

removal method is in
operation and circulating
reactor coolant.

2. One additional decay heat 2.

removal method is operable
with correct pump breaker
alignments and indicated
power availability.

Verify volume > 50 ft, plant a
elevation

Once per 12
hours

On:e per 7
days

Once per 12
hours

Once " .r )2
hout

Once per 12
hours

Once per 7
days

Monthly when the
reactor is critical
and prior to return
of criticality when
2 period of
subcriticality
extends the
surveillance beyond
1 month

4.1-9 AMENDMENT NO: 77, 122, 128, 130



A LN LALLM

ND/(

Ghanpels
Axial Offset

Reactor Coolant
Temperature

Prassurizer
Pressure

Input to

Safety Injaction
Actuation

Rod Pogition
Recorder

Charging Flow

Boric Acid Tank
Love)

Rasidual Haat
Pump Flow

Yolume Centrol
Tank Leve)

Hydrazine Tank
Level

auryeillance
Calibration

Check

Calibration

Test
Check
Calibration

Test

Calibratien

Chec” ~amparison with
digita)l readouts
Calibration

Calibration

Test
Calibratior

Calibration

Tast

Calibration

Tast

4 TREQUENCIES FOR TESTING, CALIBRATING,
(OR_CHECKING OF INSTRUMENT CHANNELS

At qach refueling
shutdown

Onca per shift

At eeach rofueling
shutdown

Once per month
Onee per shift

At eeach refusling
shutdown

Onee par month
At e=ch refueling
shutgown

Once par shift during
oparation

At each refueling
shutdown

At sach refueling
shutdown

Once per month

At each refugling
shutdown

At each refugling
shutdown,

Once per month during
MODES 1 and 2

At each refueling
shutdown

One per moath during
operation

SAN ONOFRE - URIT 1

AMENDHENT MO: 117, 130




BASIS: CALZRRATION

CALIBRATION should be performed at every reasonsd!e
opportunity ia orger to ensure the presentation and
dcquisition of accurate Information.

T™he nuclear flyx (11near level) channels should de calidrated
gally against a heat Dalance standard to account for errors
1nduced by, changing rod patterns and core physics parameters.

Other channels are subject only to the "drift® errors Induced
within the instrumentation itself and, comsequently, can
tolerate longear intervals dDetween CALIBRATION. Process
system instrumentation errors induced by drift can de
expected to remain within acceptable tolerances if
recalibration s performed at intervals of approximately one
yoar.

Substantial CALIBRATION shifts within a channel (essentially
4 channel failyre) will be revealed during routine checking
and testing procedures.

Thus, ainimum CALIBRATION frequencies of once=per-day for the
nuclear flux (11near level) channels, and once=per-year
(appreximately) for the process system channels 1s considered
acceptabdle.

IESTING

T™e minimum testing frequency for these 1nstrument channels
connected to the safety system is based on an assumed “unsafe
fallure” rate of one per channe! every four years. This
assumption 1s, in turn, Dased on operating experience at
conventional and nuclear plants. An *unsafe failure* is
defined as one which negates channel operadility and which,
due to its nature, 1s revealed only when the channel is
tested or attempts to respond to a bona f!de signal.

The fallure rate of one per channe! every four years and the
tost1n' interval of two weeks imply that, on the average, each
channel will be inoperadle for 1.75 days per year, or 1,75/368
yoar. Since two channels must fail in order to negate the
safety function, the probadility of simu!tanecus failure of
two channels (assuuNHg only two to bde in searvice) s 1.785/368
squared, or 2.3 x 10°9. From this 1t can be Inferred that

in a three channel systes the prodadility of simultaneous

SAN ONOFRE - UNIT 1 4.1-1 AMENDMENT NO: 25, 130



SAN ONOFRE - UNIT 1 4.1-12 AMENOMENT

fallure of two channels s approximately 6.9 x 10°5, ™y
represents the fraction of time in which each three channe!
fystom would have on’ operadble and two inoperabdle channels,
and equals 6.9 x 1077 x 8760 hours per year, or
(approximately) 3§ sinutes/year.

It must also be noted that to theroughly and corractly test a
channel, the channel components must De Mmade O respond in
the same manner and to the same type of input as they would
be expected to respond to during their normal operation.
This, of necessity, requires that during the test the channe!
d¢ made inoperable for a short period of time. This factor
must Do, and has been, taken into consideration in
determining testing frequencies.

Secause of their greater degree of redundancy, the 1/3 and
2/4 logic arrays provide an even greater measurs of
protection and are theredy acceptable for the same testing
interval. Those items specified for monthly testing are
associated .with process components where other means of

veri ﬂcaﬂﬁ Drov rde additional assurance that the channel '3
operable, tNéredy requiring less frequent testing.

Ouring a 2-year testing period, the Reactor Coolant Flow
Trips for each 1oop vere tasted 40 times. In all the tests
the trips operated precisely on set peint. Alse, during this
period, thers were no 'unsafe fallures' as defined above in
the Reactor Coolant Flow Trips or any similar trip
circultry. A1l of these channels represent more than 30
years of service without a single ‘unsafe failure'. Because
of the demonstrated relladility of these instrucent channels
dnd particularly the Reactor Coolant Flow Trip, the testing
!nt;rvcl :f the Reactor Coolant Flow Trip has Deen extended
to 3 months.

QUEC™,

Failures such as blown instrument fuses, defective
indicators, faulted amplifiers whith result in “upscale® or
"downscale® indication, etc. can be easily recognized by
simple observation of the fuactioning of an instrument or
system. Furthermore, such failures are, in many cases,
revedleC by alarm or annunciator action, and « check
Supplments this type of duilt<in surve!llance.

Based on experience 1n operation of both conventional and

nuclear plant systems, the sinisum checking frequency of onzs
per shift 1s deemed adequate.

Change

83

28, 130



4.4 EMERGENCY POWER SYSTEM PERIQDIC TESTING
APPLICABILITY: Applies to testing of the Emergency Power Systam.

QBJECTIVE: | To verify that the Emergency Power System will respond
promptly and properly when required.
SPECIFICATION: A, The required offsite circuits shall be determined OPERABLL

at least once per 7 days by verifying correct breaker
alignments and power availability.

2. The required diese! generators shall be demonstrated

OPERABLE:
1. At least once per 3] days on a STAGGERED TEST BAS!S
dy:

a. Verifying the diess) ~arforms a 0OG SLOW START from
standby condicions,

b. Verifyini i fuel transfer pump can be started and
transfers fuel from the storage system to the day
tank,

c. Verifying the diese! generator is synchronized and
running at 6000 kW (+100 kW, -500 kW) for
2 60 minutes,

d. Verifying the diesel generator is aligned to
provide standby power to the associated emergency
buses,

e. Verifying the day tank contains a minimum of
290 gallons of fuel, and

f. Verifying the fuel storage tank contains a
minimum or 37,500 gallons of fuel.

2. At least once per 3 months by verifying that a sample
of diesel fuel from the reruired fuel storage ‘anks is
within the acceptable limits as specified by the
supplier when checked for viscosity, water and
sediment .

C. AC Distributiza

l. The r.quired buses syecified in Technical
Spec fication 3.7, Auxiliary Electrical Supply, shall
b+ determined OPERABLE and energized from AC sources
o’her than the diese! generators with tie breakers
'rithout automatic SIS/SISLOP tripping circuitry open
between redundant buses at least once per 7 days by
vorify1n? correct breaker alignment and power
availability.

Change No: 12
SAN ONOFRE - UNIT 1 4.4-1 AMENOMENT NO: 25, 56, 82,
84, 95, 104, 123, 130



B. T™e roguired OC power soureas 0P0ciPied 'n Techrieal
Specification 5.7 shall meat the Pe)lewing:

1. Gach BC Bus train shall Be dotermiacy OPERABLE ane
nargiaed 4t 1esst ongd per 7 days By verifying
correet Brosder 4'ignEsAt And pewer vallabiligy.

i, Gach 128 voiR BatiaPy bamk amd Cieider shall pe
demongtraton OP i

8. AR lesat oaco per 7 daye by verifying that:

(1) The parameters in Table 4.4=" 200t the
Categery A 1@its, e

- (2) The tetii battery toreinal voltage 13
' greater thom er egual to 15F vol%s oa float
Charge.

. I B. At 'gesR onee por *8 wiys ORg «iRMmian T @5, 4 aflur
. & Batvery dlschRarge with Bavtary tormicg) veltage
- Bolow 110 +s'%8, OF BaBRRPY eversharye with
o, ba??@vg torminsl volRaQe ddevs %8 o0l%e, By
- verd Pying that:

(1) The paromaters '@ Tedle 4.4«1 ome:s the
Categery % 1l@its,

(2) There 13 Ao viein'e cerrosion at efther

; ter@ifals o connectors, o” the cennection
/| resiatancy of thece 1tems 1s leas WaR

| 180 2 | ohis , and

P (3) The average electrelyte temperature of ten
. connected calls 12 above 61°F for datter
- banks asteciated with OC Bus Ne. | and OE -
-~ gg;ane. g and above 48°F fer ihe UPS battery i

j €. A% 106:¢ ance por 18 meatha By vertfying that:

(1) The cells, cell plaves *g battery racks
show nO vigua!l ingiration of physical damage 2N
or a@norms) deterioration, o

N (2) The call=te=col! ang terainal connections
are ¢lean, RIQht amd coated with
anticorrosion @aterial,

(3) The reeistance oF ocaech coll-te=call and g
torminal connactier 18 'ese fRam or aeual %o .
160 2 | chmg ,

SAR OROFRE « UMIY 1 6.8-8 AMENDMENT #O: 28, 84, 120



SAN OROFRE - UNIT )

(4) Tha battary charger for 125 volt OC Bus

No. 1 will supply &t least 800 amps [ at
130 volts DC for at laast 8 nours,

(5) The battery chargar for 125 volt DC Bus
NO. 2 wil) supply at loast 45 amps OC at
130 volts OC for at least 8 hours, and

(6) The Lattary charger for the UPS will supply
et lTeast 10 amps AL at 480 volts AC for at
lagst 8 hours as measured at the output of
tha UPS invarter.

At least once per 18 months, during shutdown, by
verif/ing thut the battary capacity is adequate

to supply and maintain in OPERABLE status al) of
the actua) or staulated emargency loads for the

design auty cycle whan the battery s subjected

to a battary service tost.

At least once per 60 months, during shutiwwn, by
verifying that the battery capacity is at least
80%, 85% for Battery Bank No. 1, of the
many'acturer's rating when subjected to a
performance dischargs test. Once per 60 month
interval, this performance discharge test mey be
parformed fn 1ieu of the battery service test
required by Surveillance Requirement 4.4.0. 2.4,

Annual parformance discharge tests of dattery
capacity shall be given to any battery that
shows si?ns of degradation or has reached 85% o
the service 11fe expected for the application.
Degredation i« indicated whan the battery
capacity drops more than 10% of rated capacitv
fros 1ts average on previous performance tests,
or 13 below 308 of the manufacturer's rating.

The required Safeguerds Load Segquencing Systems (SLSS)
shall be demenstrated OPERABLE at least once pér 31 days

on & STAGGERTD TEST BASIS, by simulating SISLOP®

conditions and verifying that the resulting interval

?etwcen1oech load group is within ¢ 10 of its design
Aterval.

The required diese) gen@rators and the Safeguards Load

Sequencing Systems (5LSS) sha'!' be demsonstratad OPERABLE
at least once per 18 months during shutdewn by:

1. Subjecting the diase! to an inspection in accerdance
with procedures prepared 1. can;unction with its
ranufacturer's recomesndations for this clase of
stanchy service.

AMENDMENT MO,
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2. Simulating SISLOP*, and:

4. Verifying operatiun of circuitry which locks out
non=critical squipment,

b. Verifying the diese! performs a 0G FAST 5TART
from standbv condition on the auto-start signal,
energizes the emergency buses with permanently
connected loads and the auto connected emergency
loads*™ through the 1oad sequencer (with the
exception of the feedwater, safety injection,
chargin? and refueling water pumps whose
respective breakers may be racked-out to the
test position) and operates for > 5 minutes
7"';‘ its generator is loaded with the emergency

0ads,

¢. VQr1f¥1ng that on the safety 1n*oct1on actuation
signal, all diese! generater trips, except
engine overspeed and generator differential, are
automatically bypassed.

3. Verifying the generator capability to reject a load
of 4,000 kW without tripping. The generator vnltage
shall not exceed 4 800 volts and the gererator speed
shall not exceed 500 rpm (nominal speed plus 75% of
the difference between nominal speed and the
overspeed trip setpoint) during and following the
load rejection,

G. Manua! Transfer Switches

1. Verify once every 31 days that the fuse block for
breaker 8-1181 in MCC-1 for MTS<7 is removed.

2 Verify once every 31 days that MTS-8 is enerqgized
from breaker 8-14808 from MCC-4 and the cabinet door
is locked, and that breaker 8-1122 from MCC-1 is
locked open.

"SISLOP is the signal generated by coincident loss of offsite power (loss of
voltage on Buses 1C and 2C) and demand for safety injection,

*%The sum of all loads on the engine shall not exceed 6,000 kv,
SAN ONOFRE - UNIT 1 4.4-4 AMENDMENT NO. 134



TABLE ¢.4e1

BATTERY SURYELLLANCE RECLUIREMENTS
"~ GATESORY ACTY CATEGORY BC87
Parameter Limits for sach Limits fuo edch Allowadle (30
designated pilot connected col! value for each
¢l connected ol
Electrelyte Ol level Minieus leve!l Above top of
Level f4.cation mark, ingication mark, plates, ang
4 L1/4"% dove and ¢1/4% sdove not overfioving
Arinum level naxinus 'eve!l
fndication mark ingication mak
Float 22.13 volts 22.13 volts (€) »2.07 volts
vo!tage
2'.200(0) 21.198 Not more than
.020 below the
average of al!
connected colls
Specificla)
Gravity

Average of !
connected ceolls
»1.208

Average of 2l
:onncczog cells
21,1980

(4) Corrected for electrolyte temperature and leve!.

(3) Or dattery charging current 1s less than 2 amps when on charge.

(e) Corrected for average electrolyte temperature 'n accorgance with IEEE
STD 450-1900.

(1) For any Category A parameter(s) outside the imit(s) shown, the dattery
My bde consicdered OPERABLE provided that within 24 hours al) the
Category § measurements are taken and found to be within their allowedle
values, and provided al! Category A and B parameter(s) are restored %0
within 1imits within the next 6 days.

(2) For any Category 8 parameter(s) outside the 1imit(s) shown, the dattery
sy be considered OPERABLE provided that the Category 8 parameter(s) are
within their allowadle values ard provided the Category B parameter(s)
Are restored to within 1imits within 7 days.

ry 8 paraseter not withi~ 1ts allowable value indicates an

(3) Any Cat
{nopera

:7: dattery.

SAN ONOFRE - UNIT 1
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BASIS: The nermal plant Emergency Power System is normally in
continuous operation, and periodically tested.”

The tests specified above will be completed without any
preliminary preparation or repairs which might influence the
results of the test except as required to perform the 06 SLOW
START test set forth in 7.5, 4. 4.8.1.a. The tests wil)
demonstrate that components which are not normaliy requirea
will respond proper'y when required.

OG SLOW STARTS are specified for the monthly . veillances in
order to reduce the cumylative fatigue damage to the engine
crankshafts to levels delow the threshoid of detection uncer a
program of augmented inservice inspection. In the event that
the DG SLOW START inadvertently achieves staady state vo1ta?o
and freguency in less than 24 seconds, the surveillanca wi)
not be considered a failure and require restart of the diese)
generater.

The surveillance requirements for demonstrating the
OPERABILITY of the station batteries are based on the
recommendations of Regulatory Guide 1.129, “Maintenance,
Testing, and Replacement of Large Lead Storage Batteries for
Nuclear Power Plants,® February 1978, and [EEE Si¢ ~50-1580,
"1EEE Recommended Practice for Maintenance, Testing, and
Replacement of Larqe Lead Storage Batteries for Generating
Stations and Substations.®

Verifying average electrolyte temperature above the minimum
for which the battery was sized, total battery terminal
voltage on float charge, connection rasistance values and the
performance of battery service and discharge tests - .ure the
effectiveness of the charging system, the ability to handle
high discharge rates and compares the battery capacity at that
time with the rated capacity.

Table 4.4-]1 specifies the normal )imits for each designated
pilot cell and each conracted cell for electrolyte level,
float voltage and specific gravity. The limits for the
designated pilot cells float voltage and specific gravity,
greater than 2.13 volts and .020 below normal full charge
specific gravity or a Dattery charger current that has
stabil1zed at a low value, 1s characteristic of a charged cell
with adequate capacity. The normal limits for each connected
cell for float voltage and specific gravity, greater than 2.3
volts and not more than .020 below normal full charge specific
gravity with an average specific gravity of all the connected
cells not more than .010 below normal full charge specific
gra:ity. ensures the OPERABILITY and capability of the

attery.

SAN ONOFRE - UNIT 1 4.4.6 AMENDMENT NO: 25, 56, 84,
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REFERENCE:

Operating with a battery cell's parameter outside the norma)

Timit but within the allowable value specified in Table 4. 4-1

is permitted for up to 7 days. Durin? this 7 day period: (1)
z

the allowable values for electrolyte level ensures no physica)
damage to the plates with an adequate electron transfer
capability; (2) the allowable value for the average specific
gravity of all the cells, not more than .020 below normal full
charge specific gravity, ensures that the decresse in rating
will be less than the safety nlr?1n provided in sizing; (3) the
allowable value for an individual cell's specific gravity,
ensures that an individua) cell's specific gravity will not be
more than . 040 below normal full charge specific gravity and
that the ovarall capability of the battery will be maintained
within an acceptable 1imit; and (4) the allowable value for an
individual cell's float voltage, greater than 2.07 volts,
ensures the battery's capability to perform its design function.

Vorifyin? required positions for manual transfer switches
ensure single failure and environmental interaction reguire-
ments are satisfied. The normal alignments for MTS~7 and
MTS-8 are MCC-2 and MCC-4, respectively.

(1) Supplement No. 1 to Final Engineering Report and Safety
Aralysis, Section 3, Questions 6 and 8.

SAN ONOFRE - UNIT 1 4.4+ AMENDMENT NO. 134



ATTACHMENT 2
PROPOSED TECHNICAL SPECIFICATIONS
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INSTRUMENTATION
Lab il 1)
TOTAL NO. CHANNE LS CHANNE LS
_FUNCTION UNiT 0F_CHANNELS 1o RIP _OPERABLE
10. Reactor Coolant Flow
A. Single Loop 1/loop 1/1oop in any 1/00p in each
{Above 0% of Full Power) operating Toop operating loop
8. Two Loops 1/100p 1/loop in twe 1/l00p in each
(Below 50% of Full Power) operating loops operating loop
11. Steam/Feedwater flow Mismatch 3 z 2
12. Turbine Trip-Low Fluid
011 Pressure 3 2 2
13. Reactor Coolant Pump Breaker
Position
A. Single Loop 1/loop 1/loop in any 1/lo0p in sach
(Above S0% of Full Fower) operating loop operating loop
B.  Two Loops 1/1oop 1/l00p in two 1/1cop in each
{Below S0% of Ful! Power) operating loops operating loop
14, &kV Bus 1C and Bus 2C 2/bus 1/bus from 1/bus from
Undervoitage both buses both buses

el

1.2,3*



when one diesel generator is inoperable, there is an
additional ACTION requirement to verify that all required
systems, subsystems, trains, components and devices, that
depend on the remaining OPERABLE diese]l generator as a source
of emergency power, are alsc OPERABLE. In addition, the
ACTION STATEMENT reguires a verification that the steam-driven
auxiliary feedwater pump is OPERABLE in MODES 1, 2, and 3.

These requirements are intended to provide assurance that a
loss of offsite power event will not result in a complete loss
of safet; function of critical systems during the nre:iod one
of the diesel generators is inoperable. The term verify as
used in this context means to administratively check by
examining logs or other information to determine if certain
components are out-of-service for maintenance or other
reasons, It does not mean to perform the surveillance
requirements needed to demonstrate the operability of the
component. The Safeguards Load Sequencing System is designed
50 that each sequencer starts and loads its associated diesel
generator and sequences the ECCS loads upon receipt of a
safety injection s€?no| (S1S) and concurrent loss of voltage
on its respective 4160 volt bus (i.e., upon a SISLOP),

During normal operations, the 480 volt system is considered
OPERABLE if the four 480 volt buses and four station service
transformers are OPERABLE with respective tie breakers open.
This will ensure that the 480V main breakers and transformers
remain OPERABLE during the worst loading condition in case of
a SIS without LOP.

The primary power source for Vital Buses 1, 2, 3, 3A, and 4 is
Train A DC Bus 1. The alternate power source is available
from MCC-2 through MTS-7, The 1987 RPS «nd ESF single failure
analyses credited the Train B backup power to these vital
buses through MTS-7,

Correct operation of the safety injection system is assured by
the operability of the load sequencers and the UPS for
MOV-850C and MOV-358 (MOV-850C UPS). Correct operation of the
recirculation system is assured by the operability of the
MOV-850C UPS which also supplies MOV-358,

Manual Transfer Switch 8 (MTS-8) provides the means to power
MOV-883 and the MOV-850C UPS from either Train A or Train B.
However, due to single failure consideration and environmental
effects, MTS-8 is normally powered from MCC-4 on Train B.
MOV-883 is the discharge valve from the RWST and must remain
open during the safety injection phase and close with
initiation of recirculation.

SAN ONOFRE - UNIT 1 3.7-% AMENDMENT NO: 134
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Menual Reactor Trip

Power Range, Neutron Flux
Power Range, Neutrom Flux,
Dropped Rod Stop

intermediate Renge,
Neutron Flux

Source Range, Newtron Flux

NiS Coincidentor Logic

Pressurizer Variable Low
Pressure

Pressurizer Pressure
Pressurizer Level
Reactor Coolant Flow

Steam/feedwater flow
Mismatch

Turbine Trip-Low Fluid
011 Pressure

Reactor Coolant Pump Bresker

Position*

SkV Bus 1C and Bus 2C
Voltage

*Applicable to Item 6 in Table 2.1
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2. Simulating SISLOP*, and:

a, Verifying operation of circuitry which locks
out non-critical equipment,

b. VQrif{ing the diesel performs a DG FAST START from
standby condition on the auto-start signal,
energizes the emergency buses with permanently
connected loads and the auto connected emergency
loads** through the load sequencer (with the
exception of “he feedwater, safety injection,
chnrgin? anc refueling water pumps whose
respective breakers may be racked-out to the test
position) and cperates for > 5 minutes while its
generai2r is loaded with the emergency loads,

¢. Verifying that on the safety injection actuation
signal, all diesel generator trips, except engine
overspeed and generator differential, are
automatically bypassed.

3. Verifying the generator capability to reject a load of
4,000 kW without tripping. The generator voltage
shall not exceed 4,800 volts and the generator speed
shall not exceed 500 rpm (nominal speed plus 75% of
the difference between nominal speed and the overspeed
trip setpoint) during and following the load
rejection.

G. Manua)l Transfer Switches

1. Verify once every 31 days that the fuse block for
breaker 8-1181 in MCC-1 for MTS-7 is removed.

2. Verify once every 31 days that MT5-8 is energized from
breaker 8-1480B from MCC-4 and the cabinet door is
locked, and that breaker 8-1122 from MCC-1 is locked
open.

* SISLOP is the signal generated by a sequencer on coincident loss of voltage
onjits1associated 4160 volt bus (Bus 1C or 2C) and demand for safety
injection.

** The sum of all loads on the engine shall not exceed 6,000 kw.
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iminate Single Fai eptibility
Transfer Function

Southern California Edison Company shall modify the electrical
distribution system to ensure that the availability of a power source
for vital buses 1, 2, 3, and 3A is not subject to a single failure
susceptibility. The plant modification shall satisfy the design
requirements of the safety-related portions of the existing electrical

distribution system and shall be operable prior to restart from the
Cycle 12 refueling outage.




ATTACHMENT 4

Electrical Distribution System
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ATTACHMENT 5

PROBABILISTIC RISK ASSESSMENT OF
CONTINUING PLANT OPERATION WITH
PRESENT VITAL BUS AUTOMATIC TRANSFER CAPABILITY



PROBABILISTIC RISK ASSESSMENT
OF UNIT 1 VITAL BUS TRANSFER SINGLE FAILURE

PURPOSE

Evaluate the risk associated with cont.nuing plant operation with the present
vital bus automatic transfer capability. As part of that evaluation, determine
the annual probability of core damage and/or containment failure resulting from
failures of vital 120 VAC buses 1, 2, 3, 3A, and 4. The evaluation addresses a
single failure susceptibility in the 120 VAC system concerning automatic transfer
between the two power sources for the Train A vital buses. This single failure
susceptibility was identified in the recently completed SONGS 1| emergency core
cooling system single failure analysis (Reference 1).

BACKGROUND

Vital buses 1, 2, 3, 3A, and 4 (hereafter referred to as the Train A vita) buses)
are normally powered through inverters 1, 2, 3, and 4 from DC Bus #1
(Reference ?), Vital 120 VAC buses 5, 6 and the Containment Spray Actuation
System (CSAS) inverter bus (hereafter referred to as the Train B vital buses) are
normally powered through inverters from DC Bus #2. The vital 120 VAC buses
prov de power to safety-related and non-safety related instrumentation, control
circuits, and solenoid valves.

The vital 120 VAC buses are reliable power sources for essential ple
instrumentation and controls, The random failure rate of the vital 120 VAC buses
during normal operation is dominated by low probability events sucn as inverter
failures, DC bus faiiure, and bus shorts.

The Train A vital buses also provide power for unqualified loads for components
that are located inside containment or near the main steam/feedwater lines
cutside containment. A loss of coolant accideni (LOCA) or main steam/feedwater
line braak (MSLB/MFLB) could cause shorting of these environmentally unqualified
loads and challenge bus integrity.

The primary power source for the Train A vital buses is DC Bus #1 via four
inverters. Each inverter is current limited. Single or multiple shorts on the
Train A vital buses can cause a voltage drop on the buses that is sufficient to
prevent the protective circuit breakers and fuses on the shorted loads from
tripping and isolating the bus from the shorted loads. Upon detection of low
voltage on a vital bus, the auto-transfer switch for that bus will rapidly
transfer to the backup power scurce (480 volt motor control center no. 2). The
backup power source has sufficient current capacity to trip/isolate the shorted
loads on the 120 VAC vital buses,

Although all four Train A vital buses will autometically transfer from the
primary to the backup source, the auto-transfer switches for vital buses 1, 2,
3, and 3A are not designed to automatically transfer back to the primary source
should the backup source fail. The vita) buses can be manually transferred back
to their primary source by the operator in the control room,



Table 1 provides a listing of essential ECCS loads supplied from the Train A
vital buses. The Train A vital buses may automatically transfer to the backup
source during a LOCA or MSLB/MFLB event due to shorts of environmentally
unqualified Yo.ds. Since the backup source is non-redundant, the ECCS single
failure analysis identified the Train A vital buses as non-single failure proof.

This probabilistic risk assessment (PRA) estimates the annual probability of core
damage or containment failure occurring during a design basis LOCA, MSLB, or MFLB
due to failures of the Train A vital buses. The initiating events for which the
Train A vital bus failures were evaluated include 1arge LOCA, small LOCA, MSLB,
and MFLB. Conditional loss ¢/ off-site power was considered for each of these
events.

ASSUMPTIONS

The following assumptions were made in the analysis:

1. The mission time for uninterrupted supply of 120 VAC power from the vital
buses is assumed to be 6 hours. After that time, brief losses of power
(e.g., for manual retransfer back to the primary source) would be acceptable
since all actuation signals and valve positioning operations would have been
completed by that time.

2. Each environmentally unqualified load on the vital buses is fed through an
individual overcurrent protection breaker and fuse. The protection breaker
ar1 fuse design is such that the non-safety related loads are coordinated
\v isolate on overcurrent without tripping safety-related loads or bus
feeder breakers.

To be of sufficient magnitude to affect the power source, a short circuit
must exceed the trip ratings of both the individual load circuit breakers
and the bus circuit breaker., The probability of a low voltage protection
breaker failing to trip on cvercurrent is 4 x 10 per demand ?Reference 3
page 119). The probability of a low voltage fuse failing to blow on
overcurrent is considered to be negligibly low (Reference 4). Therefore

the probability of a shorted load failing to isolate from a 120 VAC vital
bus Ywhen connected to its backup power supply) is assumed to be negligible.

3. If multiple, simultaneous shorts were to occur on a 120 VAC vital bus, the
bus current may exceed the backup source feeder breaker overcurrent
protection limit before the individual load breakers and/or fuses isolate
the shorted loads. However, the Tikelihood of such multiple, simultaneous
shorts is assumed to be negligible.

4. Environmentally unqualified loads or the vital 120 VAC buses are assumed to
be unaffected by containment conditions following a small LOCA event having
a break diameter of 3/8 inch or less.

5. Shorting of environmentally unqualified vital bus loads is assumed to begin
within several seconds of a small LOCA, large LOCA, MSLB, or MFLB.

6. Instrumentation and equip. .nt necessary for generation of a safety ‘njection
actuaticn signal or a containment spray actuation signal are powered from
the affected Train A vital buses. However, these components are required
to operate only for several seconds after a large LOCA or MSLB/MFLB. It is

e
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unlikely that the vital buses would be disabled at such an early point in
the accident, The probability of shorts occurring that require bus transfer
in the first several seconds is assumed to be 0.01.

The Train B logic was assumed to fail with a probability of 1.0. This
assumption results in a large conservatism in the evaluation of safety
injection signal (SIS) actuation failure., In any case, the contribution
of the SIS actuation failure scenarios to the total core damage probability
is negligible,

vital bus 4 is assumed to be adequately protected from failure caused by
shorting of environmentally unquaiified loads. The inverter for that bus
has sufficient capacity to clear faults. The auto-transfer switch for vital
bus 4 is also designed to automatically switch back from the backup power
source to the primary source upon loss of the backup source.

A shorted load on a vital bus is assumed to clear if the bus power supply
has sufficient current capacity. Failure to clear a load would require the
concurrent failure of two breakers, and in most cases, at least one fuse.
The probability of multiple breaker/fuse failures is considered negligible.

Vital buses 1, 2, 3, and 3A are each assumed to immediately fail if the
associated auto-transfer switch fails to connect the respective bus to its
backup source. The bus inverters (the primary power supply) are assumed not
to have sufficient current capacity to clear a fault and may fail after a
brief time in the current limited condition,

Environmentally unqualified loads are assumed to short in a sequential
manner throughout the accident., This assumption maximizes the number of
demands upua the bus transfer switches. t is also assumed that each
transfer switch will be challenged once for every three environmentally
unquaiified loads on each bus.

For small break LOCA scenarios, the operators will have sufficient time to
manually initiate safety injection and containment spray to prevent core
damage and containment failure, Small LOCAs do not require immediate safety
injection system actuation to prevent core damage. Existing operating
grocedures and operator training provide assurance that these systems would

: ma?ual}yi?ctivated in the unlikely event that the automatic initiation
circuits fail,

Failure to automaticall{ actuate containment spray is assumed to lead to
containment failure. his assumption was made even though the SONGS 1
safety analysis demonstrates that the pressure rise in the containment due
to failure of containment spray would not be significantly above the design
Timit. Short-term loss of containment spray is unlikely to result in a loss
of containment integrity.

Following a small break LOCA, MSLB, or MFLB natural circulation continues
in the Reactor Coolant System for a period of 30 minutes. This allows
sufficient time for operator action to initiate steam generator makeup via
the Auxiliary Feedwater System (AFWS) (i.e., to start the dedicated safe
shutdown (DSD) diesel and power AFWS pump G1OW from the DSD diesel in the
event of a loss of normal power to pump G1OW).




14, The follousn? guantities of environmentally unqualified loads are powered
from the Train A vital buses:

Vital Bus #1: 2 loads for LOCA
3 lToads for MSLB/MFLB

Vital Bus #2: 4 loads for LOCA or MSLB/MFLB

\'ital Bus #3: 6 loads for LOCA
and 3A 9 loads for MSLB/MFLB

ANALYSIS

The sequences descrited below were considered for a large and small LOCA, MSLB,
and MELB events. The sequences are based upon the essential ECCS loads fed from
the Train A vital buses ?Table 1) which potentially may fail during an accident.
E;ch sequence is develuoed and quantified via an event tree (Figures 1 through

Large LOCA:

LLl: Large LOCA with subsequent SIS and containment spray failure (due to
vital bus failure at the start of the accident). Core damage is
assumed to occur due to delayed initiation of safety injection flow.

LL2: Large LOCA with high flow containment spray failure caused by closure
of valve (V<517 (due to vital bus 3/3A failure) and independent failure
of valve CV-518, High flow containment spray is assumed to be required
for one hour follow "f a LOCA, This sequence does not result in core
damage, but potentially may result in radiocactive releases due to
containment failure.

LL3: Large LOCA with long-term recirculation cooling failure caused by loss
of two of three flow indications of cold leg injection flow rate (due
to vital bus 3/3A failure).

Small LOCA:

SL1: Small LOCA with AFWS failure to provide secondary heat removal caused
by loss of Train A AFWS (due to loss of vital bus 3/3A) and concurrent
failure of the Train B AFWS,

SL2: Small LOCA with long-term recirculation ¢2oling failure due to loss of
two of the three cold leg injection flow rate indicators (similar to
sequence LL3).

Main Steam Line Break:

MSLBl1:  MSLB with SIS and containment spray failure at the beginning of the
accident (similar to sequence LL1).

MSLB3:  MSLB with high-flow containment spray failure (similar to sequence LL2,
except that high-flow spray is required for 2 hours post-MSLB).



Main Feedwater Line Break:

MFLBl:  MFLB with immediate containment spray failure (similar to the MSLBI
:e?genc;. except that this seguence results only in containment
. ur. .

MFLB2:  MFLB with AFWS failure to provide secondary heat removal (similar to
sequence MSLB3).

The fault trees developed to support the quantification of the event trees are
provided in Figures 5 through 14, The component failure rates used in the fault
trees were obtained from the SONGS 1 Partial PRA (Reference 4), except as noted
otherwise. The frequency of MSLB and MFLB initiating events were extracted from
the Oconee PRA (Reference 5) since those accidents were not analyzed in the
SONGS 1 Partial PRA.

RESULTS

The fault trees and event trees for this analysis were solved using the PRA
softwa'e (REBECA) being used to conduct the SONGg Individual Plant Examinations.
Miniwal failure combinations (i.e., cutsets) were calculated for each fault tree
and event tree sequence. A truncation limit of 1 x 10* was used for the
solution of each fault tree. A truncation 1imit of 1 x 10" was employed for each
event tree sequence.

The results of the guantification of the event trees are provided in Tables 2

through 21. Table 2 summarizes the overal) results of the analysis. The annual

probability of gore damage from failure of the Train A vital buses is estimated

to be 5.5 x 107", The annual probability of containment failur;. without core

damage exceeding design basis, is estimated to be 4.2 x 107, The annual

grgbabl%i}y' of core damage with containment failure is estimated to be
.8 x :

The dominant cutsets contributing to core damage and/or containment failure for
each sequence are identified (in order of importance) in Tables 9 though 21. The
dominant cutsets leading to core damage are comprised of failures of the vital
bus 3 transfer switch and AFWS pump G10W, and failures of diesel generator B and
DSD diesel given a loss of off-site power. These cutsets lead to core damage
from a failure of AFWS supply to the steam generators. The dominant contributors
to containment failure are comprised of failures of diesel generator B given a
loss of off-site power leading to containment spray failure.

CONCLUSIONS

This PRA estimates that the annual probability of core damage due to the loss of
the Train A vital buses is less than 6 x 10~ ger year, This contribution to the
overall core damage frequency (estimated to be approximately 2 x 10™ per year)
is quite low, accounting for less than 0.3% of the total.

The annual probability of containment failure with core damage is estimated to
be less than § x 10" per year, This contribution to design basis containment
failure probability (estimated to be 1 x 10°* per year) is low (0.5%)., Also,
there is large conservatism in the assumption that failure of containment spray
will lead to containment failure.



The annual probabiliiy of core damage with containment failure is estimated to
be less than 6 x 10 per year. This contribution to sign‘fictnt radioactive
release probability is less than 6% of the NRC goal of 1 x 107 per year. As
indicated above{‘there is large conservatism in the estimation of containment

failure probabi

ty due to failure of containment spray.
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Vita)l Bus
1

TABLE |

Critical ECCS Loads on Train A 120 VAC Vital Buses
For First 6 Hours Post-Accident

CS Control A

CS Control B

F1-21148/C

AFWAS A

Impact of Loss on ECCS Performance

If lose 2 of 3 channels near front end of
large break LOCA or MSLB, then would neg
et SI in sufficient time if train o Sl
ost.

Lose hi flow containment spray for lar?e
break LOCA or MSLB during injection mode if

Cv-518 fails or train B vital 120 VAC buses
lost.

Lose auto containment spray actuation
signal for large bieak LOCA, MSLB, or MFLB
if CS control power B and train B
containment spray also lost,

If lose 2 of 3 channels near front end of
large break LOCA or MSLB, then would not
et SI in sufficient time if train B SI is
ost.

1f lose 2 of 3 channels near front end of
large break LOCA or MSLB, then weuld not
et S! in sufficient time if train B SI
ost.

Lose auto containment spray actuation
signal for large break LOCA, MSLB, or MFLB
if CS control power A and train B
containment spray also lost,

Lose 2 of 3 cold leg recirculation flow
indicators for large and small break LOCA
[note: FT-3114A on train B vital 120 VAC

bus 5, however, may need more than one leg
of flow indication{.

Lose AFW auto-initiate and flow control for
small break LOCA, MSLB, and MFLB if AFWAS B

on train B vital 120 VAC bus 5 is also
lost.




Vital Bus
4

Load
FY-1115A-F

TABLE 1 (continued)

Impact of Loss on ECCS Performance

Lose all cold leg recirculation flow
control for large and small break LOCA if
train B controllers on CSAS inverters also

lost,
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Aecident Closs

Core Damage

Containment
failure (no
Core Damage)

Containment
Failure w/
Core Damage

TABLE 2
Event Tree Accident Class Report for then VBT Series

Sequence Probablility

--------------------

50 538'07
‘c 232-07

5.77E-08




Page TABLE 3
09231990 Eveint Yree Dominant Secwences Report for then VBT Series

Top Event Probability: 9.7616-07

Soqueice Title Sequence Probability Sequence Inportance
PG ...“ ....... Binseneasvie | 1 Sunens ,w" ...... ’,“N
Sl 1.76€-07 1.80€-01
Islv 1.76E-07 1.806-01
MLy 1.28E-07 1.396-01
LeCH 9.796-08 1.00€ - 01

NS+ C24LV 4. B8E-08 5.006-02
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18

L

L

TABLE 4

Fvent Tree Sumary Report for the VBT Series

Yop Event Probability: 9.761€-07

Event Tree Title

Run Dated Time

ooooo B I R

CORE DAMAGE DUE TG ViTay BUS FAILURE DURING MSLB
0P-23-1990 1y :0%:06

CORE DAMAGE DUE YO VITAL BUS FAILURE DURING SMALL LOCA
09-23-1990 11:24:53

CORE DAMAGE DUE TO VITAL BUS FAILURE DURING MFLB
09-23-1990 11:19:39

CORE DAMAGE DUE TO VITAL BUS FAILURE DURING LARGE LOCA
09-23-1990 11:17:02

Event Tree
Probability

B

’.0“'0’

1.85€-07

179607

1.106-07

Nunber
of
Sequences

Srssrsnnn

95 Percentile
Mod i an
$ Percentile

P

B

P
FemEmenne

Sasrranen

Samssnnen
SErsErann

P
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Sequence
Number

SraRenan

H

TABLE §
Sequence: level Event Tree Report for VETLL "“sta File
CORE DAMAGE DUE TO VITAL BUS FAILURE DURING LARGE 1+ OCA
Top Event Prabability: 1,102¢-07

This file wos created on 09-22-1990 st 17:50:464

Sequence Title #Cutsets Probability ecldent Class Cull Limit
Run Date Time File wame

Lok 1 2.79-0% co 1.00€-10
09-23-1990 11:%4:53 vBYLLOZ

LeCH 7 9. 79608 CTMY FAIL 1.006-90
09-25-1990 11:15:142 VETLLOD

LeCHR 3 87400 CO/CTMY FL 1.00¢-09
U9-22-1990 20:23:2 VBTLLO4

L*KS 2 7.35€-10 co 1.00€-10

09-23-1990 11:16:58 VBTLLOS

95 Percentile
Med i an
§ Percertile

B

Sansaann
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09-25-1990

TEBLE 6

Sequence: ~vel Event Tree Report for VETSL Dete File
CORE DAMAL: “UE TO VITAL BUS FAILURE DURING SMALL LOCA
Yup Event Probability: 1.8526-07

This file wos crested on 09-22-1990 ot 17:52:03

Sequence Title #Cutsets Probability Accident Class Cull Limit
Run Date Time File Name

R 2 9.186-09 <o 1.00-10
09-25-1990 11:23:52 VBTSLO2

SeLvV 55 1.76E-07 co 1.00E-10

09231990 11:26:44 VBTSLO3

95 Percentile
Median
$ Percentile



TABLE 7
Sequence- level Event Tree Report for VB).'S Data File
CORE DAMAGE wue 7O VITAL BUS FAILURE “WURING MSLB
T2p Event Probability: 5.022¢- 7

This file was created »n 09-22-1990 ot 17:11: 31

Sequence Title #Cutsets Probab‘lity

Run Date Time

Acci dent Class Cull Limit
File Hame

34

09-23-1990 11:20:26 VBTMS02

8 3.23E-07
09-23-1990 11:21:19

CTMT FAIL
VBTMSO3

1.00€-10

ME+C2LV 24
09-23-1990

4 .B8E-08
11:22:11

CO/CTHT FL
VBTHS04

1.00€E-10

4 2.37e-09
09-23-1990 11:23:02

1.00€-10
VBTMSO5

95 Percentile
Median
5 Percentile




TABLE 8
Page 1 Sequence- level Evant Tree Report for VBTMF Data File
09-23-1900 CORE DAMAGE DUE TO VITAL BUS FAILURE DURING MFLB

Top Event Probability: 1,785€-07

This file was created on 09-22-1990 at 19:35:49
95 Percentile

Sequence Sequence Title #Cutsets Probability Accident Class Cull Limit Median
Number Run Date Time File Name S Percentile

¢ IsLv 55 1.766-07 co 1,00€-10 Al

09-23-1990 11:17:50 VETMFO2 3@ sesseses

3 1eKe 2 2.3 CTMT FAIL 1.006-90  seeenens

09-23-1990 11:18 &4 VBTMFO3 3 sesesees

4 1+KCeLY 1 1.77€-10 CO/CTMY FL 1.006-10  ceseeees

09-23-1990 11:19:35 VBTMFO4 = eeesenee



TABLE 9

Page 1 Sequence- level Cutset Report for VBTLLOZ Cate Fi'e
09-23-1990
Top Event: VBTLLO2 Top Event Probebility: 2.79%-09

This file wes created on 9-23-1990 st 11:14:54
Cutset Cutset

Rank Importance Probability

—————

1 1.0006+00 2.790€-09

INIT=L-=<LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBYLL'
R-NUREPRE--U 1.000E-03 - OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
U-§X3-3----N 3.000£-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES



Cutset Cutset
Rank Importance Probability

1 5.6036-01 5.487¢-08
INIT=L===iL  9.300E-04
U-DGB-+==~~ § 5,900€-02
U-00CONLOOPZ  1.000€-03

2 1.899€ 01 1.860¢-08

INIT=Le==<LL  9.300€-04 -

3 1.4256-01  1.395€-08

i» 47 5.000€-03
INDY -, 9.300€-04
U-8x3-3 3.000€-03

& 2.849€-02 2.790E-09
INIT=L--<LL  9.300E-04
U-C212C15--N  3.000€-03
U-00CONLOOPZ  1,000E-03

4 2.B49E-02 2.790€-09

INIT-L=-<LL  9.300£-04 -

U-C212C02--P 3.000€-03
U-COCONLOOPZ  1.000E-03

4 2.B49E-02  2.790£-09

INIT-L-==LL  9.300€-04

U-0OCONLOOPZ  1,000€-03 -

U-SX3-3----N 3.000¢-03

5 2.1B4E-02 2.139¢-09

INIT=L---LL  9.300E-04 -

U-DGB----1HR 2.300€-03
U-O0CONLOOPZ  1.000E-03

TABLE 10

Sequence- level Cutset Report for VBTLLO3 Data File
Top Event: VBTLLOY Top Event Probability: 9.793E-08

This file was created on 9-2%3-1990 st 11:15:44

= INITIATING EVENT L FOR EVENT TREE 'VBTLL'
* DIESEL GENERATOR B F: STAR! ON DEM
* CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT L FOR EVENT TREE Vv “LL'
* DIESEL GAJERATOR B OUT OF SERVICE v ¢ TO MAINTENANCE
« CONDITIONAL LOUSS OF OFFSITE POWER GIVEN TURBINE TRIP

= INSTRUMENT AIR FAILS
= INITIATING EVENT L FOR EVENT TREE 'VBTLL'
= TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

= INITIATING EVENT L FOR EVENT TREE 'VBTLL'
= BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVEN" L FOR EVENT TREE 'VBTLL'
= BKR (CNTL) 4Youv 12C02 FT OPEN ON DEM
- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBIM" TRIP

= INITIATING EVENT L FOR EVENT TREE 'VBTLL'
CONDITIONAL LOSS OF OFFSITE PONER GIVEN TURBINE TRIP
= TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

INITIATING EVENY L FOR EVENT TREE 'VBTLL'
= DIESEL GENERATOR B FT RUN FOR 1 HOUR
- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



TABLE 11
Page Sequence- level Cutset Report for VBTLLO4 Data File

09-23-1990
Top Event: VBTLLO4 Top Event Probability: B8.742€-09

This file was created on 9-22-1990 et 20:23:22

Cutcet Cutset
Rank Importance Probability

1 6.2776-01  5,4B7E-09

INIT=L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'

R-HURECIRC 1.000E-01 - OPERATORS FAIL TO CONTROL RECIRC W/0 FLOW INSTRUMENTS
U-DGB <> »==~ § 5.9006-02 - DIESEL GENERATOR B FT START ON DEM

U-00CONLOG?Z  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 2.12BE-01  1.B60E-09

INIT=L-=<LL  9.300€-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'

R-HURECIRC 1.000E-01 - OPERATORS FAIL TO CONTROL RECIRC W/0 FLOW INSTRUMENTS
U<DGB= ==+« M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U<OOCONLOOPZ  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 1.596E-01  1.3956-09

[-SYINSTAIR  5.000€-03 - INSTRUMENT AIR FAILS

INIT=L--<LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE ‘VBTLL'

R-HURECIRC 1.000E-01 - OPERATURS FAIL TO CONTROL RECIRC W/0 FLOW INSTRUMENTS
U-SX3-3----N 3.0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES




TABLE 12
Sequence- level Cutset Report for VBTLLOS Data File

Top Event: VBTLLOS Top Event Probability: 7.347¢-10

This file was created on 9-23-1990 at 11:17:00

Cutset Cutset
Rank Importance Probability

1 T7.468E-01 5.4B7€-10

INIT=L=+-LL  9.3006-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'

KSSHORTVE 1.000€-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED, FOLLOWING ACCIDENT
U-DGB=+===~ § 5.9006-02 - DIESEL GENERATOR B FT START ON DEM

U-00CONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POMER GIVEN TURBINE TRIP

2 2.5326-01 1,B60€-10

INIT-L-==LL  9.300€-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'

KSSHORTVE 1.000€-02 - VITAL BUSSES FAIL DUE 10 & § IMMED, FOLLOWING ACCIDENT
UDGB===n=- M 2.000£-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MA!NTENANCE
U-0OCONLOOPZ  1.000E-C3 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



TABLE 13
Pace 1 Sequence- level Cutset Report for VBTMFO2 Date File

09-23-1990

Top Event: VBTMF ° Top Event Probability: 1.7656-07
This file was created on 9-23-1990 at 11:17:52

Cutset Cutset
Rank Importance Probability

1 1.B87¢-01 3.3306-08

INIT=1--<MF  3.0006-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L=MPG10W---M 3.700E-03 - PUMP GIOW OUT OF SERVICE DUE TO MAINTENANCE
U-SX3-3--+-K 3.000€-03 - TRANSFER SWITCH 3 FAILS TO TRANSFEL 3 TIMES

2 1.5306-01 2.700€-08

INIT=1--<MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L-AV3110---P 3.0006-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM
U-5X3-3----N 3.0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

2 1.530€-01 2.700€-08

INIT=1-<<MF  3,0006-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBIMF'
L*MPGIOW---§ 3.000E-03 - MTR-DRIVEN PP G1OW FT START ON DEM
U-SX3-3----N 3,000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

3 1.003e-01 1.770€-08

INIT=1---MF  3.000E-03 - INITIATING EVENY | FOR EVENT TREE 'VBTMF'

U-DGB= ===~ § 5.900€E-02 - DIESEL GENERATOR B FY START ON DEM

U-DGDSD----V 1,000E-01 - OPERAYOR FAILS TO START DSD DIESEL

U-0OCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

4 5.537e-02 9.770e-09

INIT=1---MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREc 'VBTMF'
U=DGB-+=~=~~- S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSD--1DR  £.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-00CONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5 5.1006-02 9.000€-09

INIT-1---MF  3.000€-03 ~ INi(IATING EVENT | FOR EVENT TREE 'VBTMF'
L-8V3110---J 1.000€-03 - SOLENOID VLV 3110 FY DEACTUATE ON DEMAND
U-SX3-3---<N 3,0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

6 3.400E-02 6.000€-09

INIT-1---MF  3.000F-03 - INITIATING EVENT I FOR EVENY TREE 'VBTMF'
U-DGB-=«-=s M 2,000€-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U<DGDSD----V 1,000E-01 - OPERATOR FAILS TO START DSD DIESEL

U-0OCONLOOPZ  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Puge 2 Sequence- level Cutset Report for VBTMFO2 Data File
09-23-1990
Top Event: VBTMFO2 Top Event Probability: 1.76L8-07

This file was created on 9-25-199C at 11:17:52

Cutset Cutset
Rank Importance Probability

7 2.550€-02 4.500€-09

INIT=1--<MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L-XVGI10WM--X 5.000E-04 - NO MIN'" OW - ONE OF 5 MANUAL VALVES LEFT CLUSED
U-8X3-3--<-N 3.000E-03 - TRANSFt SWITCH 3 FAILS TO TRANSFER 3 TIMES

8 2.346E-02 4.140E-09

IKIT=1--<MF  3.000E-03 - INITIATING EVENY | FOR EVENT TREE 'VBYMF'
U-DGB----6HR 1.3B0E-02 - DIESEL GENERATOR B FYT RUN FOR 6 HOURS

U-DGDSD----V 1,000E-01 - OPERATOR FAILS TO START DSD DIESEL

U-00CONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

9 1.877€-02 3.3126-09

INIT-1-<<MF  3.000€-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-DGB~ ===~ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERV!NE DUE TO MAINTENANCE
U-DGDSD--1DR  5.5206-02 - DIESSL GENERATOR DSD FT RUN FOR 24 HOURS
U-DOCONLOOPZ  1.0D0GE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

10 1.530€-02 2.700€-09

INIT-1--<MF  3,000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-C212C14-~N 3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGOSD----V 1,000E-01 - OPERATOR FAILS YO START DSD DIESEL
U-8X3-3---<N 3,000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

11 1.295e-02 2.285€-09

INIT=1---MF  2.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS

U-DGDSD--10R  5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-00CONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

12 1.020€-02 1.B0CE-09
INIT<I---MF  3.000€-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'
U-DGDSD---+V 1,000E-01 - OPERATOR FAILS TO START DSD DIESEL
U-TIAUXC-6H1 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS
12 1.020€-02 1.800€-09
INIT-1--<MF  3.0006-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'

U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGDSD----V 1.000E-01 - OPERATOR FAILS TO START DSD DIESEL



Page 3
09-25-1990

Top Event: VBTNFO2

Cutset Cutset

Rank Importance Probability

——

Seauence- level Cutset Report for VBTMFO2 Date File

Top Event Probability: 1,765€-07

This file was created on 9-23-1990 at 11:17:52

INITIATING EVENT | FOR EVENT TREE 'VBTMF!
NO LUBE OIL COOLING 1 OF 2 MANUAL VALVES LEFT CLOSED
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT | FOR EVENT TREE 'VBINF!
€V-3110 CLOSED DUE TO MAINTENANCE

TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

INITIATING EVENT | FOR EVENT TREE 'VBTMF!

DIESEL GENERATOR B FT START ON DEM

OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATYING EVENT | FOR EVENT TREE 'VBTMF'
DIESEL GENERATOR B FT CTART ON DEM
OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

© CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINI TRIP

.

INITIATING EVENT | FOR EVENY TREE 'VBTMF!
MTR-DRIVEN PP G10W FT RUN FOR 6 HR
TRANSFER SWITCH 3 FAILS TO TRANSFE® 3 TIMES

INITIATING EVENT | FOR EVENT TREE 'VBTMF!
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
DIESEL GENERATOR DSD FT RUN FOR 24 WOURS
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'
DIESEL GENERATOR B FT START ON DEM

- DSD DIESEL DOWN DUE TO MAINTENANCE

12 1.020€-02 1.800E-09
INIT=1-+<MF  3_.000E-03 -
L=XVGIOWL--X 2,000€-04 -
U-8X3-3--<-N 3.000€-03 -

12 1.020€-02 1.800E-09
INIT-1---MF  3.000€-03
L-AV3110---M 2.000€-04
U-§X3-3----N 3,000€-03

i3 1.0036-02 1.770€-09
INIT=1--~MF  3,000€-03
UDGB =+ ===~ § 5.900€-02
U-DGDSDSW--vV  1,000€-02
U-00CCNLOOPZ  1.000E-03

13 1.003g-02 1.770E-09
INIT-1--<MF  3.000£-03
U<DGB= - ==~ § 5.900€-02
U-MXB42----V 1,000€-02
U-00CONLOOPZ  1.000: __

14 9.181E-03  1,620€-09
INIT=1---MF  3,000€-03 -
L-MPG10W-6HR 1.BONE-04
U-$X3-3---<N 3.000€-03 -

15 B.4A46E-03  1.490E-09
INIT-1---MF  3.000€-03
U-C212C14--N 3.000€-03
U-DGDSD-~1DR  5.520€-02
U-8X3-3----N 3,000€-03 -

16 6.620€E-03 1,168E-09
INIT=1---MF  3,0006-03 -
UDGB=<===- § 5.900e-02
U-DGOSO--~~M 6.600€-03
U~00CONLOOPZ  1.000E-03

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page & Sequonce-levsl Cutset Report for VETMIO2 Date File
09-23-1990
Top Event: VBTMFO2 Top Event Probability: 1,765¢-07

This file wes created on 9-23-1990 at 11:17:52

Cutset Cutset
Rank Importance Probability

17 5.631E-03 9.936E-10

INIT-1--<MF  3,000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF!
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 WOURS
U-DGDLO--1DR  5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

17 5.631E-03 9.936E-10

INIT=1---MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-DGDSD--10R  5.520€-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-TIAUXC-6HI 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN & HOURS

18 5.1006-03 ©.000€-10

INIT=1-<-MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-C212C02--P 3.0006-03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

U-DGDSD----V  1,000€E-01 - OPERATOR FAILS TO START DSD DIESEL

U-0OCONLOOPZ  1.D00E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

18 5.1006-03 9.000€-10

INIT-1---MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-C212C15--N  3,0006-03 - BKR (CHTL) 4160V '2C15 FT CLOSE ON DEM

U-DGDSD----V 1.000E-01 - OPERATOR FAILS TO START DSD DIESEL

U-OOCONLOCPZ  1.0C0E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

18 5.1006-03 9.000€-10
INIT=1--<MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L-CV387----P 1.000E-04 - CHECK VLV 387 FT OPEN ON DEM
U-SX3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS TG TRANSFER 3 TIMES
18 5.100€-03 9.000€-10
INIT-1---MF  3.000€-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'
LeXVGIOWS--X 1.000E-04 - INSUFFICIENT FLOW TO PUMP G10W DUE TO MANUAL VALVE CLOSURE
U-EX3-3----N 3.000£-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES
18 5.100€-03 9.000€-10
INIT=1---MF  3,000€-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'

LoXV389----X 1.000E-04 - MANUAL VLV 389 LEFT OPEN POST-MAINT
U=8X3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES



Page S

09-23-1990

Rank

19

20

21

21

22

22

Cutset

Top Event: VBTMFO2

Cutset

Importance Prouability

3.711€-03
INIT 1=~ -MF
L-MPGIOW- - -M
U-DGB- === - s
U~ DOCONLOOPZ
3.400€ -03
INIT-1==<)F
U+DGB- - -+ <M
U-MXBA2- <oV
U~ DOCONL J0P2
3.400€ -0
INIT= 1 -MF

U-DCDSDSW- -V
U-00CONLOOP2

>.009€-03

INIT=1--«MF
L-MPGI0W---§

U-00CONLOOPZ

3.009€-03

INIT=1-=<MF
L-AV3110---p

2.815€-03

INIT=]=«~MF
U-C212C15--N
U-DGDSD- - 1DR
U-00CNNLOOP2

2.815€-03

INIT=]-«-MF
U-C212C02--p
U-DGDSD- - 10R
U-00CONLOOP2

6.549€-10

3.000€-03
3.700€-03
5.90€-02
1.1.00€-03

€.000E-10

3.000€-03
2.000€-02
1.000€-C2
1.000€-03

6.000€-10

3.000€-03

1.000€E-02
1.000€-02

5.310€-10

3.000€-03
3.000€-03

1.000€-03

5.310€-10

3.000€-03
3.000€-03
5.900€-02
1.000€-03

4.968€-10

3.000€-03
3.000¢-03
5.520€-02
1.000€-03

4.968E-10

3.000€-03
3.000€-03
5.520€-02
1.000€-03

Sequence: level Cutset Report for VBTMFOZ Data File

Top Event Probability: 1,765€-07

This file was created on 9-23-1990 at 11:17:52

INITIATING EVENT | FOR EVENT TREE 'VBTMF'

PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF!'

DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VETMF!'
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CPERATOR FAILS TO ALIGN PP G10W TO BUS A4
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT I FOR EVENT TREE 'VBIMF'
MTR-DRIVEN PP R10W FT START ON DEM

DIESEL GENERATOR B FT STARY ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF'
AIR-OPERATED VLV 3110 FT OPEN ON DEM

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT
BKR (CNTL) 4160V
DIESEL GENERATOR
CONDITIONAL LOSS

I FOR EVENT TREE 'VBTMF!'

$2C15 FT CLOSE ON DEM

DSD FT RUN FOR 24 HOURS

OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATNG EVENT | FOR EVENT TRCE 'VBTMF!

BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

DIESEL GENERAIOR DSD FT RUN FOR 24 HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Top Event: VBTMFD2

Poge &
09-23-1990
Cutset Cutset
Rant Importance Probability
23 2.346E-03  4.140E-10
INIT-1--<~MF  3.000€-03
‘e Beee-6HR  1,380E-02
0SOSW--v  1,000€-02
v-00CONLOOPZ  1,000€-03
2% 2.346E-03 4. V4DE-10
INIT=1--<MF  3,000€-03
U-DGB--~-6HR 1.380E-02
U-MXB42+---V 1.000€-02
U-0OCONLOOPZ  1.000E-03
24 2.244E-03  3,960E-10
INIT-1---MF  3,000£-03
U-DGB+ ==~~~ M 2.000E-02
U-DGOSO----M &.600E-03
U~00CONLOOPZ  1,000€-03
25 1.54BE-03 2.732¢-10
INIT=1--<MF  3.000€-03
U-DGB-+--6HR 1.380E-02
U-DGOSO----M 6.600E-03
U-0OCONLOOPZ 1,000€-03
26 1.530€-03 2.700E-10
INIT-1--<MF  3.000£-03
U-C212C14--N 3.000€-03
U-MXB42----V 1,000€-02
U-8X3-3----N 3.00CE-03
26 1.5306-03 2.7006-10
INIT-1--<MF  3,000£-03
U-€21z"  --N 3.000£-03
U-DGOSDSy ¢  1,000€-02
U+85X3-3--- 3.000€-03
27 1.258E-03 2.220€-10
INIT=]--<MF 3.000€-03
L*MPG10W---M 3,700€-03
U-DGB- ===~ M 2.000€-02
U+O0CONLOOPZ 1,.000€-03 -

Sequence- level Cutsct Report for VETMFO2 Date File

Top Event Frobability: 1.765k-07

This file was created on 9-23-1990 &t 11:17:52

INITIATING EVENT | FOR EVENT TREE 'VBTMF'

DIESEL GENERATOR B FT RUN FOR 6 HOURS

OPERATOR FAILS TO ALIGN PP GY0OW TO BUS A4
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF'

DIESEL GENERATOR B FT RUN FOR 6 HOURS

OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF!
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
DSD DIESEL DOWN DUE TO MAINTENANCE

CONDITIONAL LOSS OF OFFSITE POWER GIVE: URBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF'

DIESEL GENERATOR B FT RUN FOR 6 HOURS

DSD DIESEL DOWN DUE TO MAINTENANCE

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF'
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT | FOR EVENT TREE 'VBTMF!
BKR (CNTL) 4160V 12C14 FY CLOSE ON DEM
OPERATOR FAILS TO ALIGN PP GIOW TO BUS A4
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT | FOR EvIMT TREE 'VBTMF!
PUMP G10W QUT OF SERVICE DUE TO MAINTENANLS

+ DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE 21P



Page 7 Sequence- level Cutist Report for VBTMFO2 Data File
09-23-1990
Top Event: VBTMFO2 Top Event Probability: 1.765¢-07

This file was created on 9-23-1990 at 11:17:52

Cutset Cutset
Rank Importance Probability

28 1.0206-03 1.800E-10

INIT-1---MF  3,0006-03 - INITIATING EVEN! | FOR EVENT TREE 'VBTMF'
U-C21cCO26H0 &.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGDSDSW--V  1.000E-02 - OPERATOR FAILS TO ALIGN PP G10W TO BUS A4

28 1.020€6-03 1.800E-10

INIT-1---Mr  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L-MPGI0OW---§ 3.000E-03 - MTR-DRIVEN PP GIOW FT START ON DEM

U-DGB--+--<M 2.000€-02 - DIESEL GANERATOR B OQUT OF SERVICE DUE TO MAINTENANCE
U-0OCONLOOPZ  1.000€-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

28 1.020€-03  1.800€-10
INIT=i---MF  3,000€-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
L-AV3110-+-P 3.000€-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM
U-DGB= ==+~ M 2.0006-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-0OCONLOOPZ  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

28 1.020€<03 1.800€-10

INIT=1-~<MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-C212C026H0 6.000E-N6 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 WOURS
UMXB42----V 1.000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

28 1.020€-03 1.800E-10

INIT-1--<MF  3.000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-MXB42----V 1,000€-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH 842
U-TTAUXC-6H1 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITKIN 6 HOURS

28 1.020€-03 1.800€-10
INIT=1--<MF  3,000€-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'

U-DGDSOSW- -V 1.000€-02 - OPERATOR FAILS TO ALIGN PP GIOW TO BUS A4
U-TIAUXC-6H1 6.000€-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

29 1.070€-03 1.782€-10

INIT=1-~-MF  3,000E-03 - INITIATING EVENT | FOR EVENT TREE 'VBTMF'
U-C212C14-<N  3.000€-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U+DGOSO---~M 6.600€-03 - DSD DIESEL DOWN DUE TO MAINTENANCE
U-SX3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

.



Page 8

09-23-1990

Rank

e

30

3

32

32

33

33

Cutset

Top Event: VBTMFO2

Cutset
Importance Probability

1.003£-03 1

INIT=1=~<MF
L SV3110---y

INIT=1=-=MF

L-MPG1OW- - -M
U-DGB- - - -6HR
U-00CONLOOPZ

7.0396-04 1.

INIT=1~<<MF

L-MPGI0W---§
U-DGB- - - ~6HR
U-00CONLOOPZ

7.039€-04 1.

INIT=1~-<MF

L=AV3110---p
U<DGB- - - ~6HR
U-00CONLOOP2

6.7326-04 1,

INIT- [« -MF
U-C212C026H0
U-DGOSO- -~ -M

6.7326-06 1
INIT=[--<MF

U+DGOSO- - - -M
U= T1AUXC - 6H1

J770£-10

3.000€-03 -
1.000€-03 -

5.900€-02

1.000€-03 -

3.000€-03
6.010€E-06
4.600€-03

.188E-10

3.000¢-03
6.600€-03

6.000€-06 -

* INITIATING EVENT | FOR EVENT TREE

sequence- level Cutset Report for VBTMFO2 Date File

Top Event Probabil ty:

This file wes created on 9-23-1990 at 11:17:52

INITIATING EVENT | FOR EVEKT TREE 'VBTMF'

SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENY TREE 'VBTMF!'

= PUMP GY0W OUT OF SERVICE DUE TO MAINTENANCE

DIESEL GENERATOR B FT RUN FOR & HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF!

< MTR-DRIVEN PP G10W FT START ON DEM

DIESEL GENERATOR B FT RUN FOR 6 HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

'VBTMF!
AIR-OPERATED VLV 3110 FT OPEN ON DEM

DIESEL GENERATOR B FT RUN FOR 6 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GiVEN TURBINE TRIP

INITIATING EVENT | FOR EVENT TREE 'VBTMF!'
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
DSD DIESEL DOWN DUE TO MAINTENANCE

INITIATING EVLAT | FOR EVENT TREE 'VBTMF!'
DSD DIESEL DOWN DUE TO MAINTENANCE
>4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

1.765€-07



TABLE 14
Poage Sequence-level Cutset Report for VBTMFOZ Date File
09-23-1990
Top Event: VBYMFO3 Top Event robability: 2.370£-09

This file was created on 9-23-' W0 et 11:18:46

Cutset Cutset
Rank Importance Probability

1 7.468E-01  1.770E-09

INIT=1--<MF  3.CO0E-03 - INITIATING E*NT | FOR EVENT TREE 'VBTMF'

YSSHORTVE 1.000€-02 - VITAL BUSSES (L DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
UeiBessvns § 5.900£-02 - DIESEL GENERATOR B FT START ON DEM

U OOCONLOOPZ  1.000€-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 2.5326-01  6.000€-10

INIT=1--<MF  3.000€-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'

KSSHORTVEB 1.000€-02 « VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
U-DGB ===~~~ M 2.000£-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-00CONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



TABLE 15
Page 1 Sequence- level Cutset Report for VBTMFO4 Datae File
09-23-1990
Top Event: VBTMFO4 Top Event Probability: 1,770E-10

This file was created on 9-23-1990 st 11:19:36

Cutset Cutset
Rank Importance Probability

——

INIT=1--<MF  3.000€-03 - INITIATING EVENT | FOR EVENT TREE 'VBTNF'

KSSHORTVE 1.000€-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
U-DGB» ===~ § 5.9006-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSD----¥ 1,000E-01 - OPERATOR FAILS YO STARY DSD DIESEL

U-0OCONLOOPZ  1.000E<03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



TABLE 16

Page 1 Sequence- level Cutset Report for VBTMSO2 Daote File
09-23-1990
Top Event: VBTMSO2 Top Event Probability: 1.281E-07

This file was created on 9-23-1990 et 11:20:29

Cutset Cutset
Rank Importance Probability

-

1 2.600E-01 3,330C€-08

INIT-MS--MS  3,000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VEBTMS'
L-MPGI0OW--+M 3.7006-03 - PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
U-SX3-3---+N 3.0006-03 - TRANSFER SWITCK 3 FAILS TO TRANSFER 3 TIMES

2 2.108e-01 2.700€-08

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-AV3110---P 3,000E-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

2 2.1086-01 2.700€£-08

INIT-MS-<MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L*MPGI0W---§ 3,000€-03 - MTR-DRIVEN PP GIOW FT START ON DEM
U-SX3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

3 7.026€-02 9.000€-09

INIT-MS--MS  3,000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-8V3110---J 1.000€-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND
U-8X3-3----N 3.000£-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

4 3.513e-02 4.500€-09

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-XVGI0WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED
U-5X3-3----N 3,0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

5 3.2326-02 4.1406-09

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR & HOURS

U-DGDSD---+V 1.00CE-01 - OPERATOR FAILS TO START DSD DIESEL

U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

6 2.1086-02 2.700€-09

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C74--N 3.000€-03 - RKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
!!-0GDSD----V 1.000€-01 - CPERATOR FAILS TO START DSD DIESEL
U-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES



Page 2 Sequence -level Cutset Report for VBTMSO2 Data File
09-23-1990
Top Event: VBTMSO02 Top Event Probability: 1,281E-07

This file was created on 9-23-1990 st 11:20:29

Cutset Cutset
Rank Importance Probability

—

7 1.7B4E-02 2.285€-09

INIT-MS--M§  3.000E-0F - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGB----6HR 1,380E-02 « DIESEl GENERATOR B FT RUN FOR & HOURS

U-DGDSD--10R  5.520€-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U~OOCONLOOPZ 1.000€-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

8 1.4056-02 1.800E-09

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 MOURS
U-DGDSD<+~+V 1.000€-01 - OPERATOR FAILS TO START DSD DIESEL

8 1.4056-02 1.8B00E-09

INIT-MS--M$  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGDSD-+~-V 1.000E-01 - OPERATOR FAILS TO START DSD DIESEL
U-TIAUXC-6H1 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

8 1.405£-02 1.800€-99

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-XVGIOWL--X 2.0CGOE-04 - NO LUBE OIL COOLING 1 OF 2 MANUAL VALVES LEFT CLOSED
U-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

8 1.4056-02 1.BO0E-09

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-AV3110---M 2,000€-04 - CV-3110 CLOSED DUE TO MAINTENANCE
U-8X3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

9 1.265€-02 1.620E-09

INIT-MS--MS  3.000E-03 - INTTIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-MPG10W-6HR 1.B00E-04 - MTR-DRIVEN PP G1OW FT RUN FOR 6 HR
U-8X3-3---<N 3,000€-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

10 1.163E-02 1.490€-09

INIT-MS--MS  2.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C14--N 3.000€E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSD--1DR  5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-5r3-3----N 3.000€-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES



fequence- level Cutset Report for VBTMSOZ2 Data file
Top Event: VBTMSO2 Top Event Probability: 1.281€-07

This file was created on 9-23-1990 at 11:20:29

Cutset Cutset
Rank Importance Probability

11 7.756E-03 9.936E-10

INIT-MS--MS  3,000€ - = INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C026H0 6. 000E - * BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGOSD--1DR  5.520€ - - DIESEL GENERATOR DSD FT RUM FOR 24 HOURS

7.756E-03 9.936€-10

INIT-MS--M§  3,000€- = INITIATING EVENT MS FOR EVENT TREE 'VBTMS!'
U-DGDSD--1DR  5.520¢- * DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-TI1AUXC-6K1 6.000€ - + »4160V XFMR AUXC LOW/NO OUTPUT WITHIN & HOURS

7.0266-03 9.000€-10

INIT-MS--MS  3,000€- * INITIATING EVENT MS FOR FVENT TREE ‘VBTMS'
L-XV389----¥ 1,000€- « MANUAL VLV 389 LEFT OPEN POST-MAINT
U-§X3-3--+-+ 3,000€- - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

7.026E-03 9.000€-10

INIT-M§--MS  3.000€- = INITIATING EVENT M5 FOR EVENT TREE 'VBTMS®

L-XVGI10WS--X 1,000€ - = INSUFFICIENT FLOW 70O PUMP G10W DUE TO MANUAL VALVE CLOSURE
U-§X3-3--+-N 3.000¢- = TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

7.026E-03 9.000€-10

INIT-MS--MS  3.000€- = INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-Cv387----P 1.000E- - CHECK VLV 387 FT OPEN ON DEM
U-SX3-3----N 3.000€- - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

3.2326-03  4.140€-10

INIT-MS--MS  3,000€ - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGE-~--6HR 1,380€ - = DIESEL GENERATOR B FT RUN FOR & HOURS

U-MXB42--++V 1.000E- OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U~00CONLOOPZ  1,000E - = CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3.232E-03  4.140€-10

INIT-M5--MS  ¥.000€- « IMITIATING EVENT KMS FOR EVENT TREE 'VBTMS'
U-DGB---+6HR 1.380E- - DIESEL GENERATOR B FT RUN FOR 6 HOURS

U-DGDSOSW--V 1,000k - * OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
U+00CONLOGPZ  1.000E - « CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Poge & Sequence - level Cutset Report for VBTMSO2 Data File
09-23-1990

Top Event: VBTMSOR Top Event Probability: 1.281€-07
This file was created on 9-23-1990 at 11:20:29

(utset Cutset
Rank importence Probabili 'y

14 2.1336-03  2.732€-10

INIT-MS--MS  3.000£-03 - INITIATIRG EVENY MS FOR EVENT TREE 'VBTMS'
U-DGB-«--6HR 1,380E-02 - DIESEL GENLRATOR P FT RUN FOR 6 HOURS

U-DGOSO-~+~M 6.600E-03 - DSD DIECEL DOWN DUE TO MAINTENANCE

U-00CONLOOPZ  1,0006-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

15 2.108E-05 2.7CO0E-10

INIT-MS--MS  3.000C-03 - INITIATING EVENT M5 FOR EVENT TREE 'VBTMS'
U-C212C14--N 3.000C-03 - BKR (CNTL} 4167V 12C14 FT CLOSE ON DEM

U-MXB42< =<~V 1,0006-02 - OPFERATOR FAILS TO OPERATE MANUAL SWITCH B42
U-SX3-3----N 3,0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

15 2.108E-03 2.700€-19

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C14--N 3.0006-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSDSW--V  1,000€-02 - OFERATOR FAILS TO ALIGN PP G10W TO BUS A4
U-5X3+3----N 3,000£-03 - TRANSFER SWITCH 3 FAILS TO TRANS/ER 3 TIMES

16 1.405€-03  1.800€-10

INIT-MS--MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C026H0 6.000E-0€ - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U-MXB42+---V 1,0006-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCu B42

16 1.405-03  1.800€-10

INIT-MS<-MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C026H0 ©.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGDSOSW- -V 1,000€-02 - OPERATOR FAILS TO ALIGN PP GIOW TO BUS A4

16 1.4056-03  1.800€-10

INIT-MS-- o 3,J00E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBiMS'
U-MXB42----V 1,000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U-TIAUXC-6H1  6.000E-05 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN & HOURS

INIT=MS-<MS  3,000E-03 - INITIATING EVENT MS FOR cVENT TREE 'VBTMS'
U-DGDSOSW--V  1.000E-02 - OPERATOR FAILS TO ALIGN PP G10W TO BUS A4

|
|
i
|
\
|
|
l
1

16 1.4056-03  1.800E-10

U-TIAUXC-6H1  6.000€-06 - >4160V XFMR AUXC LOW/NO QUTPUT WITHIN 6 HOURS



Page 5 Sequence- level Cutset Report for VBTMSO2 Date File
09-23-1990
Top Event: VBTMS02 Top Event Probability: 1.281€-07

This file was created on 9-23-1990 at 11:20:29

Cutset Cutset
Rank Importance Probability

17 1.391E-03  1.7826-10

INIT-M§--M§  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-C212C14-~N 3.000€-03 - BKR (LNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGOSO-~--M 6.600E-U3 - DSD DIESEL DOWN DUE TO MAINTENANCE
U:SX3-2---«N 3.0006-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

18 1.196E-03  1.5326-10

INIT-MS--MS  3.000€-03 ~ INIVIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-MPGIOW---M 3.700€-03 - PUMP o'0W OUT OF SERVICE DUE TO MAINTENANCE
U-DGB-+--6HR 1,380E-02 - DIESEL UENERATOR B FT RUN FOR 6 HOURS

U-CUOCONLOOPZ  1.000£-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

19 9.695E-04  1.2426-10

INIT-M$-<MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L*MPGI0W-~-5 3.000E-03 - MTR-DRIVEN PP G10wW FT START CN DEM

U-DGB-~--6HR 1,380E-02 - DIESEL GENERATOR B FT RUN FOR & HOURS

U-OOCONLOOPZ  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

19 9.695E-04 1.2426-10

INIT-M§-<MS  3,000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L=AV3110---P 3.000€-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM

U-DGB---~6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURs

U-00CONLOOPZ  1,000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

20 9.274E-04 1.1888-10
INIT-MS-<MS  3.000E-03 - INITIATING EVENT M5 FOR EVENT TREE 'VBTMS'
U-C212C026H0 6.090E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGOSO----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE

20 9.274€-04 1,188t-10
INIT-MS-<MS  3.000€-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U-DGOSO----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE
U-TIAUXC-6H1 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS



TABLE 17
Sequence- level Cutset Repoirt for VBTMSO3 Deta File

Top Event: VBTMSO03 Top Event Probability: 3.230€-07

This file was created on 9-23-1990 st 11:21:21

Cutset Cutset

Importance Probability

5.480€-01 1,

INIT-MS--M§
§
U-00CONLOOPZ

1.8586-01 6.

INIT-MS--M§
M
U-00CONLOOPZ

1.393e-01 4,

[-SYINSTAIR
INIT-MS--MS
U-SX3-3----N

4.2T3E-02 1\,

INIT-M3--MS
U-DGB- - =~ 2HR
U-00CONLOOPZ

2.787e-02 9.

INIT-MS--M$§
U-00CONLOOP2
U-SX3-3----N

2.787e-02 9.

INIT-MS--HS
uU-c212c02--p
U-00CONLOOPZ

2.787¢-02 9.

INIT-MS--MS
U-C212C15--M
U-00CONLOOPZ

5.573E-04 1,

C-SV3518-2HL
INIT-MS--MS
U-SX3-3----N

T70€ -07

3.000€-03 -

5.900€-02

000€-08

3.000€-03 -

2.000€-02
1.000€-03

500€ - 08

5.000€-03 -
3.000€-03 -
3.000€-03 -

380€-08

3.000€-03 -
4 .600E-03 -
1.000€-03 -

000€ - 09

3.000€-03 -
1.000€-03 -
3,000€-03 -

000E-C?

3.000€-03 -

3.000€-03

000E - 09

3.000€-03 -
3.000€-23 -
1.000€-03 -

800€-10

2.000€-05 -
3.000€-03 -
3.000€-03 -

INITIATING EVENT MS FOR EVENT TREE 'VBIMS'

» DIESEL GENERATOR B FT START ON DEM
1.000€-03 -

CONDITIONAL LOSS OF DFFSITE POWER GIVEN TURBINE TRIP

IXITIATIHG EVENT MS FOR EVENT TREE 'VBTMS'

- DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INSTRUMENT AIR FAILS
INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
DIESEL GENERATOR B FT RUN FOR 2 HOURS
CONDITIONAL LOSS OF OFFSITE POWCR GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

« BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
1.000€-03 -

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREC 'VETMS!'
BKR (CNTL) 4160v 12C15 *T CLOSE ON DEM
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

SOLENOID VLV 3518 ACTS/DE-ACTS SPUR W/l 2 HOURS
INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
TRANSFER SWITCH 3 FAILS TO TRANSFER I TIMES




TABLE .8
Page 1 sequence-level Cutset Report for VBTMSO4 Data File
09-23-1990
Top Event: VBTMSO04 Top Event Probability: &.879€-08

This file was created on 9-23-1990 st 11:22:13

Cutset Cutset
Rank Importance Probability

1 3.6286-01 1.770€-08

INIT-MS--MS  3.0006-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U-DGB- =~~~ “§ 5 900E-02 - DIESEL GENERATOR B FY START ON DEM

U-DGDSD----V 1.000€-01 - OPERATOR FAILS TO START DSD DIESEL

U<ONCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 2.0026-01 9.770€-0%

INIT-MS--MS  3,000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGB~====- § 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGOSD--10R  5,5206-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-0OCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 1.2306-01 6.000€-09

INIT-MS--MS  3,0006-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U<DGB= ==~~~ M 2.0006-02 - DIESLL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGDSD-~--v 1,000E-01 - OPERATOR FAILS TO START DSD DIESEL

U-00CONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

4 6.78BE-02 3.3120-09

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U-DGB=- ===~ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGDSD--1DR  5.520€-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-0OCONLOOPZ  1.000€-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5 3.628e-02 1.770€-09

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U-DGB ===~ § 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSOSW--V 1.000E-02 + OPERATOR FAILS TO ALIGN PP u10W TO BUS A4
U+OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GiVEN TURBINE TRIP

5 3.62BE-02 1.770€-09

IKIT-M$-~MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U-DGB=====- § 5.900€-02 - DIESEL GENERATOR B FT START ON DEM

U-MXB42----V 1.000E-02 - OPERATOR FAILS TO OPERAT” MANUAL SWITCH B42

U-(OCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER G'VEN TUPBINE TRIP
6 2.394E-02 1.158E-09

INIT-MS-<MS  3,000€-03 - INITIATING EVENT MS FOR EVEN! TREE 'VBTMS'

0GB === § 5.900€-02 - DIESEL GENERATOR B FT START ON DEM

U-DGOSC-~--M 6.600€-03 - DSD DIESEL DOWN DUE TO MAINTENANCE

U+00CONLOOPZ  1.0C0E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Cutset Cutset
Rank Importance Probability

7 1.8458-02 9.000€-10
INIT-MS--MS  3,000€E-
U-c212c02--p 3.000€-
U-DGDSD+-~-V 1,000E -
U-0OCONLOOPZ 1,000

1 J45€-02 9.000€-10
INIT-MS--MS 3 .000€-
U-C212C15--N  3,000¢ -
U-DGDSO-+--v 1.000E-
U-00CONLOOPZ  1.000E -

1.3426-02  6.54%E-10
INIT-MS--MS  3,000€-
L*MPG10w---M 3,700€-

§ 5.900€-

U-00CONLOOPZ  1.000E -

1.2306-02 6.000E-10

INIT-MS--MS  3.000€-
2.000E -
U-DGDSDSW--Y 1.000€ -
U~00CONLOOPZ  1.000E -

1 230¢-02 6.000E-10

INIT-MS--MS 3 .000€-
2.000E-
U-MXB42--+-V 1,000E-
U-DOCONLOOPZ  1.000E -
1.088€-02 5.310€-10
INIT-MS--MS  3,000€ -
L-MPGI0W---S 3,000€ -

5.900€ -

1.000€ -
1.0886-02 5.310€-10

INIT-MS--MS§  3,000€-
L-AV3110---P 3,000€ -

§ 5.900€-07

U-00CONLOOPZ  1.000€ -

Top Event: VBTMS04

< INITIATING EVE'™
+ BKR (CHTL) 4160V 12C15 FY CLOSE ON DEHM

~ OPERATOR FAILS TO START DSD DICSEL

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

Sequence- level Cutset Report for VBTMSO4 Data File

Top Event Probability: &.879€-08

This file was created on 9-23-1990 at 11:22:13

* INI,IAT ING EVENT MS FOR EVENT TREE 'VETMS'

« BKR 7ONTL) 4160V 12002 FT OPEN ON DEM

+ OPFRATOR FAILS TO STARY DSD DIESEL

» CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

FOR EVENT TREE 'VBTMS'

« INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

= PUMP G10W QUT OF SERVICE DUE YO MAINTENANCE

* DIESEL GENERATOR B FT START ON DEM

* CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

+ INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

* DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
« OPERATOR FAILS TO ALIGN PP GIOW TO BUS A4

+ CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBThy'

- DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
- OPERATOR FAILS TO OPERATE MANUAL SWITCh BA2
- CONDITIONAL LOSS CF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

« MIR-DRIVEN PP GYOW FT START ON DEM
+ DIESEL GENERATOR B FT START ON DEM
- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINF TRIP

= INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

* AIR-OPERATED VLV 3110 FT OPEN ON DEM

* DIESEL GENERATOR B FT START ON DEM

- CONDITIONAL LOSS OF OFFSITE POMNER GIVEN TURBINE TRIP




Page 3

09-23-1990

Top Event: VBTMSO4

Cutset Cutset

Rank Importance Probability

———

N

"

12

13

14

14

15

1.0186-02  4.968E-10
INIT-MS--MS  3.000€-03
U-C212¢02--p 3.000€-03
U-DGDSD--1DR  5.520€-02
U-0OCONLOOPZ

1.018E-02 4.968E-10

INIT-M§--M§  3.000€-03

U-C212C15--N 3.000€-03

U-DGDSD--1DR  5.520:-02

U~0OCONLOOPZ  1,000€-03

B8.116E-03  3.960€-10

INIT-M§--M§  3.000€-03

U-DGOSO--~<M  6.600€-03
U-00CONLOOP2
4.550€-03  2.220€-10

INIT=MS--M$

1.000€-03 -

Sequence- level Cutset Report for VBTMSO4L Deta File

Top Event Probability: &.B7%.

This file was created on 9-23-1990 at 11:22:13

INITIATING EVE(T M5 FOR EVENT TREE 'VBTMS'

BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBYMS'

BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
DIESEL GANERATOR B OUT OF SERVICE DUE TO (AINTENANCE

- DSD DIESEL DOWN DUE TO MAINTENANCE

1.000€-03 -

3.000€-03 -

L-MPG10W-~-M 3.700€-03 -
U-DGB~====~ M 2.000€-02 -
U-00CONLOOPZ  1.000E-03 -

3.6896-03  1.B00E-10
INIT-MS--M§
L-MPGION---§ 3.000€-03

3.689€-03  1.800€-10
INIT=MS--MS 3
L-AV3110--+P 3.

2.

U-00CONLOOPZ  1.000E -

3.628E-03 1.770€-10
INIT-MS--MS
L-8V3i10-+-J 1.000€-03

5.900€-02

3.000€-03 -

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBIMS'
PUMP G10W QUT OF SERVICE DUE TO MAINTENANCE
CIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVFNT MS FOR EVENT TREE 'VRTMS®

« MTR-DRIVEN PP G10W FT START ON DEM
© DIESEL GANERATOR B QUT OF SERVICE DUE TO MAINTENANCE

3.000€-03 -

{ WNDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
AIR-OPERATED VLV 3110 FT OPEN ON DEM

DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTM!
SOLENOID VLV 3110 FT DEACTUATE ON DEMANC

- DIESEL GENERATOR B FT START ON DEM

1.000E-03 -

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

d



Top Event: VBTMSO4

Cutset Cutset

Rank Importance Probability

16 3.4126-03  1.665€-10
1-SYINSTAIR

INIT-MS--MS  3.000€-03

L-MPGIOW---M 3,.700E-C3 -
U-§X33----N 3.000€-03 -

17 2.767€-03  1.350€-10
[-SYINSTAIR  5.000€-03
INIT-MS--MS  3.000€-03
L-AV3110---P 3.000€-03
U-5X3-3----N 3.000€-03

17 2.767-03  1.350€-10

1-SYINSTAsR  5,000€-03

INIT-MS--M§  3,000€-03

L-MPG1OW---§ 3.000€-03
U-§X3-3----N 3.000€-03

5.000€-03 -

Sequence- level Cutset Report for VBTMSO4 Data File

Top Event Probability:

This file was created on 9-23-1990 at 11:22:13

INSTRUMENT AIR FAILS

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INSTRUMENT AIR FAILS

INITIATING EVENT MS FOR EVENT TREF "vBTMS'
AIR-OPERATED VLV 3110 FT OPf.. ON DEM
TRANSFER SWITCH 3 FAILS O TRANSFER 3 TIMES

INSTRUMENT AIR FAILS

INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
MTR-DRIVEN PP G10W FT START ON DEM
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES



TABLE 19
Sequence- level Cutset Report for VBTMSOS Data File

Top Event: VBTMSOS Top Event Probability: 2.370€-09
This file was created on 9-23-1990 et 11:23:04
Cutset Cutset

Rank Importance Probability

1 T7.468E-01 1.770E-09

INIT-M5--M§  3.000€E- * INITIATING EVENT WS FOR EVENT TREE 'VBIMS'

KSSHORTVE 1.000€ - + VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
5.900€ - - DIESEL %cNERATOR B FT START ON DEM
1.000€-03 - CONN:iONAL LCSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 2.532E-01 46.000€-10

INIT-MS--MS  3,000€- * INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

KSSHORTVE 1.000¢€ - * VITAL BUSSES FAIL DUE TO SHORTS IMMED, FOLLOWING ACCIDENT
U-DGE M 2.00VE- » DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-00CONLOOPZ  1.000E - « CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Cutset Cutset

Rank Importance Probability

1 9.807¢-01  9.000g-09

INIT+§---8L  3.000€-
R-HUREPRE--U 1.000E-
U-8X3-3-+--N 3,000€-

2 1.929€-02 1.770E-10

INIT-§---8L  3.000€-
R-HUREPRE--U 1.000E-

§ 5.900€-
U-00CONLOOPZ  1.0GOE -

Top Event: VBTSLO2

TABLE 20

Sequence- level Cutset Report for VBTSLO2 Data File

Tof Event Probability: 9.177¢-09

This file was created on 9-23-1990 st 11:23:54

* INITIATING EVENT § FOR EVENT TREE 'VRTSL!'
+ OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
* TRANSFER SWITCK 3 FAILS TO TRA'.SFER 3 TIMES

« INITIATING EVENT § FOR EVENT TREE ‘VBISL®

- OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
« DICSEL GENERATOR B FT START ON DEM

« CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




TABLE 21
Sogu we-level Cutset Report for VBTS, 3 Deta file

Top Event; VBTSL03 Top Event Probabl ity: 1.765¢-07

Puge |
09-23- 1990

Cutset Cutset
Ronk Importance Probability

1

1.887¢-01  3.330¢-08

INIT-$---8L  3.000€-03
L-MPGI0W---M 3,700€-03
UeBX33ecee¥ 7 000E-03
*.5306-01  2.700€-08
INL =§--<8L  3.000€-03
L-AV3110---P 3.000¢-03
U-SX3+3+---N  3,000€-03
1.5306-01  2.700€-08
INIT-§-+<8L  3.000£-03
L-MPGIOV--+§  3.000€-03
U-$x3-3----N 3.000¢-03
1.0036-01 1, 770€-08
INIT-§--<8L  3.000E-03
VDGR~ = o e § 5.900€-02
U-DGDSD- -~V 1.000E-01
- DOCONLOOPZ 1., 000E - 03

U-DGUSD--1DR  4.520¢-02

This file was vrested on 9-25-1990 at 11:24:47

* INITIAVING EVENT § FOR EVENT TREE 'VETSL'

PUMP GI0W OUT OF SERVICE DUE TO MAINTENANCE

« TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

.

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
AIR-OPERATED VLV 3110 FT OPEN ON DEM

© TRANGFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

< INITIATING EVENT § FOR EVENT TREE 'VBTSL'

MIR-DRIVEN PP GIOW FT START ON DEM
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

IKITIATING EVENT § FOR EVENT TREE 'VBTSL'

* DIESEL CENERATOR B F* START ON DEM
< OPERATOR FAILS TO START DSD DIESEL
* CONDITIONAL LOSS OF OFFSITE PONER GIVEN TURBINE TRIP

* INITIATING EVENT § FOR EVEMT TREE 'VBTSL'

U-00CONLOOPZ  1.000E-03 -

5.1006-02 9.000€-09

INIT-$++-8L  3.000€-03 -
LeSV3110--+y 1.000€-03 -
U-5X3-3+---N 3,000€-03 -

DIESEL GENERATOR B FT START ON DEM
DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
CONDITIONAL LOSE OF OFFSEITE POWER GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
SOLENOID VLV 3110 FT DEACTUATE ON DEMANG
TRANSFER SWITCH 3 FAILS "0 TRANSFER 3 TIMES

* INITIATING EVENT § FOR EVENT TREE 'VBTSL'

DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
OPERATOR FAILS T0) START DSD DIESEL

« CONDITIONAL LOSS OF OFFSITE »OWER GIVEF TURBINE TRIP



Page 2

09-23-19%0

Top Event: VRTSLO3

Cutset Cutset

Renk  lmportence Probabi(ity

———

7

0

"

1?

1?2

2.5506-02  6.500€-09
INIT-§-+-8L  3.000€-03
LoXVEIOWM- <X 5. 000€ - 04
U-SK3-3--- <N 3.000¢-03

€302 4060609
INIT-§+<+8L  3.000£-03
U-DGB---~6HR 1 ,380€-02
U-DGDSD-+--V  1,000€-01
U 00CONLOOPZ  1,000€-03

1.677¢-02 3326409

INIT§---8L 3.
VDGR ~-~~<N 2.
U-DGDSD--1DR 5,
U-00CONLOOPZ 1,

ER8RE

1.5306-02 2.700¢-

»

INIT-§--+8L

U-C212C14--N
U-DGDSD- + - -V
U-SX3-3 - <N

g888
gegg

o

1.2956-02  2.285¢-

INIT-§: 8L

U-DGB- - - - 6HR
U-DGDSD - - DR
U~ OCONLOOP2

3. ¢

1.380& - 02
$.520€-02
1.000€-03

1.020€-02  1.8B00E-09
INIT-§--+8L
U-DGDSD - - -
U+ TAAUXC -6K1
1.0206-02  1.BOCE-09
INIT-§--~§L

U-CR12C026H0  6.000€ - 06

Sequence: level Cutset Report for VBTSLOS Date File

Top “vent Probability:

This file was created on ©-23-1990 ot 11:24:47

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED

© TRANSFER SWITCN 3 FAILS TO TRANSFER 3 TIMES

« INITIATING EVENY § FOR EVENT TREE 'VBISL'

DIESEL GENERATOP B FT KUN FOR 6 WOURS

* OPERATOR FAILS YO START DSD DIESEL
« CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

« INITIATING EVEW 5 FOR EVENT TREE 'VBTSL'
* DIESEL GANERATOR § QUY OF SERVICE DUE TO MAINTENANCE

DIESEL GENERATOR DSD FY RUN FOR 24 HOURS

~ CONDITIONAL LOSS OF OFFSITE POWER GIVEN TUZGINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

< BKR (CNTL) 4160¥ 12CY& FT CLOSE ON DEM
© OPERATOR FAILE TG STARY DSD DIESEL
* TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

»

3.000€-03 -
*V 1.000£-0Y -
6.000€-06 -

3.000€-03 -

WITIATING EVENT § FOR CVENT TREE 'VBTSL'

UIESEL GENERATOR B FT RUN FOR 6 MOURS

DIESE . GENERATOR DSD FY RUN FOR 24 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREF ‘v@16L!
OPERATOR FAILS TO START D& DIFsL
4160V XFMR AUXC LOW/NO OUTPUY WITHIN & HOURS

INITIATING EVENT § FOR EVEN] TRLE 'VBTSL'
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

U-DGOSD-+-<V 1,000€-01 - OPERATOR FAILS TO START DSD DIESEL

1. 765607



Page )

0923190

Sonk

12

”

13

14

15

16

Cutset Cutset
Importance Probability

1.0206-02  1.8008-09

Soquence- level Cutset Report for VBTSLOZ Date File

Top Event: VB15L03 Top Event Probability: 1,765¢-C7

INIT<§--+8L  3,000€-03 -
LoXVGIOWL <X 2.000€-04 -
U §x3-3--+«N 3.000€-03 -

1.020€-02 1.800&-

INIT-§-++8L
L-AV3110---M
TR S

«003E-02 V.770E-

INIT-§-=+8L

U-DGDSDSW- -V
U-00CONLOOP2

-
.
»
.
»
*
™
-
-

1.00%€-02 1, 770€-

INIT-§---8L

U-MKB&2- -~V
U-00CONLOOPZ

9. 181E-03  1.620€-

INIT-§-~«8L
L-MPG 10w 6HR
U-K8- 3o N

B.LL6E-03 1.4
INIT-§---8L
U-C212C14--N
U-DGDSD - - 10k
U-SX3-3- ol

6.6206-03 1.0

INIT-§---8L

- e

§8is

3

T

. -
. =
»

P0E -

3

§58%

o e e

SR8

»

gss8

E8R8

gge

gges

This file was created on 9-23-1990 et 11:24:47

INITIATING EVINT § FOR EVENT TREE 'VBTSL'
NO LUBE O11 (OOLING 1 OF 2 MANUAL VALVES LEFT CLOSED
TRANSFER SwiTCH 3 FAILS TO TRANSFER 3 TIMES

< INITIATING EVENT § FOR EVENT TREE 'VBTSL'

.

.

Cv-3110 CLOSED DUE TO MAINTENANCE
TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

* INITIATING EVENT § FOR EVENT TREE 'VBTSL'

DIESEL GENERATOR B FT START ON DEW

~ OPERATOR FAILS TO ALIGN PP GYOW TO BUS A4
« CONDITIONAL LOSS OF OFFSITE POMER GIVEN TURBINE TRIP

« INITIATING EVENT § FOR EVENT TREE 'VBTSL'

* DIESEL GENERATOR B FT START ON DEM

© OPERATOR FALLS TO OPERATE MANUAL SWITCH B42

~ CONDITINNAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

« INITIATING EVENT § FOR EVENT TREE 'VBTSL'
* MIR-DRIVEN PP GYOM FT RUN FOR € MR

.

TRANSFER SW'"CH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

* BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
* DIESEL GEMERATOR DSD FT RUN FOR 24 HOURS
+ TRONSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

= INITIATING EVENT § FOR EVENT TREE 'VBTSL'

* DIESEL GENERATOR B FT START ON DEM

+ DSD DIESEL DOWN DUE TO MAINTENANCE

< CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



sequence: level Cutset Report for VETSLOS Dete File
Top Event: VEBTSLE Top Event Probabiiity: % T65E-07

This file was crected on 9-23-1950 et 11:24:47

Cutset Cutset
Rank  liportance Probability

S.6ME-03  9.9368-10

INIT-$--+8L  3.000€- « INITIATING EVENT § FOR EVENT TREC 'VBTS '
U-C212C026M0 6. 000€ - « BKR (CNTL) 4160V 12C02 FT REM CLOSED & NGRS
U-DGDSD--10R  5.520€- * DIESEL GENERATOR DSD FY RUN FOR 24 MOURS

S.631E-03 9.936£-10

INIT-8-++8L 3. 000¢ - « INITVIATING EVENT § FOR EVENT TREE 'VBISL'
U-DGDSD--1DR  5.520€ « DIESEL GEMERATOR DSD FT RUN FOR 24 HOURS
U TIAUXC-6HI 6. 000€ - « »A160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

5. 1006-03 9.0008-10

INIT-§---8L 3.000¢ « INITIATING EVE(T § FOR EVENT TREE VBTSL'
U-C212C02--p 3.000¢ - « BER (CNTL) &Y60V 12C02 FT OPEN ON DEM

V-DGDSD-+-+v 1,000€ - « OPERATOR FAILS TO START DSD DIEScL

U-00CONLOOPZ 1, 000E - « CONDITIONAL LOSS OF OFFSITE POMER GIVEN TURBINE TRIP

5.,1006-03 9.000€-10

INIT-§-- SL 3. 000€ - « INITIATING EVENT § FOR EVENT TREE 'VBTSL'
V-C212C15--n  3.000€ « BKR (CNTL) 4160V 12015 FY CLOSE CN DEM

U-DGOSD- -+ -V 1,000€ - - OPERATOR FAILS TO START DSD DIESEL

U-00CONLOOPZ 1, D70 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5.1006-05 %.000E-10

INIT-§~-+85L 3.000¢ - « INITIATING EVENT § FOR EVENT TREE 'VBTSL'
L=CV387---+-P 1,000 « CHECK VLV 387 FT OPEN ON DEM

UsSX3+3-+~-N 3.000¢- * TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

5. 1006-03 9.2006-10

INIT=§~-+§L 3.000€ - * INITIATING EVENT § FOR EVENT TREE 'VBTSL'
L-XVGIOWS- <X  1,000€- = INSUFFICIENT FLOW TO PUMP GY0W DUE TO MANUAL VALVE CLOSURE
U-SX3-3-«-+N 3.0D00E- TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

$.,100-03 9.000£-10

INIT-§-+-8L 3. 000k - « INITIATING EVENT § FOR EVENT TREE 'vBISL!
L-XV3B9----X 1,000¢- * MANUAL VLV 389 LEFT OPEN POST-MAINT
U-SK3-3---<N 3.000¢ TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES




09231990

Cutset Cutset

Rank lmportarnce Probability
19 3703 6.569%-10
INIT=$-=-8L 3.000¢-
LMPGION- -8 3. T00E -
U-DGB=+ -~ $ 5.%00¢-
U-DOLONLOOPZ 1, DODE -

20 3.4006-03 6.000E-10
INIT-§-++8L 3.000¢
VDGR~~~ M 2.000¢-
U-MXBAZ2--++¥ 11,0008
U-COCONLOOPZ 1. 000E -

20 3.4006-03 6.000€-10
INIT-§--<8L 3.000¢ -
VDGR~ vves M 2.000¢
U-DGDSDSW- -V 1.000f
U-00CONLOOPZ  1.000¢ -

21 3.009€-C% S5.3106-10
INIT-8---8L 3.000¢
L*MPGI0---§ 3.000¢
VDGR oee $ 5.900€
U-00CONLOOPZ 1, 000€ -

&1 3,009-08 5.3106-10
INIT-§-+-8L 3.000%
L-AV3110---P 3.000¢-
U-DGB» ===~ § 5.900¢
U-OGCONLOOPZ 11,0008

22 2.8V5E-03  4.9686-10
INiT-§+-+8L 3.000€
U-C212C15--N 3.000€ -
U-DGDSD--10R  5.520¢
U-00CONLOOPZ 1,000

22 2.0V5E-03 4.96BE-10
INIT-§-++§L 3.000€
U-C212C02--p 3.000€
U-DGDSD--1DR  5.5208
U-00CONLOOPZ  1.000¢

Top Event: VBTSL03

03 -
< PUMP GY0W OUT OF SERVICE DUE TO MAINTENANCE
02 -
o3 -

08 -
0 -
-02

03

03 -
02 -
oe -

03

08 -
.08 -
<02
03 -

.03 -
03 -
02 -
88 s

.03 .

03
02

08 -
-03

-
“

Soguence- level Cutset Report for VETSLUS Dete File
Top Event Probability: 1.765¢-07

This file was crested on 9-2. 990 et 11:24:47

INITIATING EVENT § FOR EVENT TREE 'VBTSL!'

DIESEL GENERATOR B FT START ON DEM
CONDITIONAL LOSS OF OFFSITE PONER GIVEN TURBINE T 1P

INITIATING EVENT § FOR EVENT TREE 'VBISU'
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENAY CE

© OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE (RIP

INIT ATING evi'T 6 FOR EVENT TREE 'VBISL!'
S1GEL GANERATOR B 1T OF SERVICE GUE YO MAINTENANCE
OPERATOR FAILS TO ALIGN PP 510W TO BUS A4
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBISL'
MIR-DRIVEN PP GY0W FT START ON DEM

« DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT €& FOR EVENT TREE 'VBISL!'

AIR-OPERATED WLV
DIESEL GENERATOR
CONDITIONAL LOSS

INITIATING EVE AT

« BRR (ONTL) 47 60V
* DIESEL GENE ATOR
08 -

CONDITIONA' LOSS

INITIATEH & EVENT

« BKR (CNTL, 4160V

- DIESEL GENEYATOR
CONDITIONAL 0SS

3190 FT OPEN ON DEM
B FT STAR W DEwn
OF OFFSITL PONER GIVEN TURBINE TRIP

§ FOR EVENT TREE 'VBISL!

12C15 FT CLOSE ON DEM

DSD FT RUN FOR 24 HOURS

Gf OFFSITE POWER GIVEN TURBINE TRIP

$§ FOR EVENT TREE 'VBTSL'

12C02 FT OPEN ON DEM

DSD FT RUN FOR 24 NOURS

OF OFFSITE POWER GIVEN TURBINE TRIP




Page 6

Sequence - level Cutset Report for VEBTSLOS Date File

09-23- 1990
Top Event: VBTSLOS Top Event Probability: 1.7656-07
This file was crested on 9-23-1980 st 11: 47
Cutset Cutset
Rank  Importance Probability

—

24

a7

2.366E-08 4. V60E-10
INIT-§-+-8L  3.000¢
U-DGB: -~ ~6HR  1.380F-
U-DGDSDSY- v 1,000¢
U-00CONLOOPZ 1. 000E

‘-M’CJ
INIT<§---8L 3.000¢
U-DGB- -+ ~6HR 1, 380E -
U-MKB42- <<V 1, 000€
U-00CONLODPZ 1, D0DE

2. 244E-03

INIT-§--8L 3,
U-DGB- - - - 6HR

1.530€-03  2.700€-10
INIT-§--+8L  3,000€-03
U-C212CY4+~N  3.000¢-03
U-MXB4R-++-V 1,000€-02
Ve 8X3-3-<-«N 3,000¢-03
1.5306-03  2.700€-10
INIT-§---8L  3.000€ 03
U-C212CY%--N  3.000€-03 -
U-DGDSDSW- -V 1.000€-02
V-SX3+3-+--N 3,000¢-03
1.2586-03 2,220
INIT-§---8L  3.000€-03
L-MPGIOW-~+M 3.700E-03
U-DGB= =+ =n= N 2.000€-02
U+00CONLOOPZ  1.000€-03

* INITIATING EVENT § FOR EVENT TREE 'VBTSL'
* DIESEL GENERATOR B FT RUN FOR & HOURS

OPERATOR FAILS TO ALIGN PP G10W 10 BUE A4
CONDITIONAL LOSS OF OFFSITE PONER GIVEN TURBINE TRIP

* INITIATING EVENT § FOR EVENT TREE 'VBTSL'

* DIESEL GENERATOR B FT RUN FOR 6 WOURS

+ OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

« CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

* DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
« DSD DIESEL DOWN DUE TO MAINTENA CE
« CONDITIONAL LOSS OF OFFSITE POV R GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

© DIESEL GENERATOR B FT RUN FOR 6 WOURS
* DSD DIESEL DOWN DUE TO MAINTENANCE

CONPITIONAL LOSS OF OFFSITE POWER GIVEN TURBIN' TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
OPERATCY FAILS TO OPERATE MANUAL SWITCH B42

© TRANSFER SWITCH 3 FAILS YO TRANSFER 3 TIMES

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
BKR (CNTL) 4160V 12CY4 FT CLOSE ON DEM

© OPERATOR FAILS TO ALIGN PP GYOW TO BUS A4

TRANSFER SWITCN 3 FAILS TO TRANSFER 3 TIMES

« INITIATING EVENT § FOR EVENT TREE 'VBTSL'

PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Konk

28

Cutset Cutset
importance Probability

1.UE0E-03  1.B00E-10
INIT-§-«<8L  3,000¢-03
U-C212C026M0 6. 000 - 06
U+DGDSOSW- -V 1,000E-02
1.0206-03  1.8B00E-10

INIT-8--8L  3,000€-03

L*MPGIOW--+§ 3,000€-03 -

1.020€-03  1.800£-10

INIT<8---8L  3,000€-03
U-C212C026H0  6.000€ <06

U-MXB42---v  1,0006-02 -

1.0206-03  1.800E-10

INIT-§---8L  3.000€-03 -
© OPERATOR FAILS YO OPERATE MANUAL SWITCH B2
U TIAUXC-6K1  6.000€-06 -

U-MXBa2--++V  1,000€-02

1.0206-03  1,B00E-10

INIT-§--+8L  3.000£-03 -

U-CGDSDSW- -V 1,000€-02
U-TIAUXC-6K1  6.000€ - 06

1.0106-03  1.782¢-10

INIT §--~8L  3,000¢-03

U-C"12C14--N  3,000€-03 -

U+ GOSO-~-~M  6.600€-03

Seguonce- level Cutset Report far VETELOS Data File

Top Event: VBTSLO3 Top Event Probebility: 1.765¢-07

This file was crested on 9-23-1990 st 11:24:47

INCTIATING EVENT © FOR EVENT TREE 'VBTSL'
BKR (CNTL) 4160V 12002 1T REM CLOSED 6 NOURS
OPERATOR FAILS 1O ALIGN PP GY0W TO BUS A

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

MIR-DRIVEN PP GIOW FT START ON DEM

DIESEL GANFRATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE “ONER GIVEN TURBINE TRIP

« INITIATING EVENT § FOR EVENT TREE 'VBTSL'
© AIR-OPERATED VLV 3110 FT OPEN ON DEM

DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

« CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
BKR (CNTL) 4160V 12C02 FY REM CLOSED 6 HOURS
OPERATOR FAILS 10O OPERATE MANUAL SWITCH B42

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

4160V XFMR AUXC LOW/NG OUTPUT WITHIN 6 HOURS

INITIATING EVENY § FOR EVENT TREE 'VBTSL'
OPERATOR FAILS TO ALIGN PP GY0W TO BUS A4
>4160V XFMR AUXC LOW/NO OUTPUT WITHIN & MOURS

INITIATING EVENT § FOR EVENT TREE 'VBTSL'
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

- DSD DIESEL DOWN DUE TO MAINTENANCE
v 8X3+3-++«N 3,000€-03 -

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES



Rk

Top Event: VFISLO3

Cutset Cutset
Importance Probability

30 1.003£-03

INIT-§---8L
L=SV3N10- <<y

INIT-§---8L
LoMPGIOW- - M
U-DGB- - - - 6MR
U-00CONI 0P
T.0396-04  1.2626-90

INIT=§-~-8L
LeMPGIOW---§

32 7.0396-06 1.242€-%0

INIT-§---6L 3
L-AVIAY0--<p 3,
U-DGB----6MR 1
U-00CONLOOPZ 1
33 6732604
INIT-8:--8L 3§,
U-DGOSO-~+ M 6.600€ -
533 6.7326-04 1.18:
INIT-§---§L

" TIAUXC- 61

Sequence: level Cutset Report for VETSLO3 Date file

Top Event Probabiiity: 1,765€-07

This file was created on 9-23-1990 st 11:24:47

INITIATING EVENT § FOR EVENT TREE 'VBYSL'
SOLENOID VLV 3110 FT DEACTUATE ON DEMAND
DIESEL GENERATOR B FT START ON DEM

« CONDITIONAL LOSS OF OFFSITE POMER GIVEN TURBINE TRIP

* INITIATING EVENT § FOR EVENT TREE 'VBYSL'

PUMP GY0W OUT OF SERVICE DUE TO MAINTENANCE

* DIESEL GENERATOR B FT RUN FOR 6 HOURS
+ CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

* IRITIATING EVENT § FOR EVENT TREE 'VBTSL'

MTR-DRIVEN PP GIOW FT START ON DEM
DIESEL GENERATOR B FT RUN FOR & MOURS

« CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

© INITIATING EVEMT § FOR EVENT TREE 'VBTSL'

* AIR-OPERATED VLV 3110 FT OPEN ON DEM

* DIESEL GENERATOR B FT RUN FOR 6 WOURS

- CONDITIONAL LOSS OF OFFSITE PONER GIVEN TURBINE TRIP

ODOE-03 - INITIATING EVENT § FOR EVENT TYREE 'VBSL'
U-C212C02640 6.000€ 06 -
03

BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

- DSD DIESEL DOWN DUE TO MAINTENANCE

3.0006-03 - INITIATING EVENT § FOR EVENT TREE 'VBTSL'
U-DGOSO----M 6,6006-03 -
6.000€ - 06

DSD DIESEL DOWN DUE TO MAINTENANCE

© 24160V XFMR AUXC LOW/NO QUTPUT WITHIN & HOURS
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