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DESCRIPTION AND SIGNIFICANT HAZARDS CONSIDERATION ANALYSIS ,

OF PROPOSED CHANGE NO. 233
~

TO PROVISIONAL OPERATING LICENSE NO. 00R-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 ddd 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 to satisfy single failure requirements and consist of changes to the iSLSS actuation logic. The modified SLSS will enable each sequencer to start ;
and load its associated diesel generator upon a safet) injection signal (SIS) 1
and concurrent loss of its respective 4160 volt electrical bus rather than
upon a SIS and loss of both 4160 volt buses.

i

|

The proposed license condition is necessary to require imalementation of a
plant modification to eliminate a single failure suscepti)ility concerning '

automatic transfer between the primary and backup power sources for the vital ;

electrical buses. The plant change will be installed during the Cycle 12 1

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 Enclosure 2 of that .

report. The plant change proposed by the license condition will resolve a
single failure susceatibility concerning the power sources for the vital
electrical buses. T1e 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
loading of the diesel generators and sequencing FCCS loads as the preferred
resolution.

EXISTING TECHNICAL SPECIFICATIONS

See Attachment 1.

PROPOSED TECHNICAL SPECIFICATIONS

See Attachment 2.

EXISTING LICENSE CONDITION

None.

[0Nb
P

- - . _ ._ _ .-



_ _

!

I

2- I

PROPOSED LICENSE CONDITION |

See Attachment 3.

I. DESCRIPTION 0F TECHNICAL SPECIFICATION CHANGil

This proposed change requests NRC approval to revise Technical !
S)ecification Nos. 3.5.1, 3.7.1, 4.1.1, and 4.4 to reflect modifications I

t1at are being completed on the SLSS prior to restart from the Cycle 11
refueling 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 Sup)1y, amplifies on the diesel generators as backup sources
of power for tie 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 res)ective 4160 volt
bus. Previously, the SLSS required a SIS and loss of )oth 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 Emergency Power
System Periodic Testing. Changes 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 proposed in Technical Specification Table 4.1.1 are consistent with
those specified for Safety Injection instrumentation in the Standard
Technical Specifications, NUREG 0452.

II. DISCUSSION OF TECHNICAL SPECIFICATION CHAN911
,

IMRODUCTION

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 satisfying 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 chan
concerns a deficiency in sequencer logic.ges address the issue thatThe 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 IC and 20. These buses supply
electrical power to systems and components that are required for nomal ,

o)eration, safe plant shutdown, and mitigation of design basis events. 3

T1ese two electrical distribution systems are energized by off-site
electrical sources through Auxiliary Transformer C. Attachment 4
illustrates the normal electrical bus alignments (after completion of i

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 20, the SLSS trips all loads on the buses, closes the
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 single 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
of the ECCS longer than assumed in the safety analysis:

During emergency diesel generator surveillance testing, 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 diesel generator
or sequence its ECCS loads until the first train failed. This would
delay ECCS initiation beyond the timing assumed in the safety

,

| analysis.
t

During ground detection activities on Bus 1C or 20, the bus is*

isolated from Auxiliary Transformer C and is connected to the main
generator via Bus 1A or 18. 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 while maintaining

a. __ _ -. - .
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non-essential loads on the bus. The SIS would result in a unit |
trip. The unit trip would cause the main generator voltage to- !
eventually decrease enough to result in a loss of bus signal on the

1bus unoer test. Hence, the loss of both buses would then be sensed |

and the ECCS loads connected and secuenced. This would delay ECCS :
initiation beyond the timing assumec in the safety analysis. In jaddition, if the bus not under test were to fail, ECCS initiation ;

would not be achieved, i

Failure of the main feeder breaker to open on Bus 10 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 grid and would have
a degraded voltage condition. Since it would still 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 on the redundant 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 to 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
u)on a SIS in conjunction with the loss of the respective 4160 volt bus.
T1e following modifications are being implemented in accordance with 10
CFR 50.59 and will be completed prior to restart from the current

,

refueling outage:
.

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
of single bus that would result from modification of the sequencer
circuits).

In addition to implementation of the above plant changes, SCE will limit
the duration of ground detection activities in accordance with Technical
Specification 3.7.1, Action G. Operation with only one 4 Ky electrical
bus (i.e., the bus under test is considered inoperable) during such
ground searches is acce) table since the assumption of a single failure
(e.g., the loss of the )us not under test) while operating in an action
statement is not required. >

,- -_- - -. . _ _ _ . _ _ _ _ _ _ _ _ _ _ - - -
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III, DESCRIPTION OF LICENSE CONDITI0lf

License Condition 3.N is being proposed to schedule installation of a
plant modification to resolve a single failure susce)tibility affecting
the power sources for the vital electrical buses. T1e plant >

modification will be completed prior to restart from the Cycle 12
,

refueling outage. The plant change is necessary to assure that the
vital buses are capable of accommodating all safety-related electrical
loads so that the plant can reach safe shutdown under all accident
conditions.

IV. DISCUS $10N OF LICENSE CONDITION

INTRODUCTION
,

SCE identified in the ECCS Single failure Analysis Interim Report the i

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 susceptibility be eliminated by implementing a plant
modification during the Cycle 12 refueling outage. The need for this
plant change is described below.

SINGLE FAllVRE

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 i
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
powersource(TrainB480voltmotorcontrolcenternumber2). This
circumstance would not jeopardize the safety related loads because the
backup power source has sufficient capacity for the protection devices
to isolate the faulted loads. However, if the Train B 480 volt >ower
should fail after an auto-transfer, all power would be lost to tie
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,

l.

,

i
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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 lead 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 justified because thr risk 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, i

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, methodology, and
results of that assessment are presented in Attachment 5. The results
of that analysis show that the risk of core damage due to this single
Dilure susceptibility is less than 6 x 10 '' per yeer. This
contribution to the overall core 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 upcoming 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 change concerning vital
.

bus auto-transfer also allows the final design to benefit from the
'

integrated resolution of SEP Topic VI-7.C.2, failure Mode Analysis .;

i (ECCS), and Regulatory Guide 1.97, Post-Accident Instrumentation. As
committd in our letter dated May 2,1990 (and confirmed in the NRC
Order dated January 2,1990), that integrated evaluation will be
submitted to the NRC by June 30, 1991, and will address
electrical separation issues among other consideretions. physical andOne 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 likely to result in subsequent changes in the design.

V. M GNIFICANT HAZARDS CONSIDERATION ANALYSIS,

As required by 10 CFR 50.91(a)(1) this analysis is provided to
demonstrate that the proposed license amendment to revise the SLSS
acth: tion 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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inaccordancewiththethreefactortestof10CFR50.92(c)',

imIlowingstandardsandfoundnotto:
lemantation of the proposed amendment was analyzed using the

fo 1)involveasignificantincrease
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 accordance with these proposed
changes involve a significant increase in the probability or
consequences of an acciint previously evaluated?

Response: - No

Seauencer Loaic Deficiency

The only accidents evaluated in the Updated Final Safety Analysis
Report (UFSAR) that are related to the proposed Technical
SMri'ication changes are a LOCA or MSLB.- Safe shutdown from both
s; f these events is assured, in part, by automatic in
borated water in'a W Reactor Coolant Ss stem (RCS) jection ofby the Safety

-- Injection System. A $1S is. automatically initiated by either low
pressure in the prmurizer or high containment pressure. Reliable

L operation of the Safety Injection Systc.i is assured by i) two
-separate and independent
watertotheRCSandii)pumpingtrains*-for.deliveringboratedtwo emergency diesel generators for
powering Safety Injection System equipment during loss of off-site
power conditions.

ide SLSS starts and loads the diesel generators and provides proper
sequencing of the ECCS loads onto the-ECCS buses. T.is 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 voit buses). These plant
modifications do not affect the Safety Injection System logic
initiating 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 modifications reflected by

During ground detection activities, one pumping train may be inoperable*

for a limited 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
i

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 |

a 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 their 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_ primary
source (DC Bus. No. 1). Electrical power could eventually beu

restored to the huses-by the operator manually transferring to the
primary source.

SCE plans to implement a design modification during the Cycle 12
refueling outage to eliminate the possibility of the above single
failure scenario. In addition, SCE has concluded that operation
throughout Cycle 11 with the current )lant configuration does not
represent a significant increase in tie consequences of a LOCA/MSLB
becuoe 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.-*

Sufficient short circuiting of unqualified electrical loads on*

the vital buses to cause automatic transfer to the backup power
source.

4:
* - Failure of the vital bus backup power source (Train B 480 volt

motor control center number 2) af ter-an automatic transfer.

SCE has performed a PRA for this scenario 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

dless than 6 x 10 per year. Therefore, continued plant operation
W through?ut Cycle 11 with the existing vital bus configuration does''

not represent a significant increase in the consequences of an
accident previously evaluated.

,

wy
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2. 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
;

'

Seauencer Loaic Deficiency |

TheproposedTechnicalSpecificationchangesdonotintroducethe
' '

possibility for any new accidents. The piant changes that accompany <

this proposed change do not affect the re
of a SIS or initiation of a reactor trip.quirements for generation

' '

All new circuits,
cabling, and terminations are being installed-to satisfy seismic

.

category A requirements and physical and electrical separationo
' criteria 'for safety-related systems.

In addition, SCE has confinaed that operation of one of the two
L 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 regulatory requirements. to assure

|_ that the revised electrical distribution system does not introduce-
L the possibility of any new accidents.

.

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

1

Response: No

Seauencer Loaic Deficiency

The proposed Technical Specification changes reflect piant changes
that-are being 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 6escribed in UFSAR Sections 15.2 and 15.16 for a

L 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.

.

/ ;,
1 \
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Vital Bus Automatic Transfer

Interim operation during 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 significant since .the probability of
its occurrence is estimated to be less than 6x10'7 per year. The
design for the plaat modification that will eliminate this single
failure concern will be installed during the Cycle 12 refueling
outage to maintain all existing margins of safety.

SAFETY AND SIGNIFICANT HAZARDS DETERMINATION

Based on the preceding analysis, it is concluded that: (1) Proposed Change
No. 233 does not constitute a significant hazardt :onsideration as defined by
10 CFR 50.92; (2) there is reasonable assurance tnat the healt.h 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 Environmental
Statement.

Attachment 1 - Existing Technical Specifications
Attachment 2 - Proposed Technical Specifications
Attachment 3 - Proposed License Condition
Attachment 4 - Schematic Diagram of SONGS 1 Electrical Distribution System
Attachment 5 - Probabilistic Risk Assessment of Continuing Plant Operation 1

with Present Vital Bus Automatic Transfer Capability
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3.5 fM$tetM D TAff0N AND cDNTe0L

3.5.1 am Taro cycfm INcmaenTAff0N-
ApplicARILITY: As shown in Table 3.3.1-1.
CRat m YK:

To delineate the conditions of the Plant instrumentation andsafety circuits necessary to ensure reactor safety,
sptciFICATION:

As a sinimum.. the reactor trip system instrumentation
channels and interlocks of Table 3.5.1-1 shall be OPERABLE.-

ACTION: As shown in Table 3.5.1-1.
Agla:

Ouring plant operations, the-complete instrumentation. Systems
will normally be in service.(1) Reactor safety is provided by
the Reactor Protection System, which automatically initiates -
appropriate action to prevent exceeding establishedlimits.(2) Safety is not compromised, however,'by continuing
operation with.certain instrumentation channels out of-
service since provisions were made for this in the plant
design.(1)(3)-This Standard outlines limiting conditions for
operation necessary to preserve the effectiveness of'the
reactor control and protection s

.the channels is out of service. ystem when any one ormore . fo

REFERENCES-
-(1) Final Engineering Report and Safety Analysis, Section 8.

-(2) Final Engineering Report and Safety Analysis,
Section 6.2.a

(3) MIS-Safety Review Report, April 1988
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.-TABLI 3.5.1 1 (continued)
.

TABLE NOTATION
'

With the reactor trip system breakers'in the closed position, the-*

control rod drive system capable of rod withdrawal.
- A ' TRIP' will stop all rod withdrawal.**

-

Startup rate circuit enabled at.10% reactor power.***

#' .The provisions of Specification 3.0.4 are not applicable.
## Below the Source Range High Voltage' Cutoff Setpoint.
### Below the P 7 (At Power. Reactor Trip Defeat) Setpoint.

_#### Above the P 7-(At Power Reactor Trip Defeat) Setpoint.
##### _Above the P 8 Setpoint.

ACTION STATEMENTS

ACTION 1 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel to
OPERABLE status within 48 hours or be in HOT STAN08Y within the-
next 6 hours.

ACTION 2 - With the' number of OPERABLE channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are met:

a !The inoperable channel is placed'in the tripped condition _-
within 1 hour,

b. - The Minimum Channels -OPERA 8LE requirement is-met; however, the.-
inoperable channel may be returned-to the untripped condition
for up to 2 hours for surveillance testing of other channels
per Specification 4.1.

ACTION 3 - With the number of channels OPERA 8LE one less than the Minimum.
Channels OPERA 8LE requirement _and with the THERMAL POWER level:

a. Below the' Source Range High Voltage Cutoff Setpoint, restore-

the inoperable channel'to OPERA 8LE status prior to increasing'-
THERMAL POWER above the Source Range High Voltage Cutoff-
Setpoint,

b. Above the Source Range High Voltage Cutoff Setpoint but below
10 percent of RATED HERMAL POWER, restore the inoperable
channel- to OPERABLE status prior to increasing THERMAL POWER
above 10 percent of RATED THERMAL POWER.-

However, one channel may be bypassed for up to 2 hours for-
surveillance testing per Specification 4.1, provided the other

r channel is OPERA 8LE.

ACTION 4 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement suspend all operations involving
positive reactivity changes.

SAN ON0FRE-- UNIT 1 3.5-4 AMENOMENT NO: 55, 58, 83, 117,
118, 121, 128, 130
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ACTton 8 '- With the nuseer of CPERA8LE channels one less than the Minimum
Channels 0PERA8LE requirteent. verify compliance with the $NUTDOS >

. MARGIN: requirements of Specification 3.8.2 as applicable, within
I hour and at least once per 12 hours thereafter.

'

- ACTICM 6 -- Mith the number of OPERA 8LE _ channels one less than the Total'
Number of Qannels, STARTUP and/or PCNER OPERATION may'oroceed : '

untt1 performance of the nent required OPERATIONAL TEST provided -
-the inoperable channel is placed in_ the tripped condition within
8 hours.

ACTION 7 - With the nuater of OPERA 8LE channels one less than the Miniaua 4

O annels OPERA 8LE requireosnt, restore the inoperatie channel to-

- OPERA 8LE status within 44 hours or open the reactor trip breakers-
within the neat hour.

ACT!0N 28 - With the number of CPERA8LE channels less than the Mintaus-"-

Gannels CPERABLE requirements.: within one hour reduce THERMAL'
PONER such that Tave is less than or equaluto 581.8'F, and. place

-the rod control system in manual mode. -

ACTION 29 - With the number of OPERA 8LE channels one less than the Miniaua
Oannels-0PERABLE requirements, be in at-least NOT STAN08Y within-
6 hours; however, one channel .eay be ressved from service for up
'to 2 hours- for surveillance testing per Specification 4.t v . ,

provided the other channel is CPERA8LE.

!

1
;

~!

ig

1
!

,

!

,

,

i;
J

' SAN ONOFRt . UNIT 1 3.5-5' AMOOM pi NO: 83. 117. 130'

l



.

qh

< . .

-3. 7 AUXILIARY ELECTRICAL SUPPLY

| 3. 7.1 ELECTRICAL SUPPLY: OPERATING

- APPLICA81LITY: M00ES 1, 2, 3 and 4

OBJECTIVE: To define those conditions of electrical power-availability |
necessary to provide for safe reactor operation and to provide
for the continuing availability:of engineered safeguards.

SPECIFICATION: a. One Southern California Edison Company and one
San Otego Gas & Electric Company high voltage
transmission line to the switchyard and two trans-

'

. mission circuits from the switchyard, one immediate
and one delayed access, to the onsite safety-relatsd
distribution system shall be OPERALt'i. This config-
uration constitutes the two. required offsite circuits.-

b. Two redundant and independent diesel generators shall j
be OPERABLE each with:

1. A separate day tank containing a minimus of
290. gallons of fuel,

.

2. A separate fuel storage system containing a minimum
of 37,500. gallons of fuel, and

3. A separate fuel transfer pump.

c. Train A Emergency AC Buses shall be OPERA 8LE, i

comprised of:

-1. . 4160 volt Bus IC, '

2. 480 volt Buses 1 and 3, and associated-station
service transformers with tie breaker open. J

d. Train B. Emergency AC Buses shall be OPERA 8LE,,
comprised of:-

1. 4160 volt Bus 2C,
,

2. 440 volt Buses 2 and 4 .and associated station i
service' transformers with tie breaker open. 1

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

4

f. '120. volt AC Vital Buses 5 and 6 energized from
associated inverters connected to DC Bus 2.

g. 125 volt DC Bus 1 shall be OPERABLE and energized
free Battery No. 1, with at least one full capacity
charger.

,

SAN ONOFRE - UNIT 1 3.7-1 AMENOMENT NO. 134
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s 'h. 125 volt DC Bus 2 shall be OPERABLE and energized

'

from Battery.No. 2, with at least one full capacity-
: charger.

i. Two trais.s of Safeguards Load Sequencing Systems _(SLSS)
shall be OPERABLE.*-

j. :The MOV-850C Uninterruptibio Power Supply- (UPS)
OPERA 8LEandenergzedfromthebatterywithitsfull-capacity charger

k. Manual Transfor~ Switch 7 (MTS-7) shall be OPERABLE:
'

and energized from MCC-2,

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

ACTION: A. With one of the required offsite circuits inoperable,
demonstrate the operability of the remaining AC sources'by-
performing Surveillance Requirement A of Technical
Sptcification 4.4 within:one hour and at least once per
8 hours thereafter and Surveillance Requirement 8.1.a within
24 hours. Restore the circuit to OPERABLE status within L

72 hours nr be in at least HOT STAN08Y within the next 6 hours
and in_-COLD SHUTOOWN within the following 30 hours.

B. If one' diesel generator is declared inoperable, demonstrate
the operability of the two offsite transmission circuits and
the remaining diesel. generator by performing-Survei.11ance -i
Requirement A of Technical Specification 4.4 within one hour
and.at least once'per 8 hours thereafter and Surveillance

'Requirement 8.1.a within 24 hours.': Restore the inoperable
' diesel generator to OPERA 8LE status within 72: hours or be in

L at -least HOT STANOBY within the next 6 hours and in COLD !'

3HU100WN within the following 30 hours. 1
'

C. With one offsite circuit and one diesel-generator of the-above .i
! -required AC electrical power sources inoperable', demonstrate 1

the operability-of.the remaining AC sources by performing. :|, ,
'Surveillance _ Requirement A of Technical Specification 4.4

within one hour and at least once per 8 hours thereafter and a

SurveillanceiRequirement 8.1.a within 8 hours, h, tore at

least one of the inoperable sources to OPERABLE status within
" 12 hours or be in at least HOT STAN08Y within;the next 6 hours

and in-COLD SHUTDOWN within the fallowing'30. hours. Have at
least two offsite circuits and two diesel. generators OPERA 8LE
within 72 hours from the time of initial loss or be in at
least HOT STAN08Y.within the next 6 hours and in COLD SHUTOOWN 3
within the following 30 hours.

'

D. _ With one diesel generator inoperable as in 8 or C above,m
verify that: (1) all required systems, subsystems, trains,

"The automatic load function may be blocked in Mode 3 at a pressurizer
pressure i 1900 psig.

** Applicable in M002.S 1, 2, and 3 above 500 psig.

|)i - -SAN ONOFRE - UNIT 1 3.7-2 AMEN 0 MENT NO. 134
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components, and devices that depend on the remaining
OPERABLE diesel generator as a source of emergency power
are also OPERABLE; and (2) the steam-driven auxiliary
feedwater pump is OPERABLE in MODES 1, 2, and 3. If these-
. conditions are not satisfied within 2 hours, be in at least

HOT STANOBY within the next 6 hours and in COLD SHUTDOWN
-

&
within'the-following 30 hours.

E. With two required offsite-circuits: inoperable, demonstrate
the operability of two diesel generators by performing,

Surveillance Requirement 8.1.a of Technical'
>

Specification 4.4 within 8 hours, unless the diesel1" generators are already operating.- Restore at least one of
the' inoperable ' sources to OPERA 8LE status within 24 hours
or be in at least H0T STANOBY within the next 4 hours.
Have at least two offsita circuits and two-diosal
generators OPERABLE within 72 hours from the time of
initial loss or be in at least HOT STANOBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

F. . With~two of the above required diesel-generators
inoperable, demonstrate the operability of two offsite
circuits by performMg Surveillance Requirement A of

_

Technical Specif'. m on 4.4 within one hour and at least
once per 2 hours thereafter. Restore at least one of the
inoperable diesel generators to OPERA 8LE status within
2 hours'or be in at~least HOT STANOBY within the next
6 hours and in COLD SHUTDOWN within the following
30 hours. Restore both diesel generators to OPERABLE'

status'within 72 hours from time of initial loss or be in
at least HOT STANOBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

G.- With less than the above trains of Emergency AC buses
OPERA 8LE, restore the inoperable buses within 8 hours or

.

be in at least HOT STANOBY within the next 6 hours and in
COLD; SHUTDOWN within the following 30 hours.

H. -With'one AC Vital Bus either not energized from its
associated inverter, or with the inverter not connected to
its associated DC Bus: (1)'re-energize the AC Vital Bus
within 2 hours or be'in at least H0T STAN08Y within the
next 6 hours and in COLD SHUTDOWN within the following 30
hours; and (2) re-energize the AC Vital Bus from its
associated inverter connected to its associated DC bus within
24 hours or be in at least HOT STAN08Y within the next-
G hours and in COLD SHUTDOWN within the following 30 hours.

I. With one DC bus inoperable or not energized from its
associated battery and at least one full capacity charger,
re-energize the DC Bus from its associated battery and at

- e least one full capacity charger within 2 hours or be in at
.

least HOT STAN08Y within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

A'
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J., With one Safeguards' Load Sequencing System inoperable,
restore the_ inoperable sequencer to OPERABLE status within
72 hours or be in at least HOT STAN08Y within the next

4. 6 hours and in COLD SHUTDOWN within the following 30 hours.

K. With the'M0V 850C UPS inoperable. or.not energized from
its associated battery and its full capacity charger,
restore the UPS to OPERA 8LE status and re-energize the UPS

.

U from its associated' battery and its full capacity charger
a within 72 hours or be in at least H0T STAN08Y within the

next 6 nours and in COLD SHUTDOWN within the following
30 hours.

L. With NTS-7 inoperable or not energized from MCC-2, restore' <

MTS-7 to OPERA 8LE status and re-energize MTS-7 from MCC-2
within 2 hours,or be in at least 40T STAN08Y within the
next-6 hours and in COLD SHUTDOWN within the following ;

30 hours.- 1

i

M. With MTS-8 inoperable or not energized,from MCC-4, restore-
MTS-8 to OPERA 8LE status ud re-energize MTS-8 from MCC-4 '

:
within'72 hours or be ir. at-least HOT'STAN08Y within the !

next 6 hours and in COLD SHUTDOWN within the following
30 hours.-

-

BASIS:- The station-is connected electrically 'to the ' Southern
California 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 a
Company high voltage lines..

-Of the four Southern California: Edison Company lines, any one
can serve:as a source of-power to the station auxiliaries at N

-

any time.. Similarly, any of the:four San Diego Gas &' Electric ?
Company lines'can serve as a source of power to the station
auxiliaries at any time. By specifying-one transmission line
from each of the two physically independent high voltage
transmission routes, redundancy of sources of auxiliary power ;

for an orderly shutdown is provided. |
3

Similarly,.either transformer A or 8, along with transformer C, i,

-provide redundancy of 4160 voit power to the auxiliary j
equipment, and in particular to the safety injection trains. l

In addition, each 4160 volt bus has an.onsite diesel generator*

as backup.
.y

| In MODES 1, 2 3 and 4, two diesel generators provide the
necessary redundancy to' protect against a failure of one of the

J diesel generator' systems or'in case one diesel generator system
is'taken out'for maintenance, without requiring a reactor"

shutdown. This also eliminates the necessity for depending on
one diesel generator to operate for extended periods without
shutdown if it were required for post-accident conditions.

. SAN ON0FRE - UNIT 1 3.7-4 AMEN 0 MENT NO. 134
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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 diesel generator as a source of emergency'
power,:are also OPERA 8LE. In addition, the ACTION STATEMENT

~

requires a ' verification that the steam-driven auxiliary
feedwater pump-is OPERA 8LE 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 safety function of critical systems during the period one of
the diesel ,enerators is inoperable. The term verify as used i

in this context means to administrative 1y check by examining
logs or other informationLto determine if certain components
are out-of-service-for maintenance or other reasons. Is does j
not mean to perform the surveillance requirements needed to I

demonstrate the operability of the component.>

0uring -normal operations, the 480 volt system is considered i

OPERA 8LE if the four 480 volt buses and four station service
transformers are OPERABLE with respectha tie breakers open.
This will ensure that the 480V main bre 2e:S and transformers i

remain OPERA 8LE during the worst loadng towition in case of a
SIS without LOP.

The primary' power source for Vital St.ucs 1, 2, 3, 3A,'and 4 is
i

Train A DC Bus 1. The alternate power source is available from -!
MCC-2 through MTS-7. The 1987 RPS and 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 auuted by j
the operability.of the load sequencers and the UPS for MV-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 1-

MOV-883' and the MOV-850C UPS from either Train A or Train B. |
However; due to. single failure considerations'and environmental i

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.,

,

1
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- 4.1 '.1 QPERATIONAL 1AFETY ITDit

gogg3&I.U: Applies to surveillance requirements for itses directlyo
related to Safety 3tandards and Limiting Conditions for ;

Operation.

Q32[gIL(1: To ssocify the minieue frequency and type of surveillance to e

be applied to plant equipment and conditions. j

SPECIFICATION: A. Reactor Trip System instrumentation shall be.r.hecked', -

tested, and calibrated as indicated in Table ~ 4.1.1. -

B. Equipment and sampling tests shall be as specified in
Yable'4.1.2.

'

C. The specific activity and boron concentration of the
reactor coolant shall be determined to be within the .

'

limits by performance of the sampling'and analysis |

L program of Table 4.1.2., Ites 14.

D. The specific activity of the secondary coolant system ,

shall be determined to be within the limit by performance. '

of the sampling and analysis program of Table 4.1.2.,
Itse Ib.,

E. All control rods shall be determined to be above the rodi
insertion limits shown in Figure- 3.5.2.1~ by verifying
that each-analog detector indicates at least 21 steps .;

above the rod insertion limits. .to account for the
instrument inaccuracies, at~1 east once per shift during -

Startup conditions with K,ff equal to.or greater than
one.

F. The position of each' rod shall- be determined: to be. vithin~

the group demand 4 11mit andieach rod position' indicator- m
.R shal' ' be determined to be OPERA 8LE by verifying that the.- 1

rod position indication system (Analog Detection System)
and the step ' counter indication system (Digital Detection:
Systes) agree within 35 steps:at.least once per shift
during Startus' and Power Operation except during time.
Intervals when the Rod Position Deviation Monitor-is '

L inoperable, then compare the rod position indication
'

!- system (Analog Detection: System) and;the step counter
| Indication system (Digital Detection-System) at least

.

L once per 4 hours. !

G. During-MODE 1 or 2 operation each. rod not fully inserted
I. in t.ie core shall-be determined to be OPERA 8LE by '

L movement of at least 10 steps in any one direction at
least once per 31 days.

H. Instrumentation shall be checked, tested, and calibrated
as indicated in Table 4.1.3.

d

SAN ON0FRE - UNIT 1 4.1-1 AMENOMENT NO: 29, 56, 83,,

117,130
,

:

7 4 T '-u-d ' mwe -- g . - -w... , y e--e, . , _ _ _ ., ____ _____ __ _. __ .__



. . . - . . . ~ . - - -
~

I

(; ' t

m

It'.

.
'

E -

a a e e. e e a a :e e a. a .a-

n . . . . . . . . . . . . .
w

o-
|-
i

_n . 2

*
3_s.I.g :,. ,. ,. ,. ,. ,. ,. ,. ,

5
,... . . . . . . . . . . . .

s-L a:

<

.

. a
.

. .. . -

l n * = =
I I .| 3 5. 5 4 i

'l' 4 a,

= . . . . . . . . . . . . 1
-

I

i
1

-

s

| 1' -

! !. 2. -

s | 4 is 4 s a 4 4 >

g . .. . . . . . . . . . .
.

,

s
.
s

|
d. . d 4 4.

,
-

.. . . . . . . . . . . . . .

'g _!

x
3 ,

,

,

it . >

.

,"'

, .i 2 t 1',-
, ^a- s',

.'
. - a -

I r2x, 3- gI -, 3.J j 2-
.

I
,m a I3 a-

; ; 1 .l i 1 11
.

=
i i ! j ;s-

3j !iijiag]j.ifi!j j
fr R]j j

i i i i 11 af'_ sa ;-

]j j'

. .! .!. = .!. j _t =. j j jt _
- . . .

: -4 a. 4 s 4 4 4 e d d d 'd .

',

SAN ON0FRE - UNIT 1 4.1-2 AMENOMENT NO: 7, 22, 83,
'

,,

f, 117, 122, 130'
,. ,:e .. .

.

', ~ , , , . . . - - , .+. , ,w, - , , - - + , , . . + , - . - , - - - , - - - , - - - - - - - '--- - ^ - - - - ^ - - - -

'



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

Uo
! ., .

.

.

TABLE d.1.1 (cantinued).

TABLE NOTAff0N 'i

If not performed in previous 31 days.'(1) -

L (2)' - Heat balance only. above 15% of RATED. THERMAL PCHER. Adjustchannel'~

if absoluve difference greater. than 2 percent.

(3) Neutron detectors may be excluded from CHANNEL CALIBRATION.-

(4) The provisions of Specification 4.0.4 are not applicable'for entry--

| .into MODE 2 or 1. |t
.

Each train shall be tested at least every 42 days on a STAGGERED.(5). -.

TEST LASIS.
o
|' - (6) Setpoint verification is not applicable.-

L 1
.

l

.1

.

'

L ';
L 1

i
-|

l

, ,
,

-

.

i

~|

..

1

i
I
i

1

0
1
1
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tan r a.1.2
WIWI14.lM IntifPMENT & Bf AND 1AMPLINC FofallFNcy

2check -Freeuanev '

-la. Reactor Coolant 1. Gross Activity- At least.once ser 72 hours. l

.,,

Samples . Determination Required during. MODES
i1, 2, 3 and 4.
1

..

2. Isotopic Analysis 1.per 14 days. -Required.
for. DOSE. EQUIVALENT only during. MODE,1..
I-131 Concentration

'1
3. Spectr91copic 1 per 6 months (2)-

for E(i> Required only during
Determination- M00E 1. ,

,

4 Isotopic Analy- 4) Once per 4 hours (3) isis for Iodine whenever the specificIncluding I-131', activity exceedsI-133, and I-135. 1.0 yC1/ gras
DOSE EDUlVALENT I-131
or 104/ E (1) pcl/ gram,

b) One sample between 2 and
6 hours following a '

THERMAL PONER change
exceeding 15 percent of
the RATED. THERMAL POWER .

"

within a.one hour period. .
5. Baron concentration Twies/ Week

'

a

(1) E-is defined in Section 1.0.
(2) Sample to be taken after a minimum of 2 EFPD and. 20 days of POWER -

.

OPERATION have-elapsed since reactor was last. subcritical for 48-hoursor longer.

(3) 'Until the? specific activity of the reactor coolant system is restored -
within~1ts: limits.

'

.

SAN ONOFRE - UNIT 1 4.1-4 AMENOMENT NO: 25, 29, 70,
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TAatt 4.1.2 (continued)

check Feesuseev_

. .

1.C. Secondary 1. Gross Activity' A* ' .at once per 72 hours.
Coolant- Determination n.,vired only durire
Samples M00tS'1, 2, 3 and 4

2. Isotootc Analy- a)' 1-per-31 days, whenever.
sis:for 00$t the. gross activity
EQUIVALENT I-131 determination indicates
Concentration tooine concentrations

greater than 1M of the
allowable liait. Required
only during M00tS 1.-2, 3

,.

and 4.-

b) - 1 per 6 months, whenever-
the gross activity'
determination indicates
iodine concentrations
below 1 5 of tho'
allowable liait. Required-
only during M00t$ 1, 2,
3 and 4..

.

-[__

-
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-TABLE 4.1.2 (continued)
,

Check Frequency

2. Safety- a. Boron Concentration Monthly when the reactor is
Injection Line critical and prior to return
and RWST Water of criticality when a period
Samples of suberiticality extends

the1 test beyond 1 month

3. Control Rod a. Verify that all rods At each refueling shutdown'-

Orop move.from full out to
full in, in less than
2.44 seconds

4. (Deleted)

5. Pressurizer a.. Pressure Setpoint At each refueling shutdown
Safety Valves

6. Main Steam a. Pressure Setpoint At'each refueling shutdown
Safety Valves

7. Main Steam a. Test.for'0PERABILITY At each refueling shutdown
Power Operated-
Relief Valves

'8. Trisodium a. Check for system -At each refueling shutdown
Phosphate availability as
Additive delineated-in

Technical
Specification 4.2

'9. Hydrazine a. Hydrazine concentra- Once every six months when
Tank Water tion the reactor is critical and
Samples prior'to return of critica-

lity when a period of
suberiticality extends the
test interval beyond six

'

months

10. Not used.

SMt ONOFRE - UNIT 1 4.1-6 AMEN 0 MENT NO. 134
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TABLE 4.1.2 (continued)
'

:

chselt Freausnev
,,.g '
[

11. MOV-LCV-1100-C a.- Verify that the fuse- Same as Item 10 above
b, Transfer Switch block for either breaker

8-1194 to MCC 1 or
breaker 42-12A78-to
MCC 2A is removed. ,

12.. Emergency Siren a. Verify that the fuse Same as Item M above
'j

Transfer Switch block for either breaker
8-1145=to MCC 1 or
breaker 4-1293A to,

MCC 2 is removed

13. Comeunication a. Verify that the fuse- Same as Itse 10 above-
Power Panel block for either

? Transfer Switch breaker 8-1195 to MCC 1
or breaker 8-12938 to,

MCC 2 is-removed
, ,

144. Spent Fuel Pool Verify water level per 4. Once every s'even-days
Water Level Technical Specification :when spent fuel is.being-

3.8 stored in the-pool.

b. Refueling Pool b', Within two' hours: prior
Water Level to start of and'at-least

once per ?,4 hours-
~ thereafter during

4

movement of fuel: L .
assemelles'or RCC's.

>

E ,

H 15. Reactor a. . Per' Technical Specifi- 4. Once per.12 hours
Lws -Coolant Loops /- cations 3.1.2.C and-

Residual Heat- 3.1.2.0.-in: MODE.1
,a Removal. Loops and MODE 2 and in M00E.3' ,

.
with reactor trip-

L4 breakers closed.. verifyR
Cn that alicrequired'

reactor coolant loops-'

L
-

,

V>' are in operation and |
circulating reactor., # "'

'; g , ' coolant.

?M' b. Per Technical Specifi-
- cation 3.1.2.t.:in: ;

b.ai3" M00t 3 vith the reactor.
trip breakers open,

c.e ~7; *9" verify

y
lh OC!

g.

Qy '

|1 SAN ON0FRt - UNIT I 4.1-7 AMEN 0 MENT NO: 25, 29, 38
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- -TABLE 4.1.2 (continued)
.

Check Frecuency>

)

1. At least two required 1. Once per 7 days;
reactor coolant pumps
are operable with
correct breaker align- a, '

ments and indicated- I

power availability.

2. The steam generators 2.. Once per 12
associated with the two hours

'

required reactor coolant
pumps are operable with. .I
secondary side water level

1

1 256 inches (wide range). -J

3. At least one reactor- 3. Once per 12
> coolant loop is in hours y
operation and circulating
reactor coolant.

_1

c. .Per Technical Specification U'

3.1.2.F, in MODE 4 verify

'I. At'least twe required 1. Once per 7' days.
-(RC or RHR) pumps are
operable with correct ,

'

Lbreaker alignments and "

indicated power-
availability._

,
.

2. The required steam- 2. Once"per 12.
generators are operable hours *

. with secondary side water
L lovel 1 256 inches-(wide |

,

|. range). !

!= 3. m, isast one reactor 3. Once.:per 12,

; coolant loop /RHR TRAIN -hours.

is in operation and
L - circulating reactor'

: coolant.
l.
E d. Per Technical Specifications
L' t'

MODE 5 verify, as applicable:
'

3.1.2.G and 3.1.2.H in

t

SAN 0N0FRE'- UNIT 1 4.1-8 AMENOMENT N0: 77, 125, 130
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TABLE 4.1.2~(continued) l
Check Freauenev '

1. At least'one RHR TRAIN- 1. Once per 12,

is in operation and hours
'

acirculating reactor coolant.- ;

2. When required, one 2. On:e per 7
additional RHR TRAIN is days
operable with correct pump
breaker alignments and
indicated. power availability.

|a
rh 3. When required, the 3. Once per 12

secondary side water level hours
-of at least two- steam igencrators is 1 256 inches

| (wide range).

L, e. Per Technical Specification e. Once ".r !?. ;3.4.A.3, in MODE 6, with water hout
' lev 61 in refueling pool greater )

,

than elevation 40 feet 3 inches,,

'

verify that at least one method. 4

of decay heat removal is in t
. operation and circulating'.

reactor coolant at a flow '

rate of at least 400 gps, t

f. Per Technical Specificationt

3 8.A.4,11n M00E.6.-with water- ,

level-in refueling pool less-
,

than elevation-40 feet '

3 inches, verify -

1. At least one decay heat .l. Once per-12
.

removal method is in- hours i
operation and circulating

a : reactor coolant. !

' ' .

2. One additional decay heat _ 2. Once per 7 1
-removal 1 method is operable days ' '

with correct pump breaker
,

,

alignments and indicated
power availability.

,

- 16.'RWST. a. Verify volume 2 50 ft, plant a Monthly when the:
n .- Contained elevation reactor is critical -T'

Water Volume andLprior to return '
>

,

of criticality when
.a period of )*

suberiticality
extends the

'

I

surveillance beyond
1 month,

,,
<

SAN ONOFRE - UNIT 1 4.1-9 AMENOMENT N0: 77, 122, 125, 130
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TABL E 4'.1 '. 3

_MINIMLN FRE0tENCIES FOR TETTD G. CALIBfATING.
AN)/0R CH ECKING OF-INST tuM ENT CHANN ELS

M Surveillance Mini == Freousnev

1. Axial-Offset. Calibration At each refueling
shutdown

Check' -Once per shift

$3 2. Reactor Coolant Calibration At each refueling
'

Temperature shutdown

Test once per month

Check once per shift-

3. Pressurizer Calibration At each refueling-
Pressure. shutdown
Input to
Safety Injection Test once per month
Actuation

4.- Rod Position Calibration At each refueling
Recorder shutdown

Chec'c M arison with once per shift during
digital readouts operation-

i

5. Charging Flow Calibration At each refueling,

shutdown

6. Boric Acid Tank Calibration At each refueling _
Level- shutdown

Test once per month

7. ' Residual Heat Calibration At each refueling'

~ Pump Flow - shutdown

8. Volume Control Calibration At each refueling,

.. Tank Level shutdown.
>u

Yi|4 Test once por month duringm
MODES 1 and 2

#6 9. Hydrazine Tank Calibration At each refueling
Level shutdown

Test One per month during
operation

SAN ON0FRE - UNIT 1 4.1-10 AMENOMENT N0: 117, 130
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gill: 'CALIBRATHE

CAUSRATION should be performed at every. reasonutle
opportunity in order. to ensure the presentation and
acquisition'of accurate information. j

The nuclear flus'(linear level) channels'should be calibrated
-daily against a heat balance standard to account for errors
induced by, changing rod patterns and core physics parameters.

Other channels are subject only to the " drift" errors induced
-within the instrumentation itself and, consequently, can- l
- tolerate longer intervals between CAUSRATION. Process !

. system instrumentation errors induced by drift can be !

espected to remain within acceptable tolerances if . !
recalibration is performed at intervals of approximately one

p year.
L |

Substantial CALIBRATION shifts within a channel (essentially.
L a channel failure)'will be revealed during routine checking

>

and testing-procedures.

L Thus, minimus CALIBRAT!0N frequencies of once-per-day for the
.

nuclear: flus (11near lovel) channels. and onee-per-year
(approsiaately) for the-process system channels is considered

L acceptable.

IEXIING

The minimus' testing frequency for those instrument channels
H connected to the safety system is-based on an assumed " unsafe

failure" rate of one per channel every four-years. This-
assumption is .in turn, based on operating esperience at

1conventional and nuclear: plants. An ? unsafe failure" i:- '

L defined as one which negates channel operability and which,
due' to its nature, is re' sealed only when the- channel iso

L tested or attempts to respond to a bona fide signal, t
(.

'The failure rate of one' per channel every four years and the 4
|- testine interval of two weeks imply that, on the average, each *

channel will be inoperable for 1.75 days per year, or 1.75/365
year.: Since two channels aust fail'in order-to-negate.the
safety function, the probability of simultaneous failure ~ of

| two channels (assuming only two to be in service) is 1.75/365
'

squared, or 2;3 10-8 From this it can be inferred that
in a three channel systes the probability of simultaneous-

.

Y

SAN QNCFRE - UNIT 1 4.1-11 AM OOM U T NO: 25,130'
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faiIure of tus channels is approniantely!8.9 I 10-5 This
represents the fraction of time in which each three channel

i*

systemwouldhaveongoperableandtueinoperable_ channels. iand equals 6.g 10" I 8740 hours por: year, or '

(apprestattely) 38 minutes / year..

It must also be noted that to thoroughly and correctly test a-
channel the-channel components aust be ande to respond in
the same manner and to the same type of input as they would ;

,

be espected to: respond to during.taoir normal operation.- '

This. of necessity.' requires that during the test the channel
be made inoperable for a short period or time. This factor
must be, and has been, taken into consideration in
determining testing frequencies.

Because of their
2/4 logic arrays greater degree of fedundancy, the 1/3 and

,,

.

provide an even greater measure of
L protection and'are thereby acceptable for the same testing
L interval.- Those. items specified for monthly testing'are
y associated.witA, process components where other seans of

.!. verif1catiqh passide additional assurance that-the channel"is L *

k operable.- (Firetiy requiring less freggent testing.- "
,

.

During a 2-year testing period, the peactor Coolant Flown
Trips for each loop were tested '40 times ' In all- the tests a.

the trips operated erecisely on set point. Also. - during. this
period, thert were no ' unsafe failures' as defined above in
the Reactor Coolant Flow Trips or any similar trip .
circuitry. All of these channels represent more than 30
years of service without a single ' unsafe failure'. ~ Because
of the demonstrated reliability of these instrue.ent channels

' and particularly the Reactor Coolant Flow Trip.' the testing *

Interval of the Reactor Coolant Flow Trip has.been entended->

to 3 months. >

W. .;

Failures such as blown instrument fuses.- defective.

$|1 indicators. faulted amplifiers whith resultiin " upscale" orJ
4

>

"downscale" indication. etc. can be easily recognized by: -

R staple otservation,of the functioning of an instrument or.
[' systas. Furthermore. such: failures are. in many cases.
-

reveale(, by alare or annunciator action. and k check
|:f f - suppiaments this type of built-in surveillance.
mC .

*

W f'a Based on esperience in operation of both conventional and--
F nuclear plant systems, the minimum checking frequency of once 3

|( per shift is deemed-adequate.a
<y

, o
u

'
'

,
,

e
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4.4? EMERGENCY POWER SYSTEM PERIODIC TESTING 1
1

TAPPLICABILITY- ' Applies to testing of the' Emergency Power System.-

OBJECTIVE: To verify that the Emergency _ Power System will respond
_

promptly and properly when required.

SPECIFICATION: h. 'The required offsite circuits shall-be determined OPERABLE
at least once per 7 days by verifying correct breaker

' alignments and power availability.

8. The required diesel generators ~shall be demonstrated 1
~

-

OPERABLE:

'

- 1. At least once per 31 days on a STAGGERED TEST-BASIS.
,

by:- 1.;
1

4. Verifying the dies =1 ::arforms a DG SLOW START- from
standby cer.ditions, .j

1

b.- Verifying n fuel transfer pump can be started and- H
transfers fuel from the storage system to the day /
tank, .l

i

c. Verifying the diesel generator-is synchronized | ands
. 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
T

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 sampler ,

of diesel fuel-from thes recuired fuel storage tanks 'is '!'

within the acceptable limits as specified by the,

supplier when checked'for viscosity, water and .

-i sediment..
,

L

h C. AC Distribut u
: i

(F' l. The r9 quired buses specified in Technical
b : Specification 3.7, Auxiliary Electrical Supply, shall l

be determined OPERABLE and energized from AC sources
;

other than the diesel generators with tie breakers j''

'eithout automatic $15/SISLOP tripping circuitry open it,

between redundant buses at-least' once per 7 days by !

verifying correct breaker alignment and power qavailability.,

Change No: 12
SAN ONOFRE UNIT 1 4.4-1 AMEN 0 MENT NO: 25, 56, 82,.
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0. The reevired DC power seurtes specified in Technical
$pecification 3.7 shall poet the following:

l -

1. Each DC Bus train shall be detemhed CPERA8LE and
energiaod at least once per 7 days by verifying
correct breaker alignment and power vailability.

1. Eaca 125 voit battery bank and c.w qer shall te -

demonstr9 tee OPERABLE:

ba. At It$st once per 7 days by verifying that:
'

(1) The parameters in Table 4.4-1 seet the
Category A limits, and

(2) The total battery tereinal voltage is
greater than or equal to lag volts on float =_

charge.

b. At least once per ft n ys and sithin 7 p.;s after L

4 enttery discharge with baeery termia.41 voltage
below 119 ,O ts, er battery overcharge with
battery terminal voltage 66pwt 1 2 volts, by
verifying that:

(1) The parameters in Table 4.4 1 mesi the
Category g limits.

(2) There is no vistele corrosion at either
terminals or connectors, or the connection
resistance of these items is less than
150 a 10-# ones. and

(3) The average electrolyte temeerature of ten
connected cells is above 61*F for battery
banks associated with DC Bus No. I and DC
Bus No. 2 and above 48'F for the UPS battery
bank.

c. At least once per 18 months by ver* fying that:

(1) The cells, cell plates $66 battery racks
show no visual Indication of physical damage
or teneraal deterioration,

(2) The cell-to-cell and terminal connections
4:*e clean, tight and ccated with
anticorrosion enterial.

(3) The resistance of each cell-to-cell and
terminal gennection is less than or equal to
150 a 10-0 ohes,

:

SAN ONOFRt - UNIT 1 4.4-2 AMEN 0 MENT N0: 25, 84, 130
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M' (4) The battery charger for 125 volt DC Bus,

c._ - No. I will supply at least 400 amps Dr; atp 130 volts DC for at least 8 hours,
b (5) The battery charger for 125 volt DC Bus'

No. 2 will supply at least 45 amps DC at,

130 volts DC for at least 8 hours, andm

(6) The t,attery charger for the UPS will supplyC; at least 10 amps At at 480 volts AC for at
f- least 8 hours as measured at the output of

the UPS inverter.
'

d. At least once per 18 months, during shutdown, by
verif ing that the battery capacity is adequatey f

0 to supply and maintain in OPERABLE status all of
the actual or staulated emergency loads for the
design duty cycle when the battery is subjected
to a battery service test,

e. At least once per 60 months, during shut 4cwn, by
verifying that the battery capacity is at least
805, 855 for Battery Bank No. 1, of the
manufacturer's rating when subjected to a
performance discharge tsst. Once per 60 month .

inttrval, this performance discharge test may.be
performed in lieu of the battery service test
required by Surveillance Requirement 4.4.0.2.d.

f. Annual performance discharge tests of battery
capacity shall be given to any battery that
shows signs of degradation or has reached 85% o.*
the service life expected for the application.
Degradation 15 indicated when the battery pcapacity drops more than 105 of rated capacitv o
free its average on previous performance tests, '

'

or is below 905 of the manufacturer's rating.

E. The required Safeguards Load Sequencing Systems (SLSS)
shall be demonstrated OPERA 8LE at least once per 31 days.

on a STAGGERED TEST BASIS, by simulating SISLOP8
conditions and verifying that.the resulting interval
between each load group is within t 105 of its design
interval.

F. The requiree diesel generators and the Safeguards Load
Sequencing Systens (SLSS) shat! be demonstrated OPERA 8LE
at least once per 18 months during shutdown by:

1. Subjecting the diesel to an-inspection in acccedance
withprocedurespreparedistconjunctionwithits
manufacturer's. recommendations for this class of
standby service.

.
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a. " j

!

|
. 2. Simulating SISLOP*, and: |,

a. Verifying operati0n of circuitry which locks out
non crittcal equipment,

,

b. Verifying 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 the feedwater, safety injection,
charging and refueling water pumps whose
respect've breakers may be racked-out to the -

test position) and operates for > $ minutes
while its generator is loaded with the emergency

,x l oads ',,

i

'.
c. Verifying that on the safety injection actuation !

'

signal, all diesel generator trips, except i

engine overspeed and generator differential, are j
automatically bypassed. |,

1

3. Verifying the generator capability to reject a load j
' of 4,000 kW without tripping. The generator vn1tage ;

shall not exceed 4,800 volts and the generator speed '

shall not exceed 500 rpe (nominal speed plus 75% of i
the difference between nominal speed and the !

overspeed trip setpoint) during and following the ;i.

load rejection.F
.

G. Manual Transfer Switches
'
.

1. Verify once every 31 days th:t 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 energized I
- from breaker 8-14808 from MCC-4 and the cabinet door '

is locked, and that breaker 8-1122 from MCC-1 is
locked open. *

,

1

k

,

.

|

| *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 sus of all-loads on the engine shall not exceed 6,000 kW.

SAN ON0FRE - UNIT 1 4.4-4 AMEN 0 MENT N0.134 [-
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l I

CATEGORY At3J CAftG3RY Ow

Parameter Lleits for each Limits (W. each Allevable (3)
designated pilot connected cell value for eachi

; cell connected cell

1: Electrolyte W me level >Ninisue level Above top of '

'

Level M .< cation mart, indication eart, plates, and
l

-d 11/4" above and 11/4" above not everflowing
i 4simum level mastaus level

indication aart indication an'k
:

l
! Float 12.13 volts 12.13 volts (8) >I.07 volts i

Voltage

:

11.200(b) 11.195 Not more than >

.020 telow the
average of all ;

connected cells ;
-

Specific (4) |
.| Gravity '

Average 6f all Average of all
connected cells connecte# cells 1

>1.208 11.196(#J
!

(4) Corrected for electrolyte temperature and level.
(b) Or battery charging current is less than 2 amps when on charge. f

,

(c) Corrected for average electrolyte temperature in accordance with Itt! '

$70 450-1980.
(1) For any Category A parameter (s) outside the liett(s) shown, the battery

may be considered CPERASLE provided that within 24 hours all the
Category 5 measurements are taken and found to be within their allowable '

values, and provided all Category A and I parameter (s) are restored to
within limits within the nest 4 days.

(2) For any Category 0 earameter(s) outside the limit (s) shown, the battery ;
nay be considered OPERA 8LE provided that the Category I earameter(s) are '

within their allowable values and provided the Category 8 parameter (s)
are restored to within limits within 7 days.

(3) Any Cate@ry 8 parameter not withia,its allountle value indicates an
inoperat e battery. t

SAN ONOFRt hMIT I aA 3 AMEN 0 MENT NO: 84, 130
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14111: The normal plant Emergency Power System is normally in.

continuous operation, and periodically tested."' I

: 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 perfom the OG SLOW
START test set forth in T.S. 4.4.8.1.a. The tests will

~,

demonstrate that components which are not nomally requirec
will respond properly when required.'

OG SLOW START! are specified for the monthly unveillances in'

order to reduce the cumulative fatigue damage to the engine
crankshafts to levels below the threshold of detection uncer a

program of aup' ART inadvertently achieves steady state voltage
nented inservice inspection. In the event that I

the DG SLOW $ |
L and frecuency in less than 24 seconds, the surveillance will !

*

not be considered a failure and require restart of the diesel -lgenerator.
. .

]''
,

The surveillance requirements for demonstrating the i

OPERASILITY of the station batteries are based on the 'l
recosamendations of Regulatory Guide 1.129 " Maintenance, i
Testing, and Replacement of Large Lead Storage Batteries for
Nuclear Power Plants,' February 1978, and IEEE Std 450 1980,

.

1

"!EEE Recosumended Practice for Maintenance Testing, and '

,

Replacement of LarJe Lead Storage Batteries for Generating
Stations and. Substations.' :I

1

,

Verifying average electrolyte temperature above the minimum !
for which the battery was sized, total battery terminal i,

L voltage on float charge, connection resistance values and the '

performance of battery service and discharge tests c Jure 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 4.41 specifies the normal limits for each designated ,

pilot cell and each conracted cell for electrolyte level,
float voltage and specific gravity. The limits for the 1
designated pilot cells float voltage and specific gravity. *

greater than 2.13 volts and .020 below normal full charge t

specific gravity or a battery charger current that has i
.

stabiliaed at a low value, is characteristic of a charged cell '

with adequate capacity. The nomal limits for each connected i
cell for float voltage and specific gravity, greater than 2.13
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 ;
gravity, ensures the OPERABILITY and capability of the

,battery.

.

SAN ON0FRE - UNIT 1 4.4 6 AMENOMENT N0: 25, 56, 84 '
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Operating with a battery cell's parameter outside the normal
limit but within the allowable value specified in Table 4.4-1
is permitted for up to 7 days. Durig this 7 day period: (1)
the allowable values for electrolyte level ensures no physical
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 decrease in rating
will be less than the safety margin provided in sizing; (3) the
allowable value for an individual cell's specific gravity,

i ensures that an individual cell's specific gravity will not be
more than .040 below normal full charge specific gravity and
that the overall capability of the batte n will be maintained
within an acceptable limit; 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.

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

REFERENCE: (1) ' Supplement No. I to Final Engineering Report and Safety
Ar.alysis, Section 3 Questions 6 and 8.

i

1

i
,

F

!

j

.

t

i

8
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TABLE 3.5.1-1 (Continued)
, ..

= REACTOR TRfP SYSTEM ftSTitptNTATION
o
m
'' MinIntN"

TOTAL NO. CWunsELS CHANNELS APPt!CE T E
FUNCTION tAlif 0F CHANNELS TO TRIP OPEllA8tf se8E5 ACTION,

10. Reactor Coolant Flowe

A. Single Loop 1/ loop 1/ loop in any 1/ loop in each I 6#
(Above 50% of Full Pomer) operating loop . operating loop-*

8. Two Loops 1/ loop 1/ loop in two 1/ loop in each IMM M
'~~

(Below 50% of Fall Power) operating loops operating loop
i

11 Steam /Teedseter Flow Mismatch 3 2 2 1McM W

12. Turbine Trip-Low Fluid
Oil Pressere 3 2 2 les# w

13. Reactor Coolant Pump Breaker
Position

A. Single Loop 1/ loop 1/ loop in any 1/ loop in each 1 68
(Above 50% of Full Pomer) operating loop operating loop

8. Two toops 1/ loop 1/ loop in two 1/leop in each IMM 6d"
(Belom 50% of Full Power) operating loops operating loop

[ 14. 4kV Bus 1C and Bus 2C 2/ bus 1/ bus from 1/ bus from 1,2,3* 1e
undervoltage both buses both busesw
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'

When one diesel generator is inoperable, there is an j
additional ACTION requirement to verify that all required |

. systems, subsystems, trains, components and devices, that ;
depend on the remaining OPERABLE diesel generator as a source ;

'

of emergency power, are also OPERABLE. In addition, the !

ACTION STATEMENT requires 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 I
loss of offsite power event will not result in a complete loss !of safety function of critical systems during the neriod one ,

of the diesel generators is inoperable. The term verify as !

used in this context means to administrative 1y check by
examining logs or other information to detemine 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 i
so that each sequencer starts and loads its associated diesel
generator and sequences the ECCS loads upon receipt of a

,

safety injection si nal (SIS) and concurrent loss of voltage |on its respective 4 60 volt bus (i.e., upon a SISLOP)
i

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 i

a SIS without LOP. '

The primary power source for Vital Buses 1, 2, 3, 3A, and 4.is i

Train A DC Bus 1. The alternate power source is available
'

from MCC-2 through MTS-7. The 1987 RPS End ESF single failure
,

i

analyses credited the Train B backup power to these vital
.

buses through MTS-7. !

,

Correct o')eration of the safety injection system is assured by
'

,

the opera)ility of the load sequencers and the UPS for
MOV-850C and MOV-358 (MOV-8500 UPS). Correct operation of the j
recirculation system is assured by the operability of the
MOV-8500 UPS which also supplies MOV-358.

[ Manual Transfer Switch 8 (MTS-8) provides the means to power I

MOV-883 and the MOV-850C UPS from either Train A or Train B.
However, due to single failure consideration and environ' mental 4

effects, MTS-8 is normally powered from MCC-4 on Train B.
| MOV-883 is the discharge valve from the RWST and must remain
L open during the safety injection phase and close with c

| initiation of recirculation. r,

,

L SAN ONOFRE - UNIT 1 3.7-5 AMENDMENT NO: 134
'

>



-
-

-

m
m.
m

TagtE 4.1.1
o
= REACTON TNIP SYSTEM INSTitpENTATION SUNVEILLANCE RE311RDENTS
o
m

[ TRIF ACTUATING
Dt: rE

e CHANNEL CHANNEL CnANNEL OPENAT10 A ACTUATION
TUNCTIONAL UNIT CNECK CAtl8AATTON TEST TEST LOGIC TEST

e
* 1. Manuel Reector Trip N.A. N.A. N.A. R N.A.

' * 2. Power Range Neutron Flus 5 0 (2.3) M N.A. N. A. ,
R(3.4)_ ,

3. Power Range. Neutron Flus. N.A. N.A. M N.A. w.l..
Dropped Nod 5 top /

4. Intermediate Range. 5 R (3.4) $/U (1). N.A. N.P.
Neutron Flum M

t

5. Source Range Neutron Flum 5 . R (3) 5/U (1). N.A. N.A.
M

6. NIS Colncidentor Logic N.A. N.A. N.A. N.A. M (5)

P. Pressurizer Variable Low 5 R M N.A. N.A.
Pressure

. 8. Pressuriser Pressure 5 R M N.A. N.A.

*
. Pressurizer tevel 5 R M N.A. N.A.

10. Reactor Coolent Flow 5 R Q N.A. N.A.

II. Stese/Feeduster Flow 5 R M N.A. N.A.
Misamtch

12. Turbine Trip-tow Fluid N.A. N.A. N.A. 5/U (1.6) N.A.
Oil Pressure

13. Reector Coolant Pump Breaker 5 R R N.A. N.A.
m. Position *
x
" 14. 4kV 845 1C and Bus 2C N.A. R R N.A. N.A.

Voltage*
O
x
m
=
e

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

a. Verifying operation of circuitry which locks ;
.

out non-critical equipment, i

~

b. Verifying the diesel performs a DG FAST START from :

standby condition on the auto-start signal, i

energizes the emergency buses with permanently ;

connected loads and the auto connected emergency j
loads ** through the load sequencer (with the ;

exception of the feedwater, safety injection, i

charging and refueling water pumps whose *

respective breakers may be racked out to the test {position) and operates for 15 minutes while its ;
gener.ter is loaded with the emergency loads, j.

c. 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
shallnotexceed500 rpm (nominalspeedplus75%of
the difference between nominal speed and the overspeed
trip setpoint) during and following the load
rejection.

G. Manual 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 energized 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 a sequencer on coincident loss of voltage*

onitsassociated4160voltbus(Bus 1Cor20)anddemandforsafety
injection.

** The sum of all loads on the engine shall not exceed 6,000 kW.

SAN ONOFRE - UNIT 1 4.4-4 AMENDMENT NO: 134
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PROPOSED LICENSE CONDITION :

,

>

h

!

?

r

i

I

L.
_ . - - -- _ - , _ _ _ . . _ _ _ _ _ _ _ . _ _ . _ _ . _ _ _ _ _ _ _ _ _ . _ _ . _



,

i

'" N. Plant Modification to Eliminate Sinale Failure Susceptibility
of V' tal Bus Automatic Transfer Funct' on

,

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.

\

I

w'



_ _ _ _ . _ _ . _ _ . . . _ _ _ . . .

,

,

e''/ -:
'

ATTACHMENT 4 j
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Electrical Distribution System
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ATTACHMENT 5
: -

PROBABILISTIC RISK ASSESSMENT OF
CONTINUING PLANT OPERATION WITH

PRESENT VITAL BUS AUTOMATIC TRANSFER CAPABILITY
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!
PROBABILISTIC RISK A$$ES$NENT i

0F UNIT 1 VITAL BUS TRANSFER SINGLE FAILURE !

>

!

PURPOSE I

Evaluate the risk associated with continuing 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

,

i

failures of vital 120 VAC buses 1, 2, 3, 3A, and 4. The evaluation addresses a
single failure susceptibility in the 120 VAC system concernin
between the two power sources for the Train A vital buses. g automatic transferThis single failure ,

susceptibility was identified in the recently completed SONGS 1 emergency core i
cooling system single failure analysis (Reference 1). |

1

^

BACKGROUND

Vital buses 1, 2, 3, 3A, and 4 (hereafter referred to as the Train A vital 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 plL j
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 failure, 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 >

outside containment. A loss of coolant accident (LOCA) or main steam /feedwater
line break (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 '1
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
iprevent the protective circuit breakers and fuses on the shorted loads from
|'trippino 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 source (480 volt motor control center no. 2). The l
backup power source has sufficient current capacity to trip / isolate the shorted *

loads on the 120 VAC vital buses.

1. Although all four Train A vital buses will automatically transfer from the I
,

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 I'

should the backup source fail. The vital buses can be manually transferred back
to their primary source by the operator in the control room.,

; -1-
I

l
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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 losds. 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 large LOCA, small LOCA, MSLB, ,

and MFLB. Conditional loss ci 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
tu 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 t

must exceed the trip ratings of both the individual load circuit breakers
and the bus circuit breaker. The probability of
breaker failing to trip on overcurrent is 4 x 10', a low voltag(e protectionper demand Reference 3,
page 119). The probability of a low voltage fuse failin
overcurrent is considered to be negligibly low (Reference 4)g to blow onTherefore,.

the probability of a shorted load failing to isolate from a 120 VAC vital
bus (when 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 likelihood of such multiple, simultaneous
shorts is assumed to be negligible.

,

| 4. Environmentally unqualified loads on the vital 120 VAC buses are assumed to
L be unaffected by containment conditions following a small LOCA event having
i 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.uent necessary for generation of a safety injection
actuation signal or a containment s) ray actuation signal are powered from

L the affected Train A vital buses. iowever, these components are required
to operate only for several seconds after a large LOCA or MSLB/MFLB. It is

-2- s
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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.

-7. Vital bus 4 is assumed to be adecuately protected from failure caused by
shorting of environmentally unqua'ified 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.

8. 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.

9. 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 ca>acity to clear a fault and may fail after a
brief time in the current limited condition.

10. Environmentally unqualified loads are assumed to short in a sequential
manner throughout the accident. This assum) tion maximizes the number of
demands upt,a the bus transfer switches. Et is also assumed that each
transfer switch will be challenged once for every three environmentally
unqualified loads on each bus.

11. 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
arocedures and operator training provide assurance that these systems would
)e manually activated in the unlikely event that the automatic initiation
circuits fail.

12. Failure to automatically actuate containment spray is assumed to lead to
containment failure. This 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
limit. Short-term loss of containment spray is unlikely to result in a loss
of containment integrity. !

13. 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 safeshutdown (DSD diesel and power AFWS pump G10W from the DSD diesel in the
event of a loss of normal power to pump G10W).

!
1
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! 14. The.following quantities of environmentally unqualified loads are powered !
from the Train A vital buses:

'

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

,

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

Vital Bus #3: 6 loads for LOCA i

snd 3A 9 loads for MSLB/MFLB j
:

ANALYSIS j

The sequences descrit ed below were considered for a large and small LOCA, MSLB, !

and MFLB 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. !
Each sequence is develeoed and quantified via an event tree (Figures 1 through i

4).
,

large LOCA:

LL1: 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 CV-517 (due to vital bus 3/3A failure) and independent failure >

of valve CV-518. High flow containment spray is assumed to be required
ifor one hour following a LOCA. This sequence does not result in core

damage, but potentia'ly may result in radioactive 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 cooling failure due to loss of i
two of the three cold leg injection flow rate indicators (similar to
sequenceLL3).

Main Steam Line Break:

MSLB1: MSLB with SIS and containment spray failure at the beginning of the .

! accident (similartosequenceLL1).

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

|-

: -4-
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Main feedwater Line Break:

MFLB1: MFLB with immediate containment spray failure (similar to the MSLB1
sequence, except that this sequence results only in containment
failure), j

MFLB2: MFLB with AFWS failure to provide secondary heat removal (similar to
sequenceMSLB3). <

The fault trees developed to support the quantification of the event trees are
provided in Figures 5 through 14. The com)onent 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. i

RESULTS
,
,

The fault trees and event trees for this analysis were solved using the PRA >

softwave (REBECA) being used to conduct the SONGS Individual Plant Examinations. I

Miniinal failure combinations (i.e., cutsets) were calculated for each fault tree
and event tree sequence. A truncation limit of I x 10*8 was used for the
solution of each fault tree. A truncation limit of 1 x 10'2D was employed for each ;

event tree sequence. '

The results of the quantification of the event trees are provided in Tables 2
through 21. Table 2 summarizes the overall results of the analysis. The annual
probability of pore damage from failure of the Train A vital buses is estimated
to be 5.5 x 10'. The annual probability of containment failur
damage exceeding design basis, is estimated to be 4.2 x 10'y, without coreThe annual r.

probability of core damage with containment failure is estimated to be
5.8 x 10.a,!

!
i 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 com)rised of failures of the vital
bus 3 transfer switch and AFWS pump G10W, and fa lures 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 probabiljty of core damage due to the loss of,

| the Train A vital buses is less than 6 x 10' 3er year. This contribu
overall core damage frequency (estimated to )e approximately 2 x 10'} ion to theperyear)
is quite low, accounting for less than 0.3% of the total.

, The annual probability of containment failure with core damage is estimated to
4be less than 5 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 t1at failure of containment spray
will lead to containment failure.

-5-
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The annual probability of core damage with containment failure is estimated to :
be less than 6 x 108 per year. This contribution to signific
release probability is less than 6% of the NRC goal of 1 x 10'gnt radioactiveper year. As
indicated above, there is large conservatism in the estimation of containment i

! failure probability due to failure of containment spray. i
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TABLE 1,
'% a Critical ECCS Loads on Train A 120 VAC Vital Buses

for first 6 Hours Post-Accident

[!
E( Vital Bus Load Impact of Loss on ECCS Performance

b 1 PT-430 If lose 2 of 3 channels near front end of
e large break LOCA or MSLB, then would nd

get SI in sufficient time if train 5 SI<

, U> lost.

1 CV-517 Lose hi flow containment spray for large
break LOCA or MSLB during injection mode if'

,-

'l CV-518 fails or train B vital 120 VAC buses
r" lost.

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

containment spray also lost.

2 PT-431 If lose 2 of 3 channels near front end-of
large ' break LOCA or MSLB, then would not

" get SI in sufficient time if train B SI is
lost,

3/3A PT-432 If lose 2 of 3 channels near front end of-
, ' large break LOCA or MSLB, then would not
',' get SI in sufficient time if train B SI

lost.

3/3A CS Control B 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.

3/3A FT-2114B/C 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, ma need more than one leg
of flow indication .

3/3A AFWAS A 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.

.

-7-
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TABLE 1(continued) j
'

u
;

i
Vital Bus -Load Impact of Loss on ECCS Performance

|
4 FY-1115A-F Lose all cold leg recirculation flow I

control for. large and small break LOCA if i

train B controllers on CSAS inverters also
3

lost. j
i
!

f
I

f

;
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o %z pase t
. . :1|

.
,

*~;_' .09 83 1990' . Event free Accident Class toport,for then vet Series* '

.,
- n 4

i e . - i,.-

R , ' ,

l'si !

'

,
,

.p

b., ic o
- t' il

y jr >,
,

N- . .

.{

: Accident Class. Sequence Probability fy ~. y
s. 4,y , . . . . . ............... . .................... :g,

# !,
a

b>W
~

Core Damage' 5.53E-07.

o
.J . ;-

,
..

,

G Containment 4. 2 3E- 07 :.'u ,
,

K,,' Failure,(no! j
'

-

N Core Damage) 4wn ;I,
,

[ .1 -

p - Containment 5.77E-08 |,

Failure w/H : A4

t
'

Core, Damage' -

|1
-

.
.

.. it
H, |t

b, ._'. .
-

-

6 :
1

, . . ( ./
'

:f
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h
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f ', .j'

i
>4

:
r- ,

t

'} .J
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v
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>
'
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, - PeSe b
. . . . TABLE 3

'

,

' SD*tS*1990 _ twent f ree Dominant Sequerres Deport for then VOT Series' r

Top tvont Probability 9.761E*07
-_z . c. ..

looseree 11tle logaence PrebebttIty Sequence Iaportance..

........................................ .................... . . . . . . . . . . . . . . . . . . . .g
'

' M*C2 3.t3t 07- 3.31t*01_ Lt

:

'8'LV 1.7M 07 1.80t 01
'

%

9
. 4_, 4

1*LV 1.7M 07 1.80E 01,

,

|.]

,

. M*LV 1.28t*07 1.31t.01
, . . .1

L*CN' 9.79E+08 1.00t.01

. ,C
'

.,

'
M*C2*LV ' 4.88t*08 5.00E t:2

.

\

h

e

i

CT

L

\

$

' -''

.',h h+ ' +1y

'

h

, [ 4 '. .. e i

, . , ,_

: LT

< .y
1

4

i

-

k

k

e k
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TABLE 4 i
Pepe 1- -|

*

: 99 23 1990. .
Event free Smry toport for the VBT Series !

1- i
8

.
. ,

- Top Event Probability: 9.761E 07,'

!

Event free- Event free Title Event free Number 95 Percontile |
'Name Probability of Median |

'

Run Date4 Time Sequences $ Percontile' f
.......... ....................................................... ........... ......... ............

.........

MS CORE DAMAGE DUE TG VITAL SUS FAILURE DURING Msta 5.02E 07 $ ~~""+
'

09 23 1990 11:U:06 " " " "

i

i.........

SL CORE DAMAGE DUE 10 VITAL SUS FAltuRE DURING SMALL LOCA ' 1.85E 07 3 *""""

09 23 1990 11:24:53 " " " " -
i

' I
......... -

MF CORE DAMAGE DUE'TO VITAL DUS FAILURE DURING MFLB 1.79E*07 4 j""*""

09 23 1990 11:19:39
.

""""*

f

"""*"
-;.........

' LL CORE DAMAGE DUE 10 VITAL BUS FAILURE DURING LARGE LOCA - 1.10E 07 5
'

09 23 1990 11:17:02 i,
" " " * "

t

!

,

. 1
>

N

t
1

f

i
s

i.

h

1

.
'

,

a- ;

' l
.?

!
L

'i

t

.b

. .'
i

$

!.

1

4

i

1 .

I

s
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O. TABLE 5c "

[1
y-

Page 1
,

Sequence *tevet twent free Report for ytTLL %te Fileg

6 .;yf 09 0 1990[- ' CORE DAMAGE DUE TO VITAL SU$ FAILURE Dutlh4 LARGE LOCA -. ,
i ' '

.p -e,"i Top twent Probability: .1.102t 07 : )
js ,,..

$ This file was created on 09 22 1990 et 17:50:44) , ,

i'
; -+ 95 Percentile i

'

i
l- SeSsonce toquence Title #Cutsets Probability \ccident Ctesa- Cult Limit Median j-

4

i Nuder. R m Date Time file some 5 Percentile :j
t: -

i........- ........................................ ........ .g........ .............. .......... ............. ]

!........

Y 2 LaR 1' 2.79t 09 CD 1.00t 10 - 1

-i09 23 1990 11:14:53 V8tLLO2 + + **
2

hI'
' * . i

'

........
"3 t |

, '!? 3 L*CM 7 9.79t 08 CTNT FAIL 1.00E 10. ** +
)s

'

+. 09 23 1990 11:15:42 VetLt03 *** * -
.

..

,o

-........

|y . ' L*CM*R ' '3 8.74t*09 CD/CTMf FL 1.00t*09 ........

|09 22 1990 20:23:21 VITLLO4 ........

\
.f' ........

5' L.KS 2 7.35t 10 CD 1.00t 10 i........
'

09 23 1990 11:16:58 VBTLLD5 ........
, ,

,t i

$
>

t

.' k. '

-

7 n ;

i J ;'

;.@ ' , '

a' .i

6

I
i

!
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l
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l
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;,

% .

IN ' Pope 1' - |seguencO''+ vel Event free koport for VettL Data File i
09231990):

i. ,

_ CORE DAMAer M To VITAL suf FAILURE DURINC SMALL LOCA i

.

,

.e .

,
14. Evont Preeability: 1.252E 07 i

) -. n: ,
1 )

' e.

<' This file was created on 09 22 1990 et 17:52:03 !s

|< 95 Percentile |
Sequence sequence Title #Cutsets probability Accident Ctess' Cutt Limit Median-

'! Number Aun Date Time ' file Name 5 Percentile 1
...'..... . . . . . . . . . . ' . . ... f........ ........................................ ........... ......... .... ..........

j........
' '

2 $*R 2 9.18E 09 CD < 1.00E*10 4 **- **- ;
*

09 23 1990 11:23:52- VefsLO2 + - *

i .j'
,

........
'

s . . -- 3 - $*LV 55- 1.76t 07 CD . 1.00E 10
'

--

109 23 1990 11:24:44 V8TSLO3 ** * -

)
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r
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.'G ', t<

< s
,

f I

!
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,
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)
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TABl.E 7:4
-

,

;w ,

t)g P pe .1 - sequence level Event tres Report for V81.*t Data File
'[g|, , '

_

09 23 1990= CORE DAMAGE put 70 Vi1AL bus FAILURE, M lWG MsLB'

3 f' iop tvent Probabillty: 5.022t?7-

This file was created n 09 22 1990 at 17:11:31
95 Percentile'

Sequence sequence Title #Cutsets Probability Acclknt Class Cull Limit Median -
N&r - Run Date Time File Name $ Percentile =
........ ........................................ ........ ........... .............. .......... .............

.........

2- MS*LV 34 1.28E 07 CD 1.00E 10 : -

09 23 1990 11:20:26- VBTMs02 --

........

3 MS*C2 8 3.23E 07 CTMT FA:L 1.00E 10 --

09 23 1990 11:21:19' VBTMs03 --

........

4 MS*C2*LY 24 4.88E 06 CD/CTMT FL 1.00E 10 --

09 23-1990 - 11:22:11 vsTMs04 - - -

........

5 MS*KS 2 2.37E 09 CD 1.00E 10 -

09 23 1990 11:23:02 VBTMs05 -

3:

x

--

t

(i

,

',l'

Y

b :-

r
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TABLE 8- -

- Pope 1 tequence level Event free Report fer VBTMF DCta File
D9 23 1990L CORE DAMAGE DDE TO VITAL BUS FAILURE DURING MFLB'

~ Top Event Probability: 1.785E 07
,

il

.This file was created on 09 221990 at 19:35:49
,

95 Percentile e

Sequence. -Sequence Title #Cutsets Probability Accident Class Cull Limit Medlan -

,

' Number- Run Date Time - File Nane ' 5 Percentile
........ ........................................ ........ ...,....... .............. .......... .............

........

2- I*LV 55 1.76E 07 CD 1.00E 10 -
, .

'
09-23 1990 11:17:50 VBTMF02- -

4

........

3- 1*KC 2 2.37E r; CTMT Fall 1.00E 10 j-***

D9 23-1990 11:18 44 VBTMF03 -

,

........
.g

4 l * KC LV. 1' 1.77E 10 CD/CTMT FL 1.00E 10 -- '

09 23 1990 11:19:35 VB1 MFD 4 --

1

5

i

,

b

i

,

b

i

.

.s

.

L

w <e '
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T7\BLE 9 f
,

'

.[ Ps9e' 1 .
Sequenes level Cuts;t Report f tr VBTLLO2 D:ta Ft'e . !i r

~ 09 231990
Top Events .VBTLLD2

~

Top Event Probability: 2.79 4 09

- This file was created on 9 23 1990 et 11:14:54 .j3 7..,
.

'

Cutset: . Cutset>

'

Rank i importance. ' Probability -

f

Ei 1.000E +00 2.790E 09-
. .

INIT L LL 9.300E 04 * INITIATING EVENT L POR EVENT TREE 'VBTLL'
R.HUREPRE U ' 1.000E 03 OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
U SK3 3 ~~ N - 3.000E 03' TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES !'

,

~

*
t

'

?

'

\.-
<

1

6

h

e

t

s. -

b{ -

h

!

>

4

| E

i t

i

)
lI A

7
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. TABLE 10

Page 1

:09 23 1990..
Sequence level Cutsit Report (tr VBTLLC3 D:ta Fils

*

Top Eventi VBTLLO3 Top Event Probability: 9.793E 08

This file was created on 9 211990 at 11:15':44

Cuttet Cutset-
Rank inportance Probability

1 5.603E-01 5.487E 08

INIT L ~LL 9.300E 04 - INITIAflWG EVENT L FOR EVEET TREE 'VBTLL'
U DGB " " S' 5.900E 02 - DIESEL GENERATOR B Fi STAR 1 ON DEM
U-00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 1.899E 01 1.860E*08 >

INIT t ~LL 9.300E 04 INITIATING EVENT L FOR EVENT TREE 'Y 'LL' t

. . . U DGB" " " M 2.000E 02 DIESEL CAWERATOR B OUT OF SERVICE u d TO MAlWTENANCE
U 00CONLOOPZ '1.000E 03 CONDITIONAL LOSS OF OFFS!TE POWER CIVEN TURBINE TRIP

3 1.425E 01 1.395E 08
,

I M wM W 5.000E 03 - INSTRUMENT AIR FAILS
INI N - 9.300E 04 INITIATING EVENT L FOR EVENT TREE 'VBTLL'
U Sx3 3 . 3.000E 03 * TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

4 2.849E-02, 2.790E 09

INIT L-"LL 9.300E 04 INITIATING EVENT L FOR EVENT TREE 'VBTLL'
U C212C15"N 3.000E 03 BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
U 00CONLOOPZ 1.000E 03 CON 0lfl0NAL LOSS OF 0FFSITE POWER CIVEN TURBINE TRIP

4 2.849E*02 2.790E 09

INIT L ~ LL 9.300E 04 INITIATINC EVEN' L FOR EVENT TREE 'VBTLle
U C212C02"P 3.000E 03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
U 00CONLOOP2 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBI F TRIP

4 2.849E 02 - 2.790E 09

i. INIT L." LL 9.300E 04 INITIATING EVENT L FOR EVENT TREE 'VBTLL'
l U 00CONLOOPZ 1.000E-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

, .U SX3 3 --N 3.000E 03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

5 2.184E 02 2.139E-09

.INIT La*LL 9.300E 04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'
U 0GB " "1HR 2.300E 03 DIESEL GENERATOR B FT RUN FOR 1 HOUR
U-00CONLOOP2 1.000E 03 * CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

i- ,

,

|o
L
|

|

| _-

|

!'
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TABLE 11
Page i Sequenc3 l: vel Cuts:t Report ftr VBTLLO4 Data file

, 09 23 1990
Top Event: VBTLLO4 Top Event Probability: 8.742E 09

,

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

Cutcet Cutset
R'ank Inport ance Probabillty

1 6.277E 01 5.487E 09 i

INIT L LL 9.300E 04 - |NITIATING EVENT L FOR EVENT TREE 'VBTLL' i

=R HURECIRC 1.000E 01 OPERATORS Fall TO CONTROL RECIRC W/0 FLOW INSTRUMENTS j
U DGB * S 5.900E 02 DIESEL GENERATOR B FT START ON DEM '

U 00CONLOD?Z 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

2 2.128E 01 1.860E 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 INS *RUMENTS
U DCB * M 2.000E 02 DIESEL CANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 1.596E 01 1.395E 09
,

!

l SYINSTAIR' 5.000E 03 * INSTRUMENT AIR FAILS
INIT L LL 9.300E 04 * INITIATING EVENT L FOR EVENT TREE 'VBTLL'
R HURECIRC 1.000E 01 OPERATORS Fall TO CONTROL RECIRC W/0 FLOW INSTRUMENTS
U SX3 3*** N 3.000E 03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

;

I

!

I>

i

!

!

I

:

f

i

I

;

_ _. .__. . _ - _ _. .-.
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TABLE 12
i

Page 1- Sequenes-level cuts t Report f:r VBTLLOS Data File . i

~ 09 23 1990-
Top Event:'VBTLLOS Top Event Probability: 7.347E 10

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

Cutset Cutset
Rank leportance Probability

.

,

,1 7.468E 01 5.487E 10

INIT L- LL 9.300E 04 * INITI ATING EVENT L FOR EVENT TREE 'VBTLL'
KSSHORTVB 1.000E 02 + VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
UDGB S 5.900E 02 - DIESEL GENERATOR B FT START ON DEM i
U-00CONLOOPZ -1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

2 2.532E 01 1.860E 10 *

INIT L LL 9.300E-04 * INITIATING EVENT L FOR EVENT TREE 'VBTLL'
KSSHORTVB 1.000E 02 * VITAL BUSSES Fall DUE 10 t- S IMMED. FOLLOWING ACCIDENT '

'U DGB * M 2.000E 02 DIESEL CANERATOR B OUT OF SERVICE DUE 10 MAINTENANCE
U-00CONLOOP2 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

+

>

.i

!

|

1

_

- -- -----_--_---a.-m --.--
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TABLE 13
' Pace 1 ~ .SequencP level Cutsit Report ftr VBTMF02 D:ta File

'

~ 09 23 1990:
Top Event: VBTMF*t - Top Event Probability: 1.765E 07

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

9 Cutset Cutset
Rank ,lmportance Probability-

'i

1- 1.887E 01 3.330E 08

INIT 1 MF 3.000E 03 INITI ATING EVENT I FOR EVENT TREE 'VBTMF'
L L* MPG 10W *-M 3.700E 03 PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
h U SX3 3 N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFEL 3 TIMES;

1

2 1.530E 01- 2.700E 08 '

i INii la MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
L AV3110. -P 3.000E 03 AIR OPERATED VLV 3110 FT OPEN ON DEM j
U SX3 3 N 3.000E 03 * TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES |'

i

2 1.530E-01 2.700E 08-

INIT-1- MF 3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VB1MF' ,

L MPG 10W S 3.000E 03 MTR DRIVEN PP G10W FT START ON DEM !

U SX3-3 -N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

3 1.003E-01 1.770E 08

INIT 1 -MF 3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U DGB **S 5.900E 02 DIESEL GENERATOR B FT START ON DEM
U DCDSD* Y 1.000E 01 '' OPERATOR FAILS TO START DSD DIESEL -|
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- .

4 5.537E 02 9.77CE 09

i|- INIT l* MF 3.000E 03 - INITIATING EVENT I FOR EVENT TREc 'VBT4F' i

I- U-DGB - S 5.900E 02 DIESEL GENERATOR B FT-START ON DEM ]
U DGDS0 1DR 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS ,j

'U 00CONLOOPZ 1.000E-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TUR61NE TRIP ,;
i

5 5.100E 02. 9.000E 09
i

.

4INIT la MF, 3.000E 03 - INii!ATING EVENT I FOR EVENT TREE 'VBTMF' j

L-SV3110 J 1.000E 03 SOLENOID VLV 3110 FT DEACTUATE ON DEMAND j
U SX3 3 4N 3.000E-03 TRANSFER-SWITCH 3 FAILS TO TRANSFER 3 TIMES '

6 -'3.400E 02 6.000E 09
-1

, INIT t MF-L3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF8 -j'
U-DGB - M. 2.000E 02 DIESEL GANERATOR R OUT OF SERVICE DUE TO MAINTENANCE '

'

U DCDSD V 1.000E 01 - OPERATOR FAILS TO START DSD DIESEL
U-00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 1

L |
1

i

..

i

?

'

i.

|

|

1

+

]
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1

Pope 2 'Sequenc2 LSv:L Cuts:t Report for VBTMF02 Data File,

09 23 1990. J,

fr Top Event: VBTMF02 Top Event Probability: 1.760E 07
-a V
>+

.

'F This file was created on 9121990 et 11:17:52
9.

79 Cutset Cutset- .i
. Rank laportance Probabilitys

n 7 2.550E 02 -4.500E 09'

'INIT I * MF ' 3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
L XVC1DWM X 5.000E 04 NO MIN'' DW ONE OF 5 MANUAL VALVES LEFT CLOSED', .

U-SX3 3 N 3.000E 03 TRANSFL SWITCH 3 FAILS TO TRANSFER 3 TIMES

8 2.346E 02 4.140E 09

IEIT 1-- MF 3.000E 03 INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'
V DGB *6HR 1.380E 02 DIESLL GENERATOR B FT RUN FOR 6 HOURS

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

U-00CONLOOPZ 1.000E 03 CONDIT!0NAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

9 1.877E 02 3.312E 09

INIT 1 MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF8
U DGB - M 2.000E 02 DIESEL GANERATOR B DUT OF SERVICE DUE TO MAINTENANCE i

U DGDSD 1DR 5.520E-02 DIESIL GENERATOR DSD FT RUN FOR 24 HOURS

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

' 10 1.530E 02 2.700E 09

| NIT *l*- MF 3.000E 03 = INITIATlWG EVENT I FOR EVENT TREE 'VBTMF'
U C212C14 N 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM-
U DGDSD Y 1.000E 01 OPERATOR FAILS TO SIART DSD DlESEL

, U SX3 3* N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES
l-

l 11 1.295E 02 2.285E 09

iINIT l* NF 3.000E-03 INITIATING EVENT I FOR EVENT. TREE 'VBTMF'- !

U DGB- --6HR 1.380E 02 DIESEL GENERATOR B FT RUN FOR 6 NOURS
U DGDSD+ 1DR 5.520E 02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

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

|o
! 12 1.020E 02 1.800E 09

'

INIT 1---MF 3.000E 03 INITI ATING EVENT I FOR EVENT TREE 'VBTMF'
U DGDSD - Y 1.000E 01 OPERATOR FAILS TO START DSD DIESEL
U-T1AUXC-6HI 6.000E 06 - >4160V XFMR AUXC LOW /NO DUTPUT WITHIN 6 HOURS

12 1.020E 02 1.800E 09

|*
'

INIT I MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C212C026Ho 6.000E 06 * BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

g, U DCDSD V 1.000E 01 - OPERATOR FAILS TO START DSD DIESEL

i

|

!

,

$

k 4 - - - - - - - -
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Page 3 iSeque cS level Cutsit Report ftr VBTMF02 D:ta File ;
*

; Top Event: VBTMF02 Top Event Probability: 1.765E 07
, % .. 1

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

i
.Cutset. 'Cutset .

, Rank Isportance Probability.
|

|

12 1.020E 02- 1.800E-09: i

INIT l'* " MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF' '
L XVG10WL" X 2.000E 04 No LUBE DIL COOLING 10F 2 MANUAL VALVES LEFT CLOSED I

'U SX3 3 " " N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES |

12 1.020E 02 1.800E 09'

INIT 1 " MF 3.000E 03 - INITI ATING EVENT I FOR EVENT TREE 'VBTMF8 .

L*AV3110-" M ;2.000E 04 CV 3110 CLOSED DUE TO MAINTENANCE
U-SX3 3" "N 3.000E 03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES.

13 1.003E-02 .b770E09 I

!INif I "MF 3.000E 03 INITIAllNG EVENT I< FOR EVENT TREE 'VBTMF'
U-DGB " " " S' 5.900E 02 DIESEL GENERATOR B FT START ON DEM
U DGDSDSW " V 1.000E 02 OPERATOR FAILS TO AllGN PP G10W TO BUS A4 ,

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

,

s 13 1.003E 02 1.770E 09;
1

'INIT ! " MF 23.000E 03 - INITIATING EVENT ! FOR EVENT TREE 'VBTMF'
'

U DGB " " " S '5.900E 02 - DIESEL GENERATOR B FT GTART ON DEM
U MXB42 " V 1.000E 02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U-00CONLOOPZ 1.0005 .. CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBik: TRIP,.

\t
.

14' 9.181E 03- 1.620E-09-

|

INIT l" MF 3.000E 03 INITIATlWG EVENT I FOR EVENT; TREE.'VBTMF'

L MPG 10W-6HR 1.800E 04 MTR DRIVEN PP G10W FT RUN FOR 6 HR
l? U SX3 3 " " N 3.000E 03 - TRANSFER SWITCH 3 FAILS TO TRANSFEe 3 TIMES

- 15 5 8.446E 03 . - 1.490E 09
' i
-

.

'

- 1

AINIT I - MF' .3.000E 03 INITIATINC EVENT I FOR EVENT TREE 'VBTMF8n- ,

b U-C212C14"N 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
L~ U DGDSD - 1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

U SX3 3 "W 3.000E 03 - TRANSFER SWITCN 3 FAILS 10 TRANSFER 3 TIMES
r

p| 16. 6.620E 03 1.168E 09

;i

, INIT I " MF 3.000E 03 * INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U DGB " " S 5.900E-02 DIESEL GENERATOR B FT START ON DEM-

U DGOSO " M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

1

-1-- - , _ _ _ _______m__.___.-___J
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Page 4 Sequenc3 int Cuts;t Report for VBTMF02 Data File
09 23 1990

Top tvent: YBTMF02 Top Event Probability: 1.765E 07

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

Cutset Cutset.
,

Rank Importance- Probability,

17: 5.631E 03 9.936E 10

i INIT la NF 3.000E 03 f INITIATING EVENT I FOR EVENT TREE 'VBTMF8
U C212C026H0 6.000E 06 * BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U DCDC3 "1DR 5.520E 02 DIESEL GENERATOR DSD FT RW FOR 24 HOURS

17 5.631E 03' 9.936E 10

INIT I" MF 3.000E 03 = INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U DCDSD -1DR 5.520E 02 * DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U T1AUXC 6HI 6.000E-06 >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS

18 5.100E 03 -0.000E 10

INIT !" MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C212C02- P 3.000E 03 BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
U DCDSD""Y 1.000E 01 OPERATOR FAILS TO START DSD DIESEL
U 00CONLOOPZ 1.000E 03 * CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

18 5.100E-03 9.000E 10

INIT l a MF 3.000E 03 INITIATING EViNT I FOR EVENT TREE 'VBTMF'
U C212C15"N 3.000E-03 - BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
U-DGOSD " " V 1.000E-01 - OPERATOR FAILS TO START DSD DIESEL
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

|
l '- 18 5.100E 03 9.000E 10
L

INIT t "MF-- 3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
L CV387" " P 1.000E 04 CHECK VLV 387 FT OPEN ON DEM
U SX3 3""N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

'

|

18 5.100E 03 9.000E 10
1

!' 'INIT l MF 3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF8
L 'L XVG10WS" X 1.000E-04 - INSUFFICIENT FLOW TO PUMP G10W DUE TO MANUAL VALVE CLOSURE

U-EX3*3 N 3.000E 03 TRANSFER SWITCH 3 FAlis TO TRANSFER 3 TIMES

'

18 5.100E 03 9.000E 10

| INIT t MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
b L*XV389 a X 1.000E 04 MANUAL VLV 389 LEFT OPEN POST-MAINT

U SX3 3 "* N '3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

:

i 5

..

____-_.__m _a ___m __ _a__. -. --- --- _--.__m__ _m_ -
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Page 5 Sequenes l: vel Cutsit Report f tr VBTMF02 Data File j

09-23 1P90-'

Top Event VBTMF02 Top Event Probability: 1.765E 07

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

>

Cutset Cutset
,

Rank Ipportance ' Protability

19 3.711E 03 6.549E 10 '

INIT I MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF8

L-KPG10W M 3.700E 03 PUMP G1DW DUT OF SERVICE DUE TO MAINTENANCE ,

U-DGB S 5.9J0E 02 DIESEL GENERATOR B FT START ON DEM
"

U 00CONLOOPZ 1.fiOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

20 3.400E 03 f.000E 10
<

INIT 1 hF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U DGB - M 2.000E 02 DIESEL GANERATOR B DUT OF SERVICE DUE TO MAINTENANCE
U MXB42 - Y 1.000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U 00CONL30PZ 1.000E 03 * CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

20 3.400E 07 6.000E 10

.INIT 1 MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U DGB - -M 2.000E*02 - DIESEL GAhERATOR 8 OUT OF SERVICE DUE TO MAINTENANCE
U DCDSDSW *V 1.000E 02 OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

21 5.009E 03 5.310E 10-

INIT l MF 3.000E 03 * INITIATING EVENT I FOR EVENT TREE 'VB1MF'
L MPG 10W - S 3.000E 03 MTR DRIVEN PP r.1DW FT START ON DEM
U DGB S 5.900E 02 - DIESEL GENERATOR 8 FT START ON DEM
U-00CONLOOPZ- 1.000E 03 COND:TIONAL LOSS OF OFFSITE POWER CIVEN TURBINE TRIP

21 3.009E 03' 5.3iOE 10 *

INIT 1 -MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF8
L AV3110 -P 3.000E 03 - AIR *0PERATED VLV 3110 FT OPEN ON DEM
U-DGB - -S 5.900E 02 DIESEL GENERATOR B FT START ON DEM
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

22 2.815E 03 4.968E 10

INIT*l** MF- 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C212C15 N 3.000E 03 BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM '

.U-DGDSD 1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

22' 2.815E 03 ' 4.968E-10
>

INIT I MF 3.000E 03 INI1:4TfNG EVENT I FOR EVENT TRtE 'VBTMF'
U C212C02* P 3.000E 03 * BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
U DCOSD 1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



v

Page 6- Sequenca-|tvel Cutset Report ftr VBTMF02 Data File
09 23 1990

Top Event: VBTMF02 Top Event Probability 1.765E 07 ,

; This file was created on 9 231990 at 11:17:52

Cutset Cutset
Rant lapettance Probability-
--..

- 23' 2.346E 03 4.140E 10

INIT-t MF 3.000E 03 * INITI ATING EVENT I FOR EVENT TREE 'VBTMF8
2*r'iB * 6HR 1.380E 02 DIESEL GENERATOR B FT RUN FOR 6 HOURS
W 3DSDSW Y 1.000E 02 OPERATOR FAILS 10 ALIGN PP G10W TO BUS A4
v 00CONLOOP2 1.000E 03 * CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP-

21 2.346E 03 4.140E 10

INIT l -MF 3.000E-03 - INITI ATING EVENT I FOR EVENT TREE 'VBTMF'
2

U DGB* 6HR 1.380E 02- DIESEL GENERATOR B FT RUN FOR 6 HOURS 5

U MXB42 V 1.000E 02 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

24 2.244E 03 3.960E 10 ,

INIT l MF 3.000E 03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'
U-DGB - M '2.000E 02 DIESEL GANERATOR B DUT OF SERVICE DUE TO MAINTENANCE

'U DCOSO *M 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEv ,URBINE TRIP

25 1.548E 03 2.732E 10

INIT t - MF 3.000E 03 - INITIATlWG EVENT I FOR EVENT TREE 'VBTMF8
U DGB **6HR 1.380E 02 -DIESEL GENERATOR 8 FT RUN FOR 6 HOURS

;

U DGOS0 - M 6.600E 03 DSD DIESEL DOWN DUE'TD MAINTENANCE
- U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

26-1.530E 03 2.700E 10~

INIT l - MF 3.000E-03 INITIATING EVENT I FOR EVENT TREE 'VBTMF',

|- U C212C14 N 3.000E 03 .BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U MxB42 V 1.000E 02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U SX3 3 *N 3.000E 03 * TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

- 26 1.530E 03 2.700E 10

INIT*I - MF 3.000E 03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C211' b. -N. 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U DGDSDSw / 1.000E 02 OPERATOR FAILS TO AllCN PP G10W TO BUS A4

. U SX3 3 - 4 3.000E 03 TRANSFER SVITCH 3 FAILS TO TRANSFER 3 TIMES

i

27 1.258E 03 2.220E 10

L INIT l* -MF- 3.000E 03 INITIATING EVENT I FOR EV"MT TREE 'VBTMF' '

L MPC1DW M 3.700E 03 - PUMP G10W OUT OF SERVICE DUE TO MAINTENANCS
U-DGB - M 2.000E 02 DIESEL CANERATOR 8 OUT OF SERVICE DUE TO MAlh*ENANCE
U 00CONLOOP2 1.000E-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE i21P

.

v , -
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j

PaBe 7; Sequence level Cutset Report fer VBTMF02 Data Filo
it a . 09 23 1990

Top Event VBTMF02 Top Event ProbablLity: 1.765E 07

*

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

Cutset: 'Cutset
Rank Importance. Probability'

,
.-

28 1.020E 03 1.800E 10

INIT 1 MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C21sC026HO 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U-DGDSDSV *V 1.000E 02 OPERATOR FAILS TO ALIGN PP G10W TO BUS A4

28 1.020E 03 1.800E 10

INIT l---Mr 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
L MPG 10W- S 3.000E 03 - MTR DRIVEN PP G10W FT START ON DEM

~

U DGB - M 2.000E 02 DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-00COWLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

,

-28 1.020E 03 1.800E 10 i

INIT 1 --MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF8
L-AV3110 P 3.000E 03 ' AIR OPERATED VLV 3110 FT OPEN DN DEM

-U DGB - --M 2.000E 02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

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

28 1.020E 03 1.800E 10

'INIT I MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
U C212C026HO 6.000E.n6 * BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U MXB42 V 1.000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCN B42

28 1.020E 03 1.800E 10

INIT I MF ' 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF8
U MXB42 V. 1.000E 02 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

U TIAUXC 6Hl 6.000E 06 - >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS

28-1.020E 03 1.800E 10

.INIT I- MF 3.000E 03 - INITI ATING EVENT I FOR EVENT TREE 'VBTMF'
'

' U DGDSDSW V .1.000E 02 * OPERATOR FAILS TO. ALIGN PP G10W TO BUS A4
U T1AUXC 6Hl. 6.000E 06 - >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS

29 1.010E 03 1.782E 10 I

/ .INIT I- MF 3.000E 03 * INITIATING EVENT I FOR EVENT TREE 'VBTMF'
!}g U.C212C14 N 3.000E 03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

U DCOSO -M 6.600E 03 000 DIESEL DOWN DUE TO MAINTENANCE
t U SX3 3 --N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES'

|

|

$

_ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ .__.______..____________E
'
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- .Page 81 Sequenes tsvel cutait Report ftr VBTMF02 Data Fils
09 23+1990 -

P > Top Event s ' VBTMF02 . ' Top Event Probabitsty: 1.765E 07 i

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

s -
,,

y . .
Cutset Cutset '

[- , ~ Rank Importance Probability- ]
.

, , - ;.

30 1.003E 03 1.770E 10-' ;

INIT I MF 3.000E 03 * |NITIATING EVENT 1 FOR EVENT TREE 'VBTMF' - 1,

L SV3110 J 1.000E 03 - $0LEN010 VLV 3110 FT DEACTUATE ON DEMAND- ,

'U DGB S 5.900E 02 DIESEL GENERATOR 8 FT START ON DEMe

U 00CONLOOPZ 1.000E 03 * CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP (

31 8.681E-04 1.532E 10

INITal MF 3,000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF' i

_;, L-MPG 10W . M 3.700E 03 PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
U DGB - 6HR 1.380E 02 DIESEL GENERATOR 8 FT RUN FOR 6 HOURS .,

U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF OffstTE POWER GIVEN' TURBINE TRIP ~I

32 7.039E 04- 1.242E 10

INIT la MF 3.000E-03 - INITI ATING EVENT I FOR EVENT TREE 'VBTMF''

.L MPG 10W---S 3.000E 03 MTR DRIVEN PP G10W FT START ON DEM ,

U DGB 6HR 1.380E 02 DIESEL GENERATOR 8 FT RUN FOR 6 HOURS
U-00CONLOOPZ ~1.000E 03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP*

;

32 7.039E 04 '1.242E 10
P

INIT-t- MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
'l'-AV3110.- P 3.000E 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 0FFSITE POWER GIVEN TURBINE TRIP

33 6.732E 04' ; 1.188E-10 :-

-lNIT I -Mr 3.000E 03 * INITIATING EVENT.I FOR EVENT TREE 'VBTMF'-
U C212C026HO 6.000E 06 'BKR'(CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS ,

U DGOSO - M 6.600E 03 - DSD DIESEL DOWN DUE TO MAINTENANCE I

1: .

.. . .

M- . 33 6.732E 04 . 1.188E 10
I

Ap
.

INIT I - MF 3.000f-03 * IN111ATING EVLdT I FOR EVENT TREE 'VBTMF'

| - U DGOS0- M ' 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE i

b U T1AUXC 6Hl:.6.000E 06 >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS I

h;
E

4

(:
t

l'

''
.,

4

.
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f TABLE 14n
.Page 1, Sequenc; level Cutset steport fer VSTMF03 Data File-
09 23 1990

. _

,

Top Event: VBTMF03 . Top Event :Jrobability: 2.370E 09

i
This file was created on- 9 23 1 M0 at 11:18:46 ,

Cutset, Cutset
Rank- luportance - Probability

.

1 7.468E 01 1.770E-09 .

INIT t MF 3.000E 03 INITI ATING E' TNT I FOR EVENT TREE 'VBTMF'
*

KtSHORTVB 1.000E 02 - VITAL BUSSES . Il DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
UMGB S 5.900E 02 DIESEL GENERATOR B FT START ON DEM _;

U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER CIVEN TURBINE TRIP-

2 2.532E 01 6.000E 10

'INIT 1 MF 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VBTMF'
KSSHORTVB 1.000E 02 * VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT.
U DGB - M 2.000E-02 DIESEL CANERATOR B OUT OF SERVICE DUE 10 MAINTENANCE
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER CIVEN TURBINE TRIP

t

!

l
!

!

+

-

t .i

|

,

$

}

,_
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TABLE-15-
PaBe 1 Sequence t: vel Cuts:t Report f;r VBTMF04 Data File
09 23 1990-

, Top Event: VBTMF04 Top Event Probability -1.770E 10,

' '

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

* Cutset Cutset
Rank'. Importhnce. Probability..

t

-

'

1- 1.000E+00 1.770E 10

r
i INIT t MF. 3.000E 03 INITIATING EVENT I FOR EVENT TREE 'VSTMF'

KSSHORivB- 1.000E 02 * VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
U DGB S 5.900E 02 DIESEL GENERATOR B FT START ON DEM '

U-DGDSD Y 1.000E 01 OPERATOR FAILS TO START DSD DIESEL
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP,

4

.

,.

+

-
,

|..
1

.

. >

.. g ,

, a;
,

I

b

f
s

- 2f . _____ _m ____ _ _
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'TAJ3LE 16
,

PaBe 1 Sequene; tevel Cutset Report f tr VBTMS02 Data file
09 23 1990=

fop Event VBTMS02 Top Event Probability: 1.281E*07 ,

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

Cutset Cutset
Rank Importance Probability

,

1 2.600E 01 3.330E 08

INIT MS**MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS' '
L-NPC10W **M 3.700E 03 PUMP G10W DUT OF SERVICE DUE TO MAINTENANCE
U SX3 3 W 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFtR 3 TIMES

2 2.108E 01 2.700E-08 >

INIT MS -MS 3.000E 03 * INITI ATING EVENT MS FOR [ VENT 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 2.108E 01 2.700E 08

IN!T MS MS.. 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS8
.-

L-MPG 10W S 3.000E-03 MTR DRIVEN PP G10W FT START ON DEM
U SX3 3- N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

3 7.026E 02 9.000E 09

INIT MS--MS 3.000E 03 INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'

L SV3110*- J 1.000E 03 - SOLEN 0!D VLV 3110 FT DEACTUATE ON DEKAND
U SX3 3 * N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

$

4 3.513E-02 4.500E 09
1

INIT MS -MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L XVG10WM -X , 5.000E 04 * No MIN! FLOW ONE OF 5 KANUAL VALVES LEFT CLOSED

U-SX3-3 - N 3.000E 03 TRANSFER SWITCN 3 FAILS TO TRANSFER 3 TIMES

5 3.232E 02 4.140E-09

INIT MS -MS . 3.000E 03 * INITI ATING EVENT HS FOR EVENT TREE 'VBTMS'
. U DGB -6NR 1.380E 02 DIESEL GENERATOR B FT RUN FOR 6 HOURS

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

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

6 2.108E 02 2.700E 09
'

INIT MS.-MS- 3.000E' 03 * INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C14 N 3.000E-03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U:0GDSD V 1.000E 01 CPERATOR FAILS TO START OtD DIESEL
U-SX3 3*---N -3.000E-03 - TRANSFER SWITCN 3 FAILS TO TRANSFER 3 TIMES

,

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



. - .

4

-Page 2. Sequenet.lsvel Cutset Report fir VBTMS02 Data File
- 09 23 1990-

'

Top Event VBTMS02 Top Event Probability: 1.281E 07

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

Cutset Cutset
*

_ Rank. Importance Probability

7 1,784E 02 -2.285E 09

INIT MS MS 3,000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U DGB 6HR 1.380E 02 - DIESE! GENERATOR B FT RUN FOR 6 HOURS . -!

U-DGDSD *1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-00CONLOOPZ 1.000E 03 CONDIT10hAL LOSS OF OFFSITE POWER G!VEN TURBINE TRIP

8 '1.405E 02 .1.800E 09

INIT MS -MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
't

*

- U C212C026HO 6.000E 06 BKR (CNTL) 4160V 12CO2 FT REM CLOSED 6 HOURS
- U-DGDSD V 1.000E-01 OPERATOR FAILS TO START DSD DIESEL

8 1.405E 02 1.800E 09

INIT MS -MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U DGDSD Y 1.000E 01 - OPERATOR FAILS TO START DSD DIESEL
U T1AUXC 6HI 6.000E 06 - >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS

r.

.8 1.405E 02 1.800E-09'

INIT MS MS 3.000E 03 - INITIATING EVENT MS FOR EVENT TREE 'VSTMS' ,

L XVG1DWL* X 2.0GOE 04 NO LUBE Olt COOLING 10F 2 MANUAL VALVES LEFT CLOSED
U SX3 3 - N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES -

8 1.405E-02 1.800E 09

INIT MS- MS 3.00DE 03 - INITIATING EVENT MS FDR EVENT TREE 'VSTMS'
L AV3110 --M 2.000E 04 CV-3110 CLOSED DUE TO MAINTENANCE a

U SX3 3 -N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

9 1.265E 02 1.610E 09

INIT*MS MS 3.000E 03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L MPG 1DW-6HR 1.800E-04 - MTR DRIVEN PP G10W FT RUN FOR 6 HR

= U-SX3 3 *- N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES .;

10 1.163E 02 1.490E*D9

'

INIT MS -MS 3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C14 N 3.000E-03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U DGDSO 1DR 5.520E-02 DIESEL CENERATOR DSD FT RUN FOR 24 HOURS

U-Sx3 3 - N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

-t

i

f

w



7

LPage3' Sequencs level cuts:t Report fer.VBTMS02 D:ta File
09 23 1990.

Top Event: VBTMS02 Top Event Probability: 1.281E 07

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

Cutset Cutset
Rank leportance Probability

11 7.756E 03 9.936E 10

INIT MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS8

-U C212C026H0 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U DGDSD 1DR. 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

11 7.756E 03 9.936E 10
!

INIT+MS* MS 3.000E 03 INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'

U DGDSD* 1DR -5.520E 02 * DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

U T1AUXC 6HI 6.000E 06 - >4160V XFMR AUXC LOW /NO QUTPUT WITHIN 6 HOURS

12 -. 7.026E 03 9.000E 10

INIT MS* MS 3.000E 03 INITIATING EVENT MS FOR F. VENT TREE 'VBTMS'
L XV389 " 1.000E 04 MANUAL VLV 389 LEFT OPEN POST MAINT
U SX3 3 - s -3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

12 7.026E 03 9.000E 10 .

INIT MS MS 3.000E 03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L XVG10WS X 1.000E 04_ INSUFFICIENT FLOW TO PUMP G10W DUE TO MANUAL VALVE CLOSURE |
U SX3 3 N '3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES {

12 7.026E 03 9.000E 10

INIT MS -MS -3.000E-03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS' g
L CV387 P 1.000E 04 CHECK VLV 387 FT OPEN ON DEM j

U SX3 3 * N 3.000E 03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES j

|

13 3.232E 03 4.140E*10

INIT MS- MS 3.000E-03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U DGB 6NR 1.380E 02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS
U MXB42 Y 1.000E 02 - OPERATOR FAILS 10 OPERATE MANUAL SWITCH B42

U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF 0FFSITE F0WER GIVEN TURBINE TRIP

l
13 3.232E 03 4.140E 10

!

INIT MS -MS 3.000E 03 INITIATlWG EVENT MS FOR EVENT TREE 'VBTMS'
U-DG8****6HR 1.380E 02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS

-U DGDSDSW- V 1.000E 02 OPERATOR FAILS TU AllGN PP G10W TO BUS A4 Li

;U 00CONLOOPZ Lt.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

-

!

!

''
s



FP

L

b PoBe 4- .Sequenc2 livet Cut' set Report.ftr VSTMS02 Data File-

I
- 09 23 1990-

4

LTop Event VBTMSO2, Top Event Probability: 1.281E 07

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

#

. . Cutset Cutset
Rank - lepertence Probabill ty - .

14 2.133E 03 .2.732E 10

INIT MS MS 3.000E 03 +:lNITIATlh0 EVENT M$ FOR EVENT TREE 'VBTMS'
'

|U DGB * -6HR 1.380E 02 - Dl!SEL CENLRATOS P FT RUN FOR 6 HOURS
U-DGOS0 M 6.600E 03 DSD DIECEL DOWN DUE TO MAINTENANCE
U 00CONLOOPZ 1.000E-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

15 2.108E 03 2.700E 10

~INIT MS -MS 3.0000 03 * |NITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C14 *N 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM- .,

U MXB42 - Y 1.000E 02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U SX3*3* - N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES ,

i

15 2.108E 03 2.700E 10 i

'INIT MS -MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'YBTMS' -|
U C212C14 N 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U DGDSDSW V 1.000E-02 OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
U SX3*3* N 3.000E-03 TRANSFER SWITCH 3 FAILS TO TRANSTER 3 TIMES

!

'

; 16 1.405E 03 1.800E 10
'

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

U C212C026HO 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS . |

| U MXB42 V 1.000E 02 * OPERATOR FAILS TO OPERATE MANUAL SWITCu B42 1

16-1.405E-03 1.800E 10 I

INIT MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C026H0 6.000E 06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS |

'.U DGDSOSW Y 1.000E 02 0PERATOR FAILS TO AllGN PP G10W TO BUS A4 |
~

16 1.405E 03: 1.800E 10

. INIT MS .;3 - 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 6NI 6.000E 06 >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOURS .. j
| 1

i' 16 1.405E 03- 1.800E 10
~

l*
,

ls JINIT MS MS. 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'

U DGDSDSW V 1.000E 02 - OPERATOR FAILS TO ALIGN PP G10W TO BUS A4

,

U T1AUXC 6HI 6.000E 06 * >4160V XFMR AUXC LOW /NO CUTPUT WITHIN 6 HOURS
1.

1,; ,G

|
'

1

!

|
|

|-
,
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#

Pope' $ ! Sequence level' Cutset Report f tr YSTMS02 Data File
09 23 19901 !

Top Event: VBTMS02 Top Event Probability: 1.281E 07 |
i

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

Cutset cutset
' Rank' ' lepor tance Probability

i
17,1.391E 03 1.752E 10

INIT MS MS.- 3.000E 03 * INITIATING EVENT MS FOR EVENT TREE 'VSTMS8 ;

U C212C14* N. 3.000E 03 BKR (LNTL) 4160V 12C14 FT CLOSE ON DEM
U DGOS0 M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE i

U SX3 3 N 3.000E 03 TRANSFER SWITCH 3' FAILS TO TRANSFER 3 TIMES
s

!' - 18 1.196E 03 1.532E 10

INIT MS MS 3.000E 03 INIslATING EVENT MS FOR EVENT TREE 'VBTMS' <

L MPG 10W M 3.700E 03 - PUMP 610W OUT OF SERYlCE DUE TO MAINTENANCE
U DGB ***6HR 1.380E 02 DIESEL CENERATOR B FT RUN FOR 6 HOURS

U-00CONLOOPZ c 1.000E 03 CONDIT10ML LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

19 9.695E 04. 1.242E 10

l' WIT MS MS 3.000E 03 INITIATlWG EVENT MS FOR EVENT TREE 'VBTMS' |

L* MPG 10W S 3.000E 03 MTR-DRIVEN PP G1DW FT START ON DEM
I

U DGB 6HR 1.380E 02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS
U*00CONLDOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP ,

,

19 - 9.695E 04 1.242E 10

INIT MS -MS~ 3.000E 03 INITI ATING EVENT MS FOR EVENT TREE 'VSTMS'
L AV3110 P 3.000E 03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM l
U-DGB 6HR .1.380E-02 DIESEL GENERATOR B'FT RUN FOR 6 HOURW

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

I20 9.274E O4 1.188E 10-

INIT MS MS - 3.000E 03 * INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C026HO 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U DGOSO M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE

20 9.274E 04 1.188E 10

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

U DGOSO-- M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE
u-T1AUXC 6HI 6.000E 06 >4160V XFMR AUXC LOW /NO DUTPUT WITHIN 6 HOURS

n .

[



TABLE 17
Page 1 Sequenes Isvel Cutset Rtport for VBTMS03 Data File
09 23 1990

P: Top Event: VBTMS03 Top Event Probability: 3.230E 07

This file was created on 9 231990 at.11:21:21
,

'Cutset Cutset
iRank leportance Probability

1 5.480E 01 1.770E 07

INIT MS* MS 3.000E 03 INITIATlWG EVENT MS FOR EVENT TREE 'VBTMS'

U DGB *** S 5.900E 02 DIESEL GENERATOR B FT START ON DEM
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

2 1.85BE 01 6.000E 08

INIT MS MS 3.000E 03 - !WITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U DGB - M 2.000E 02 DIESEL GANERATOR B OUT OF SERVICE DUE 10 MAINTENANCE
U 00CONLOOPZ 1.000E 03 - CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP-

3 1.393E-01 4.500E 08

I SYINSTAIR 5.000E 03 INSTRUMENT AIR FAILS

INIT MS MS 3.000E 03 * INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U SX3 3 N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

4' 4.273E 02 1.580E 08

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

U DGB 2HR 4.600E 03 - DIESEL GENERATOR B FT RUN FOR 2 HOURS

U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWCR GIVEN TURBINE TRIP

5 2.787E 02 9.000E 09

INIT MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U 00CONLOOPZ .1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP
U Sx3 3 N 3.000E-03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

5 2.787E 02 _9.000E C?
.

INif MS MS 3.000E-03 * INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U C212C02 P 3.000E 03 * BKR (CNTL) 4160V 12C02 Fi OPEN ON DEM
U 00CONLOOPZ 1.000E 03 * CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5 2.787E 02 9.000E 09

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

U-C212C15**N 3.000E 03 BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
U 00COWLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

6 5.573E * 04 1.800E 10

C SV3518 2HL 2.000E-05 - SOLENOID YLV 3518 ACTS /DE ACTS SPUR W/l 2 HOURS
IN!T MS *MS 3.000E 03- INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-SK3 3 N 3.000E 03 TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

,

I

!

.._J
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TABLE .8-
Page 1 ~ Sequenes level Cutset Report fir VBTMSO4 Data File
09 23 1990

Top Event VBTMSO4 Top Event Probability: 4.879E 08

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

Cutset. Cutset
Rank - Importance - Probability

.

1 3.628E 01 1.770E 08-

INit MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
- U DGB S 5,900E 02 DIESEL GENERATOR S FT START ON DEM

U-DGDSD Y 1.000E 01 * OPERATOR FAILS TO START DSD DIESEL
U 00CONLOOP2 1.000E-03 - CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBlNE TRIP

'2 2.002E 01 9.770E 09

INIT MS MS 3.000E-03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U DGB - **S 5.900E 02 DIESEL CENERATOR B FT START ON DEM
U DGDSD 1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

p U-00CONLOOP2 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

1'
!- 3 1.230E 01.. 6.000E 09

INIT MS* MS 3.000E 03 * INITIATING EVENT MS FOR EVENT TREE.'VBTMS'
U-DGB- - M 2.000E-02 DIESLL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

U DGDSD V 1.000E-01 * OPERATOR FAILS 10 START DSD DIESEL ,

U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TUR81NE TRIP

4 6.788E 02 3.312E 09

INIT MS MS 3.000E 03 - INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'
U DG8* - M 2.000E 02 DIESEL GANERATOR B CUT OF SERVICE DUE TO MAINTENANCE

JU DGDSD 1DR : 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5 3.628E 02 1.770E 09

.INIT-MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'-
U DGB S'5.900E 02 DIESEL GENERATOR B FT START ON DEM
U DGDSDSW Y 1.000E 02 * OPERATOR FAILS TO ALIGN PP ul0W TO BUS A4
U 00CONLOOP2 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

51 3.628E 02 1.770E 09

INIT MS -MS 3.000E 03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS''
! U DGB -- S 5.900E 02 - DIESEL GENERATOR B FT START ON DEM

_U MxB42 V 1.000E 02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U40CONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TUPBINE TRIP

6 2.394E 02 1.168E-09

LIN!T-MS MS 3.000E 03 - INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'
W DGB - S 5.900E 02 - DIESEL GENERATOR B FT START ON DEM
U DGOSO -- H 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE
U 00CONL0002 1.000E 03 * CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

,

I-
_ _________.__________2
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L Pape 2 Sequence tsvel cutsSt R: port for VBTMSO4 D:ta file -
'09 23 1990

Top Event VBTMSO4 Top Event Probability: 4.879E 08

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

Cutset- Cutset
Rank Inportance ProbablLity

7 1.845E 02 9.000E 10

INIT MS -MS 3.000E 03 INiil A'.ING EVENT MS FOR EVENT TREE 'VBTMS'

U C212C02 P 3.000E 03 BKR GNTL) 4160V 12C02 FT OPEN ON DEM
-U DGOSD - V 1.000E 01 OPFRATOR FAILS 10 START DSD DIESEL

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

7 1 345E 02 9.000E 10

INIT MS MS 3.000E 03 INITIATING EVE'~ 1 FOR EVENT TREE 'VSTMS'

U-C212C15* N 3.000E 03 * BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
= U DGDSD Y 1.000E-01 * OPERATOR FAILS TO START DSD DIESEL

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

8 1.342E 02 6.549E 10

INIT MS* MS 3.000E*03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L* MPG 10W- M 3.700E*03 PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

U DGB -*S 5.900E 02 * DIESEL GENERATOR B FT START ON DEM
U+00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

9 1.230E 02 -6.000E 10.

INIT*MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U DGB -M 2.000E 02 DIESEL CANERATOR 8 OUT OF SERVICE DUE TO MAINTENANCE

U DGDSDSW Y 1.000E 02 OPERATOR FAILS 10 ALIGN PP G10W 10 BUS A4
U-00CONLOOPZ .1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

9 123M 02 6.000E 10

"

INIT-MS MS' -3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMa'
U DGB M 2.000E 02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U MXB42 V 1.000E 02 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U-00CONLOOPZ 1.000E 03 CONDlfl0NAL LOSS CF OFFSITE POWER CIVEN TURBINE TRIP,

~10 1.088E 02 5.310E 10

INIT MS. MS 3.000E-03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L MPG 10W + S 3.000E 03 MTR DRIVEN PP G10W FT START ON DEM
U DGB S 5.900E 02 DIESEL GENERATOR B FT START ON DEM

= U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINF TRIP

.10 1.088E 02 5.310E 10
v-

INIT MS MS .3.000E 03 * lNiilATING EVENT MS FOR EVENT' TREE 'VBTMS'
.

L AV3110- P 3.000E 03 AIR-OPERATED VLV 3110 FT OPEN ON DEM
U DGB S 5.900E 0? DIESEL GENERATOR 8 FT START ON DEM
U-00CONLOOPZ 1.000E 03 CONDITIONAL LOSS 0F OFFSITE POWER GIVEN TURBINE TRIP



'P5Be3 . SequencPlevel Cutsit Report ftr VBTMSO4'Dete Filey

09 23 1990
Top Event: VBTMSO4 Top Event Probability: 4.87h .,

This file was created on 9 231990 at 11:22:13

Cutset Cutset'

Rank Importance Probability.

11 1.018E 02- 4.968E 10

INIT MS MS 3.000E 03 * INITIATING EVE'dT MS FOR EVENT TREE 'VBTMS'
U-C212C02 P 3.000E 03 - BKR (CNTL) 416M $2C02 FT OPEN ON DEM
U DGDSD 1DR 5.520E 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U 00CONLOOPZ' 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

11 1.018E 02 4.968E 10
i

INIT MS MS 3.000E 03 INiilATING EVENT MS FOR EVENT TkEE 'VBTMS' ,

U C212C15 -N 3.000E 03 BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM i

U DGDSD 1DR 5.520L 02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS j
U-00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

12 8.116E 03 3.960E 10

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 T0 41AINTENANCE |

U-DGOSO M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE |
U+00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

'

13 4.550E 03 2.220E 10
.

INIT-MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L-MPG 10W M 3.700E 03 PUMP G10W CUT OF SERVICE DUE TO MAINTENANCE

.

U-DGB - M 2.000E-02 - DIESEL CANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP i

14 3.689E 03 1.800E 10 f

INIT MS MS 3.000E 03 * INITIATING EVFNT MS FOR EVENT TREE 'VPTMS' i

L MPG 10W S 3.000E 03 MTR DRIVEN PP G10W FT START ON DEM !
L

U-DGB.-- M 2.000E 02 DIESEL GANERATOR B CUT OF SERVICE DUE TO MAINTENANCE |

E U 00CONLOOPI 1.000E-03 M DITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP |

" 14 3.689E 03 - 1.800E 10
i

'
INIT MS -MS- 3.000E 03 * INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L AV3110 P 3.000E 03 - AIR OPERATED VLV 3110 FT OPEN ON DEM

E U DGB M 2.000E 02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE. ]
| U-00CONLOOPZ 1.000E 03 * CON 0!TIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

'

15 3.628E 03 1.770E 10 ,

I

INIT MS -MS 3.000E*03 * INITIATING EVENT MS FOR EVENT TREE 'VBTM! !

L SY3110 J 1.000E 03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMANC
U DGB - S 5.900E 02 - OlESEL GENERATOR B FT START ON DEM

| U 00CONLOOP2 1.000E 03 CONDITIONAL LOSS OF 0FFSITE POWER GIVEN TURBINE TRIP

i
i

,

'

t
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. Pope 4 Sequenci ICvel Cuts 3t Report f:r VBTMSO4 Data File -
09 23 , J

Top Event VBTMSO4 Top Event Probability ' 4.879E * 08

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

; Cutset Cutset ,

Rank Importance Probability'

-

F

16 3.412E 03 1.665E 10
.

I SYINSTAIR 5.000E 03 INSTRUMENT AIR FAILS

INIT MS MS 3.000E 03 -* INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L MPG 10W M 3.700E 03 PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
U SX3 3 N 3.000E 03 * TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

17 2.767E 03 1.350E 10

I SYINSTAIR 5.000E 03 INSTRUMENT AIR FAILS

INIT MS MS 3.000E 03 - INITIATING EVENT MS FOR [YENT TREF *v8TMS'
L AV3110 P- 3.000E 03 AIR-OPERATED VLV 3110 FT OPr,n ON DEM

'

U $x3 3 N 3.000E 03 TRANSFER SWITCH 3 FAILS *.0 TRANSFER 3 TIMES

17 2.767E 03 1.350E 10

1 SYlNSTA R 5.000E 03 INSTRUMENT AIR FAILS
-! NIT MS MS 3.000E 03 INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L MPG 10W S 3.000E 03 * MTR DRIVEN PP G10W FT START ON DEM- .t

U Sx3 3 - N - 3.000E 03 TRANSFER SWITCN 3 FAILS TO TRANSF[R 3 TIMES
, ,

L

i-

|

[

t

i-
|

?

t

:

L

.
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|
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TABLE 19
'

'

PaBe 1-
.

Sequenes level Cutsst Report for VBTMSOS Data file
'

09-23 1990
Top Event VBTMSDS Top Event Probability: 2.370E 09

r 4

,

This file was created on 9 23-1990 at 11:23:04

Cutset .Cutset-
Rank =Importance Probability-
--

1 7.468E 01 1.770E 09

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

KSSHORTVB- 1.000E 02 VITAL BUSSES Fall DOE TO SHORTS IMMED. FDLLOWING ACCIDENT
U DGB S 5.900E 02 - DIESEL GENERATOR S FT START DN DEM
U 00CONLOOPZ 1.000E 03 CM M FIONAL LCSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 2.532E 01 6.000E 10

INIT MS**MS ' 3.000E 03 INITI ATING EVENT MS FOR EVENT TREE 'VBTMS'
KSSHORTVB 1.000E 02 VITAL BUSSES Fall DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
U DGB M 2.000E 02 DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U 00CONLOOP2 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

i-

1

-

.

1
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''"e TABLE 20---e

P pe 1 Segoence levst Cutset Riport fer VBTSLO2 Data file
09 23 1990

Top Event: VBTSLO2 . Tor Event Probability: 9.177E 09-

This file was created on 9 23 1990 at 11:23:54

Cutset Cutset
Rank Importance Probabitity
-.

~l' 9.607E 01- 9.000E 09

INIT*S SL 3.00DE 03' INITIATING EVENT S FOR EVENT TREE 'VBTSL'
'R HUREPRE U 1.000E 03 OPERATORS Fall TO SET RECIRC FLOW CONTROLLERS PER PROC
U-$x3 3 +- N' 3.000E 03 TRANSFER SWITCH 3 FAILS To TRA'sFER 3 TIMES

2 1.929E 02 1.770E 10

INIT*S *SL 3.000E 03 INITI ATING EVENT S FOR EVENT TREE 8V81SL'
R HUREPRE U 1,000E 03 - OPERATORS Fall TO SET RECIRC FLOW CONTROLLERS PER PROC

U DGB S 5.900E 02 DIESEL CENERATOR S FT START ON DEM
U-00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBlNE TRIP

1

:

i

,

l

.

?

'

1,,



.,;
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TABLE 21e

.] P6Be 1 Sega ice level Cutset Report for C;15.93 D:ta file
CT 23 iP90

Top Event: VBTSLO3 Top Event Probabbity: 1.765E 07

This file was treated on 9 231990 at 11:24:47

Cutset Cutset
Rank Isportance Probabl|Ity

1 1.687E 01 3.330E 08

INit $ **SL 3.000E 03 * INITI AtlNG ESENT $ FDR EVENT TREE 'VBi$l''

L-MPG 10W M 3.700E 03 * PUMP G10W 00T OF $ERYlCE DUE TQ MAINTENANCE
U+$K3 3 u * 000E 03 TRANSFER SW11CH 3 FAILS 70 TRANSFER 3 TIMES.

2 '.530E 01 2.700E 08

IWit*$ **$L 3.000E 03 INITI AflWG EVENT $ FDR EVENT TREE 'VBTSL'
L AV3110 P 3.000E 03 * Alt OPERATED vtv 3110 FT OPEN DN DEM
U $X3 3 N 3.000E*03 TRANSFER SWITCH 3 F AILS TO TRAN$rER 3 f!ME$

2 1.530E 01 2.700E 08
,

INIT*$ **$L 3.000E 03 * |Niil AllWG EVENT $ FOR EVENT TREE 'VBISL'
L MPG 10W *$ 3.000E 03 * MTR DRIVEN PP G10W FT START ON DEM
U $K3 3 * N 3.000E 03 * TRAN$fER $ WITCH 3 FAILS TO TRANSFER 3 TIMES

3 1.003E 01 1.770E*08 i

INif.$***$L 3.000E 03 INITI AllNG EVENT $ FOR EVENT TREE 'VBTSL'
U DGB * $ 5.900E 02 DIESEL CENEP.AfDR B F* $1 ART DN DEM
U D GD $0- * * * V 1.000E 01 OPERA 10R FAILS TO START DSD DIESEL
H 00CONLOOPZ 1.000E 03 CONDITIONAL LOS$ OF OFFSITE POWER GIVEN TURBINE TRIP

4 5.537E 02 9.770E 09

|Nif $ * $L 3.000E 03 INiil AllNG EVENT $ FDR EVEWT 1REE 'VSTSL' '

UDCB $ 5.900E 02 * DIESEL GENERATOR B FT START ON DEM
U DGD$0 *1DR 3.520E 02 DIESEL GENERA 10R D$D FT RUN FDR 24 HOUR $
U 00CONLDOPZ 1.000E 03 * CONDITIONAL LO$$ OF OFF$|TE POWER GIVEN TURBINE TRIP

5 5.100E 02 9.000E 09

| NIT $ $L 3.000E 03 IN111AllNG EVENT $ FDR EVENT TREE 'VBISL' ,

L*$V3110 J 1.000E 03 $0LEN010 VLV 3110 FT DEACTUATE ON DEMAhD
U $X3 3 *N 3.000E 03 TRANSFER $ WITCH 3 FAILS TO TRANSFER 3 ilMES

6 3.400E*02 6.000E 09

INIT $ $L 3.C?0E 03 * INiilAllNG EVENT $ FOR EVENT TREE 'VBTSL'
U DGB M 2.000E 02 * DIESEL GANERAIDR B OUT OF $ERVICE DUE TO MAINTENANCE

V ;D V 1.000E 01 OPERATOR FAILS TO START 0$D DIESEL
L' - ONLDOPZ 1.000E-03 COND1110NAL LOSS OF OFF$ lie POWER CIVEF TURBlNE TRIP

|

|
i

f

I

_ _ _
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L Page 2 seqJenco level Cutset Report for V81 SLO 3 ! sata file

09 23 1990
Top Event VBisLO3 Top " vent Probability: 1.765E*07

This file was created on 9 23 1990 at 11:24:47 )

Cutset Cutset i

Rank luportance Probability

1

7 2.550E 02 4.500E*09 !

IWii 8** SL 3.000E*03 * |Nlil A11NG EVENT $ FOR EVENT TREE 'VITSL'
,
'

L XVG10 * *X 5.000E*04 * NO MINIFLOW * ONE OF 5 MANUAL VALVES LEFT CLOSED
U $x3*3 ***N 3.000E 03 * TRANSFER $VITCM 3 FAILS TO TRANSFER 311MES j

j

8 E JtG2 02 4.140E 09

INIT*$ **$L 3.000E*03 * INit! ATING EVENT $ FOR EVENT TREE 'VBi$L'
U DG8 + 6HR 1.380E 02 * DIESEL CthERATOR S F1 RUN FOR 6 HOUR $ !

U DGD$D*** V 1.000E*01 * OPERA 10R FAILS To $1 ART D$D DIE $EL - !

U-00CONLOOP2 1.000E 03 CONDifl0NAL LO$$ OF OFF$ lit POWER GIVEN TURBINE TRIP

9 1.877E*02 3.312E 09
2

INIT*S **$L 3.000E*03 * INiilAi!NG EVEli 3 FOR EVENT 1kEE 'VB'$L'
U DGB *****M 2.000E 02 DIEEEL CANERATOR B CUT OF $[RVICE DUE 10 MAINTEWANCE '

U DGD$D**1DR 5.520E*02 DIEEEL GENERA 10R D$D FT RUN FOR 24 H0JR$
U 00CONLOOPZ 1.000E 03 * CONDITIONAL Lost OF OFF$lTE POWER GIVEN TU231NE TRIP

L

10 1.530E*02 2.700E 09
,

IN11*$ *$L 3.000E 03 INiilAllNG EVENT $ FOR EVENT TREE 'VBTSL'
U C212C14**N 3.000E 03 * BKR (CNTL) 4160Y 12C14 Fi Clost ON DEM
U DGDSD + *V 1.000E*01 OPERATOR FAILS 10 $1 ART D$D DIESEL

U $x3 3 ** N 3.000E*03 TRANSFER $WliCH 3 FAILS TO TRANSFER 3 TIMES

11 1.295E*02 2.285E 09

INIT*$ $L 3.000E C? dl11ATING EVENT $ FOR EVENT TREE 'VSTSL'
'

U-DG8 ** 6HR 1.380E 02 plESEL GENERATOR 8 FT RUN FOR 6 HOUR $
U DGD$D**1DR 5.520E 02 * DIE $E , GENERAion D$D Fi RUN FOR 24 HOUR $
U 00COWLOOPZ 1,000E*03 CONDill0NAL LOS$ OF 0FF$11E POWER GIVEN TURBINE TRIP i

12 1.020E*02 1.800E 09

| NIT $ $L 3.000E 03 * INiilAilWG EVENT $ FOR EVENT TREE 4 V81$L'
U DGD$D ***V 1.000E 01 * OPERATOR 8 AILS 10 START D$D DirtEL
U*T1AUXC 6N! 6.000E 06 * >4160V XFMR AUXC LOW /N0 001001 WITHlN 6 HOUR $

.

12 1.020E 02 1.800E 09 ,

'

INil $ * $L 3.000E 03 INITI ATING EVENT $ FOR EVEN1 TREE 'VBISL8
U C212C026H0 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOUR $
U DGDSD **V 1.000E*01 * OPERATOR FAILS 10 tiART D$D DIESEL

I

i
.
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Page 3 . Sequenc ttvel Cutset Report fir Ci$L03 D;ta Flte y

C) 23 1990
Top Events VB1$LO3 Top Event Probability: 1.765E 07 |

!

This file was created on 9 23 1990 at 11:24:47 |

Cutset Cutset
tank Importance Probability

i- -

12 1.020E 02 1.800E 09

INIT*S"*$L 3.000E 03 INITI Allua EVENT $ FOR EVENT TREE 'VBist'
'
,

i
L XYG10WL X 2.000E 04 No LUBE Oil tuoLING 1 0F 2 MANUAL VALVES LEFT CLO$LO
U $X3 3 " " N 3.000E 03 TRANSFtR $ WITCH 3 FAIL $ TO TRANSFER 3 TIMES ,

|

12 1.020E 02 1.800E 09

INif $ "$L 3.000E 03 INiilATING EVENT $ FOR EVENT TREE 'VBI$L'
L AV3110" M 2.000E 04 CV 3110 CLOSED DUE TO MAINTENANCE
U $X3 3 " " N 3.000E 03 TRANSFER $ WITCH 3 FAILS TO TRANSFER 3 TIME $

'A 4.003E 02 1.770E 09
i

lhlf $" $L 3.000E 03 INITI ATING EVENT $ FOR EVENT TREE 'VBT$l' ;

U DGB " " $ 5.900E 02 DIESEL GENERA 10R B F1 $1 ART ON DEN
U DGDSDSW"V 1.000E 02 OPERATOR FAILS TO AllGN PP G10W TO BU$ A4
U 00CONLOOP2 1.000E 03 CONDifl0NAL LO$$ OF 0FFSITE POWER GIVEN TURBINE TRIP

13 1.003E 02 1.770E 09

INIT $ " $L 3.000E 03 * INITIATING EVENT $ FOR EVENT TREE 'YBISL'
U DGB"""$ 5.900E 02 DIESEL CtNERATOR 8 FT START ON DEM
U MXB42 " V 1.000E 02 OPERATOR FAILS 10 OPERATE MANUAL $ WITCH B42
0 00CONLOOP2 1.000E 03 CONDifl0NAL LO$$ OF OFFSITE POWER GIVEN TURBINE filP

14 9.181E 03 1.620E 09

INIT $"*$L 3.000E 03 INiilATING EVENT $ FOR EVENT TREE 'VBT$L'
L* MPG 10W 6HR 1.800E 04 * MTR DRIVEN PP G10W FT RUN FOR 6 HR

U $13 3 " " N 3.000E 03 TRANSFER $W"CN 3 FAILS 10 TRANSFER 3 TIMES

15 8.446E 03 1.490E 09

INif $ "$L 3.000E 03 INifl ATING EVENT $ FOR [ VENT TREE 'VBT$L'
U C212C14"N 3.000E 03 BER (CNTL) 4160V 12C14 FT CL0$t ON DEM
U DGDSD " 1DR 5.520E 02 DIESEL GENERATOR D$D FT RUN FOR 24 HOUR $
U $X3 3 " " N 3.000E 03 TR*NSFER $ WITCH 3 FAILS TO TRANSFER 3 IlMES

16 6.620E 03 1.16BE 09

| NIT *$ "$L 3.000E*03 INITIATING EVENT $ FOR EVENT TREE 'VBTSL'
U DGB " " " $ 5.900E 02 DIESEL GENERATOR B FT START ON DEM
U DGOS0" " M 6.600E 03 DSD DIESEL DOWN DUE 10 MAINTENANCE
U 00CONLOOP2 1.000E 03 CONDIT10NAL LOS$ OF OFFSITE POWER GIVEN TURBlNE TRIP

|
|
|

T

l'

r

i
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Page 4 seqJence level Cutset Report fir VBTSLO3 Data file
09 23 19P0

Top Event VSTSLC3 Top tvent Probabliity: 1.765t*07

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

Cutset Cutset
Rank Irgottance Probability
-

17 5.631t 03 9.9364 10
4

IWlf S***$L 3.000E*03 * INITIATING EVENT $ FOR EVENT TREL 'VBil'.'
U C212C026HO 6.000E*06 * BKR (CNTL) 4167V 12C02 FT REM CLOSED 6 HOWAS
U DGDSD 1DR 5.520E 02 * DIESEL GtWERATOR DSD F1 RUN FOR 24 HOURS

17 5.631t 03 9.936E 10 '

INit S **$L 3.000E*03 INit!ATING EVENT $ FOR EVENT TREE 'VBTSL'
U DGDED 1DR 5.520E 02 DitSEL ctNERATOR DSD FT RUN FOR 24 HOVRS
U 11AUXC 6H1 6.000E 06 >4160V XFMR Auxc LOW /NO OUTPUT WITHIN 6 HOURS

18 5.100E 03 9.000E 10

INIT $ $L 3.000t 03 * IW!Tl4 TING EVE 11 $ FOR EVENT TREE 'VBi$L'
U C212C02 P 3.000E 03 BKR (CNTL) 4160V 12C02 Fi OPEN ON DEM
U DGD&D* * * *V 1.000E 01 - OPERATOR FAILS 10 $1 ART DSD DIESEL
U 00CONLOOPZ 1.000E 03 CONDITIONAL LO$$ OF 0FFSlit POWER GIVEN TURBINE TRIP

18 5.100E 03 9.000E 10

INIf*S st 3.000E 03 * INITIAi!NG [ VENT $ FOR EVENT TREE 'VBTSL'
U C212C15**N 3.000E*03 * BKR (CNTL) 4160V 12C15 FT CL0st CW DEM
U DGDED ***V 1.000t*01 - OPERATOR F AILS 10 ST ART D$D DIESEL
U 00CONLOOPZ 1.M0E*03 * COND1110NAL LOSS OF OFFSlit POWER GIVEN TURBINE TRIP

18 5.100E 03 9.000E * 10

INIT*S **SL 3.000E*03 * INiilATING EVENT $ FOR EVENT TREE 'VBi$l'
L*CV387* P 1.000E 04 CHECK YLV 387 FT DPEN DN DEM
U SX3 3 ** N 3.000E 03 TRANSFER SWl'CH 3 FAILS TO TRANSFER 3 TIMES

18 5.100t*03 9.000E 10

INIT*$ **$L 3.000E 03 INITI ATING EVENT S FOR EVENT TREE 'VBTSL'
L*XVG10WS**X 1.000E 04 * INSUFFICIENT FLOW 10 PUMP C10W DUC TO MANUAL VAlvt CLOSURE
U $X3 3****N 3.D00E 03 * TRANSFER SWliCH 3 FAILS TO TRANSFER 3 TIMES

18 5.100L 03 9.000E 10

INIT*S + SL 3.000E*03 * INiil ATING EVENT S FOR EVENT TREE 'VBISL'
L XV389 + X 1.000t 04 MANUAL VLV 389 LEFT OPEN PO$i MAINT
U $K3 3.* -N - 3.000E-03 TRANSFER $ WITCH 3 FAILS TO TRANSFER 3 TIMES



PaBe 5 segaency lcvel Cutset Report for VBi$LO3 D:ta file
09 23 1990

top Event: VBisLO3 Top Event Probability: 1.765E 07

This file was created on 9 2; 990 at 11:24:47

Cutset Cutset
Rank . Importarte Probabillty

19 3.711E 03 6.549E 10

IWif 8 "$L 3.000E 03 * IN111 ATING EVENT $ FOR EVENT TREE 'VBTSL'

L MPG 10W "M 3.700E 03 * PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

U DGB " " $ 5.900E 02 DIESEL GENERATOR S FT START ON DEM
U 00LONLOOPZ 1.000E 03 * CONDifl0NAL LOS$ OF OFFS!!E POWER GIVEN TURBINE Ti'IP

20 3.400E 03 6.000E 10

INIT t "5L 3.000E 03 * INITI AflWG EVENT $ FOR EVENT TREE 'V6TSL'
UDGB"""M 2.000E 02 DIESEL CANERATOR B OUT OF SERVICE DUE 10 MAINTENMCE
U MKB42 "Y 1.000E 02 OPERATOR FAILS 10 OPERATE MANUAL $ WITCH B42
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF 0FFS11E POWER GIVEN TURBINE (RIP

20 3.400E 03 6.000E 10

INIT*$ "$L 3.000E 03 + (NIT'.AllNG tc $ FOR EVENT TREE 'VBISL'
U DGB " " " M 2.000E 02 * O!:sEL CANERATOR B Oli 0F *ERVICE DUE TO MAINTENANCE
U DGDSDSW"Y 1.000E 02 OPERATOR FAILS TO AllGN PP 410W 10 BUS A4
U 00CONLOOPZ 1.000E 03 CONDl110NAL LOSS OF OFFSITE POWER GIVEN TURBlWE 1 RIP

21 3.009E C3 5.310E 10

INIT 8" sL 3.000E 03 INITIATING EVENT $ FOR EVENT TREE 'VBTSL'
L MPG 10W "5 3.000E 03 MTR DRIVEN PP G10W F1 $1 ART ON DEM ,

U*DGB".*"$ 5.900E 02 DIESEL GENERATOR B FT START ON DEM f
U 00CONLOOPZ 1.000E 03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

21 3.009E 03 5.310E 10

INIT S*"$L 3.000c03 * |NITIAllNG EVENT $ FOR EVENT TREE 'VBTSL'
L.AV3110 " P 3.000E 03 Alt OPERATED VLV 3110 FT OPEN ON DEM
U DGB " " " 5 5.900E 02 * DIESEL GENERATOR B FT STAR" M DDi
U 00CONLOOPZ 1.000E 03 * CON 0lfl0NAL LOSS OF OFF51TL POWER GIVEN TURBINE TRIP

22 2.815E 03 4.968E 10

INIT*S" SL 3.000E 03 * INITI AllNG EVFAT $ FOR EVENT TREE 'VBISL'
U C212C15"N 3.000E 03 BKR (CNTL) 4*.60V 12C15 FT CLOSE ON DEM
U DGD$D" 1DR 5.520E 02 DIESEL GENEiATOR DSD FT RUN FOR 24 HOURS
U 00CONLOOPZ 1.000E 03 CONDITIONA'. LOSS Ed 0FFS11E POWER GIVEN TURBINE TRIP

22 2.815E 03 4.968E 10

INIT S " SL 3.000E 03 INITI Atlia EVENT S FOR EVENT TREE 'VBTSL' i

U C212C02"P 3.000E 03 BKR (CNTL, 4160V 12C02 FT OPEN ON DEM
U DGDSD " 1DR 5.520E 02 DIESEL GENL1A10R D$D FT RUN FOR 24 HOURS
U+03COWLOOPZ 1.000E 03 CONDlfl0NAL OSS OF 0FFS11E POWER GIVEN TURBlWE TRIP

!



!

|

Page 6 Segaenco level Cutset Report for VBTSLO3 Data FILO I
D9 23 1990 |

Top Event: VBTSLO3 Top Event Probability: 1.765E*07 j

This file was crested on 9 2319F0 at 11: C:47

Cutset Cutset
Rank Importance Probability

.

I

23 2.346E 03 4.14DE * 10

INIT $ **$L 3.000E*03 INITI AllNG EVENT $ FOR EVENT TREE 'VBTSL'
U DGB ***6HR 1.380t*02 DIESEL GENERA 10R $ FT RUN FOR 6 HOURS
U DGDSD$W *V 1.000E 02 * DPERATOR FAILS TO ALIGN PP C10W 10 BUS A4
U 00CONLOOPZ 1.000E*03 CON 0!TIONAL LOS$ OF OFF$ lit POWER CIVEN TURBINE TRIP

I23 2.346L*C3 4.140E 10
i

INit $** $L 3.000E*03 * |Niil AllNG EVENT $ FOR EVENT TREE 'VBTSL' &

U DGB****6HR 1.380t 02 DltsEL GENERATOR S FI RUN FOR 6 HOURS
U MxB42 * V 1.000E*02 * OPERATOR FAILS 10 OPERA 1E MANUAL SwifCH B42
U 00CONLOOPZ 1.000E 03 CONDifl0NAL LOS$ OF OFFSITE POWER GIVEN TURBlNE TRIP

24 2.244[ 03 3.960E 10
,

INIT*$ **$L 3.00DE*f' * INifl AtlNG EVENT $ FOR EVENT TREE 'VBTSL'
U DGB **** M 2.000E*02 * DIESEL GANERATOR B DUT OF $ERVICE DUE TO MAINTENANCE ,

U DGOSO ** M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENAoCE
U+00CONLOOPZ i.000E-03 CONDITIONAL LO$$ OF 0FFSITE POV.R GIVEN TURBlNE TRIP -

25 1.548t 03 2.732E 10

INil t **SL 3.000E 03 * INiil AllNG EVENT & FOR EVENT TREE 'VSTSL'
U DGB****6HR 1.380E*02 * DIESEL GENERATOR B Fi RUN FOR 6 HOURS
U DGOSO ** M 6.600E 03 * DSD DIESEL DOWN DUE TO MAINTENANCE
U+00CONLCCt2 1.000E*03 CONDjil0NAL LD55 0F OFFS!!E POWER GIVEN TURBIN2, IRIP

'
26 1.530E 03 2.700E 10

.

INIT S **st 3.000E 03 * INIT!ATING EVENT $ FOR EVENT TREE 'VBi$L'
U C212C14. N 3.000E 03 * BKR (CNTL) 4160V 12C14 Fi CLOSE ON DEM
U MXB42.** V 1.000E*02 OPERATC4 FAILS 10 DPERATE KANUAL SWITCH B42

"*SX3 3* **N 3.000E*03 * TRANSFER SWITCH 3 FAILS 10 TRANSFER 3 flMES

26 ' 1.53DE 03 2.700E 10

IWif s* SL 3.000E 03 * INITIAllNG EVENT $ FOR EVENT TREE 'VBTSL'
U C212C14**N 3.000E 03 BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U DGDSDSW Y 1.000E*02 * DPERATOR FAILS 10 AllGN PP G1DW TO BUS A4
U $X3*3****N 3.000E 03 * TRANSFER $ WITCH 3 FAILS TO TRANSFER 3 ilMES

27 1.25BE*03 2.220E*10

|' INIT*S **$L 3.000E D3 * IN111 ATING EVENT $ FOR EVENT TREE 'VBTSL'

l L* MPG 10W- M 3.700E 03 * PUMP G10W DUT OF SERVICE DUE TO MAINTENANCE

| U DGB***** M 2.000E 02 DIESEL GANERATOR S OUT OF SERVICE DUE 10 KAINTENANCE
l U 00CONLOOPZ 1.000E 03 CONDifl0NAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

I

i
I

f.



+ p

I
U Pete T Se w ence 1; vel C;tset Report far VBTSLO3 Data file

C 231990 - j

1.76'E 07 ifop Event: VBTSLO3 Top Event Probability: s

! This file was created on 9 23 1990 et 11:24:47
|
iCutset Cutset

konk Importerte Probability )
i-

|

28 1.020C 03 1.800E 10 -|

INIT $ "$L 3.000E 03 * INITIATING EVENT $ FOR EVENT TREE 'VBTSL'
U C212C026HO 6.000E 06 BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOUR $ |

U DGDSDSW"Y 1.000E 02 OPERATOR FAILS 10 ALIGN PP G10W 10 BUS A4 j
j
'

28- 1.020E 03 1.800E*10

INIT s*"$L' 3.000E 03 * INITIATING EVENT $ FOR EVENT TREE 'VBTSL' 1

L MPG 10W "$ . 3.000E 03 * MIR DRIVEN PP C10W FT $1 ART ON DEM ;

U DGB "" M 2.000E 02 OltstL GANFitATOR B OUT OF SERVICE DUE TO MAlWTENANCE i

U 00CONL00r2 1.000E 03 * CONDITIONAL LO$$ OF OFFSITE 'tWER GIVEN TURBINE TRIP I

!
1

28 1.020E 03 1.800E 10 j

INIT $ "$L 3.000E 03 e INITI ATlWG EVENT $ FOR EVENT TREE 'VBTSL' .;

L AV3110 ~ P 3.000E 03 * AIR OPERATED vtV 3110 FT OPEN ON DEM
U DGB " " " M 2.000E 02 DIESEL GANERATOR B OUT OF $[RVICE DUE TO MAINTENANCE
U 00CONLOOP2 1.000E 03 * CONDITIONAL LOS$ OF OFFSITE POWER GIVEN TURBINE TRIP

,

!

28 1.020E 03 1.800E 10
|

|NID$*"$L 3.000E 03 INITI ATING EVENT $ FOR EVENT TREE 'VBTSL' .

U C212C026HO 6.000C*06 = BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOUR $ ,

,
U MXB42 " V 1.000E 02 * OPERATOR FAILS 10 OPERATE MANUAL $ WITCH B42

1.

| 28 1.020E 03 1.800E 10
|
l INIT $" SL 3.000E 03 * INITI ATING EVENT $ FOR EVENT TREE 'VBTSL' |

U MXB42" " Y 1.000E 02 + OPERATOR FAILS 10 OPERATE MANUAL SWITCH B42 !

U T1AUXC 6HI 6.000E 06 * >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOUR $

(: 28 1.020E 03 1.800E 10
|
| INIT $ "$L 3.000E 03 INITIATING EVENT $ FOR EVENT TREE 'VBTSL'

'U EGDSDSW"Y 1.000E 02 * OPERATOR FAILS TO AllGN PP G10W 10 Bu$ A4
U TIAUXC 6HI 6.000E 06 * >4160V XFMR AUXC LOW /NO OUTPUT WITHIN 6 HOUR $

29 1.010E 03 1.782E 10

INIT S "$L - 3.000E 03 INITIATING EVENT $ FOR EVENT TREE 'VBTSL'

U C'.12C14" N 3.000E 03 * BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
I U f.GOS0 "M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE .

*

'J $X3 3 " N 3.000E*03 TRANSFER $ WITCH 3 FAILS TO TRANSFER 3 TIMES

|

'

,

L :

- - - - _ _ _ - - _ _ _ . _-
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Pope 8 Segaence level Cutset Report for VBISLO3 Data file
C^ 231990

Top Event: VPISLO3 Top Event Probability: 1.765E 07

This file was created on 9 231990 at 11:24:47

Cutset Cutset
Rank laportance Probability
-

30 1.003E 03 1.770E *10

INIT $ * $L 3.000E 03 * INITIAtlNG EVENT $ FOR EVENT TREE 'VBTSL'
L $V3110 ++J 1.000E 03 * $0LEN0!D YLV 3110 Fi DEACTUAtt DN DEMAND
U DGB *****$ 5.900E 02 DIESEL DENERATOR B FT START ON DEM
U-00CONLOOPZ 1.000E 03 * CONDITIONAL LOS$ OF 0FFSITE POWER GIVEN TURBINE TRIP

31 8.681E 04 1.532E*10

INiial***$L 3.000E 03 * |NiilAflWG EVENT $ FOR EVENT TREE 'VBTSL'
L MPG 10W***M 3.700E 03 * PUMP G10W OUT OF $ERVICE DUE TO MAINTENANCE
U DGB ***6HR 1.380E 02 * DIE $[L CENERAf 0R S FT RUN FOR 6 HOUR $
U 00 CON 1'10PZ 1.000E 03 * CONDIT10hAL LOS$ OF 0FF$ lit POWER CIVEN TURBINE TRIP

32 7.039E*04 1.242E 10

INIT $ **SL 3.000E 03 * INITIAtlNG EVENT $ FOR EVENT TREE 'VBTSL'
L MPG 10W **$ 3.000E 03 MTR DRIVIN PP G10W FT START DN DEM
U DGB*** 6HR 1.330E 02 * Di[$EL GENERATOR S Fi RUN FOR 6 HOUR $
U 00CONLOOPZ 1.000E 03 COND1110NAL LOS$ OF OFF$ lit POWER GIVEN TURBINE TRIP

32 7.039E 04 1.242E*10

INif s** $L 3.000E 03 * |Nifl ATING EVENT $ FOR EVENT TREE 'VSTSL'
L AV3110 P 3.000E*03 AIR OPERATED VLV 3110 F1 OPEN ON DEM
U DGB 6HR 1.380E*02 * DIESEL GENERATOR B FT RUN FOR 6 HOUR $
U 00CONLOOPZ 1.000E 03 = CON 0lfl0NAL LOS$ OF OFF$ lit POWER CIVEN TURBINE TRIP

33 6.732[ 04 1.188[ 10

INif $** $L 3.000E 03 * INITIAflNG EVENT $ FOR [ VENT TREE 'VBISL'
U C212C026H0 6.000E 06 * BKR (CWTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U DGOSO ** M 6.600E 03 DSD DIESEL DOWN DUE TO MAINTENANCE .
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FIGURE I

CORE DAMAGE DUE TO VITAL BUS FAILURE DURING LARGE LOCA
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FIGURE 3 .
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FIGURE 5

SIS /CSAS FAILURE DUE TO VITAL BUS LOSS - SHORT-TERM 09-22-1990
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FIGURE ?

FAILURE OF RECIRCULATION DUE-T0 VITAL BUS FAILURE 09-23-1990 !
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FIGURE 8

:

FAILURE OF HIGH FLOW CONTAINMENT SPAAY WITHIN 1 HOUR 09-22-1990
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FIGURE 9:

FAILURE OF HIGH FLOW CONTAINMENT SPRAY WITHIN 2 HOURS 09-22-1990
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FIGURE 11

BACKUP POWER FAILS WITHIN ONE HOUR 09-22-1990
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FIGURE 14'

FAILURE OF AFW-DUE TO VITAL BUS FAILURE 09-22-1990
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