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3.5 R

3.5.1 REACTOR TRIP SYSTEM INSTRUMENTATION

APPLICABILITY:

QBJECTIVE:

SPECIFICATION:

ACTION:

‘ SAN ONOFRE - UNIT ] 3.5-1

N R

As shown in Tabple 3.5.1«1,

To ddlineata’the cond1tfon§ of the Plant tnstrumentation and

- safety circuits necessary to ensure reactor safety,

As a minimum, the reactor trip systeﬁ fnstrumentation -
channels and interlocks of Table 3.5.1-1 shal] be OPERABLE.

As shown in Table 3.5.1-]. s

Ouring plant operations, the complete tnstrumentation systems
will normally be in service.(1) Reactor safaty is provided by
the Reactor Protection System, which automatically initiatas
appropriate action to pravent exceeding established
1imits.(2) Safety 1s not compromised, however, by continuing
operation with certain instrumentation channels oyt 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 effactiveness of the

reactor control and protection system when any one or'more of
the channels s out of service. R

(1) Final Engineering Report and Safety Analysis, Section §.

(2) Final Engineering Report and Safety Analysi#.
- Section §.2. - :

(3) NIS Safety Review Report, April 1988 _

AMENOMENT NO: 83, 117, 130



AB S5.1-
1]
g A
NININUM
e : TOTAL KO. CHANNELS CHANNEL'S APPLICABLE :
=] FUNCTION UNJY Of CHANNELS 10 TRIP QPERABLE HODES ACTION
ot d
m 1. Manual Resctor Trip 2 1 2 1, 2 |
. 2 ] F 3%, 4, 5 1
= 2. Power Range, Neutron Flux, 4 2 3 1, 2 2
— Overpower Trip
-
— 3. Power Range, Neutron Flux, 4 | R 4 1, 2 284
Oropped Rod Rod Stop :
. 4. Intermediate Range, Neutron 2 1 2 1008, 2*** k]
F lux ’
§. Source Range, Neutron Flux
A. Startup 2 | Rl 2 200 4
8. Shutdown 2 g 2 3%, 4, 5 7
C. Shutdown e 0 | 3, 4, and 5 5
6. NIS Coincidentor Logic 2 . 2 1, 2 29
w 3%, 4, 50 ?
n 7. Pressurizer Variable 3 2 2 ‘IMM 64
~n Low Pressure
8. Pressurizer Fixed High 3 2 2 1, 2 64
Pressure
9. Pressurizer High Level 3 2 2 | 64
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TABLE 3.5.]-1 (Continued)

Z
(=] HININUH )
g TOTAL NO. CHANNELS CHANNELS APPLICABLE
9 FUNCTION UNIT OF CHANNELS 10 JRIP OPERABLE HODES ACTION
m
. 10. Reactor Coolant Flow .
c A. Single Loop : 1/Yoop 1/Yoop in any 1/Voop in each 1 ' 68
= (Above 50X of Ful) Power) ' operating loop operat ing loop '
-
— 8. Two Loops ' 1/ loop 1/loop in two 1/ loop in each 10000 68 -
(Below 50X of Full Power) operat ing loops operating loop
11.  Steam/Feedwater Flow Mismatch 3 2 2 Y111 64
12. Turbine Trip-tow Fluid
' 01) Pressure 3 2 2 10000 64
13. Reactor Coolant Pump Breaker 1
Position }
A. Single Loop 1/ Yoop 1/1oop in any 1/Y00p in each 1 64
w {Above 50X of Full Power) operating loop operat ing loop
w 8. Two Loops 1/ Yoop 1/loop in two 1/1oap in each 14004 6
o (Below 50X of Full Power) operat ing loops operating loop
m o
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TABLE 3.5.1- ntinued
TABLE NOTATION

* With the reactor trip system breakers in the closed position, the
control rod drive system capable of rod withdrawal.

o A "TRIP" will stop all rod withdrawal. ]

*#**  Startyp 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. '

##%4 Below the P-7 (At Power Reactor Trip Defeat) Setpoint.

#44%  Above the P-7 (At Power Reactor Trip Defeat) Setpoint.

####4 Above the P-8 Setpoint. ' .

ACTION STAT T

ACTION 1 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperabie channel to
OPERABLE status within 48 hours or be in HOT STANDBY 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 OPERABLE 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 OPERABLE one less than the Minimum
Channels OPERABLE requirement and with the THERMAL POWER level:

a. Below the Source Range High Voltage Cutoff Setpoint, restore
the inoperable channel to OPERABLE 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 THERMAL 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
channel is OPERABLE.

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

SAN ONOFRE - UNIT 1 3.5-4 AMENDMENT NO: 55, 58, 83, 117,
_ 118, 121, 128, 130
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ACTION § -

ACTION 6§ -

With the number of OPERABLE channels one less than the Minimua
Channels OPERABLE requirement, verify compliance with the SHUTDCWRN
MARGIN requirements of Specification 3.5.2 as applicable, within

1 hour and at least once per 12 hours thereaftsr.

Hith'tht number of OPERABLE channels one less than the Totai

. Number of Channels, STARTUP and/or POWER OPERATION may proceed.

ACTION 7 -

ACTION 28 -

until performance of the next required OPERATIONAL TEST provided

the inoperable channel is placed in the tripped condition within
8 hours.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channgl to
OPERABLE status within 48 hours or open the reactor trip breakers
vithin the next hour.

Hith the number of OPERABLE channols less than the Minimum
Channels OPERABLE requirements, within one hour reduce THERMAL

- POWER such that T,y 1s lass than or equal to 551.5°F, and place

ACTION 29 -

the rod control system in manual mode.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirements, be in at least HOT STANDBY within

6 hours; however, one channe! may be removed from service for up
‘to 2 hours for surveillance testing per Specification 4. 1 ‘ '

provided the other channel {s OPERABLE.

=
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3.7 AUXILIARY ELECTRICAL SUPPLY

3.7.1 ELECTRICAL SUPPLY& OPERATING

* APPLICABILITY: MODES 1, 2, 3, and 4

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

SPECIFICATION: a.

SAN ONOFRE - UNIT 1

One Southern California Edison Company and one

San Diego Gas & Electric Company high voltage
transmission 1ine to the switchyard and two trans-
mission circuits from the switchyard, one immediate
and one delayed access, to the onsite safety-related
distribution system shall be OPERABLE. This config-
uration constitutes the two required offsite circuits.

Two redundant and independent diesel generators shall
be OPERABLE each with: '

1. A separate day tank containing a minimum 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.

Train A Emergency AC Buses shall be OPERABLE,
comprised of: :

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

Train B Emergency AC Buses shall be OPERABLE,
comprised of: ,

1. 4160 volt Bus 2C,
2. 480 volt Buses 2 and 4, and associated station
service transformers with tie breaker open. -

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

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

125 volt DC Bus 1 shall be OPERABLE and energized

from Battery No. 1, with at least one full capacity
charger. ‘

3.7-1 ' AMENDMENT NO. 134




125 volt DC Bus 2 shall be OPERABLE and energized
‘from Battery No. 2, with at least one full capacity
charger.

Two trains of Safeguards Load Sequencing Systems (SLSS)
shall be QPERABLE.*

The MOV-850C Uninterruptible Power Supply (UPS)
OPERABLE and energized from the battery with its full
capacity charger. **

Manual Transfer Switch 7 (MTS-7) shall be OPERABLE
and energized from MCC-2.

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

h 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

| - Specification 4.4 within one hour and at least once per

E 8 hours thereafter and Surveillance Requirement B.1l.a within

. 24 hours. Restore the circuit to OPERABLE status within

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

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

: Requirement B.1.a within 24 hours. Restore the inoperable
u diesel generator to OPERABLE status within 72 hours or be in
{ at least HOT STANDBY within the next & hours and in COLD
| _ SHUTDOWN within the following 30 hours.

C. With one offsite circuit and one diesel generator of the above
required AC electrical power sources inoperablie, demonstrate
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

Surveillance Requirement B.1l.a within 8 hours. Restore at

ﬂ least one of the inoperable sources to OPERABLE status within

' 12 hours or be in at least HOT STANDBY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours. Have at
least two offsite circuits and two diesel generators OPERABLE

w within 72 hours from the time of initial loss or be in at

“ least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN

within the following 30 hours.

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

: *The automatic load function may be blocked in Mode 3 at a pressurizer -
' pressure < 1900 psig.

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

SAN ONOFRE - UNIT 1 . 3.7-2 . AMENDMENT NO. 134




SAN ONOFRE - UNIT 1 ‘ ' 3.7

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

With two required offsite circuits inoperable, demonstrate
the operability of two diesel generators by performing
Surveillance Requirement B.l.a of Technical

Specification 4.4 within 8 hours, unless the diesel
generators are already operating. Restore at least one of
the 1noperab1e sources to OPERABLE status within 24 hours
or be in at least HOT STANDBY within the next 4 hours.

Have at least two offsite circuits and two diesel
generators OPERABLE within 72 hours from the time of
initial loss or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

With two of the above required diesel generators
inoperable, demonstrate the operability of two offsite
circuits by performing Surveillance Requirement A of
Technical Specification 4.4 within one hour and at least
once per 2 hours thereafter. Restore at least one of the
inoperable diesel generators to OPERABLE status within

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

With less than the above trains of Emergency AC buses
OPERABLE, restore the inoperable buses within 8 hours or
be in 'at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours.

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 HOT STANDBY 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 STANDBY within the next

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

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
least one full capacity charger within 2 hours or be in at
Teast HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the fo]low1ng 30 hours.

3 AMENDMENT NO. 134




J. With one Safeguards Load Sequencing System inoperable,
~ restore the inoperable sequencer to OPERABLE status within
' 4 ‘ 72 hours or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

K. With the MOV-850C UPS 1noperab1e, or not energized from
its associated battery and its full capacity charger
restore the UPS to OPERABLE status and re-energize the UPS
from its associated battery and its full capacity charger
within 72 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following
30 hours.

L.-  With MTS-7 inoperable or not energized from MCC-2, restore
MTS-7 to OPERABLE status and re-energize MTS-7 from MCC-2
within 2 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the fo]1ow1ng
30 hours.

M. With MTS-8 inoperable or not energized from MCC-4, restore
MTS-8 to OPERABLE status and re-energize MTS-8 from MCC-4
within 72 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN w1th1n 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
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
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 aux111ary power
for an orderly shutdown 1s provided.

Similarly, either transformer A or B, along with transformer C,
W provide redundancy of 4160 volt power to the auxiliary

‘ equipment, and in particular to the safety injection trains.

In addition, each 4160 volt bus has an onsite diesel generator
as backup. :

In MODES 1, 2, 3 and 4, two diesel generators provide the
necessary redundancy to protect against a failure of one of the
diesel generator systems or in case one diesel generator system
is taken out for maintenance, without requiring a reactor
: - shutdown. This also e11m1nates the necessity for depending on
: - one diesel generator to operate for extended periods without
‘ shutdown if it were required for post-accident conditions.

SAN ONOFRE - UNIT 1 3.7-4 ' AMENDMENT No. 134



When one diesel generator is inoperable, there is an additional .
ACTION requirement to verify that all required systems, sub- |
systems, 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 feed-

water pump is OPERABLE in MODES 1, 2, and 3.

These requirements are intended to provide assurance that a.loss
of offsite power event will not result in a complete loss of
safety function of critical systems during the period one of the
diesel generators is inoperable. The term verify as used in
this context means to administratively check by examining logs
or other information to determine if certain components are
out-of-service for maintenance or other reasons. It does not
mean to perform the surveillance requirements needed to demon-
strate the operability of the component.

The total connected design load on each diesel generator is
restricted to 6,000 kW or less. This requirement was the result
of a crankshaft crack propagation analysis (see Reference 1).
The analysis postulated that the crankshaft initially has

: stress-induced surface cracks. The analysis then considered the
| _ effect of four types of diesel load histories on the growth of
i o these cracks. Each load history consisted of repeated start-

; ) stop cycles with some steady state operation at full load (6,000
: . kW) between each start and its stop. The analysis concluded

“that for a crankshaft with a detectable size crack (10 mils
deep), the number of start-stop.cycles required to enlarge the
crack until it becomes self-propagating (18 mils deep) under the
full load steady state stresses represents the effective life of
the crankshaft. . ‘

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

The primary power source for Vital Buses 1, 2, 3, 3A, and 4 is
Train A DC Bus 1. The alternate power source is available from
MCC-2 through MTS-7. - The 1987 RPS 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 assured by

the operability of the load sequencers and the UPS for MOV-850C
and MOV-358 (MOV-850C UPS). Correct operation of the recircu-

lation system is assured by the operability of the MOV-850C UPS
which also supplies MOV-358.

: Manual Transfer Switch 8 (MTS-8) provides the means to‘power
: : MOV-883 and the MOV-850C UPS from either Train A or Train B.

SAN ONOFRE - UNIT 1 3.7-5 : - AMENDMENT NO. 136A




i - However, due to single failure considerations and environmental

effects, MTS-8 is normally powered from MCC-4 on Train B.
. MOV-883 is the discharge valve from the RWST and must remain |

open during the safety injection phase and close with initiation
of recirculation.

. REFERENCE: (1) Report No FaAA-84-12-14 (Revision 1.0), Evaluation of Trans- - |
, ient Conditions on Emergency Diesel Generator Crankshafts b
ﬂ ; at San Onofre Nuclear Generating Station, Unit 1. L

SAN ONOFRE - UNIT 1 | 3.7.6 AMENDMENT NO. 136




4.1.1 QPRRATIONAL SAFETY [TEMS

APPLICABILITY: Appiies to surveillance requirements for ftems directly
related to Safety Standards and Limiting Conditions for
" Operation. _ ‘
' QB;E;IIMﬁ:’“ To specify the minimum frequency and type of surveillance to

be applied to plant equipment and conditions.

SPECIFICATION:  A.

SAN ONOFRE - UNIT )

Reactor Trip System instrumentation shall be checked,
tested, and calibrated as indicated in Table 4.1.1.

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

The specific activity and boron concentration of the
reactor coolant shall be determined to be within the
1imits by performance of the sampliing and analysis
program of Table 4.1.2., Item la.

The specific activity of the secondary coolant system
shall be determined to be within the 1imit by performance
of the sampling and analysis program of Table 4.1.2.,
Item 1b.

A1l control rods shall be determined to be above the rod
insertion 1imits shown in Figure 3.5.2.1 by verifying
that each analog detector indicates at least 21 steps
above the rod insertion limits, to account for the
tnstrument inaccuracies, at least once per shift during
Startup conditions with Keee equal to or greater than

- one.

The position of each rod shall be determined to be within
the group demand limit and each rod position indicator
shall be determined to be OPERABLE by verifying that the
rod position indication system (Analog Detection System)
and the step counter indication system (Digital Detection
System) agree within 35 steps at least once per shift
during Startup and Power Operation except during time
intervals when the Rod Position Deviation Monitor is
inoperable, then compare the rod position indication
system (Analog Detection System) and the step counter
indication system (Digital Detection System) at least
once per 4 hours.

Quring MODE 1 or 2 operation each rod not fully inserted
in the core shall be determined to be OPERABLE by
movement of at least 10 steps in any one direction at
least once per 31 days. :

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

4.1=1 AMENOMENT NO: 29, 56, 83,
17, 130.
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EUNCTIONAL UNIT
i Manua) Reactor Trip
2. Power Range, Neutron Flux
3. Power Range, Neutron Flux,
Oropped Rod Rod Stop
4. Intermediate Range,
~ Neutron Flux
Source Range, Neutron Flux
6. KIS Coincldentor Logic
1. Pressurizer Vartable Low
Pressure
8. Pressurizer Pressure
9. Pressurizer lcvei
10. Reactor Coolant Flow
11.  Steam/Feedwater Flow
Mismatch
12.  Turbine Trip-Low Fluid
011 Pressure
13.  Reactor Coolant Pump Breaker

Position®

*Applicable to Item 6 n Table 2.1

ACJOR P_SYS

CHANNEL
CHECK

N.A.

S

N.A.

TABLE 4.).)

NSTRUMENTAVJON SUR NC

N.A.

UJREMHENTS
TRIP ACTUATING
DEVICE
CHANNEL OPERATIONAL
TEST TEST
NA. R
N N.A.
M N.A
S/u (1), N.A.
N
S/U (1), N.A.
n .
NA N.A.
N NA
M N.A.
' NA.
Q NA. N
M : A,
WA S/u.(1.6) °
R NA.

ACTUATION

LOGIC TEST
N.A.

N.A.
N.A.
N.A.
N.A.

N (5)

N.A.

NA.
NA.
NA.
NA.
NA.

N.A.




. | TABLE NOTATION

| (1) = If not performed in previous 31 days.

i

|

|

|

|
(2) = Qeat balance only, above 15% of RATED THERMAL POWER. Adjust channel
P if absolute 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
fnto MODE 2 or 1. . :

(5) - Each train shall be tested at least every 62 days on a STAGGERED
TEST BASIS.

(6) = Setpoint verification is not applicable.

' SAN ONOFRE - UNIT 1 4.1-3 * AMENDMENT NO: 117, j30 .




TABLE 4.1.2 ,
MINIMUM EQUIPMENT CHECX AND SAMPLING FREQUENCY

Check Frequency

la. Reactor Coolant 1. Gross Activity At least once per 72 hours.
Samples Determination Required during MODES
1,2, 3 and 4. ol
2. Isotopic Analysis 1 per 14 days. Required .
for DOSE EQUIVALENT only during MODE 1.
I-131 Concentration -
3. Spectr?séopic 1 per 6 months(2)
for £(1) Required only during
Determination MCDE 1. »
4. lIsotopic Analy- a) Once per 4 hours, (3)
sts for lodine whenever the specific
Including I-131, activity exceeds
[-133, and l-135. _ - 1.0 uCl/gram -

DOSE EQUIVALENT I-13
or 100/ E (1) uCi/gram.

D) One sample between 2 and

| § hours following a
‘ : THERMAL POWER change

exceeding 15 percent of
the RATED THERMAL POWER
within a one nour pericd.

S. Boron concentration Twice/Week

(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 hours
or longer. :

(3) Until the specific activity of the reactor coolant system is restored
within 1ts 1imits. :

SAN ONOFRE - UNIT 1 - 4.1-4 AMENOMENT NO: 25, 29, 70, -

9, 117, 130,




TABLE 4.1.2 (continued)

Check

Freguency

1.b_Secondary
Cocolant
Samples

L e

SAN ONOFRE - UNIT 1

Gross Activity

Determination

[sotopic Analy-
sis for DOSE
EQUIVALENT I-131
Concentration

7
@t

4.1-5

At least once per 72 hours;
Required only during
MODES 1, 2, 3 and 4.

a) 1 per 31 days, whenever
the gross activity
determination indicates
fodine concantrations
greater than 10% of the
allowable limit. Required
only during MODES 1, 2, 3
and 4.

b) 1 per § months, whenever
the gross activity
detarmination indicates
fodine concentrations
below 10% of the :
adllowable 1imit. Requirad
only during MODES 1, 2,

3, and 4.

AMENDMENT NO: . 25, 29, 70,
96, 130




TABLE 4.1.2 (continued)

w Check Frequency

| N _ |

1 2. Safety a. Boron Concentration Monthly when the reactor is
: ‘ Injection Line critical and prior to return
5 and RWST Water - of criticality when a period
f Samples ' of subcriticality extends

* the test beyond 1 month

“ u 3. Control Rod a. Verify that all rods At each refueling shutdown

| Drop move from full out to

“ full in, in less than

‘ 2.44 seconds

P 4. (Deleted)

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

| »

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

ﬂ § 7. Main Steam a. Test for OPERABILITY At each refueling shutdown
‘ Power Operated _ '

i Relief Valves

ﬂ 8. Trisodium a. Check for system At each refueling shutdown
: Phosphate availability as

3 ~ Additive delineated in

b Technical
i Specification 4.2

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

lity when a period of
L : subcriticality extends the
n test interval beyond six
I , "~ months

| 10. Not used.

P SAN ONOFRE =~ UNIT 1 4.1-6 AMENDMENT No. 134
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TABLE 4.1.2 (continued)

Cheack

Frequency

11,

2.

13.

14a.

15.

MOV-LCV=1100 C
Transfer Switch

Emergency Siren
Transfer Switch

Communication
Power Panel
Transfer Switch

Spent Fuel Pool
Water Level

. Refueling Pool

Water Lavel

Reactor

Coolant Loops/
Residual Heat
Removal Loops

SAN ONOFRE - UNIT 1

a. Verify that the fuse
hloek for either breaker
8-1198 to MCC 1 or
breaker 42-12A76 to
MCC 2A is removed.

a. Verify that the fuse
block for either breaker
8-1145 to MCC 1 or
breaker 8-1293A to
MCC 2 is removed

a. Verify that the fuse
block for either
breaker 8-1195 to MCC 1
or breaker 8-12938 to -
MCC 2 is removed

Verify water level per
Technical Specification
3.8 :

a. Per Technical Specifi-
cations 3.1.2.C and
3.1.2.0, in MODE 1
and MODE 2 and in MODE 3
with reactor trip
breakers closed, verify
that all required
reactor coolant loops
are in operation and
circulating reactor
coolant.

b. Per Technical Specifi-
cation 3.1.2.E, in
MODE 3 with the reactor
trip breakers open,
verify ‘

4,17

o

Same as I[tem 10 above

Same as Item \Q above

[}

Same as Item 10 above

a. Onca every saven days
when spent fuel is being
stored in the pool.

b. Within two hours prior
to start of and at least
once per 24 hours
thereafter during
movement of fuel
assemblies or RCC's.

a. Once per 12 hours

AMENOMENT NO: 25, 29, 38§,

77, 103, 130.



: : |

TABLE 4.]1.2 (continued) 7 _
|
|

Y ’ | -
11 . Check - Frequency

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

” ' ments and indicated

I , power availability.

2. The steam generators 2. Once per 12
h associated with the two hours
j required reactor coolant
‘ pumps are operable with
o _ secondary side water level
i : . - > 256 inches (wide range).

3. At least one reactor 3. Once per 12
‘ coolant loop is in hours

N _ operation and circulating
g ) reactor coolant. .
§ TR R :_ = €. Per Technical Specification S R
% ST IR 3.1.2.F, in MODE 4 verify RREPERE

1. At least two required 1. Once per 7 days
ﬁ (RC or RHR) pumps are

H - operable with correct

: ' breaker alignments and

L indicated power
M ‘ - availability.

: 2. The required steam 2. Once per 12
L o generators are operable hours

P : with secondary side water

Tevel > 256 inches (wide

range).

| . 3. At least one reactor 3. Once per 12
u coolant Toop/RHR TRAIN hours

‘ - is in operation and

E N circulating reactor

P - coolant.

‘ ' d. Per Technical Specifications
u 3.1.2.G6 and 3.1.2.H, in
| _ : ‘MODE 5 verify, as applicable:

® o
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TABLE 4.1.2 (continued)

Check _Frequency
1. At least one RHR TRAIN 1. Once per 12
‘. is in operation and hours
w B circulating reactor coolant.

- 2. When required, one 2. Once per 7
additional RHR TRAIN is days
operable with correct pump
breaker alignments and _
indicated power availability.

"~ 3. When required, the 3. Once per 12

- secondary side water level hours
of at least two steam
generators is > 256 inches
(wide range).

Per Technical Specification e. Once per 12

3.8.A.3, in MODE 6, with water hours -

level in refueling pool greater

than elevation 40 feet 3 inches,

verify that at least one method

of decay heat removal is in

operation and circulating

- reactor coolant at a flow

rate of at least 400 gpm.

Per Technical Specification

3.8.A.4, in MODE 6, with water

level in refueling pool less

than elevation 40 feet

3 inches, verify

1. At least one decay heat 1. Once per 12
removal method is in hours
operation and circulating
reactor coolant. .

2. One additional decay heat 2. Once per 7
removal method is operable days ‘

16. RWST
Contained
Water Yo]ume

SAN ONOFRE - UNIT 1

with correct pump breaker
alignments and indicated
power availability.

Verify volume > 50 ft. plant a
elevation

4.1-9

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

AMENDMENT NO: 77, 122, 125, 130



TA 4.1.3

MINIMUM FREQUENCIES FOR TESTING, CALIBRATING,

Channels
1. Axial Offset

2. Reactor Coolant
Temperature

3. Pressurizer
Pressure
Input to
Safety Injection
Actuation

4. Rod Position
Recorder

5. Charging Flow

6. Boric Acid Tank
Level

7. Residual Heat
Pump Flow

8. Volume Control
Tank Level

9. Hydrazine Tank
Level

SAN ONOFRE - UNIT 1

Surveillance

Calibration

- Check

Calibration

Test
Check

Calibration

Test

~Calibration

Check, comparison with
digital readouts
Calibration

Calibration

Test
Calibration

Calibration
Test
Calibration

Test

4.1-10

AND/OR CHECKING OF [NSTRUMENT CHANNELS

Minimum Frequency

At each refueling
shutdown

Once per shift

At each refueling
shutdown

Once per month
Once per shift

At each refueling
shutdown

Onée per month
At each refueling
shutdown

Once per shift during
operation

At each refueling
shutdown

At each refueling
shutdown '

Once per month

At each refueling
shutdown

At each fefueling
shutdown.

Once per month during'
MODES 1 and 2

At each refueling
shutdown

One per month during
operation

AMENDMENT NO: 117, 130.



-~ BASIS: CALIBRATION
D ' CALIBRATION should be performed at every reasonable

opportunity in order to ensure the pressntation and
dcquisition of accurate information.

ﬂ SR : o The nuclear flux (1inear level) channels should be éalibrated
! daily against a heat balance standard to account for errors
induced by, changing rod pattarns and core physics parameters.

L ; Other channeis are subject only to the “drift* errors induced
‘ within the instrumentation {tself and, consequently, can
: tolerate longer intervals between CALIBRATION. Process
Lo - system instrumentation errors induced by drift can be
L expected to remain within acceptable tolerances if

- recalibration is performed at intervals of approximately one
year. : .

“ | Substantial CALIBRATION shifts within a channal (essentially
: S a channel failure) will be revealed during routine checking
Lo S and testing proceduraes.

Thys, minimum CALIBRATION frequencies of oncs-per-day for the
nuclear flux (linear level) channels, and oncg-per-year

: (approximately) for the procass system channels is considered
D acceptable. » '

“ II

The minimum testing frequency for those instrument channels

- connected to the safety system is based on an assumed "unsafe
failyre" rate of one per channel every four years. This
assumption is, in turn, based on operating experience at
conventional and nuclear plants. An “unsafe failure* is
defined as one which negates channel operability and which,
due to its nature, s revealed only when the channel is
tested or attempts to respond to a bona fide signal.

The failure rate of one per channel every four years and the
testing interval of two weeks imply that, on the dverage, each
channe]l will be tnoperable for 1.75 days per year, or 1.75/365
year. Since two channels must fail in order to negate the
safety function, the probability of simultaneous failure of
two channels (assuming only two to be in saervica) is 1.75/365
: squared, or 2.3 x 10=9. Ffrom this 1t can be inferred that

W in a three channel system the probability of simyltaneous

SAN ONOFRE = UNIT | 4.1-11 ~ AMENOMENT NO: 25, 130'




failure of fvo channels is approximately 6.9 x 10=5. This
represents the fraction of time in which each three channel

“System would have ong operable and two inoperable channels,

and equals 6.9 x 10=7 x 8760 hours per year, or
(approximataly) 36 minutes/year. :

[t must also be noted that to thoroughly and correctly tast a
channel, the channel components must be made to respond in
the same manner and to the same type of input as they would
be expected to respond to during their normal opaeration.
This, of necessity, requires that during the test the channel
be made fnoperabie for a short period of time. This factor

-must be, and has been, taken into consideration in
determining testing frequencies.

Because of their greater degree of redundancy, the 1/3 and
2/4 logic arrays provide an even greatar measure of
protection and are thereby acceptable for the same testing
interval. Those items specified for monthly tasting are
a!soc1atad-uithhpfocnss components whare other means of
verificattol prosrde additicnal assyrancs that the channel is
operable, tNéreby requiring less frequent tasting.

Quring a 2-year testing period, the Reactor Coolant Flow
Trips for each loop were testad 40 times. In all the tests
the trips operatad precisaly on set point. Also, during this
period, there 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 reliabi1ity of these instrument channals
and particularly the Reactor Coolant Flow Trip, the testing
Interval of the Reactor Coolant Flow Trip has been extended -
to 3 months. .

CHECK

‘Fallures such as biown instrument fuses, defective

indicators, faultad amplifiers which result in “upscale” or
“downscale” indication, etc. can be easily racognized by

- simple observation of the functioning of an instrument or

system. Furthermore, such failures are, in many casas,
revealed by alarm or annunciator action, and a check
supplements this type of built-in surveillanca.

Based on experienca in operation of both conventional and

nuclear plant systems, the minimum checking frequency of onca
per shift is deemed adequate.

Chingo ﬂo: 5
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4.4 EMERGENCY POWER SYSTEM PERIODIC TESTING

E‘ﬁm. " APPLICABILITY: Applies to testing of the Emergency Power System.
| ' OBJECTIVE: To verify that the Emergency Power System will respond

promptly and properly when required.

SPECIFICATION: A. The required offsite circuits shall be determined OPERABLE
: at least once per 7 days by verifying correct breaker
~alignments and power availability.

B. The required diesel generators shall be demonstrated
OPERABLE:

1. At least once per 31 days on a STAGGERED TEST BASIS
by:

- a. Verifying the diesel performs a DG SLOW START from
standby conditions, .

b Verifying a fuel transfer pump can be started and

ﬂ transfers fuel from the storage system to the day
Do tank, .

‘ c. Verifying the diesel generator is synchronized and
| running at 6000 kW (+100 kW, -500 kW) for
fy ' _ 2 60 minutes,

o d. Verifying the diesel generator is aligned to
ﬂ O : provide standby power to the associated emergency
’ buses,

“ : | e. Verifying the day tank contains a minimum of
P : 290 gallons of fuel, and '

ﬁ 3 f. Verifying the fuel storage tank contains a
! ’ minimum of 37,500 gallons of fuel.

| 2. At least once per 3 months by verifying that a sample
Loy of diesel fuel from the required fuel storage tanks is
S ' - within the acceptable limits as specified by the

‘ supplier when checked for viscosity, water and

| , sediment.

C. AC Distribution

"~ 1. The required buses specified in Technical
Specification 3.7, Auxiliary Electrical Supply, shall
be determined OPERABLE and energized from AC sources
other than the diesel generators with tie breakers
without automatic SIS/SISLOP tripping circuitry open
between redundant buses at least once per 7 days by
verifying correct breaker alignment and power
availability.

. _ Change No: 12
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i\g . - 0. The required OC power sources‘spcc1f1ed in Technical
' o Specification 3.7 shall meet the following: :

1. Each OC Bus train shall be determined OPERABLE and
energized at least once per 7 days by verifying
correct breaker alignment and power availability.

2. Each 125 volt battery bank and charger shall be
demonstrated OPERABLE: '

via 3 ~a. At least once per 7 days by ver1fy1ng‘that:

(1) The parameters in Table 4.4<) meet the
Category A limits, and

(2) The total battery terminal voltage is
~greater than or equal to 129 volts on float
charge. :

y ' b. At least once per 92 days and within 7 days aftaer
! a battery discharge with battery terminal voltage
‘ below 110 volts, or battery overcharge with
battery terminal voltage above 150 volts, by

-Mgg,' “ o : verifying that:
w o (1) The parameters in Table 4.4-1 meet the
| - Category 8 limits, A
| ﬂu | B 3 (2) There fs no visible corrosion at either
*‘ - terminals or connectors, or the connection

}f | : ‘ resistancg of these items is less than
: ' 150 x 10=° ohms, and

(3) The average electrolyte temperature of ten
connected cells {s above 61°F for battery
banks associated with OC Bus No. 1 and OC
guskuo. 2 and above 48°F for the UPS battery

ank. . ,

C. At least once per 18 months by verifying that:'

i ' N i - (1) The calls, cell plates and battery racks
i - . - show no visual indication of physical damage
or abnormal deterioration, ‘

(2) The cell-to-cell and terminal connections
are clean, tight and coated with
anticorrosion material, - v .

(3) The resistance of each cell-to-cell and

terminal gonnect1on ts less than or equal to
150 x 10=° ohms,
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SAN ONOFRE - UNIT 1

(4) The battery charger for 125 volt DC Bus
No. 1 will supply at least 800 amps DC at
130 volts DC for at least 8 hours,

(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, and

(6) The battery charger for the UPS will supply
at least 10 amps AC at 480 volts AC for at
least 8 hours as measured at the output of
the UPS inverter.

At least once per 18 months, during shutdown, by
verifying that the battery capacity is adequate
to supply and maintain in OPERABLE status all of
the actual or simulated emergency loads for the
design duty cycle when the battery is subjected
to a battery service test.

At least once per 60 months, during shutdown, by
verifying that the battery capacity is at least
80%, 85% for Battery Bank No. 1, of the
manufacturer's rating when subjected to a
performance discharge test. Once per 60 month
interval, this performance discharge test may be
performed in lieu of the battery service test
required by Surveillance Requirement 4.4.D.2.d.

Annual performance discharge tests of battery
capacity shall be given to any battery that
shows signs of degradation or has reached 85% of
the service life expected for the application.
Degradation is indicated when the battery

- capacity drops more than 10% of rated capacity

from its average on previous performance tests,
or is below 90% of the manufacturer's rating.

The required Safeguards Load Sequencing Systems (SLSS)
shall be demonstrated OPERABLE at least once per 31 days
on a STAGGERED TEST BASIS, by simulating SISLOP*
conditions and verifying that the resulting interval
between each load group is within + 10% of its design

interval.

The required diesel generators and the Safeguards Load
Sequencing Systems (SLSS) shall be demonstrated OPERABLE
at Teast once per 18 months during shutdown by:

1.

Subjecting the diesel to an inspection in accordance
with procedures prepared in conjunction with its
manufacturer's recommendations for this class of
standby service.

4.4-3 AMENDMENT NO.
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2.

Simulating SISLOP*, and:

a. Verifying operation of circuitry which locks out
non-critical 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 _
respective breakers may be racked-out to the
test position) and operates for > 5 minutes
while its generator is loaded with the emergency
loads,

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

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

G. Manua] Tﬁansfer 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 8-1480B from MCC-4 and the cabinet door
is locked, and that breaker 8-1122 from MCC-1 is
locked open.

- *SISLOP is the signal generated by coincident loss of offsite power (1oss of
! 4. voltage on Buses 1C and ZC) and demand for safety injection.

**xThe sum of all loads on the engine shall not exceed 6,000 kW.
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TABLE 4.4-1
. BATTERY SURVEILLANCE REQUIREMENTS

CATEGORY All)

CATEGORY B(</

Parameter

Limits for each
designated pilot
cell

Limits fof each
connected cell

Allowable (3)
value for each
connected cell

Electrolyte
Level

>Minimum level
indication mark,
and 1/4" above
maximum level
indication mark

>Minimum level
indication mark,
and <1/4" above
maximum level

indication mark

Above top of
plates, and
not overflowing

Float
Voltage

22.13 volts

22.13 volts (€)

>2.07 volts

Spectfic(a)

Gravity

zl{ZOO(b)

21.198

Not more than
.020 below the
average of all
connected cells

Average of all
connectad calls
>1.208 '

Average of all
connected cells
21.195(b)

(a) Corrected for electrolyts temperature and level.

(b) QOr battery charging current is less than 2 amps when on charge.

(¢) Correctad for average electrolyte temperature in accordance with I[EEE
STD 450-1980. .

(1) For any Category A parameter(s) outside the limit(s) shown, the battery

may be considered OPERABLE provided that within 24

hours all the

Category B measurements are taken and found to be within their allowable
values, and provided all Category A and B parametar(s) are restored to
within 1imits within the next 6 days.

(2) For any Category 8 parameter(s) outside

the 1imit(s) shown, the battery.

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

(3) Any Category 8

{noperable battary.

SAN ONOFRE - UNIT 1

parameter not within its allowable vaiue indicates an
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The normal plant Emergency Power System is normally in
continuous operation, and periodically tested."

The tests specified above will be completed without any
preliminary preparation or repairs which might influence the
results of the test except as required to perform the DG SLOW
START test set forth in T.S. 4.4.B.1.a. The tests will
demonstrate that components which are not normally required

-~ will respond properly when required.

OG SLOW STARTS are specified for the monthly surveillances in
order to reduce the cumulative fatigue damage to the engine
crankshafts to levels below the threshold of detection under a
program of augmented inservice inspection. In the event that
the DG SLOW START inadvertently achieves steady state voltage
and frequency in less than 24 seconds, the surveillance will
not be considered a failure and require restart of the diese!
generator.

The surveillance requirements for demonstrating the
OPERABILITY of the station batteries are based on the
recommendations of Regqulatory Guide 1.129, "Maintenance,
Testing, and Replacement of Large Lead Storage Batteries for
Nuclear Power Plants," February 1978, and IEEE Std 450-1980,

. . "IEEE Recommended Practice for Maintenance, Testing, and

Replacement of Large Lead Storage Batteries for Generating
Stations and Substations.”

Verifying average electrolyte temperature above the minimum
for which the battery was sized, total battery terminal
voltage on float charge, connection resistance values and the
performance of battery service and discharge tests ensure the
effectiveness of the charging system, the ability to handle

high discharge rates and compares the battery capacity at that

time with the rated capacity.

Table 4.4-1 specifies the normal limits for each designated
pilot cell and each connected cell for electrolyte level,
float voltage and specific gravity. The limits for the
designated pilot cells float voltage and specific gravity,
greater than 2.13 volts and .020 below normal full charge
specific gravity or a battery charger current that has
stabilized at a low value, is characteristic of a charged cell
with adequate capacity. The normal limits for each connected
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. ‘
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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. During this 7 day period: (1)
I the allowable values for electrolyte Tevel ensures no physical
i - : damage to the plates with an adequate electron transfer
, capability; (2) the allowable value for the average specific
B , gravity of all the cells, not more than .020 below normal full
- charge specific gravity, ensures that the decrease in rating
will be Tess than the safety margin provided in sizing; (3) the
allowable value for an individual cell's specific gravity,
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 battery will be maintained
within an acceptable 1imit; and (4) the allowable value for an
“individual cell's float voltage, greater than 2.07 volts,
ensures the battery's capability to perform its design function.

Verifying 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.

Lo REFERENCE: (1) Supplement No. 1 to Final Engineering Repoft and Safety
ﬁ - Analysis, Section 3, Questions 6 and 8. '

I

[

i

P

| .
|
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ATTACHMENT 2

PROPOSED TECHNICAL SPECIFICATIONS



‘ 3.5  INSTRUMENTATION AND CONTROL
3.5.1 REACTOR TRIP SYSTEM INSTRUMENTATION

APPLICABILITY.

OBJECTIVE:

SPECIFICATION:

REFERENCES:

As shown in Table 3.5.1-1. -

To delineate the conditions of the Plant instrumentation-and
safety circuits necessary to ensure reactor safety.

As a minimum, the reactor trip system instrumentation channels
and interlocks of Table 3.5.1-1 shall be OPERABLE with the
SETPOINTS and RESPONSE TIMES as shown in Tables 3.5.1-2 and
3.5.1-3, respectively.

As shown in Table 3.5.1-1.

During 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 established Timits.(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 system when any one or more of the channels is out
of service.

(1) Final Engineering Report and Safety Analysis, Section 6.

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

(3) NIS Safety Review Report, April 1988
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TJABLE 3.5.1-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTION UNIT OF CHANNELS T0 _TRIP QPERABLE MODES ACTION
10. Reactor Coolant Flow
A. Single Loop 1/1o0p 1/100p in any 1/loop in each 1 6#
(Above 50% of Full Power) operating loop operating loop
B. Two Loops ) 1/100p 1/100p in two 1/100p in each 1###4 6#
(Below 50% of Full Power) operating loops operating loop
11. Steam/Feedwater Flow Mismatch 3 2 2 1###4# 6#
12. Turbine Trip-Low Fluid
0i1 Pressure _ 3 2 2 1##4# 6#
13. Reactor Coolant Pump Breaker ‘
.Position
A. Single Loop 1/100p 1/7o0p in any 1/100p in each 1 6#
(Above 50% of Full Power) operating loop operating loop
B. Two Loops 1/100p 1/100p in two 1/lo0p in each 1#### 6#
(Below 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*,4* 1#
Undervoltage both buses both buses




TABLE 3.5.1-2

- REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

l! |

f FUNCTIONAL UNIT. TRIP SETPOINT ALLOWABLE VALUES
\ ! o

ﬁ 1. 4 kV Bus 1C and 2C See Figure 3.5.1-1 See Figure 3.5.1-1
: Undervoltage

k SAN ONOFRE - UNIT 1 3.5
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TABLE 3.5.1-3

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME

1. 4 kV Bus 1C and 2C See Figure 3.5.1-1
Undervoltage
SAN ONOFRE - UNIT 1 3.5-7 AMENDMENT NO:




FIGURE 3.5.1-1

4 KV BUSES 1C & 2C UNDER-VOLTAGE TRIP SETTING
, LOSS OF BUS VOLTAGE ( Ccv-7) _

-ql p— —lﬁ\

100

1

— aan o omgme s e

-_— 2870 VOLTS
O i
w
2
Q ( See note 3 )/
- Y
=10
@)
- /
uw 7
= R
=
2400 VOLTS

3.0 SECONDS

4160 VOLTS TO 0 VOLT
1.0 SECOND |

1600 2000 2400 2800 3200 3600
BUS VOLTAGE

Notes: 1. Trip voltage tolerance: + 3 %
2. Trip time tolerance: + 5 %
3. Range for accurate relay operation: < 90 % of the tap voltage
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~g3»5~3;3ﬂ§,  ACTION: ‘A, With the control groups inserted beyond the above

- 3.5.2 CONT
~ APPLICABILITY:  MODES 1 and 2

QBJECTIVE: This specification defines the insertion limits for the
control rods in order to ensure (1) an acceptable core power
e distribution during power operation, (2) a limit on potential
' reactivity insertions for a hypothetical control rod
ejection, and (3) core subcriticality after a reactor trip.

- SPECIFICATION:  A. Except during low power physics tests or surveillance

— testing pursuant to Specification 4.1.1.G, the Shutdown
Groups and Control Group 1 shall be fully withdrawn, and
the position of Control Group 2 shall be at or above the
21-step uncertainty 1imit shown in Figure 3.5.2.1.

8. The energy weighted average of the positions of Control
e ' : Group 2 shall be at least 90% (i.e. > Step 288) withdrawn
) ’ after the first 202 burnup of a core cycle.  The average

i shall be computed at least twice every month and shall

- consist of all Control Group 2 positions during the core
. cyele.

insertion limits either:

' . 1. Restore the control groups to within the limits
‘. ~ within 2 hours, or |
2. Reduce THERMAL POWER within 2 hours to less than or
- -~ equal to that fraction of RATED THERMAL POWER which
o : is allowed by the group position using the above
figure, or S :

iy 3. Be in at least HOT STANDBY within 6 hours.

T 8. With a single dropped rod from a shutdown group or

v - control group, the provisions of Action A are not

- ' applicable, and retrieval shall be performed without
{increasing THERMAL POWER beyond the THERMAL POWER level
prior to dropping the rod. An evaluation of the effect

~ of the dropped rod shall be made to establish permissible
THERMAL POWER levels for continued operation. If
retrieval is not successful withir 3 hours from the time
the rod was dropped, appropriate action, as determined

- from the evaluation, shall be taken. In no case shall
operation longer than 3 hours be permittad if the dropped
rod is worth more than 0.4% A k/k. :

BASIS: During STARTUP and POWER OPERATION, the shutdown groups. and
control group 1 are fully withdrawn and control of the
reactor is maintained by control group 2. The control group
Ansertion limits are set in consideration of maximum specific

| swowoRRE-unT1 L 3U3SSTT amenoweNTNO: 7, 11, 28, 1,
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| shutdown capability, and the rod ejection accident. The
: considerations associated with each of these quantities are as

O follows: _
i 1. The initial design maximum value of specific power is
- 15 kW/ft. The values of F",H and F, total associated with
this specific power are 1.75 and 3.23, respectively.

A more restrictive 1imit on the design value of specific

power, F¥H and F, is applied to operation in accordance -

| : with the current safety analysis including fuel

! densification and ECCS performance. The values of the
specific power, F*H and F, are 13.2 kW/ft, 1757 and 2.78,
respectively.(8) At partial power, the F",H maximum

| : values (Timits) increase according to the following :

I _ equation, F*H (P) = 1.57 [1 + 0.2 (1-P)], where P is the

- fraction of RATED THERMAL POWER. The control group

; insertion limits in conjunction with Specification B

‘ prevent exceeding these values even assuming the most

: adverse Xe distribution. .

% | 2. The minimum shutdown capability required is 1.25% ap at
b BOL, 1.9% ap at EOL and defined linearly between these
b . - values for intermediate cycle lifetimes. The rod
insertion limits ensure that the available SHUTDOWN MARGIN -

“ g : ‘ is greater than the above values. :
o ' 3. The worst case ejected rod accident (9) covering HFP-BOL,

HZP-BOL, HFP-EOL shall satisfy the following accident

safety criteria: s

“ ; s a) Average fuel pellet enthaipy at the.hot spotsbelow
o 225 cal/gm for nonirradiated fuel and 220 cal/gm for

| _ . irradiated fuel.

b) Fuel melting is limited to less than the innermost 10%
of the fuel pellet at the hot spot.

Low power physics tests are conducted approximately one to
four times during the core cycle at or below 10% RATED
THERMAL POWER. During such tests, rod configurations

- different from those specified in Figure 3.5.2.1 may be
employed.

It is understood that other rod configurations may be usad
_ during physics tests. Such configurations are permissible
| based on the low probability of occurrence of steam line

| break or rod ejection during such rod configurations.

_‘| SAN ONOFRE - UNIT 1 70 3.5-10 . AMENDMENT NO: 7, 11, 25, 35,
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- Operation of the reactor during cycle stretch out is

References: (lf

(2)
- (3)

(4)

()

"I SAN ONOFRE - UNIT 1

conservative relative to the safety considerations of the
control rod insertion limits, since the positioning of

~ the rods during stretch out results in an increasing net

available SHUTDOWN MARGIN. - -

Compliance with Specification B prevents unfavorable

- axial power distributions due to operation for Tong

intervals at deep control rod'insertions.

The presence of a dropped rod leads to abnormal power
distribution in the core. The location of the rod and
its worth in reactivity determines its effect on the
temperatures of nearby fuel. Under certain conditions,

..continued operation could result in fuel damage, and it

is the intent of ACTION B to avoid such damagg.

Final Engineering Repoft and Safety Ana]ysis, revised
July 28, 1970.

Amendment No. 18 to Docket No. 50-206.
Amendment No. 22 to Docket No. 50-206.
Amendment No. 23 to Docket No. 90-206.

Description and Safety Analysis, Proposed Change No. 7,
dated October 22, 1971.

Description and Safety Analysis Including Fuel
Densification, San Onofre Nuclear Generating Station,
Unit 1, Cycle 4, WCAP 8131, May, 1973.

Oescription and Safety Analysis Inc]uding Fuel

- Densification, San Onofre Nuclear Generating Station,

Unit 1, Cycle 5, January, 1975, Westinghouse
Non-Proprietary Class 3.

Reload Safety Evaluation, San Onofre Nuc]ear,Generating
Station, Unit 1, Cycle 10, edited by J. Skaritka,
Revision 1, Westinghouse, March, 1989.°

An Evaluation of the Rod Ejection Accident in
Westinghouse Pressurized Water Reactors Using Spatial
Kinetics Methods, WCAP-7588, Revision 1-A, January, 1975.
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3.5.3 CONTROL AND SHUTDOWN ROD MTSALIGNMENT

shutdown rod may be misaligned from its group position during
STARTUP and POWER OPERATION.

QEJEQIIME:' To ensure that the effects of rod misalignment from the group
, position do not exceed the core design margins.

SPECIFICATION: A. During STARTUP and POWER OPERATION, all rods shall be
OPERABLE and maintained within 235 steps (indicatad by
the Analog Detaction System) of their step counter
fndicated bank position (indicated by the Digital

© . Detection System), except during low power physics tasts.

! ’ APPLICARILITY: Applies to the number of steps an individual control or

Aingu: N 8. With Specification A, above, not met, the following
_ specifications are applicable.

1. With one or more rods inoperable due to being
immovable as a result of excessive friction or
mechanical interference or known to be untrippable,
determine that the SHUTDOWN MARGIN BASIS of

Specification 3.5.2 1s satisfied within | hour and be

in HOT STANDBY within § hours.

2. With more than one rod fnoperable or misaligned from

.the step counter indicated position by more than »35
_ staps (indicated by the Analog Detection System), be
' {n HOT STANOBY within § hoyrs.

3. NWith one rod inoperable due to causes other than
addressed by Specification 8.1, above, or misaligned
from its step counter indicated height by more than
+35 steps (indicated by the Analog Detection System),
POWER OPERATION may continue provided that within one
hour efther:

a. The rod 1s restored to OPERABLE status within the
above alignment requirements, or

B. The rod s declared {noperable and the
SHUTDOWN - MARGIN BASIS of Specification 3.5.2
2 is satisfied. POWER OPERATION may then
’ ' continue provided that:

1) A reevaluation of each accident analysis
of Table 3.5.3-1 is performed within §
days; this reevaluation shall confirm

- that the previcusly analyzed results of
these accidents remain valid for the
duration of operation under thesa
conditions.

‘AN ONOFRE - UNIT 1 . 3.5-13! . AMENDMENT NO: $6, 130
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. | | 2) The SHUTDOWN MARGIN BASIS of
| , ‘ : Specification 3.5.2 is determined at
i 1. : least once per 12 hours. ,

3) A power distribution map is obtained
from the movable incore detsctors and
Fog (Z) and F{y are verified to be
u?th1n their limits within 72 hours.

4) Elther the THERMAL POWER leve! is reducad

: to less than or equal to 75% of RATED
THERMAL POWER within one hour and within
the next 4 hours the high neutron flux
trip setpoint is reduced to less than or
equal to 85X of RATED THERMAL POWER, or

S ) The remainder of the rods in the group
with the inoperable rod are aligned to
‘within »35 steps of the inoperable rod
within one hour while maintaining the
rod insartion limits of Figure 3.5.2.1.

‘; - BASIS: The specifications of this saction ensure that (1)
P ‘acceptable power distribution 1imits are maintained, (2) the
minimum SHUTOOWN MARGIN is maintained, and (3) limit the =

potential affects of rod misalignment on associated accident “
analyses. .

| (. _ The misalignment allowance of Specification B, assures cors
ol : performance within allowed design margins including allowance
‘ for the inaccuracy of the position ;1gnals. ‘

SAN ONOFRE - UNIT 1~ . 3 /s094" AMENDMENT NO: 56, 130




TABLE 3.5.3-1
ACCIDENT ANALYSES REQUIRING REEVALUATION
IN THE EVENT OF AN INOPERABLE ROD

Rod Clustar Control Assembly Insertion Characteristics
Rod Cluster Control Assembly Misalignment

Loss of Reactor Coolant From Small Ruptured Pipes or From Cracks In Large
“Pipes Which Actuates the Emergency Core Cooling System

'Singlo Rod Cluster Controi Assembiy Withdrawal At Fyll Power

Major Reactor Coolant System Pipe Ruptures (Loss of Coolant Accident)
Major Secondary System Pipe Rupture

Rupture of a Control Rod Orive Mechanism Housing (Rod Cluster Control,A ]
Assembly Ejection) |
|

SAN ONOFRE - UNIT 1 [ 3.5415 | AMENOMENT NO: 58, 130




‘ . 3.5.4 ROD POSITION INDICATING SYSTEM

APBLICABILITY: Applies to the operating status of the Red Position
Indicating Systom. : :

QBJECTIVE: To ensure the ability to accurately detect the position of
control and shutdown rods. ‘ :

SPECIFICATION: A. During STARTUP and POWER OPERATION the Analog S
Qetection System and the 0igital Oetaction System shall
be OPERABLE and capable of detarnining the control rod
positions within s21 steps. .

8. The Analog Detsction System remains OPERABLE if the
specified rod position indications can de obtained from
direct LVOT voltage measurements. .

ACTION: C. HWith spic1f1cat1cns A and 8, above, not met, the
following specifications are appiicable.

1. With a maximum of one rod position indicator (Analeg
Oetection System) per bank inoperable either:

a. Oetarmine the position of the non-indicating
rod(s) indirectly by the movable incore detactors
: _ . within 8 hours, and at least once per 8 hours
E - thereafter and immediately aftar any motion of
_ _ the non-indicating rod which exceeds 56 steps in
one direction since the last determination of the
rod's position, or .

b. Reduce THERMAL POWER to less than SQ0% of RATED
THERMAL PCWER within 8 hours. '

2. With a maximum of one step counter indicator (Digital
Oetaction System) per bank inoperable aither:

a. Verify that all rod position indicators (Analog
Oetaction Systam) for the affacted bank are
OPERABLE and that the most withdrawn rod and the
Teast withdrawn rod of the bank are within a
maximum of 35 steps of each other at least oncae
per 8 hours, or

b. Reduce THERMAL POWER to lass than 80T of RATED
THERMAL PCWER within 8 hours.

SAN ONGFRE - UNIT 1 [ 375576 AMENOMENT NO: S6, 130
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3. With more than one rod position
Detection System)
one step counter |
per bank inoperab!

indfcator (Analog
per bank inoperabie or more than
ndfcator (Digital Detection System)
¢ be in HOT STANOBY within 6

Contral rod position and OPERABILITY of

the rod posifion
indicators are

required to be verified on a nominal basis of
ONCe per shift with mores fraquent verifications required ¢
an automatic monitoring channe] Is inoperabie. Thesae

verification frequencies are adequate for assuring that the
pplicable LCO's are satisfied. f

of Spoc1f1cation'c
position or ,

of these restrictions
ty during continyeg

of rod
restriction in THERMAL POWER; efther
provide assurance of fuel rod intagri
operation. ‘

i
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3.5.5 CONTAINMENT ISOLATION INSTRUMENTATION

APPLICABTLITY:

Applies to fnstrumentation which actuates the containment
sphere isolation valves, containment sphere purge and exhaust
valves, and containment sphere instrumentation vent header

- valves.

To ensure relfability of the containment sphere isolation
provisions. , : oI

The instrumentation channels shown in Table 3.5.5-1-shall-
be OPERABLE with their trip setpoints set consistent with the
values shown in the Trip Setpoint column of Table 3,535-2.

A, With an instrumentation channe! trip setpoint less

conservative than the Allowable Values column of Table
3.5.5=2, daclare the channe! inoperable and apply the
applicable ACTION requirement of Table 3.5.5-1 unti] the
channel {s restored to OPERABLE status with the trip
~satpoint adjustad consistent with the Trip Setpoint Value.

8. HWith an instrumentation channel incperable, take the
ACTION shown in Table 3.5.5-1. ' :

The QPERABILITY of these instrumentation systems ensure
that 1) the associated action will be initiated when the
parameter monitored by each channel or combination thersof
reaches its setpoint, 2) the specified coincidence logic is’

 maintained, 3) sufficient redundancy is maintained to permit

a channel to be out of service for testing or maintenance,
and 4) sufficient system functional capability is available
from diverse parameters.

The OPERABILITY of these systems is required to provide the

‘overall relfability, redundancy, and diversity assumed

available in the facility design for the protection and
mitigation of accident and transient conditions. The
fntegrated operation of each of these systams is consistent
with the assumptions used in the accident analyses.

(1) NRC letter dated July 2, 1980, from 0. G. Elsenhut to
~ all pressurized water reactor licensees.
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w TABLE 3.5:5-]
p
&
o
=
o
x . .
m
! " TOTAL NO. ~ CHANNELS
EE . FUNCTIONAL UMIT OF CHANNELS 10 1BIP_
~ :
- Containment Isolation
(Valves 1isted Ia Table 3.6.2-1)
a) Manual . ' 2 l
b) . Containment Pressure-High 3/train 'thfaln,>
c) Sequencer-Subch;nuels 2/sequencer 2/sequencer
o d) Safety Injection
[ 1) Containment Pressure-High I/train 2/train
=
his -2) Pressurizer Pressure-Low 3/train 2/train
' Purge_and Exhaust Isolation ~
- (POV-9, POV-10, CV-10, CV-40, CV-116)
x a)  Manual | |
e
=4 ~ b) Contalnment | |
i) Radioactivity-High ,
=
. =
Q
®
8
P
o

HINIHUN
CHANNELS

2
2/train

2/sequencer

- 2ltrain
2/train

APPLICABLE
—HODES ACTION

l. 2. 3. ‘ ll

N
1, 2,3, 4 8

1, 2,3 94
1, 2,3 ge
1,2,3, 4 10
1, 2,3, 4 10



”wﬁ o | TABLE 3.5.5-1 (Continued)

. ~* The provisions of Specification 3.0.4 are not applicable.

AR ACTION 8 - With the number of OPERABLE channels one less than the Total
P : , . -Number of Channels, be in HOT STANOBY within 6 hours and in
Lo COLD SHUTDOWN within the following 30 hours; however, one
channel may be bypassed for up to 2 hours for surveillance

testing .er Specification 4.1.4.

ACTION 9 - - With the number of QOPERABLE channaels one 1033 than the Total
Number of Channels, operation may proceed until performance
of the next required CHANNEL FUNCTIONAL TEST provided the
inoperable channel is placed in the tr1pped condition within
8 hours.

o ACTION'IO - With less than the Minimum Channels OPERABLE, operat1on may
| continue provided the containment purge and exhaust valves )
L _ ‘(POV-9 & POV-10) are maintained c]oscd - N

ACTION 11 - With the number of OPERABLE Channcls one less than the Total
o ' : Number of Channels, restore the inoperable channel to
iy OPERABLE status within 43 hours or be in at least HOT
- ' STANOBY within the next § hours and in COLD SHUTDOWN within
the following 30 hours. :
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@ ' ~ JABLE 3.5.5-2
x
Q COHIAINHENI_ISQLAIIQH_INSIRUHENIAIIQH;IRIB_SEI_EOIIIS
o
o
m EUNCTIONAL UNIY IRIP SETPOINT ALLOHABLE VALUES
. R
- a) Manual ' Not Applicable Mot Applicable
‘ b) Contalnment Pressure-High € 1.4 psig £ 2.0 psig
~ €) Sequencer Subchannels ~ Not Applicable Not Applicable
d) Safety Injection | |
B 1) Contalnment Ptéssure—ulnh ‘ < 1.4 psig _ £ 2.0 psig
: , 2) Pressurizer Pressure-Low 2 1735 psig | : 2 1675 psig
-y . :
el Purge and Exhaust Isolation _
o . .
Li C 3) -Manual Not Applicable - Not Applicable
. b) Containment : ' £ 2 x Background € 2.5 x Background
‘ Radloactivity-High ' . _
X
2
2
e
_.
-
9 N

0EL “2¢ ‘g5




 3.5.6 ACCIDENT MONTTORING [NSTRUMENTATION
;‘ ‘]' APPLICABILITY: MODES I, 2 and 3.

OBJECTIVE: To ensure reliability of the accident monitoring
' instrumentation. o
 SPECIFICATION: The accident monitoring instrumentation channels shown in
L . Table 3.5.6-1 shall be OPERABLE.: :
ACTION: - A. With the number of OPERABLE accident monitoring

instrumentation channels less than the Total Number of -
Channels shown in Table 3.5.6-1, except as noted in _

ACTIONS B and C, either restore the inoperable channel(s)
to OPERABLE status within 7 days, or be in at least HOT

SHUTDOWN within the next 12 hours.

8. With one or more channels of Auxiliary Feedwater Flow Rate
or Steam Generator Water Level or RCS Loop Delta-T
- e indication inoperable, restore the inoperable channel(s)
‘ to OPERABLE status within 72 hours or be in at least HOT
P v STANDBY within 6 hours and in at least HOT SHUTDOWN within
the following 6 hours. . L

N C. With channels from more than one type of Auxilfary .
| L Feedwatar Flow Indication inoperable, restore the R,
‘ inoperable channel(s) to OPERABLE status such that no more
' than one type of indication has an inoperable channel(s)
[ within 6 hours or be in at least HOT STANDBY within
ﬂ g hours and in at least HOT SHUTDOWN within the following
hours. ‘

0. With the number of OPERABLE accident monitaring

‘ . instrumentation channels less than the MINIMUM CHANNELS

i OPERABLE requirements of Table 3.5.6-1, except as noted in
: ACTIONS B and C, either restore the inoperable channel(s)
to OPERABLE status within 48 hours or be in at least HOT
SHUTDOWN within the next 12 hours.

E. The pravisions of Specification 3.0.4 are not applicable
for Specifications A and D above.

BASIS: The OPERABILITY of the accident monitoring instrumentation
ensures that sufficient information is available on selected
plant parameters to monitor and assess these variables during
and following an accident. This capability is consistent with
the recommendations of Regulatory Guide 1.97, "Instrumentation
for Light Water-Cooled Nuclear Power Plants to Assess Plant
Conditions During and Following an Accident,* December 1975
and NUREG-0578, "TMI-2 Lessons Learned Task Force Status
‘Report and Short-Term Recommendations.®

!
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REFERENCES:

The Auxiliary Feedwater flow indication is subject to the more
restrictive ACTION requirements for the AFW system. In order
to satisfy decay heat removal requirements and minimize the
potential for exceeding water hammer flow limits for a main
feedwater line break upstream of the in-containment check
valve, the QPERABILITY of AFW Train B is subject to the
ability to equalize flow to the steam generators.

. Verification of equalization is provided by the AFW flow

transmitters. [f the capability to equalize flow or the
ability to verify equalization is not available, Train A would
be utilized to provide the necessary decay heat removal
capability. AFW Train A provides adequate flow for this
scenario without reliance on operator action to equalize
flow.(3) The steam generator wide range level indicators and
the RCS loop delta-T indicators provide backup means for
verification of auxiliary feedwater flow to the steam
generators, and also provide alternate means for
identification of a broken loop.

(1) NRC letter dated July 2, 1980, from D. G. Eisenhut to all
pressurized water reactor 1icen§ees.

(2) NRC letter dated November 1, 1983, from D. G. Eisenhut to
all Pressurized Water Reactor Licensees, NUREG-0737
Technical Specification (Generic Letter No. 83-37).

(3) SCE letter dated November 6, 1987, from M. 0. Medford to
NRC Document Control Desk. _ .
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2

o

3 ~ MINIMUM

o - TOTAL NoO. , CHANNELS

™ INSTRUMENT ' OF CHANNELS ‘ OPERABLE

g Pressurizer Water Level 3 2

-

~  Auxiliary Feedwater Flow Indication*

o Auxiliary Feedwater Flow Rate ‘ 1/steam generator 1/steam gene'rator
0 Steam Generator Water Level (Wide Range) 1/steam generator 1/steam generator
o0 Reactor Coolant System Loop Delta-T lndication 1/1o0p ‘ 1/1o0p
Reaqtor Coolant Sy’;tem Subcooling Margin Monitor . 2 1

:" PORV Position Indicator (Limit Switch) 1/valve _ 1/valve

‘:ﬂi PORV Block Valve Position Indicator (Limit Switch) ' 1/valve 1/valve

i Safety Valve Position Indicator (Limit Switch) - 1/valve 1/valve

"~ Containment Pressure (Wide Range) 2 : |

= Refueling Water Storage Tank Level _ 2 1

g Containment Sump Water Level (Narrow Range)** 2 1

S _ | .

%‘ _Containment Water Level (Wide Range) 2 1

S  Neutron Flux (Wide Range) ' ) S 2 1
— ‘ : '
=2  * Auxiliary feedwater flow indication for each steam generator is provided by one channel of
* o auxiliary feedwater flow rate (Train B), one channel of environmentally qualified steam generator wide
o range level (Train A), and one channel of RCS Loop Delta-T indication. These comprise the three types of
,_"': indication of auxiliary feedwater flow for each steam generator. : : '
—_ _ ' o
w” ** Operation may continue up to 30 days with one less than the total number of channels OPERABLE.




3.5.7 AUXILIARY FEEDWATER INSTRUMENTATION

interlocks in MODES 1, 2, and 3.

d’ APPLICABILITY: Applies to the auxiliary feedwater system instrumentation and

OBJECTIVE: To ensure reliability of automatic initiation of the auxiliary
feedwater system. _ ‘ : _

be OPERABLE with their trip setpoints set consistent with

SP ATIONS: A. The instrumentation channels shown in Table 3.5.7-1 shall
' ' the Trip Setpoint column of Table 3.5.7-2.

.
i

ACTION: B. With an instrumentation channel trip setpoint less
conservative than the value shown in the Allowable Values
column of Table 3.5.7-2, declare the channel inoperable -
and apply the applicable ACTION requirement of Table
3.5.7-1 until the channel is restored to OPERABLE status
-with the trip setpoint adjusted consistent with the Trip
Setpoint Value.

C. With one instrumentation channel inoperable, take the
action shown in Table 3.5.7-1.

BASIS: The OPERABILITY of the auxiliary feedwater instrumentation
R _ensures that 1) the associated action will be initiated when
~ -the parameter monitored by each channel or combination thereof
- reaches its setpoint, 2) the specified coincidence logic is
maintained, 3) sufficient redundancy is maintained to permit a

4) sufficient system functional capability is available from
diverse parameters.

“ . : channe]l to be out of service for testing or maintenance, and

The OPERABILITY of this instrumentation is required to provide
the overall reliability, redundancy, and diversity assumed
available for the protection and mitigation of accident and
transient conditions. The operation of this instrumentation
is consistent with the assumptions used in the accident
analyses.

REFERENCES: (1) NRC letter dated July 2, 1980, from D. G. Eisenhut to al]
. pressurized water reactor licensees.
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[7d
=z
o _ ' MINIMUM ,
Z TOTAL NO. CHANNELS CHANNELS APPLICABLE
= FUNCTIONAL UNIT OF CHANNELS ~ JO TRIP ~ OQPERABLE ~ __MODES = ACTION
' a. Manual Actuation 2 ' 1 2 1, 2,13 12
c N .
§5 b. Automatic Actuation Logic 2 1 2 1, 2, 3 13
o Cc. Steam Generator Water Level-Low
i. TrainA 3. 2 2 1, 2, 3 14, 15
1. Train B : . : _ 3 2 2 1, 2,3 14, 15
_ d. AFW Train Interlocks*
— i. Low Flow Train B/
bad Start Train A Fow
! 1) Start Pump G10S/Open Pump G100 2 1 2 1, 2, 3 35, 36
o Discharge Valve CV-2620,
‘ AND v
o 2) Start Pump G10/0pen Pump G10S 2 1 : 2 1,2, 3 35, 36
Discharge Valve MOV-1202 o ;
,% ii. Normal Flow Train B/ - o R
4 Stop Train A Flow - o
g 1) Stop Pump G10S/Close Pump G10 2 R A 2 1, 2, 3 35, 36
> Discharge Valve CV-2620, . , ' ‘ o
S OR _ C
& . 2) Stop Pump G10/Close Pump G10S 2 2% 2 l.' 2,3 35, 36 -
- ~ Discharge Valve MOV-1202 N .
' g A
e A total of 4 flow switches monitor Train B flow and each sﬂitch represenis a channel which provides the
", specified signals to Train A. -
W
o

** Only 1 of 2 Channels is required to trip of 1 Channel has been disconnected per the requirements of
ACTION 35. . . :




ACTION 12

ACTION 13

ACTION 14

ACTION 15

ACTION 35

ACTION 36

With the number of QOPERABLE channels one less than the .Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 72 hours or be in at least HOT STANDBY within 6
hours and in at least HOT SHUTDOWN within the following 6
hours. :

With the number of OPERABLE Channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel

" to OPERABLE status within 72 hours or be in at least HOT

STANDBY within 6 hours and in at least HOT SHUTDOWN within the

- following 6 hours; however, one channel may be bypassed for up

to 8 hours for surveillance testing per Specification 4.1.8
progided the other channel tq OPERABLE.

With the number of OPERABLE channels one less than the Total
Number of Channels, operation may proceed until performance of
the next required CHANNEL TEST provided the inoperable channel
is placed in the tripped condition within 1 hour, or an
operator shall assume continuous surveillance and actuate .
manual initiation of auxiliary feedwater, if necessary.

With more than one channel inoperable, an operator shall
assume continuous surveillance and actuate manual initiation
of auxiliary feedwater, if necessary. Restore the system to
no more than one channel inoperable within 7 days, or be in
HOT STANDBY within the following 6 hours and in HOT SHUTDOWN
within the following 6 hours.

With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 72 hours or disconnect the inoperable channel
within 1 hour.

With the total number of OPERABLE channels monitoring Train B8
flow less than 3, restore the number of OPERABLE channels to
no less than 3 within 72 hours or be in at least HOT STANDBY
within 6 hours and in at least HOT SHUTDOWN within the
following 6 hours.

e e
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UNCTIONAL U
Manual Actuation
Automatic Actuation Logic

Steam Generator Water Level-Low

AFW Train Interlocks

1. Decreasing Flow in Train B/
Start Train A Flow ‘

.ii. Increasing Flow in Train B/
Stop Train A Flow

u

X

* Each flow switch monitoring Train B flow util

TABLE 3.5.7-2 . |
UMENTAT]O

DWATE S
SETPOJINTS

SETPOINT
Not Applicable
Not Applicable

2 5% of narrow range
instrument span for

each steam generator

23 gpm*

37 gpm*

signals for starting and stopping Train A.

LLOWA u
Not Applicable
Not Applicable
2 0% of narrow range

instrument span for
each steam generator

v

10 gpm

A

48 gpm

izes its set and_reSet points for permissive



3.5.8 RADIOACTIVE LIQUID EFFLUENT INSTRUMENTATION

m APPLICABILITY: Ouring releases via this pathway.
OBJECTIVE: Monitor and control radiocactive liquid eff1uent}re1eases.

SPECIFICATION: A. The radioactive liquid effluent monitoring instrumenta-

: tion channels shown in Table 3.5.8.1 shall be OPERABLE
with their alarm/trip setpoints set to ensure that the
limits of Specification 3.15.1 are not exceeded.

8. ACTION:

1. With a radioactive liquid effluent monitoring
instrumentation channel alarm/trip setpoint less
conservative ‘than a value which will ensure that the
limits of 3.15.1 are met, without delay suspend the
release of radioactive liquid effluents monitored by
the affected channel or declare the channel _
inoperable, or change the setpoint so it is acceptably
conservative.

2. With less than the minimum number of radiocactive
liquid effluent monitoring instrumentation channels
OPERABLE, take the ACTION shown in Table 3.5.8.1. If
the inoperable instruments remain inoperable for
greater than 30 days, explain in the next Semiannual

inoperability was not corrected in a timely manner.

- ' Radioactive Effluent Release Report why the
L

3. The provisions of Specifications 3.0.3 and 3.0.4 are
not applicable.
. (
BASIS: The radioactive liquid effluent instrumentation is provided to
" monitor and control, as applicable, the releases of
radioactive materials in liquid effluents during actual or
potential releases. The alarm/trip setpoints for these
instruments are calculated in accordance with methods in the
ODCM to ensure that the alarm/trip will occur prior to
exceeding the limits of 10 CFR Part 20.
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|
TABLE 3.5.8.1 '

RADIOACTIV ID EFFLUENT MONJTORING INSTRUMENTATION
MINIMUM
CHANNELS
INSTRUMENT QPERABLE " ACTION

. 1. Gross Radioactive Monitors
Providing Automatic Termination

of Release
a. Liquid Radwaste Effluent Line (R-1218) (1) : 16
b. Steam Generator Blowdown ® (1) , 17
Effluent Line (R-1216)
¢. Turbine Building Suﬁps.Eff1uent Line (1) 18
(Reheater Pit Sump) (R-2100)
‘ d. Yard Sump (R-2101) (1) 18
: e. -Component Cooling Water System ® (R-1217) (1) 19

v 2. Flow Rate Measurement Devices

Liquid Radwaste Effluent-Line (FE-16, FE-18) (1) 20

! P a.
| 1. b. Circulating Water Outfall*

L c. Steam Generator Blowdown Effluent*
Lo Line

* Pump status, valve turns or calculations are utilized to estimate flow.

(a) Secondary coolant samples and activity analysis performed in accordanCeAwith
T.S. 4.1, Table 4.1.2.

(b) Closed loop system. Monitor closes vent valve to isolate surge tank.

’SAN ONOFRE - UNIT 1 [T 3.5-30 . AMENDMENT NO: 79, 90, 130




ACTION 16

ACTION 17

ACTION 18

ACTION 19

ACTION 20

SAN ONOFRE - UNIT 1 -

TABLE 3.5.8.1
(Continued)

TA NOTATION

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases may
continue provided that prior to initiating a release:

1. At least two separate samples which can be taken by a single
person are analyzed in accordance with Specifica-
tion 4.5.1.A., and;

2. At least two technically qualified persons verify the
release rate calculations and discharge valving.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue, provided grab samples are analyzed

- for gross radioactivity gbeta or gamma) at a lower limit of

detection of at least 10" microcurie/ml;
1. At least once per 12 hours when the specific activity of the
secondary coolant is > 0.01 mCi/gram DOSE EQUIVALENT I-131..

2. At least once per 24 hours when the specific activity of the
secondary coolant is < 0.01 mCi/gram DOSE EQUIVALENT I-131.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided that, at least once per 12
hours, grab samples are collected and analyzed for gross
radioactivity (beta or gamma) at a lower limit of detection of
at least 107 microcurie/ml.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, determine if there is
leakage from the Component Cooling Water System to the Salt
Water Cooling System. [f leakage exists sample the Component
Cooling Water System to estimate the activity being released via
the Salt Water Cooling System at least once per 24 hours for

. gross activity (beta or gamma) at a lower limit of detection of

at least 107 microcurie/ml.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate is estimated at
least once per 4 hours during actual releases. Pump performance
curves generated in-situ may be used to estimate flow. ‘

3,5-3T | AMENOMENT NO: 79, 130..




3.5.9 RADIOACTIVE GASEQUS PROCESS AND EFFLUENT MONITORING INSTRUMENTATION

qm ’ APPLICABILITY: Ouring releases via this pathway.
‘ 0BJECTIVE: Monitor and control radicactive gaseous releases.

SPECIFICATION: A. The radioactive gaseous process and effluent monitoring
instrumentation channels shown in Table 3.5.9.1 shall be

- OPERABLE with their alarm/trip setpoints set to ensure
~ that the limits of Specification 3.16.1 are not exceeded.

B. ACTION:

1. With a radiocactive gaseous process or effluent _
monitoring instrumentation channel alarm/trip setpoint
less conservative than a value which will ensure that
the limits of 3.16.1 are met, without delay suspend
the release of radioactive gaseous effluents monitored
by the affected channel, or declare the channel
inoperable, or change the setpoint so it is acceptably
conservative. )

2. With less than the minimum number of radicactive .

. gaseous process or effluent monitoring instrumentation
Lo - ' channels OPERABLE, take the ACTION shown in Table
[ 3.5.9.1. If the inoperable instruments remain

: ' inoperable for greater than 30 days, explain in the
| - next Semiannual Radioactive Effluent Release Report
‘. why the inoperability was not corrected in a timely
manner. ' :

- , 3. The provisions of Specifications 3.0.3 and 3.0.4 are
: not applicable.

_ BASIS: The radioactive gaseous effluent instrumentation is provided
I to monitor and control, as applicable, the releases of
o ~ radioactive materials in gaseous effluents during actual or
| . ~ potential releases. The alarm/trip setpoints for these

: instruments are calculated in accordance with methods in the
ODCM to ensure that the alarm/trip will occur prior to
exceeding the Timits of 10 CFR Part 20. _
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TABLE 3.5.9.1

ﬂl. ' | RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION |
1 i
MINIMUM

| . | ~ CHANNELS -

.~ INSTRUMENT ' QPERABLE ACTION i

1. Stack Monitoring System'

a. Gross Activity Monitor - - (1) 21
~ Providing Alarm '
(R-1214 or (R-1219%, 1220 and 1221))

b. Noble Gas Activity Monitor (1) 22
(R1219% or 1212° or 1254%)
c. Jodine Sampler Cartridge ' (1) 23
(R1221 or 1254*) ‘
d. Particulate Sampler Filter ’ (1) 23
4 ~ (R-1211 or 1220 or 1254*) | -
§~l"{ . ) é. Stack Fan Flow Indication (R-1254*) (1) ' 24
f ‘ ‘ f. Sampler Flow Rate Measuring Device (1) 24
u i o
[
‘III’
[
| 1. Includes the following subsystems:

v a. Spent Fuel Building Ventilation, Auxiliary Building Ventilation, and
Waste Gas Treatment (CVI) Building Ventilation system.

b. Containment Monitoring System.

| c. Air Ejector System.

2. Provides for auto-termination of release from the Waste Gas Holdup System.
3. Provides for auto-termination of containment purge.
* Does not perform any isolation function. Does not provide control room

alarm annunciation when the instrument controls are set in the "not
operate” mode._
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!

|

1 M'

N -
1‘ b

ACTION 21

ACTION 22

| D ACTION 23
|-

ACTION 24

TABLE 3.5.9.1
(Continued)

TABLE NOTATION

With the numbér of channels OPERABLE less than the Minimum

“.Channels OPERABLE requirement and instrument-lb-inoperable the
" contents of a waste gas decay tank may be released to the

environment provided that prior to initiating the release:

1. At least two separate samples which can be taken by a
single person of the tank’s contents are analyzed; and

2. At Teast two technically qualified persons verify the
release rate calculations and discharge valve lineup.

A1l other effluent releases via this pathway'may continue
provided grab samples are taken at least once per 12 hours and
these samples are analyzed for gross activity within 24 hours.

With the number of channels OPERABLE Tess than the Minimum
Channels OPERABLE requirement and instrument la inoperable, _
effluent releases via this pathway may continue provided grab »
samples are taken at least once per 12 hours and these samples
are analyzed for gross activity within 24 hours.

With the number of channels OPERABLE less than required by the

Minimum Channels OPERABLE requirement, effluent releases via the

affected pathway may continue provided samples are continuously

:o;lected with auxiliary sampling equipment-as-required-in Table
.6.1.1.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flowrate is estimated at -
least once per 8 hours.

. ' - SAN. ONOFRE - UNIT 1 . 3.5-34 AMENDMENT NO: - 79, 90, 130 .




3.5.10 RADIATION MONITORING INSTRUMENTATION

APPLICABILITY: As shown in Table 3.5.10-1.

OBJECTIVE: To ensure reliability of the radiation monitoring
1nstrumentat1on

SPECIFICATION: The radiation monitoring instrumentation shown in
Table 3.5.10-1 shall be OPERABLE with their alarm setpoints
within the specified limits.

ACTION: A. With a radiation monitaring channel alarm setpoint
exceeding the value shown in Table 3.5.10-1, adjust the
setpoint to within the 1imit within 4 hours or declare the
channel inoperable.

B. With one or more radiation monitoring channels inoperable,
take the ACTION shown 1n Table 3.5. 10 1. ‘

C. The provisions of Specification 3. 0 3 and 3.0.4 are not
applicable. ,

BASIS: The QPERABILITY of the radiation monitoring channels ensures

- that (1) the radiation levels are continuaily measured in the
areas served by the individual channels, and (2) the alarm is
initiated when the radiation level trip setpoint is exceeded.

REFERENCES: (1) NRC letter dated November 1, 1983, from D. G. Eisenhut to

all Pressurized Water Reactor L1censees, NUREG-Q737
Technical Specification (Generic Letter No. 83-37).

u | | | - | |
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(R-1256A8B, R-1258A8B)

* With fuel in the spent fuel pool or building

ADIATION Mo U
MINIMUN
CHANNELS APPLICABLE
INSTRUMENT | OPERABLE ~ _MODES
1. AREA MONITORS
a. Control Room Area : | Al
(R-1231)
b. Spent Fuel Pool Area : 1 *
(R-1236) :
c. Containment Radiation 2 1, 2, 34 4
Monitor-High Range
(R-1255, R-1257)
2. PROCESS MONITORS
a. Wide Range Gas Monitor 1 1, 2, 3 & 4
(R-1254)
b. Main Steam Dump and Safety :
Valve Channels 1/steamline 1, 2,384

0
ALARM KEASUREMENT
SETPOINT RANGE
1 mR/hr 10% -10°mR/hr
- 25 mR/hr 10% -10°mR/hr
10 R/hr 1-10° R/hr
per ODCM 107-10* mCi/cc

|  lmR/hr (low)  10'-}0° mR/hﬁ:

1 R/hr (high) 10"-10° R hr

25

26

27

27

27



TABLE 3.5.]10-1 (Continued)

' | | ACTION STATEMENT

ACTION 25 - With the number of OPERABLE channels less than the Minimum
Channels OPERABLE requirement; within 1 hour: (1) either
initiate and maintain operation of the control room emergency
ventilation system in the recirculation mode of operation, or
(2) initiate the preplanned alternate method of monitoring and
alarming the area radiation.

ACTION 26 - With the number of OPERABLE channels less than the Minimum
' Channels OPERABLE requirement, perform area surveys of the
monitored area with portable monitoring instrumentation at

least once per 24 hours.

ACTION 27 - With the number of QPERABLE channels less than required by the
Minimum Channels OPERABLE requirement of Table 3.5.10-1, :
initiate the preplanned alternate method of monitoring the
Lo appropriate parameter(s) within 72 hours, and:

(1) either restore the inoperable channel(s) to OPERABLE status
within 7 days of initiating the preplanned alternate method, or

- (2) prepare and submit a Special Report to the Commission pursuant
i to Specification 6.9.2, within 14 days following initiating the
| preplanned alternate method, outlining the action taken, the cause

of the inoperability and the plans and schedule for restoring the
system to OPERABLE status.

. ‘l. SAN ONOFRE - UNIT 1 3.5-37.__'  AMENDMENT NO: 83, 91, 130
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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 dev1ces, that
depend on the remaining OPERABLE diesel generator as a source
of emergency power, are also OPERABLE. In add1t1on 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
Toss of offsite power event will not result in a complete Tloss
of safety function of critical systems during the period one
of the diesel generators is inoperable. The |term verify as
used in this context means to administratively check by
examining logs or other information to determ1ne if certain
components are out-of-service for ma1ntenance or other
reasons. It does not mean to perform the surveillance
requirements needed to demonstrate the operab111ty of the
component. The Safeguards Load Sequencing System is designed
so that each sequencer starts and loads its aksoc1ated diesel
generator and sequences the ECCS loads upon rece1pt of a
safety injection signal (SIS) and concurrent loss of voltage
on its respective 4160 volt bus (i.e., upon a SISLOP).

The total connected design load on each diese]l generator is
restricted to 6,000 kW or less. This requ1rement was the
result of a crankshaft crack propagation analysis (see
Reference 1). The analysis postulated that the crankshaft
initially has stress-induced surface cracks. |The analysis
then considered the effect of four types of d1ese1 load
histories on the growth of these cracks. Each load history
consisted of repeated start-stop cycles with some steady state
operation at full load (6,000 kW) between each start and its
stop. The ana]ys1s concluded that for a crankshaft with a
detectable size crack (10 mils deep), the number of start-stop
cycles required to enlarge the crack until 1t‘becomes self-
propagating (18 mils deep) under the full load steady state
stresses represents the effective 1ife of the |crankshaft.

During normal operations, the 480 volt system |is considered
OPERABLE if the four 480 volt buses and four station service
transformers are OPERABLE with respective tie breakers open.
This will ensure that the 480V main breakers and transformers
remain OPERABLE during the worst loading condition in case of

a SIS without LOP.

The primary power source for Vital Buses 1, 2,/ 3, 3A, and 4 is
Train A DC Bus 1. The alternate power source jis available
from MCC-2 through MTS-7. The 1987 RPS and ESF single failure
analyses credited the Train B backup power to these v1ta1
buses through MTS-7.

SAN ONOFRE - UNIT 1 | 3.7-5 AMENDMENT NO. 136




Correct operation of the safety injection system is assured by
the operability of the load sequencers and the UPS for MOV-

' 850C and MOV-358 (MOV-850C UPS). Correct operat1on of the
recirculation system is assured by the operability of the MOV-
850C UPS which also supplies MOV-358.

Manual Transfer Switch 8 (MTS-8) provides the means to power
MOV-883 and the MOV-850C UPS from either Tra1n A or Train B.
However, due to single failure cons1derat1ons and
env1ronmenta1 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.

REFERENCE : (1) Report No FaAA-84-12-14 (Revision 1.0), Evaluation of
Transient Conditions on Emergency Diesel |Generator

o Crankshafts at San Onofre Nuclear Generating Station,
: Unit 1.
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SAN ONOFRE - UNIT 1

The reactor trip system response time of each reactor
trip function listed in Table 3.5.1-3 shall be
demonstrated to be within its limit at lleast once per 18
months. Each test shall include at least one train such
that both trains are tested at least once per 36 months
and one channel per function such that all channels are
tested at least once every N times 18 months where N is
the total number of redundant channels in a specific

reactor trip function as shown in the "Total No. of
Channels" column of Table 3.5.1-1.

4.,1-2 AMENDMENT NO:
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FUNCTIONAL UNIT

1.
2.

10.
11.

12.

13.

14.

Manual Reactor Trip

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

Intermediate Range,
Neutron Flux

Source Range, Neutron Flux

NIS Coincidentor Logic

Pressurizer Variable Low
Pressure

Pressurizer Pressure
Pressurizer Level
Reactor Coolant Flow

Steam/Feedwater Flow
Mismatch

Turbine Trip-Low Fluid
0il1 Pressure

Reactor Coolant Pump Breaker

Position*

4kV Bus 1C and Bus 2C

" Voltage

*Applicable to Item 6 in Table 2.1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE 4.1.1

CHANNEL
CHECK

N.A.
S

N.A.

w

w un o un o wv

N.A.

CHANNEL

CALIBRATION

D
R
N

P~

n X ™ ™

.A.
52.3
3,4
A

(3,4)

(3)

CHANNEL

TEST

N.A.
M

s/u (1),
M
s/u (1),
M

N.A.

T o0 x X

TRIP ACTUATING
DEVICE
OPERATIONAL
TEST
R

N.A.

S/U (1,6)

N.A.

N.A.

ACTUATION

LOGIC TEST

N.A.
N.A.

N.A.
N.A.
N.A.

M (5)
N.A.

N.A.
N.A.
N.A.
N.A.

N.A.
N.A.

N.A.



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

(2) - Heat balance only, above 15% of RATED THERMAL POWER. Adjust channet
if absolute 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
' fnto MODE 2 or 1. .

(5) - Each train shall be tasted at least every 62 days on a STAGGERED
TEST BASIS.

(6) - Setpoint verification s not applicable.

SAN ONOFRE - UNIT 1 4.1-4 AMENDMENT NO: 117, 139




TA 4

: : TARLE 4,12 ,
MINIMUM EQUIPMENT CHECX AND SAMPLING FREQUENCY

Cheek

la. Reactor Coolant
" Samples

1.

Gross Activity
Oetermination

[sotopic Analysis
for DOSE EQUIVALENT
I-131 Concentration

Spectr?scopic
for £C1)
Qetermination

Isotopic Analy-
sis for lodine
Including I-131,
[-133, and I-135.

Boron concentration

(1) € 1s defined fn Section 1.0,

(2)
or longer.

(3)

| SAN ONOFRE - UNIT 1

Until the specify
within fts limits

Sample to be taken after a min
OPERATION have ela

psed since r

¢ activity of

Frequencv

At least once per 72 hours.
Required during MODES
1, 2, 3 and 4. -

1 per 14 days. Required
only during MQDE 1.

1 per § months(2)
Required only during
MODE 1.

3) Once per 4 hoyrs,(3)
whenever the specific
activity exceeds
1.0 uCt/gram
OOSE EQUIVALENT I-133
or 100/ E (1) uCi/gram.

b) One sample between 2 and
§ hours following a
THERMAL POWER change
exceeding 15 percent of
the RATED THERMAL POWER
within a cne hour period.

Twica/Week

fmum of 2 EFPD and 20 days of POWER
sactor was last subcritical for 48 hours

the reactor coolant system is restored

AMENOMENT NO: 25, 29, 70.‘

9. 117, 130



., _ ~ TABLE 4.1.2 (continued)

Check ' Frequency

e 1.3 . Secondary 1. Gross Activity At least once per 72 hours.
S Coolant Oetermination Required only during
CLE NSamp]es MODES ]. zo 3 and 4.

2. Isotopic Analy- a) 1 per 31 days, whenaver
sts for DOSE ‘ the gross activity
EQUIVALENT I[-131 determination indicates
Concentration fodine concantrations
o : greater than 10% of the
} - , allowable limit. Required.

only during MODES 1, 2, 3
and 4.

. : D) 1 per 6 months, whenever
Lo _ the gross activity

‘ determination indicates

L B todine concentrations
R below 10% of the

DAL e el , allowable 1imit. Required
Co TS ‘ o only during MCDES 1, 2,

‘ qlll' : 3, and 4.

t ‘ ] . o
] SAN ONOFRE - UNIT 1 4.1-6 AMENDMENT NO: 25, 29, 70,
- | %', 130 .




TABLE 4.1.2 (continued)

Check

Frequency

10.

Safety
Injection Line
and RWST water
Samples

Control Rod
Drop

(De]eted)

Pressurizer
Safety Valves

Main Steam
Safety Valves

Main Steam
Power QOperated
Relief Valves

Trisodium
Phosphate
Additive

Hydrazine
Tank Water
Samples

Not used.

SAN ONOFRE - UNIT 1

Boron Concentration

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

Pressure Setpoint
Pressure Setpoint

Test for OPERABILITY

Check for system
availability as
delineated in

Technical

Specification 4.2

Hydrazine concentra-
tion

" months T

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

' At each refueling shutdown

At each refueling shutdown
At each refueling shutdown

At each refueling shutdown

At each refueling shutdown

Once every six months when
the reactor is critical and
prior to return of critica-
1ity when a period of
subcriticality extends the
test interval beyond six

AMENDMENT NO. 134




TABLE 4.1.2 (continyed)

Chack

Freguency

17, MOV-LCV-1100 €
Transfer Switch

Emergency Siren

B
12.
- Transfaer Switch

13. Communication
Power Panel
Transfer Switch

Spent Fuel Pool

- 14a.
‘ Water Laevel

. Refueling Pool
Water Lavel

15. Reactor
Coolant Loops/
Residual Heat
Removal Loops

] SAN ONGFRE - UNIT 1

a. Verify that the fuse
block for either breaker
‘8-1198 to MCC 1 or
breakgr 42-12A76 to
MCC 2A is removed.

a. Verify that the fuse
Block for either breaker
8-1145 to MCC 1 or
breaker 8-1293A to
MCC 2 is removed

a. Verify that the fuse
block for efther
breakar 8=1195 to MCC 1
or breaker 8-12938 to-
MCC 2 is removed

Verify water 1¢vel'pcr
Technical Specification
3.8

a. Per Technical Specifie
cations 3.1.2.C and
3.1.2.0, in MODE 1
and MODE 2 and in MODE 3
with reactor trip

" breakers closed, verify
that all required
reactor coolant loops
are in operation and
circulating reactor
coolant.

b. Per Technical Specifi-
cation 3.1.2.E, in~
MODE 3 with the reactor
trip breakers open,
verify ’

Same as Item 10 aone

Same as Item 1Q above

Same as Item 10 above

a. Once every saven days
when spent fuel s being
stored in the pool.

b. Within two hours prior
to start of and at least
once per 24 hours
thereafter during
movement of fuel
assemblies or RCC's.

a. Once per 12 hours

AMENOMENT NO: 25, 29, 36,
77, 103, 130

L



TABLE 4.]1.2 (continued)

Cheék

Frequency

1. At least two required
reactor coolant pumps
are operable with
correct breaker align-
ments and indicated
power availability.

2. The steam generators
associated with the two
required reactor coolant
pumps are operable with
sacondary side water level
> 256 inches (wide range).

3. At least one reactor

coolant loop is in
operation and circulating
reactor coolant.

Per Technical Specificétion
3.1.2.F, in MODE 4 verify

1. At least two required
(RC or RHR) pumps are
- operable with correct
breaker alignments and
indicated power
availability.

2. The required steam
generators are operable
with secondary side water
Tevel > 256 inches (wide
range).

3. At least one reactor
coolant loop/RHR TRAIN
is in operation and
circulating reactor
coolant.

Per Technical Specificatfons
3.1.2.6 and 3.1.2.H, in
MODE S verify, as applicable:

l.

l.

3.

Once per 7 days

Once per 12 '
hours

Once per .12
hours

Once per 7 days

Once per 12
hours

Once per 12
hours

SAN ONOFRE - UNIT 1 . 4,1-9
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TABLE 4.1.2 (continued)
Check

Frequency

16. RWST a.
Contained
Water Volume

} q’ . SAN ONOFRE - UNIT 1

1. At Teast one RHR TRAIN 1.

is in operation and
circulating reactor coolant.

2. When required, one 2.

additional RHR TRAIN is
operable with correct pump
breaker alignments and

indicated power availability.

3. When required, the 3.

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

Per Technical Specification  e.

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

rate of at least 400 gpm.

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

3 inches, verify

1. At least one decay heat 1.

removal method is in
operation and circulating
reactor coolant.

2. One additional decay heat 2.

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

Verify volume > 50 ft. plant a
elevation

4,1-10

Once per 12
hours

Once per 7
days

Once per 12
hours

Once per 12
hours

Once per 12
hours

Once per 7
days

Monthly when the
reactor is critical
and prior to return
of criticality when .
a period of
suberiticality
extends the
surveillance beyond

1 month

AMENDMENT NO: 77, 122, 125, 130



TA 4.1.3

MINIMUM FREQUENCIES FOR TESTING, CALIBRATING
ANQ/OR _CHECKING OF [NSTRUMENT CHANNELS

1. Axial Offset Calibration At each refueling
H shutdown
. - Check Once per shift
ﬁy 2. Reactor Coolant Calibration At each refueling
Temperature shutdown
Test Once per month
,l Check Once per shiff
“ 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
L Check, comparison with Once per shift during
‘_ - digital readouts operation
c 5. Charging Flow Calibration At each refueling
oo 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
W
8. Volume Control Calibration At each refueling
Tank Level shutdown.
ﬁ Test Once per month during
“ MODES 1 and 2
‘ 9. Hydrazine Tank Calibration At each refueling
3 Level shutdown
ﬁ Test One per month during
operation
SAN ONOFRE - UNIT 1 4,1-11 AMENDMENT NO: 117, 130.
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CALIBRATION should be performed at every rsasonable

opportunity in order to ensure the presentation and
dcquisition of accurats information.

The nuclear flux (1inear level) channels should be calibrated
daily against a heat balance standard to account for errors
Induced by, changing rod pattarns and caore physics parametars.

Other channels are subject only to the "drift” errors induced
within the fnstrumentation itsalf and, consequently, can
tolerate longer intervals bDetween CALIBRATION. Process
system instrumentation errors induced dy drift can de
expectad to remain within acceptable tolerances if
recalibration is performed at intarvals of dpproximately one
year. . _

Substantial CALIBRATION shifts within a channel (essentially
a channel failure) will be revealed during routine checking
and testing procadures.

Thus, minimum CALIBRATION frequencies of once-per-day for the
nuclear flux (1inear level) channeis, and once-per-year
(approximately) for the process systam channels {s considered
acceptablae. ’

IESTING

The minimum testing frequency for those instrument channels
connected to the safety system is based on an assumed "unsafe

fatlure” rate of one per channel every four years. This

assumption is, in turn, based on operating experience at
conventional and nuclear plants. An “unsafe failure* is
defined as one which negates channel operability and which,
due to its nature, is revealed only when the channel is
tested or attampts to respond to a bona fide signal.

The failure rate of one per channel every four years and the
testing interval of two weeks imply that, on the average, each
channel will be inoperable for 1.7§ days per year, or .1.75/35§3
year. Since two channels must fail in ordar to negata the
safety function, the probability of simultanecus failuyre of
two channels (assuming only two to be in sarvice) is 1.75/365
squared, or 2.3 x 10=3. From this 1t can be infarred that

in a three channel system the probadility of simultaneous

N
~
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failure of two channels is approximatsly 6.9 x 10=5. Ty
represents the fraction of timse in which each three channel
System wouid have ang operable and two inoperablie channels,
ind equals 6.9 x 107 x 3780 hours per year, or
(approximataly) 36 minutes/year.

[t must also be noted that to thoroughly and correctly test a
channel, the channel components must be made to respond in
the same manner and to the same type of input as they would
be expected to respond to during their normal operation.
This, of necessity, requires that during the test the channel
be made inoperabie for a short period of time. This factor
must be, and has been, taken into consideratiocn in
detarmining testing fraquencies.

Because of their greater degree of redundancy, the 1/3 and

- 2/4 logic arrays provide an sven greater measure of
protection and are theraby acceptable for the same testing
interval. Those items specified for monthly tasting are
assoclated .with process componants whare other means of
verificattoh prosrde additional assurance that the channel g
operable, fNiredy requiring less frequent testing.

Quring a 2-year testing period, the Reactor Coolant Flow
Trips for each loop were tasted 40 times. In all the tests
the trips operated precisaly on set point. Also, during this
period, there were no 'unsafe failures' as defined above in
the Reactor Coolant Flow Trips or any similar trip
circultry. A1l of these channels represent more than 30
years of service without a single ‘unsafe failure'. 8ecause
of the demonstrated reliability of these instrument channels
and particularly the Reactor Coolant Flow Trip, the testing
{nterval of the Reactor Coclant Flow Trip has been extendad
to 3 months. w ’

CHECX

Failures such as blown instrument fuses, defective
indicators, faulted amplifiers which result in “upscale” or
“downscale” indication, etc. can ba easily recognized by
simple observation of the functioning of an instrument or
system. Fuyrthermore, such failuraes are, in many casas,
revealed by alarm or annunciator action, and a check
supplements this type of built-in surveillanca.

Based on oxpdrienca in operation of both conventional and

nuclear plant systams, the minimum checking frequency of oncs
per shift is deemed adequate. _

Change No: 5

SAN ONOFRE - UNIT 1 4,1-13 AMENOMENT NO: 25, 130




4.1.2 &AQIQACII!i_LIQUID_EEELUEHI_IHSIRUHEEIAIIQ!

APPLICABILITY:  Ouring releases via this pathway.

. ' QBJECTIVE: To spocii’y the m’inimun frequency and type of surveillance tg
be applied to the radicactive liquid instrumentation.
i

SPECIFICATION: A, The satpoints shall be determined in accordance with
: procedures as described in the OOCM. :

8. Each radfoactive 1iquid effluent monitoring
instrumentation channel shall be demonstratad OPERABLE hy
performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL

, CALIBRATION, and CHANNEL TEST operations at the .
i _ frequencies shown in Table 4.1.2.1.

BASIS: The radfoactive 1quid effluent instrumentation Is provided
‘ to monitor and control, as applicable, the releases of
radiocactive materials {n 11quid efflyents during actual or
‘potential raleases. The alarm/trip setpoints for these
instruments are calculated in accordance with methods in the
to ensure that the alarm/trip will QCcur prior to
exceeding the limits of 10 CFR Part 20.

?‘ ' SAN ONOFREA- UNIT | 4,1-14 AMENDMENT NO: 79, 130




TABLE 4.1.2.1

RADIOACTIVE LIQUID EFFLUENT MONITORING

v CHANNEL
INSTRUMENT CHECX
1. Gross Beta or Gamma Radio-
activity Monitoring Providing
Alarm and Automatic Isolation
a. Liguid Radwaste Effluents D
Line (R=-1218) :
b. Steam Generator Blowdown 0
Effluent Line (R-1216)
¢. Turbine Building Sumps 0
Effiuent Line (Reheater
Pit Sump R-2100*)
d. Yard Sump (R-2101%) 0
e. Component Cooling Water 0
System (R«1217)
2. Flow Rate Monitors
Liquid Radwaste Effluent 0(4)

Line (FE 16 and FE 18)

SOURCE CHANNEL CHANNEL
LHECK CALISRATION 3T

P R
M R(3)
M R(3)
M R(3)
M R(3)

N/A

Q1)

Q)

QM

QN
[Qp

N/A

*0oes not provide control rbon_a!arm annunciation when the instrument controls

are set in the “not operata” mode.

SAN ONOFRE - UNIT 1 . 4,1-15
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‘ TABLE 4.1.2.1
o .~ (Continued)
. . TABLE NoTATION

(1) The CHANNEL 'T;sr 1150 demonstrates the following:
1. “ Automatic fsolation of this pathway and- control room alarm

‘- -annunciation Occurs when the fnstrument fndicates measyred levels
above the alarm/trip satpoin;.

2. Control Room alarm annunciation when the 1nstrument'controls are not
- S8t in the operats mode.

(3) The i1nitial CHANNEL CALIBRATION shall be performed using one or mora of
the reference standards cartified dy the National Bureay of Standards or
using standards that have been obtained froa the suppiiers that
participata in measurement dssurance activities with NBS. These
standards shall permit calibrating the system over {ts intended range of
energy and measurement. range. For subsaquent CHANNEL CALIBRATION,
sources that have been related to the Inftial calibration shall be used.

(Operating plants may substitute praviously astadliished calibration
procadures for this requirement.)

(4) CHANNEL CHECX shall consist of verifying indication of flow during
periods of release. CHANNEL CHECX shall be made at least once daily on
any day on which contjnuous. periodic, or batch releases are made.

7
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4.1.3 RADIQACTIVE CASEQUS PROCESS ANQ EFFLUENT MONITORING INSTRUMENTATION

APPLICABILITY: Ouring releases via this pathway.

QBJECTIVE: To specify the minimum frequency and type of surveillancs to

be appiied to the radicactive gaseous monitoring
tnstrumentation.

SPECIFICATION: A. The setpoints shall be determined in accordance with
procedures as described in the ODOM.

8. Each radiocactive gaseous process or effluent montitoring

Instrumentation channel shall be demonstrated OPERABLE by

performanca of the CHANNEL CHECK, SOURCE CHECX, CHANNEL

CALIBRATION, and CHANNEL TEST operations at the
frequencies shown in Table 4.1.3.1.

BASIS: The radioactive gaseous effluent instrumentation is provided

to monitor and control, as applicable, the releases of

radioactive materials in gasaous effluents during actual or

potantial releases. The alarm/trip setpoints for these

instruments are calculated in accordance with methods in the

O0CM to ensure that the alarm/trip will occur prior to
exceeding the 1imits of 10 CFR Part 20.

)

- e
48
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TABLE 4.1.3.1

RADIOACTIVE'GASEOUS EFFLUENT MONITORING
: T

' CHANNEL  SOURCE CHANNEL

CHANNEL
1. Stack Monitoring System- ;i5k~‘ \ ‘ ‘ ' -
a. Gross Activity Monitor .0 M RC2) 9
(R=1214%%) - -
b. Noble Gas Activity Monitor .0 M R(2) Qe
(R=1219, 1212, 1254*) ' R ' '
" C. lodine Sampler Cartridge W N/A N/A N/A
(R=1221, 1254%*) ' . - '
d. Particulate Sampler Filter ' W . N/A N/A N/A
(R=1211, 1220, 1254*) o o
e. Stack Fan Flow Indication 0 ' N/A Q“'q\, Q
(R-1254*) ; : -
f. Sampler Flow Rate 0 NAC R N/A

Measuring Devica

‘.

*Dces not perform any isolation function. Does not provide control room alarm
annunciation when the instrument controls are set in the "not operate" mode.

**Alarm only, does not perform any isolation function.

| ‘ - I SAN ONOFRE - UNIT 1 . 4.,1-18 AMENDMENT NO: 79, 90, 130-;.
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(2

(Continueg)
TABLE NQTATION

TABLE 4.1.3.) |
i
1

The CHANNEL TEST als0 demonstrates the following:

T. Automatic 1solation of this pathway and control room alarm

annunciation occyrs when the instrument fndicates measured levels
above the alarm/tr1p setpoine.,

2. Control room alarm annunciation when the instrument controls are not
set in the operats mode.

The initial CHANNEL CALIBRATION shall be performed using one or more of
the reference standards certified by the National Bureau of Standards
Or. using standards that have been obtained from suppliers that
participate in measurement assyrance activities with NBS. These
standards shall permit calibrating the system over {its intended range
of energy and measurement range. For subsequent CHANNEL’CALIBRATION.
sources that have been related to the inftial calibration shali be
used. (Operating plants may substitute previously established
calibration praocedures for thig requirement.) -

“ SAN ONOFRE - uNIT | C 4.1-19 AMENDMENT NO: 79, 130




4.1.4

i
L

SAN ONOFRE - UNIT 1

Applies to instrumentation which actuates the containment
sphere isolation valves, containment sphere purge and exhaust

valves, and containment sphere instrumentation vent header
valves. ’

To ensure reitability of the containment sphere isolation
provisions. :

A. Each instrumentation channel shall be demonstrated
OPERABLE by the performance of the CHANNEL CHECX, CHANNEL
CALIBRATION, and CHANNEL TEST operations for the MODES
and at the frequencies shown in Table 4.1.4-1.

B. The total bypass function shall be demonstrated OPERABLE
at least once per 18 months during CHANNEL CALIBRATION
testing of each channel affected by bypass operation.

The surveillance requirements specified for these systems
ensure that the overall system functional capability is .
maintained comparable to the original design standard. The
periodic surveillance tests performed at the minimum
frequencies are sufficient to demonstrats this capability.

(1) NRC letter dated July 2, 1980, from 0. G. Elsenhut to all
pressurized water reactor licensses.

4.1-20 ' AMENOMENT NO: 58, 130
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EUNCTIONAL UNIT

a)
b)
)
d)

- a)

b)

 Containment Isolation
(Valves listed 1n Table 3.6.2-1)

Manual

Containment Pressure-High
Sequencer Subchannels
Safety Injection

1) Containment Pressure-High

2) Pressurizer Pressure-Low

Purge and Exhaust Isolation
- (PON-9, POV-10, Cv-10, CV-40, CV-116)

Manual
Containment Radiocactivity-ligh

CHANNEL

CHANNEL

3

CHANNEL

CHECK CALIBRATION AEST

N.A.
N.A.
N.A.

N.A.
N.A.

N.A.

N.A.

N.A.

N.A.

MODES IN WHICH
SURVE I LLANCE



w (1) Manual actuation switches shall be tested at least once per 18 months
L , during shutdown. A1l other circuitry associated with manual }

o safequards actuation shall receive a CHANNEL TEST at least once per 3

h days. : :

f ‘j (2) The CHANNEL TEST shall include exdrcis1ng the transmitter by applying
v either a vacuum or pressure to the appropriats side of the transmitter.

] SAN ONOFRE - UNIT | 122 AMENOMENT NQ: 58, 130 -
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4.1.5 A

APPLICABILITY:

MODES 1, 2 and 3.

To ensure the relfability of the accident monitoring
instrumentation shown in Taplo 4.1.5=1,

Each accident monitoring fnstrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECX and
CHANNEL CALIBRATION operations at the frequencies shown in
Table 4.1.5-1,

The surveillance requirements specified for these systems
ensyre that the overall functional capability is maintained
comparable to the original design standards. The periodic
surveillance tests performed at the minimum frequencies are
sufficient to demonstrate this capability.

(1) NRC letter dated July 2, 1980, from 0. G. Efsenhut to all
.prossurized watar reactor licensees.




TA 4.1.5-

ACCIDENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREHENTS-

INSTRUMENT

Pressurizer Water Level
Auxiliary Feedwater Flow Indication*

0 Auxiliary Feedwater Flow Rate

0 Steam Generator Water Level (Wide Range)

0 Reactor Coolant System Loop Delta-T Indication
Reactor Coolant System Subcooling Margin Monitor
PORV Position Indicator |
PORV Block Valve Position Indicator
Safety Valve Position Indicator
Containment Pressure (Wide Range)

Refueling Water Storage Tank Water Level

Containment Sump Water Level (Narrdw Range)

Containment Water Level (Wide Range)

Neutron Flux (Wide Range)

* See footnote of Table 3.5.6-1.

CHANNEL CHANNEL
_CHECK CAL [BRATION
M R
M R
M R
M R
M R
M R
M R
M R
M R
M R 1
M R ‘
M R
M R
M R

** Neutron detectors may be excluded from CHANNEL CALIBRATION.

SAN ONOFRE - UNIT 1 4.1-24
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REFERENCES:

Applies to the power cperated reiief valves (PORVS) an their
associatesd block valves for MODES 1, 2 and 3.

To ensure the reliability of the PORVs and block valves.
A. Each PORV shall be demonstrated OPERABLE:

1. At least once per 31 days by performance of a
CHANNEL TEST, which may include valve operation, and

2. At least once per 18 months by performance of a
CHANNEL CALIBRATION

8. Each block valve shall be demonstrated OPERABLE at least
onca per 92 days by operating the valve through one
complete cycle of full travel, unless the block valve is
being maintained closed in order to meet the requirements
of Specification 3.1.5.A.

C. The backup nitrogen supply for the PORVs and block valves
shall be demonstrated OPERABLE at least once per 18
months by transferring motive power from the normal air
supply to the nitrogen supply and operating the valves
through a complete cycle of full travel. -

The power operated relief valves (PORVs) operate to relieve
RCS pressure below the getting of the pressurizer code safety
valves. These relief valves have remotely operated block
valves to provide a positive shutoff capability should a
relief valve become inoperable. The air supply for both the
relief valves and the block valves is capable of being
supplied from a backup passive nitrogen source to ensure the
ability to seal this possiblie RCS leakage path.

(1) NRC lettar dated July 2, 1980, from 0. G. Efsenhut to all
pressurized wvater reactor licensaes.

| san onorre - unrT 1 © 4alezs AMENDMENT NO: 58, 109, 130




4.1.7 PRESSURIZER

Applies fd pressufizsr heatars and pressurizZer water level
for MODES 1, 2 and 3. '

To ensure proper pressurizer wvater volume and to ensuyre the
capability to energize the pressurizar heatars from the
emergency diesel generator.

A. The pressurizar water level shall be detsrmined to he
botween S% and 70% at least once per 12 hours.

8. The emergency power supply for the pressurizer heaters
shall be demonstratad OPERABLE at least once per 18
months by transferring power from the normal supply to
the emergency diesal generator and energizing the heaters.

The requirement that the pressurizer heaters and their
associated controls be capable of being supplied electrical
power from an emergency diesel generator provides assurance
that these heaters can be energized during a loss of offsite
gg:;gecondition to maintain natural cirtulation at HOT

Y.

(1) NRC Letter dated July 2, 1980, from 0. G. Elsenhut to all
pressurized water reactor licansees.

N
A

SAN ONOFRE - UNIT 1 4,1-26 »: AMENOMENT NOQ: 53\, 130




TS

4.1.8 AUXILIARY FEEDWATER INSTRUMENTATION

APPLICA TY:

OBJECTVE:

SPECIFICATION:

BASIS:

REFERENCES:

Applies to the auxiliary feedwater instrumentation ang
interlocks in MODES 1, 2 and 3.

To ensure reliability of automatic initiation of the
auxiliary feedwater system. :

A. Each instrumentation channel shall be demonstrated:
OPERABLE by the performance of the surveillance
requirements specified in Table 4.1.8-1. _

The surveillance requirements specified for this

instrumentation ensure that the overall system functional

capability is maintained comparable to the original design
standards. The periodic surveillance tests performed at the

minimum frequencies are sufficient to demonstrate this
capability.

(1) NRC letter dated July 2, 1980, from D. g. Eisenhut to all
pressurized water reactor licensees.

2
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TABLE 4.1.8-]
U 0
c
TRIP
~ ACTUATING
| DEVICE
CHANNEL CHANNEL CHANNEL  OPERATIONAL
_CHECK _ CALIBRATON _JEST TEST
/A N/A N/A R
/A N/A M N/A
s R o N/A
NA R " N/A

MODES IN WHICH
SURVEILLANCE
REQUIRED




4.1.9 AUXILIARY FEE

DWATER SYSTEM SURVEILLANCE

MODE

QBJECTIVE: To e
SPECIFICATION: A.

‘ O APPLICABILITY: Appl

ies to the auxiliary feedwater pumps and valves for
S1, 2 and 3. :

nsure the reliability of the auxiliary feedwater system.

Each auxiliary feedwater pump shall be demonstrated
OPERABLE by testing each pump in accordance with -
Section XI of the ASME Boiler and Pressure Vessel Code ang
applicable Addenda as required by 10 CFR 50.55a(g), except
where specific written relief has been granted by "the NRC

pursuant to 10 CFR 50.55a(g)(6)(i).

' l SAN ONOFRE - UNIT 1

At least once per 31 days an inspection shall be made to
verify that each non-automatic valve in the emergency flow
path that is not locked, sealed, or otherwise secured in
position is in its correct position.

Each auxiliary feedwater Train shall be demonstrated
OPERABLE at least once per 18 months by:

l. Verifying that the AFW Train B pump starts as designed
automatically upon receipt of an auxiliary feedwater
actuation test signal. RS L

2. Verifying that AFW Train A motor driven pump starts as
designed automatically upon receipt. of auxiliary
feedwater actuation AND Train B low flow test signals.
Subsequently, verify the pump stops upon receipt of a
Train B positive flow test signal.

3. Within 72 hours after entering MODE 3, verifying that
the AFW Train A steam driven pump enters warm-up mode
upon receipt of an auxiliary feedwater actuation test
signal. Subsequently, verify pump starts upon receipt
of a Train B low flow test signal, and returns to
warm-up mode upon receipt of Train B positive flow
test signal.

4. Verifying that each automatic valve in the flow path
actuates to its correct position upon receipt of
actuation tast signals.

When the reactor coolant system pressure remains less than
500 psig for a period longer than thirty (30) days, flow
tests shall be performed to verify the emergency flow
paths from the auxiliary feedwater storage tank to each
steam generator, using each motor driven auxiliary
feedwater pump prior to increasing reactor coolant system

b.i-29 AMENOMENT NO: 65, 82, 125, 13q°




-REFEREN§E§:‘

. I SAN ONOFRE - UNIT 1 4.1-30

pressure above 500 psig. The flow tests shall be
conducted with the auxiliary feedwater system valves in
their emergency alignment. Within 72 hours after entering
MODE 3, the steam driven auxiliary feedwater pump shall be
similarly tested.

E. The provisions of Specification 4.0.4 are not applicable
for entry into MODE 3 for the steam driven auxiliary
feedwater pump. However, the steam driven AFW pump must
be OPERABLE in all other respects. '

" The OPERABILITY of the auxiliary feedwater system ensures

that the Reactor Coolant System can be cooled down to less
than 350+F from normal operating conditions in the event of a
total loss of offsite power.

The design of the auxiliary feedwater system further ensures
sufficient AFW flow into the intact feedwater lines without
exceeding pump run-out or water hammer limits for any
applicable design basis event with or without concurrent loss
of offsite power and a single active failure.®®

(1) NRC letter dated July 2, 1980 from D. G. Eisenhut to all
pres;urized water reactor licensees.

(2) SCE letter dated November 6, 1987, from M. 0. Medford to
NRC Document Control Desk.

(3) SCE letter dated November 20, 1987, from M. 0. Medford to
NRC Document Control Desk.

AMENOMENT NO: 65, 125, 130 .




A T T

APPLICABILITY: gpplios to the auxiliary feedwater storage tank for MODES 1,
' and 3.

QBJECTIVE: To ensure the availability of an adequate auxtliary feedwater
b supply. ,

SPECIFICATION:  A. The auxiliary feedwater storage tank shall be
demonstrated OPERABLE at least once per 12 hours by . :
verifying the contained vater volume fs within its limits

when the tank is the supply source for the auxiliary
to _ feedwater pumps. '

BASIS: See Basis for 3.4.4,

SAN ONOFRE - UNIT 1 4.1-31  AMENDMENT NO: 82, 130.
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APPLICABILITY:  As shown in Table 4.1.11-1.

QBJECTIVE: To ensure the reliability of the radfation monitoring
instrumentation.

SPECIFICATION: A. Each radiation monitoring instrumentation channe! shall
be demonstratad OPERASLE by the performance of the
CHANNEL CHECX, CHANNEL CALIBRATION and CHANNEL TEST
operations fo; the MODES and at the frequencies shown in
Table 4.1.111,

8ASIS: The surveillance requirements specified for these systems
' ensure that the overall functional capability is maintained
comparable to the original destgn standards. The periodic
surveillance tests performed at the minimum frequencies are
sufficient to demonstrate this capability.

REFERENCES: ~ (1) NRC letter dated November 1, 1983, from 0. G. Elsenhut to
all Pressurized Water Reactor Licensees, NUREG-0737
Technical Specification (Generic Letter No. 83-37).

-7

SAN ONOFRE - UNIT 1 . 4,1-32 AMENOMENT NO: 83, 130




| CHANNEL CHANNEL CHANNEL APPLICABLE
INSTRUMENT . , —CHECK CALIBRATION IEST —HODES

1. AREA MONITORS

L LINN = 3M40NO NVS ‘»
N ;A
i

a. Speat Fuel Pool Area S R : [
(R-1236) '

b. Control Room Area S R M Al
(R-1231) : :

€. Contalnment Radiation S R M 1.2, 384
Honitor-High Range :
(R-1255, R-1252)

2. PROCESS MONITORS

a. MWide Range Gas Monitor ' o4 ' an . 1,2, 3¢ 4
(R-1254) .

b. HMaln Steam Ousp and Safety S R M 1, 2,384
Valve Channels _
(R-1256ALB, R-1258A88)

z¢=T'V

i
1;1‘.

4 See footnote of Table 3.5.10-}

‘ON LN3WON3WY

I
“¢  In accordance with Table 4.1.3.) surveillance requirements for this instrument channel .
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ST ABRLICAIMITY:
QBJECTIVE:
SPECIFICATION:

1.

Each reactor coolant system vent
OPERABLE at least once

3. Vcrifyihg flow

NRC letter dated Nevember 1, 1983, from D.
Pressurized Water Reac

4.1.12 REACTOR COOLANT SYSTEM VENTS

MODES 1, 2, 3 and 4.
To ensure the rellability

of the reactor coolant vent system.

path shall be demonstrated

per 18 months Dy:
verifying all manual tsolation valves in each vent
path are locked in the open pasition. :

vent path through at least

each valve in the
control

cycle of full travel from the
REFUELING.

Cycling
one complate
room during COLD SHUTDOWN or

reactor coolant vent

through the
ting during COLD SHUTDOWN.

system vent paths during ven

See basis for 3.1.7, Reactor Coolant System Vents.

G. Elsenhut to all
tor Licensees, NUREG 0737 Technical

Specifications (Generic Latter No. 83=37).

| SAM ONOFRE - UNIT |
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4.1.13 LEAKAGE AND LEAKAGE DETECTION SYSTEMS

APPLICABILITY:
QBJECTIVE:

Applies to the reactor coolant leakage and detection systems
delineated in Spectfication 3.1.4.

To ensure the reactor coolant system leakaga limits are
maintained and to ensure the OPERABILITY of those systems that
are used to detect leakage froam the reactor coolant system.

A. Reactor Coolant System leakage shall be demonstrated to be .

within limits by:

1. Monitoring the containment atmosphers radiocactivity at
least once per 12 hours.

2. Performance of a Reactor Coolant System water
inventory balance at least once per 72 hours.

3. Monitoring the steam generator blowdown e¢fflyent
radiocactivity at least oncs per 12 hours.

4. Monitoring the containment sump leve! indicator
(LIS 2001 or 3001)at least once per 12 hoyrs.

8. The leakage detaction systems shall be demonstrated -'
OPERABLE by the performancs of CHANNEL CHECK, SOURCE
CHECK, CHANNEL TEST, and CHANNEL CALIBRATION at the
frequencies specified in Table 4.1.,3=1;

The monitoring of reactor coolant system leakage and
maintenance of OPERABILITY of the reactor coolant 1 eakage
detection systems will assure that the sources of leakage are
monitored and/or identified. The methods described ahove
provide an acceptable means of verifying the OPERABILITY
required by Specification 3.1.4.

SEP Topic V-5, Reactor Coolant Pressure Boundary Leakage,
NUREG-0829, December 1985

Regulatory Guide 1445. “Reactor Coolant Pressyre Boundary
Leakage Detection Systems,* May 1973

Standard Technical Seecifications for Westinghouse Pressurizad
Mater Reactors, Revision 4, NUREG=0452
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INSTRUMENT

Contalnment Atmosphere
Particulate Monitor (RI211)

‘Contalnment Atmosphere

Gaseous Monitor (R1212)

Sphere Sump Level
Control System (LSBO and 82)

Containlenf Sphere
Sump Level Monitor (LIS 200}
and 3001)

Steam Generator

E1owdown Effluent Monitor
(R1216)

In accordance with Table 4.

1.3.0
In accordance with Table 4.1.5-1
1.2.1)

444 1In accordance with Table 4.

CHANNEL SOURCE -
-CHECK CHECK
D M
® L]
N/A N/A
s N/A

LT Y]

CHANNEL
JEST

N/A

N/A

N/A

LY Y]

- CHANNEL
CALIBRATION

LY

. survelllance requirelents for this instrument channel.
. survelllance requirements for these instrument channels.
. survelllance requirements for this instrument channel.




2. Simulating SISLOP*, and:

; a. Verifying operation of circuitry which locks
j out non-critical equipment, 1

o 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

| : respective breakers may be racked-out to the test
: position) and operates for > 5 minutes while its
| generator is loaded with the emergency loads,

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

\ 3. Verifying the generator capability to reject a load of

L 4,000 kW without tripping. The generator voltage

- shall not exceed 4,800 volts and the generator speed
shall not exceed 500 rpm (nominal speed plus 75% of

Lo the difference between nominal speed and the overspeed

b trip setpoint) during and following the load

ii ' rejection.
. G. Manual Transfer Switches

i 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 8-1480B from MCC-4 and the cabinet door is
‘ Tocked, and that breaker 8-1122 from MCC-1 is locked
pih : Open.

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

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

SAN ONOFRE - UNIT 1 4.4-4 AMENDMENT NO: 134




ATTACHMENT 3

PROPOSED LICENSE CONDITION




Plant Modification to Eliminate Single Failure Suscept1b111ty

of Vital Bus Automatic Transfer Function

Southern California Edison Company shall modify the electrical
distribution system to ensure that the availability of a power source
for vital buses 1, 2, 3, and 3A is not subject to a single failure
susceptibility. The p]ant 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.
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ATTACHMENT 5

PLANT OPERATION WITH PRESENT VITAL

. PROBABILISTIC RISK ASSESSMENT OF CONTINUING
BUS AUTOMATIC TRANSFER CAPABILITY, REVISION 1




PROBABILISTIC RISK ASSESSMENT OF UNIT 1
VITAL BUS TRANSFER SINGLE FAILURE, REVISION 1

PURPOSE

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

failures of vital 120 VAC buses 1, 2, 3/3A, and 4. The evaluation addresses a
single failure susceptibility in the 120 VAC system concerning automatic transfer
between the two power sources for the Train A vital buses. This single failure
susceptibility was identified in the recently completed SONGS 1 emergency core
cooling system single failure analysis (Reference 1).

Revision 1 of this evaluation modifies some of the assumptions made in the
probabilistic risk assessment (PRA) that was included with the original Amendment
Application No. 189, dated September 28, 1990. The revised assumptions more
accurately reflect the design of the SONGS 1 electrical distribution system as
it will be configured upon return to service. In addition, additional
explanation of each assumption is provided as requested by the NRC.

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 2). 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
provide 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 plant
instrumentation and controls. The random failure rate of the vital 120 VAC buses
during normal operation is dominated by low probability events such 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 1lines
outside containment. A loss of coolant accident (LOCA) or main steam/feedwater
line break (MSLB/MFLB) could cause shorting of these environmentally unqualified
lToads and challenge bus integrity.

The primary power source for the Train A vital buses is DC Bus #1 via four
inverters. Each inverter is current limited. Single or multiple shorts on the
Train A vital buses can cause a voltage drop on the buses that is sufficient to
prevent the protective circuit breakers and fuses on the shorted loads from
tripping and isolating the bus from the shorted loads. Upon detection of Tow
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
backup power source has sufficient current capacity to trip/isolate the shorted
lToads on the 120 VAC vital buses.




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

Table 1 provides a listing of essential ECCS loads supplied from the Train A
vital buses. The Train A vital buses may automatically transfer to the backup
source during a LOCA or MSLB/MFLB event due to shorts of environmentally
unqualified loads. 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 of off-site power was considered for each of these
events.

ASSUMPTIONS
The following are assumptions made in the analysis:

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

- The actual time that uninterrupted power is needed from the vital buses is
dependent on the size of the LOCA. For a large LOCA, recirculation cooling
is established within an hour after the accident. For a small LOCA, it is
estimated to occur within approximately five and a half hours. After that
time, all actuation signals and valve positioning operations would be
completed and failure of a vital bus would have no effect on initiation of
accident mitigating equipment. After six hours, brief power interruptions
to allow for manual power transfer operations are acceptable. Six hours was
conservatively chosen to bracket the longest time (i.e., after a small LOCA)
that rapid, automatic system alignments must be completed to mitigate the
effects of a LOCA. -

2. Most environmentally unqualified loads on the vital buses are fed through
an individual overcurrent protection breaker and fuse. Some environmentally
unqualified loads are fed only through an overcurrent protection breaker,
without a fuse (see Figures 1, 2, and 3 for details). The protection
breaker and fuse design is such that the unqualified lToads are coordinated
to isolate on overcurrent without tripping safety-related loads or bus
feeder breakers.

For a short circuit to be of sufficient magnitude to affect the bus, it must
exceed the trip ratings of the individual circuit breaker and fuse, if
provided. The probability of a Tow voltage protection breaker failing to
trip on overcurrent is 4 x 10™* per demand (Reference 3, page 119). The
probability of a Tow voltage fuse failing to blow on overcurrent is
considered to be negligibly low (Reference 4?. Therefore, the probability
of a shorted load failing to isolate from a 120 VAC vital bus (when
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connected to its backup power supply) is assumed to be negligible for loads
utilizing fuses. Non-qualified loads using only protection breakers (i.e.,
no fusesg are assumed to fail the affected bus if the protection breaker
fails. The fault tree models reflect the potential failure of a protection
breaker where no fuse is provided.

If multiple, simultaneous shorts were to occur on a 120 VAC vital bus, the
bus current could exceed the backup source feeder breaker overcurrent
protection 1imit before the individual load breakers and/or fuses isolate

-the shorted Toads. However, the 1ikelihood of such multiple, simultaneous

shorts is assumed to be negligible due to vertical and horizontal
differences in locations of unqualified loads on each bus.

Interruption of the vital bus power due to failure of the environmentally
unqualified loads on the vital 120 VAC buses following a RCS leak having a
diameter of 3/8 inch or less is acceptable. This assumption is based on:
i) the amount of energy released in this size of a LOCA can be accommodated
without initiating containment spray, and ii) the containment sump has
sufficient volume to hold all the break flow until well after safequards
have been automatically or manually actuated.

Containment spray is not expected to be actuated for this event. The
electronic signal to actuate containment spray is initiated if the
containment pressure reaches approximately 7 psig. However, the containment
coolers and the reactor coolant pump motor coolers have sufficient cooling
capacity to limit the containment pressure after a 3/8 inch diameter leak
to less than 6 psig. Therefore, the unqualified loads on the vital buses
are not susceptible to failure from the presence of containment spray water
after this size of leak.

In addition, flooding of components due to a 3/8 inch diameter leak will not
occur until approximately 16 hours after the event. Until that time, the
containment sump volume (approximately 100,000 gallon capacity) will be able
to hold the accumulated break flow (approximately 100 gpm) without the
possibility of component flooding. Therefore, leaks of 3/8 inch diameter or
less were not considered in this analysis as possible initiators leading to
core damage. : _

Shorting of environmentally unqualified vital bus loads is assumed to begin
within several seconds of a small LOCA, large LOCA, MSLB, or MFLB. In
reality, it is expected that load shorting would not occur until some time
later, once moisture buildup and/or flooding from the break or containment
spray is sufficient to affect the component. Assuming rapid shorting of the
unqualified loads is conservative since that assumption maximizes the
challenge to .correct operation of the vital bus during the early stages of
the transient.

Instrumentation and equipment necessary for generation of a safety injection
actuation signal or a containment spray signal are powered from the affected
Train A vital buses. However, these components are required to operate only
for several seconds after a large LOCA or MSLB/MFLB. It is unlikely that
the vital buses would be disabled at such an early point in the accident.
A finite time will transpire before containment conditions are significantly
affected by the flooding from the break or by water deluge from containment
spray. For instance, containment spray is initiated approximately 30
seconds after receipt of a SIS. Therefore, our PRA assumed the probability
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10.

of short circuits which are sufficient to cause bus transfer, occurring
before generation of a SIS is quite low (i.e., 0.01). In any case, the
results of our PRA are not significantly affected by the probability assumed
for this event. The estimated risk of core damage due to the vital bus
transfer single failure susceptibility is increased by only 6 per cent if
the probability of this scenario had been assumed to be 0.1 rather than
0.01.

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

Vital bus 4 is designed to be adequately protected from failure of the
backup power source. This bus was equipped with a new inverter and static
auto-transfer switch as part of the plant modifications completed as a
result of the 1985 water hammer event. That auto-transfer switch is
designed to automatically switch back to the primary source upon loss of the
backup source. Nonetheless, failure of the transfer switch to successfully
transfer and re-transfer the bus between primary and backup sources is
considered in the fault tree models.

A shorted load on a vital bus is assumed to clear if the bus power supply
has sufficient current capacity. Failure to clear a shorted load would
require the failure of a protection breaker and, in most cases, at least one
fuse. As indicated in Assumption No. 2, the probability of loads fed
through fuses failing to clear is assumed to be negligible and the
probability of loads fed only through a protection breaker are considered
in the fault tree models.

Vital buses 1, 2, 3/3A, and 4, are each assumed to immediately fail if the
associated auto-transfer switch fails to connect the respective bus to its
backup source. The bus inverters (the primary power supply) are assumed not
to have sufficient current capacity to clear all faults and may fail after
a brief time in the current limited condition. This assumption is very
conservative for vital bus 4 because the inverter for that bus is designed
to operate in a current limited mode for a brief period which should ciear
the faulted loads.

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

This assumption affects the number of transfer switch operations considered
in the analysis. As discussed in Assumption No. 3, environmentally
unqualified loads are assumed to short in a sequential manner (i.e., they
will not all fail at once). It is assumed that the operators will manually
actuate each bus transfer switch, realigning the primary power supply to
each 120 VAC vital bus, after an average of three environmentally
unqualified loads on each bus have shorted.

This assumption considers that the operators have no procedural direction
to manually realign the vital buses to their primary power source as long
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11.

14,

as the backup power source is available. The vital buses are expected to
remain on the backup power source, after initial auto-transfer on the first
short, for at Tleast a day following an accident. Environmentally
unqualified loads would most likely short in a random, sequential manner
during the first few days following the accident. This would not impact
120 VAC bus operation. Failures of the transfer switches during re-
transfers 24 hours or more after an accident would not have a significant
impact on accident response since all vital control operations fed from the
120 VAC buses would already have occurred. Thus, the assumption that the
operators will manually operate the transfer switches once after every three
shorts on a bus is considered conservative.

For small break LOCA scenarios, the operators will likely have time to
manually initiate safety injection and containment spray to prevent core
damage and containment failure. However, it was conservatively assumed in
the fault tree models that automatic actuation of these systems is required
to prevent core damage and containment failure in a small LOCA.

Failure to automatically actuate containment spray is assumed to lead to
containment failure. This assumption was made even though the SONGS 1
safety analysis indicates that the pressure rise in the containment due to
failure of containment spray would not be significantly above the design
Timit. The peak containment pressure due to a loss of containment spray
after an MSLB slightly exceeds the containment design limit. However,
containment failure is not expected due to conservatisms included in the
design limit. Nonetheless, containment failure upon loss of containment
spray was assumed in our PRA.

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 manually initiate steam generator
makeup via the Auxiliary Feedwater System (AFWS).

The acceptability of delayed manual actuation of the AFWS to mitigate the
effects of feedwater 1ine breaks (which bound the consequences of a MSLB per
UFSAR Section 6.5.2.5.1) and small break LOCAs is evaluated in UFSAR
Sections 15.6 and 15.16.3, respectively. Section 15.6 considered two
different MFLB Tlocations (i.e., upstream and downstream of the in-
containment check valve) at 100% and 50% reactor power levels. Manual
actuation of the AFWS was assumed to occur within 15 to 30 minutes of the
accident depending on break location and power level. The results of those
evaluations demonstrate that delayed manual AFWS actuation is adequate to
maintain a coolable core geometry after a MFLB.

Section 15.16.3 evaluated the consequences of a small break LOCA for
equivalent break diameters ranging from less than 3/8 inch to 8 inches. For
conservatism, the analyses assumed that the AFWS was manually actuated 10
minutes after the initiating event. The results of those evaluations
demonstrate that delayed manual actuation of the AFWS after a small break
LOCA is acceptable. .

For the purposes of the fault tree modeling, the following numbers of
environmentally unqualified loads are considered powered from the Train A
120 VAC vital buses:




VITAL TOTAL NUMBER ‘ NUMBER OF . LOCATION OF UNQUALIFIED
BUS NO. OF FEEDERS UNQUALIFIED LOADS LOADS

1 15 3 1 outside containment*
: 2 inside containment**
2 16 4 4 inside containment**
3,3A 21 9 1 outside containment*
8 inside containment**
4 16 6 2 outside containment*
4 inside containment**

15.

* Loads unqualified for MSLB/MFLB.
** Loads unqualified for LOCA/MSLB/MFLB.

In cases where multiple loads are fed through a single fuse or protection
breaker, only one load is considered since all the loads would be isolated
upon shorting of any single load. Figures 1, 2, and 3 provide a simplified
one-line diagram of the unqualified loads on the Train A 120 VAC vital
buses.

The Auxiliary Feedwater System (AFWS) is needed to remove decay heat from
the Reactor Coolant System after a small break LOCA, MSLB, or MFLB. The
failure of the Train A 120 VAC vital buses would result in failure of the
Train A AFWS actuation and valve control logic. In the event of an
unrelated random failure of the Train B AFWS, the operators have two
additional means of providing feedwater to the steam generators: (1) manual
operation of Train A AFW pump G1OW and the associated valves in the flow
path to the steam generators, and (2) use of the Feedwater and Condensate
System as described in Emergency Operating Instruction (EOI) SO1-1.3-1.

Manual operation of the Train A AFW pump G1OW and associated valves can
provide sufficient feedwater to avoid steam generator dryout in all cases
except feedwater Tine breaks upstream of the feedwater line check valves.
If the break is upstream of the feedwater line check valves, then manual
equalization of feedwater line flow rates is required to ensure sufficient
flow to the steam generators. This flow equalization would be achieved
based upon readings from instrumentation that is powered from the Train B
vital buses. The likelihood of successful operation of this feedwater path
is conservatively assumed to be 0.9, since sufficient time is available
(i.e., to manually operate G10W and associated valves within approximately
30 minutes of initiating event) for its use and the operators receive
training on this procedure.

The use of the Feedwater and Condensate System as described in EOI SO1-1.3-1
for post-accident steam generator feedwater makeup is more time consuming
and difficult to align than the manual Train A AFWS alignment described
above. If a SIS is generated in the event, the operators must realign one
train of the Safety Injection System to obtain feedwater makeup.  The
likelihood of successful operation of this feedwater path prior to steam
generator dryout is assumed to be 0.5.
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ANALYSIS

The sequences described below were considered for a large and small LOCA, MSLB,
and MFLB events. The sequences are based upon the essential ECCS Toads fed from
the Train A vital buses ?Tab]e 1) which potentially may fail during an accident.
Each sequence is developed and quantified via an event tree (Figures 4 through
7). ,

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
for one hour following a LOCA. This sequence does not result in core
damage, but potentially may result in radioactive releases due to
containment failure.

LL3: Large LOCA with Tong-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 Toss of Train A AFWS (due to Toss 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
two of the three cold leg injection flow rate indicators (similar to
sequence LL3).

Main Steam Line Break:

MSLB1:  MSLB with SIS and containment spray failure at the beginning of the
accident (similar to sequence LL1).

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

Main Feedwater Line Break:

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

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

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

ﬂl’ RESULTS

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

Table 2 symmarizes the overall results of the analysis. The annual probability
of core damage from failure of the Train A vital buses is estimated to be
1.7 x 1077, The annual probability of containment failure, without core damage
exceeding design basis, is estimated to be 5 x 10”7. The annual probability of
core damage with containment failure is estimated to be 2.1 x 1078,

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

CONCLUSIONS

This PRA estimates that the annual probability of core damage due to the loss of
the Train A vital buses is less than 2 x 107 per year. This contribution to the
overall core damage frequency (estimated to be approximately 2 x 10°* per year)
is quite low, accounting for less than 0.1% of the total.

The annual probability of containment failure with core damage is estimated to
be less than 5 x 107 per year. This contribution to design basis containment
failure probability (estimated to be 1 x 10™* per year) is low (0.5%). Also,
there is large conservatism in the assumption that failure of containment spray
will lead to containment failure.

The annual probability of core damage with containment failure is estimated to
be less than 3 x 10°® per year. This contribution to significant radioactive
release probability is less than 3% of the NRC goal of 1 x 10°° per year. As
indicated above, there is large conservatism in the estimation of containment
failure probability due to failure of containment spray.
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TABLE 1

Critical ECCS Loads on Train A 120 VAC Vital Buses

For First 6 Hours Post-Accident

VITAL BUS

LOAD

IMPACT OF LOSS ON
ECCS PERFORMANCE

PT-430

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.

Cv-517

Lose hi flow containment spray for large
break LOCA or MSLB during injection mode if
Cv-518 fails or train B vital 120 VAC buses
lTost.

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.

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 channéls 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, may need more than one leg of
flow indication].

3/3A

AFWAS

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.

FY-1115A-F

Lose all cold leg recirculation flow control
for large and small break LOCA if train B
controllers on CSAS inverters also Tost.
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TABLE 2

Event Tree Accident Class Report for the Vital Bus Transfer

ACCIDENT CLASS

SEQUENCE PROBABILITY

Core Damage (w/o Containment Failure) 1.53E-07
Containment Failure 4.95E-07
Core Damage/Containment Failure 2.11E-08
Core Damage (incl. Core 1.74E-07

Damage/Containment Failure)
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CORE DAMAGE

DUE TO VITAL BUS FAILURE DURING LARGE LOCA

LARGE LOCA SIS/CSAS HIGH FLOW RECIRC N é gg
FAILURE CONT. SPRAY FAILURE u c c oE
. v SEGUENCE it y g
FAILURE 1IN B oA Y
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1 HOUR S N
R N c
L KS CH R T S
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2 L-R [&+] 1. 71E-08
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S.30E-04
4 L-CH-R CO/CTMT Fy  4.58E-10
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I REBECA (C} ERIN Engineering and Research, Inc. version 1.1 | Filename: VBTLL I Date: 01-02-91 1.33E-07
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CORE DAMAGE DUE TO VITAL BUS FAILURE DURING SMALL LOCA
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g N

R N Cq
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{ 5 SAFE

2 SR I 5,806-08
) . 3 SLY )] 31.026-08
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4 SIS LO/CTMT F|  2.64E-09

I REBECA (C) ERIN Engineering and Research. Inc.

version 1.1 | Filename: VBTSL
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CORE

DAMAGE DUE TO

VITAL BUS FAILURE DURING MSLB

MAIN STEAM SIS/CSAS HIGH FLOW AFW FAILURE y A ES
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UIEBECA (C) ERIN Engineering and Research, Inc.
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| pate: 01-02-91
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CORE DAMAGE DUE TO VITAL BUS FAILURE DURIN‘G MFLB
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IREBECA (C) ERIN Engineering and Research, Inc. version 1.1 l Filename: VBTMF | Date: 01-02-91 § Total Probability: 3.40E-08
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APPENDIX A"

Fault Trees Developed to Support Evaluation of Event Trees

" Note: Fault trees have been revised since original submittal of amendment

application.



SIS/CSAS FAILUHE,DUE'TO VITAL BUS LOSS - SHORT-TERM

12-31-1990

SIS GR CSAS FAILURE
IN SHOAT-TEAM POST-

LOCA OR MLB
K5-01-01
[1}]
1
CSAS FALLURE
¥C-01-01
KC TREE PAGE 01
1
¥YITAL FAIL FAILLRE OF 2 VITAL ,
DUE TO SHORTS 1MED. BUSSES SUPALYING
FOLLONING ACCIDENT SIS INWUTS
N
1.00E-02
L + T =
VITAL BUS 1| FAILS YIIAL 8US 2 FALLS YITAL BUS 3/34 FAILS
ATELY IMEDIATELY DOEDIATRLY
KS-01-04 KS-01-05 £5-01-06
o R (1]

N ¢ T 1 { — | I T — 1
TAANSFER SMITOH PROTELT 0N BREAKER BALKUP POVER FALLS TRANSFER SWITCH 2 BALXUP POWER FAILS TRANSFEA SWITCH 3 PROTECT(ON BREAKER BACKUP POYER FAILS
FAILS TO TRANSFER FUR 5Y-118 FALLS 70 WITHIN QNE MINUTE FAILS 70 TRANSFER WITHIN OME MINUTE FALLS 10 TRANSFER FOA PT-612 FAILS 0 WITHIN ONE MINUTE

ONE 1IN OPEN ON SHORT ONE TIME OPEN ON SHORT R
l KSSHi-1-———N | K-CASV116--4 [ u-01-01 ) U4-01-0% [xsSx3-1-—-N | K-CAPTH32--4 U1-01-01
1.00€-03 3.006-03 UL ‘TREE PASE 01 1.006-03 Ul TREE PAGE 01 1 00E-03- 3.006-01 Ut TREE PAGE 0t

DAGE |
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SHORT-TERM

12-31-1990

i
CSAS FAILURE
WITHIN 1 MINUTE

KC-01-01

AND

1.00E-02

1
FAILURE OF VITAL
S 1 A0 U/

KC-01-02

AND

o

NITHIN t NINUTE

VITAL BUS 1 FAILS

[_kC0103 ]

TRANSFEA SHITCM 1
FAILS T0 TRANSFER
ONE TINE

IGS-1——N

1.00E-03

- T
PROTECTION BREAKER
FOR SY-116 FALLS TO
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K-CBSYV116—d

3.00£-03

1
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e

1
BACKUP POVER FALLS
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TRANSFER SY1TCH 3
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1
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OF 11
C oo | [=61—N] [Kcreiz-— ] Cuioior |
" ut TREE PASE 01 + 0003 4 00603 Ut TREE PAGE 01

PAGE 1
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version 1 1t




FAILURE OF HIGH FLOW CDNTAINMENT SPHAY WITHIN 1 HOUH

01-02-1991

1
FAILURE OF HIGH FLOW
CONTATNMENT SPRAY

L

.| FROTECTION SREAKER TRMGFER WITDH 3

FOR PT-612 FALLS TO FAILS TO TRAKFER
QPEN ON SHORT 3 TDES
3.006-03 "3.006-83

NITHIN 1 HOUR
C-01-01
oy
L —1
CV-817 GLOSES QE 10 C¥-518 FAILS CLOSED
VOIAL A VM
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040102 04-01-03
'3 o
1 I ) & I 1
BADXP POWER FAILS INSTRUMENT AIR SILENOID VLY 116 o as 2 LOWND AIR-QPERATED VLY 318
VITHIN ONE HOLR U RAILS AtlS/ll)(/iAl’:l’S‘ SRR UTPUT W/1 1 HOUR F1 REM OPEN { H
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. e
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PAGE |
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01-02-1991

1
FAILURE OF HIGH FLOW
CONTATNMENT SPRAY
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i

L
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FAILS TO TRANSFER
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CI-01-03
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I
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BUS FATLURE
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FAILURE OF RECIRCULATION DUE TO VITAL BUS FAILURE 01—02—1991
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PAGE 2
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"AILURE OF AFW DUE 70 VITAL

BUS FAILURE

1
AFW FAILS WITHIN 6

01-08-1991

HOURS DUE TO VITAL

BUS FAILURE
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AND '
C T T 1
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FAILURE OF AFW DUE TO VITAL BUS FAILURE

01-02-1991
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FATLURE OF AFW DUE 70 VITAL BUS FALLURE 01-00-1991
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FAILURE OF AFW DUE TO VITAL

BUS FATLURE

01-02-1991

i
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FAILURE OF AFW DUE TO VITAL BUS FAILURE

01-02-1991
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FAILURE OF AFW DUE TO VITAL BUS FAILURE
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FAILURE OF AFW DUE TO VITAL BUS FAILURE | 01-02-1991
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BACKUP PONER FAILS WITHIN ONE MINUTE
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1
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WITHIN ONE MINUTE
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AND
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APPENDIX B”

Cutset Results from Quantification of each Event Tree Sequence

" Note: Cutset results have been revised since original subm1tta1 of
amendment application.
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| Page 1 Sequence-level Cutset Report for VBTLLO2 Data File i
1 01-08-1991 f

Top Event: VBTLLO2 Top Event Probability: 1.711E-08
i
This file was created on 1- 8-1991 at 13:47:38

Cutset Cutset
Rank Importance Probability )
|

1 6.739E-01 1.153E-08

INIT-L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'
: Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
i U-SX4-2----N 2.000E-03 - TRANSFER SWITCH & FAILS TO TRANSFER 2 TIMES

i 2 1.630E-01 . 2.790E-09
INIT-L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
R-HUREPRE--U 1.000E-03 - OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
2 1.630E-01 2.790E-09
INIT-L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL!'

R-HUREPRE--U 1.000E-03 - OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
U-SX3-3----N . 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES




Page 1

01-08-1991

} Rank

1

2
3
o 3

4

B ‘

Cutset Cutset
Importance Probability

4.785E-01 5.487E-08
INIT-L---LL  9.300E-04
U-DGB------ S 5.900E-02
U-O0CONLOOPZ  1.000E-03
1.622E-01 1.860E-08
INIT-L---LL  9.300E-04
U-DGB------ M 2.000E-02
U-OOCONLOOPZ 1.000E-03
1.217e-01 1.395€-08
I-SYINSTAIR  5.000E-03
INIT-L---LL  9.300E-04
U-8X3-3----N 3.000E-03
1.217e-01 1.395E-08
[-SYINSTAIR  5.000E-03
INIT-L---LL  9.300E-04
K-C8PT612--4 3.000E-03
2.433E-02  2.790E-09
INIT-L---LL  9.300E-04
U-C212C15--N 3._000E-03
U-OOCONLOOPZ  1.000E-03
2.433e-02  2.790E-09
INIT-L---LL  9.300E-04
K-C8PT612--4 3.000E-03
U-OOCONLOOPZ  1.000E-03
2.433E-02 2.790E-09
INIT-L---LL  9.300E-04
U-C212C02--P 3.000E-03
U-OOCONLOOPZ  1.000E-03

2.433E-02  2.790E-09

INIT-L---LL  9.300E-04

U-O00CONLOOPZ  1.000E-03
U-SX3-3----N 3.000E-03

Sequence-level Cutset Report for VBTLLO3 Data File

Top Event: VBTLLO3 Top Event Probability: 1.147E-07

This file was created on 1- 8-1991 at 13:48:10

INITIATING EVENT L FOR EVENT TREE ‘VBTLL'
DIESEL GENERATOR B FT START ON DEM
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT L FOR EVENT TREE 'VBTLL!®
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

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

INSTRUMENT AIR FAILS
INITIATING EVENT L FOR EVENT TREE 'VBTLL!®
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT

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

INITIATING EVENT L FOR EVENT TREE 'VBTLL!®
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT L FOR EVENT TREE 'VBTLL'
BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

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




3
1‘:1;‘
i Page 2
J 01-08-1991
b Cutset Cutset
o Rank Importance Probability

5 1.865E-02 2.139E-09

Sequence-level Cutset Report for VBTLLO3 Data File

, i

Top Event: VBTLLO3 Top Event Probability: 1.147E-0ﬁ
i

1

This file was created on 1- 8-1991 at 13:48:10 f

}

i

INIT-L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL!
U-DGB----1HR 2.300E-03 - DIESEL GENERATOR B FT RUN FOR 1 HOUR
U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




‘ﬂ} Page 1
i 01-08-1991
Cutset Cutset
Rank Importance Probability
¢ 1 7.468E-01  3.402E-10
ok
by INIT-L---LL  9.300E-04
o Q-BFLWCTR--2 - 6.200E-03
i U-DGB------ S 5.900E-02
it U-OOCONLOOPZ  1.000E-03
e 2 2.5326-01  1.153E-10
' INIT-L---LL  9.300E-04
Q-BFLWCTR--Z  6.200E-03
U-DGB------ M 2.000E-02

i U-OOCONLOOPZ 1.000E-03

Top Event: VBTLLO4

Sequence-level Cutset Report for VBTLLO4 Data File
Top Event Probability: 4.555€-10

"This file was created on 1- 8-1991 at 13:48:42

- INITIATING EVENT L FOR EVENT TREE 'VBTLL!®

- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- DIESEL -GENERATOR B FT START ON DEM

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- INITIATING EVENT L FOR EVENT TREE 'VBTLL'

- B TRN_COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE-TRIP




Page 1 Sequence-level Cutset Report for VBTLLO5 Data File
01-08-1991

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

This file was created on 1- 8-1991 at 13:49:13

b, g Cutset Cutset
Lo Rank Importance Probability

1 7.468E-01 5.487E-10

INIT-L---LL  9.300E-04 - INITIATING EVENT L FOR EVENT TREE 'VBTLL'
P KSSHORTVB 1.000E-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
ﬁ (i U-DGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM
ﬂ 31: U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE 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 FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
i U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
. U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Page 1

01-08-1991

Rank

1

2

2

3

o

Cutset

Cutset

Importance Probability

6.390E-01 3
INIT-S---SL
Q-BFLWCTR--2
U-SX4-2----N

1.546E-01 9
INIT-S---SL
K-C8PT612--J
R-HUREPRE--U

1.546E-01 9
INIT-S---SL
R-HUREPRE--U
U-8X3-3----N

1.885E-02 1
INIT-S---SL
Q-BFLWCTR--2
U-DGB------ S

U-00CONLOOPZ

6.390E-03 3
INIT-S---SL
Q-BFLWCTR--2Z
U-DGB------ M

U-00CONLOOPZ

4.409E-03 2

INIT-S---SL

Q-BFLWCTR--2
U-DGB----6HR
U-00CONLOOPZ

3.040E-03 1
INIT-S---SL
R-HUREPRE- -U
U-DGB-----~ s

U-00CONLOOPZ

.720E-08

3.000€-03
6.200E-03
2.000E-03

.000E-09

3.000€E-03
3.000E-03
1.000E-03

.000E-09

3.000E-03
1.000E-03
3.000€-03

.097E-09

3.000E-03
6.200E-03
5.900E-02
1.000E-03

.720E-10

3.000€-03
6.200E-03
2.000E-02
1.000E-03

.567E-10

3.000E-03
6.200E-03
1.380E-02
1.000E-03

-770E-10

3.000E-03
1.000E-03
5.900E-02
1.000E-03

Sequence-level Cutset Report for VBTSLO2 Data File

Top Event: VBTSLO2 Top Event Probability: 5.822E-08

This file was created on 1- 8-1991 at 13:53:23

- INITIATING EVENT S FOR EVENT TREE 'VBTSL'
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- TRANSFER SWITCH 4 FAILS TO TRANSFER 2 TIMES

= INITIATING EVENT S FOR EVENT TREE ‘VBTSL'
- PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
- OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC

- INITIATING EVENT S FOR EVENT TREE 'VBTSL!
- OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
- TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

- INITIATING EVENT S FOR EVENT TREE 'VBTSL!'

- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- DIESEL GENERATOR B FT START ON DEM

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

= INITIATING EVENT S FOR EVENT TREE 'VBTSL®

- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- INITIATING EVENT S FOR EVENT TREE 'VBTSL'

- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- DIESEL GENERATOR B FT RUN FOR 6 HOURS

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- INITIATING EVENT S FOR EVENT TREE 'VBTSL'

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

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Page 2
01-08-1991

Cutset
Rank Importance Pr

Cutset
obabi lity

7 1.917e-03 1

INIT-S---SL
Q-BFLWCTR--2Z
U-C212C026H0

7 1.917e-03 1
INIT-S---SL
Q-BFLWCTR--2
U-C212C106HO

7 1.917e-03 1
INIT-8---SL
Q-BFLWCTR--2
U-T1AUXC-6H1

7 1.917e-03 1
INIT-S---SL
Q-BFLWCTR--2
U-T2SST2-6HI

7 1.917e-03 1
INIT-S---SL
Q-BFLWCTR--2
U-B3SWGR26HA

7 1.917e-03 1
INIT-S---SL

Q-BFLWCTR--2Z
U-C31200-6HO

7 1.917e-03 1.

INIT-S---SL
Q-BFLWCTR--2Z
U-C31223-6HO

7 1.917e-03 1.

INIT-S---SL
Q-BFLWCTR--2
U-T3VBBAC6H1

.116€E-10

3.000E-03
6.200E-03
6.000€-06

.116E-10
3.000E-03
6.200E-03
6.000E-06

.116E-10
3.000€E-03
6.200E-03
6.000E-06

.116E-10
3.000€-03
6.200E-03
6.000E-06

.116E-10
3.000E-03
6.200E-03
6.000E-06

-116E-10

3.000E-03
6.200€E-03
6.000E-06
116E-10
3.000E-03
6.200E-03
6.000E-06
116E-10
3.000€E-03

6.200€E-03
6.000E-06

Sequence-level Cutset Report for VBTSLO2 Data File ;
i

Top Event: VBTSLO2 Top Event Probability: 5.822E-08

This file was created on 1- 8-1991 at 13:53:23 :

1

- INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

- INITIATING EVENT S FOR EVENT TREE ‘VBTSL'®
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- BKR (CNTL) 4160V 12C10 FT REM CLOSED 6 HOURS

- INITIATING EVENT S FOR EVENT TREE 'VBTSL®
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

- INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- 4160V-480V XFMR SST2 LOW/NO OUTPUT W/I 6 HOURS

- INITIATING EVENT S FOR EVENT TREE 'VBTSL'
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- 480V BUS SWGR2 SHORT CIRCUIT W/1 6 HOURS

- INITIATING EVENT S FOR EVENT TREE. 'VBTSL'
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- BKR (CNTL) 480V 1200 FT REM CLOSED FOR 6 HOURS

- INITIATING EVENT S FOR EVENT TREE 'VBTSL®
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- BKR (CNTL) 480V 1223 FT REM CLOSED FOR SIX HOURS

- INITIATING EVENT S FOR EVENT TREE 'VBTSL!
- B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
- 480V-120V XFMR VBBAC LOW/NO OUTPUT W/1 6 HOURS




1f{ Page 3 Sequence-level Cutset Report for VBTSLO2 Data File
01-08-1991 '

ﬁ{ Top Event: VBTSLOZ2 Top Event Probability: 5.822E-08

‘ D This file was created on 1- 8-1991 at 13:53:23
B Cutset Cutset '

i Rank Importance Probability

7 1.917E-03  1.116E-10

0 INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE ‘VBTSL'
3 Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-SX7----6HO 6.000E-06 - TRANSFER SWITCH 7 FAILS TO REMAIN CLOSED FOR & HOURS

7 1.917E-03  1.116E-10

INIT-S---SL.  3.000E-03
Q-BFLWCTR--Z 6.200E-03
U-B22C---6HA 6.000E-06

INITIATING EVENT S FOR EVENT TREE 'VBTSL®
B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
4160V BUS 2C SHORT CIRCUIT W/I 6 HOURS




Page 1 Sequence- level Cutset Report for VBTSLO3 Data File
01-08-1991
Top Event: VBTSLO3 Top Event Probability: 3.017E-08

This file was created on 1- 8-1991 at 13:53:58

Cutset Cutset
Rank - Importance Probability

1 2.934E-01  8.850E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSD----V 1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

2 9.944E-02  3.000E-09

INIT-S---SL  3.000E-03

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-EMERCON--Z 5.000E-01 FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1

" K-G10WMAN--Z  1.000E-071 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-OOCONLOCPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 6.861E-02 2.070E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

4 5.519E-02  1.665E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

K-EMERCON--2 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--Z  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-MPG10W---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

4 5.519E-02  1.665E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®

K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1"
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-MPG10W---M 3.700E-03 - PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE




Page 2 Sequence- level Cutset Report for VBTSLO3 Data File

01-08-1991

Cutset

Cutset

Importance Probability

Top Event: VBTSLO3

Top Event Probability: 3.017E-08

This file was created on 1- 8-1991 at 13:53:58

5 4.475E-02 1.350E-09
INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EO! S01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-MPG10W---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
5 4.475e-02 1.350E-09
i INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!
: K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
e K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-AV3110---P 3.000E-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM
5 4.475E-02 1.350E-09
Mh INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE *VBTSL!®
Vﬁ K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G10WMAN--2  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
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
5 4.475€6-02  1.350E-09
L INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
J]: K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C14--N 3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES
5 4.475E-02 1.350E-09
! INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--2  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-MPG10W---S 3.000E-03 - MTR-DRIVEN PP G10W FT START ON DEM




N Page 3 Sequence-level Cutset Report for VBTSLO3 Data File
01-08-1991

Top Event: VBTSLO3 Top Event Probability: 3.017E-08
This file was created on 1- 8-1991 at 13:53:58 i

Cutset Cutset
Rank Importance Probability

5 4.475E-02  1.350E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE ‘'VBTSL®

K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

: K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
o U-C212C14--N  3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

‘f 6 2.983E-02 9.000E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGDSD----V 1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

6 2.983E-02 9.000E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'

i K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

| K-G1OWMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

o 7 1.619E-02  4.885E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'®
ji K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
Vi K-G10WMAN--2  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
1 U-DGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM
) U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
1 U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP :

8 1.492E-02  4.500E-10 |

Ny INIT-S---SL 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

| K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

‘ K-G10WMAN--Z  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-Sv3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

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




g Page 4

) 01-08-1991

Cutset
Rank

Top Event: VBTSLO3

Cutset
Importance Probability

8 1.492E-02

INIT-S---SL
K-EMERCON- -2
K-G10WMAN- -2
U-c212C15--N
U-DGDSD----V
U-COCONLOOPZ
I 8 1.492E-02
g INIT-S---SL
K-EMERCON- -2
W K-G10WMAN- -2
. U-Cc212c02- -P
g U-DGDSD----V
U-OOCONLOOPZ

8 1.492E-02

: INIT-S---SL

! K-C8PT612--J
K-EMERCON--Z
K-G10WMAN- -2
L-SV3110---4

9 7.458E-03

INIT-S---SL

o K-EMERCON- -Z

K-G10WMAN--2

q L-XVG10WM--X

U-SX3-3----N

INIT-S§---SL
K-C8PT612--4
K-EMERCON--2

i K-G10WMAN--2

L-XVG10WM--X

4.500€-10

3.000€E-03
5.000E-01
1.000E-01
3.000€-03
1.000€E+00
1.000E-03

4.500E-10

3.000E-03
5.000€-01
1.000E-01
3.000€E-03
1.000E+00
1.000E-03

4.500E-10

3.000E-03
3.000€E-03
5.000E-01
1.000E-01
1.000E-03

2.250E-10

3.000€E-03
5.000€-01
1.000E-01
5.000E-04
3.000E-03

9 7.458E-03  2.250E-10

3.000E-03
3.000E-03
5.000€-01
1.000€-01
5.000E-04

Sequence-level Cutset Report for VBTSLO3 Data File
Top Event Probability: 3.017E-08

This file was created on 1- 8-1991 at 13:53:58 :

- INITIATING EVENT S FOR EVENT TREE 'VBTSL'

- FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
~ BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM

- OPERATOR FAILS TO START DSD DIESEL

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- INITIATING EVENT S FOR EVENT TREE 'VBTSL®

- FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
- BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

- OPERATOR FAILS TO START DSD DIESEL

- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

- INITIATING EVENT S FOR EVENT TREE ‘'VBTSL!'

- PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT

- FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
- SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

- INITIATING EVENT S FOR EVENT TREE 'VBTSL®

- FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
- NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED

- TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FATLURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
- NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED




g Page 5 Sequence-level Cutset Report for VBTSLO3 Data File
: 01-08-1991
Top Event: VBTSLO3 Top Event Probability: 3.017e-08

This file was created on 1- 8-1991 at 13:53:58

Ly Cutset - Cutset
Rank Importance Probability

10 5.489€-03 1.656E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $O1-1.3-1

K-G1OWMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
o U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

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

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

11 3.788E-03 1.143E-10

. INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
o ] U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS )
o U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

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




Page 1
01-08-1991

Sequence-level Cutset Report for VBTSLO4 Data File

Top Event: VBTSLO4 Top Event Probability: 2.640E-09

i l Cutset Cutset

Rank Importance Probability

1 6.705E-01 1.770E-09

INIT-S---SL  3.000E-03
KSSHORTVB 1.000E-02
U-DGB------ S 5.900E-02
U-O0CONLOOPZ  1.000E-03

2 2.273E-01  6.000E-10

INIT-S---SL  3.000E-03
KSSHORTVB 1.000€-02
U-DGB------ M 2.000E-02
U-COCONLOOPZ 1.000E-03

3 1.023e-01 2.700E-10

INIT-S---SL  3.000E-03
K-C8PT612--J 3.000E-03
K-C8SV116--J 3.000E-03
KSSHORTVB 1.000E-02

This file was created on 1- 8-1991 at 13:54:32

INITIATING EVENT S FOR EVENT TREE 'VBTSL!

VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL!'

VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
PROTECTION BREAKER FOR SV-116 FAILS TO OPEN ON SHORT
VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT




Page 1 Sequence-level Cutset Report for VBTMF02 Data File
01-08-1991
Top Event: VBTMF02 Top Event Probability: 3.017E-08

‘. This file was created on 1- 8-1991 at 13:49:47 !
B Cutset Cutset

Rank Importance Probability

; 1 2.934E-01 8.850E-09

I iﬂ INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF!

; K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EO! $01-1.3-1

W K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB----~- S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM
U-DGDSD----V 1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

2 9.944E-02  3.000E-09

INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF!'
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

w U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

! ‘M U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE: TRIP

'3 6.861E-02  2.070E-09

INIT-I---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
‘ K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS
‘ U-DGDSD----V 1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
; ! U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

4 5.519E-02  1.665E-09

INIT-1--~MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'

- K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO01-1.3-1

% w K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
[ L-MPG10W---M 3.700E-03 - PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

‘ U-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

4 5.519E-02 1.665E-09

' INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'
E o K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
£ K-EMERCON--Z 5.000E-0%1 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z  1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS

L-MPG10W---M 3.700E-03 - PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE '




‘ Page 2
i 01-08-1991

Cutset

Top Event: VBTMFO02

Cutset
Importance Probability

5 4.475E-02

5 4.475E-02

5 4.475e-02

INIT-1---MF

K-C8PT612--J
K-EMERCON--2
K-G1OWMAN--2
L-AV3110---P

INIT-1---MF

K-EMERCON--2
K-G10WMAN--2
L-AV3110---p
U-8X3-3----N

INIT-1---MF

K-EMERCON--2
K-G10WMAN--2Z
U-C212C14--N
U-DGDSD----V
U-$X3-3----N

INIT-1---MF

K-C8PT612--J
K-EMERCON--2Z
K-G10WMAN--2
L-MPG10W---S

5 4.475E-02 1.350E-09
INIT-I---MF  3.000E-03
K-EMERCON--Z 5.000E-01
K-G10WMAN--Z 1.000E-01
L-MPG10W---S 3.000E-03
U-SX3-3----N 3.000E-03

5 4.475E-02  1.350E-09

3.000€E-03
3.000E-03
5.000E-01
1.000E-01
3.000€E-03

1.350E-09

3.000€E-03
5.000€-01
1.000€-01
3.000€E-03
3.000E-03

1.350E-09

3.000e-03
5.000E-01
1.000E-01
3.000E-03
1.000E+00
3.000€E-03

1.350E-09

3.000E-03
3.000E-03
5.000E-01
1.000E-01
3.000E-03

Sequence-level Cutset Report for VBTMFO2 Data File
Top Event Probability: 3.017E-08

This file was created on 1- 8-1991 at 13:49:47

INITIATING EVENT | FOR EVENT TREE 'VBTMF!

FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
MTR-DRIVEN PP G10W FT START ON DEM

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT I FOR EVENT TREE 'VBTMF!'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
AIR-OPERATED VLV 3110 FT OPEN ON DEM

INITIATING EVENT I FOR EVENT TREE 'VBTMF!

FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
AIR-OPERATED VLV 3110 FT OPEN ON DEM

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT I FOR EVENT TREE 'VBTMF!'
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $O1-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS

- BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
- OPERATOR FAILS TO START DSD DIESEL

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

- INITIATING EVENT I FOR EVENT TREE 'VBTMF!'

- PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

- MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
- MTR-DRIVEN PP G10W FT START ON DEM




i Il -

_Page 3
01-08-1991

Sequence- level Cutset Report for VBTMF02 Data File

Top Event: VBTMF02 Top Event Probability: 3.017E-08

; «. Cutset Cutset

. Rank Importance Probability

5 4.475E-02 1.350E-09

INIT-1---MF  3.000E-03
K-C8PT612--4 3.000E-03
K-EMERCON--Z 5.000E-01
K-G10WMAN--Z 1.000E-01
L U-C212C14--N  3.000E-03
Lo U-DGDSD----V  1.000E+00

P 6 2.983E-02  9.000E-10

INIT-1---MF  3.000E-03
K-EMERCON--Z 5.000E-01
K-G10WMAN--Z 1.000E-01
U-DGDSD----V 1.000E+00
U-T1AUXC-6H] 6.000E-06

6 2.983E-02 9.000E-10

| INIT-1---MF  3.000E-03
B K-EMERCON--Z  5.000E-01
A K-G10WMAN--2  1.000E-01
U-C212C026HC  6.000E-06
U-DGDSD----V 1.000E+00

7 1.619E-02  4.885e-10

INIT-1---MF  3.000E-03
K-EMERCON--Z 5.000E-01
o K-G10WMAN--Z 1.000E-01
| U-DGB------ S 5.900E-02

: U-DGDSD--1DR  5.520E-02
& U-OOCONLOOPZ  1.000E-03

8 1.492E-02  4.500E-10

INIT-1---MF  3.000E-03
K-EMERCON--Z 5.000€-01
K-G10WMAN--Z 1.000E-01
' L-sv3110---J 1.000E-03
A U-$X3-3----N 3.000E-03

This file was created on 1- 8-1991 at 13:49:47

INITIATING EVENT I FOR EVENT TREE 'VBTMF'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
BKR (CNTL) 4160v 12C14 FT CLOSE ON DEM

OPERATOR FAILS TO START DSD DIESEL

INITIATING EVENT I FOR EVENT TREE 'VBTMF!

FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
OPERATOR FAILS 7O START DSD DIESEL

>4160V XFMR AUXC LOW/NG GUTPUT WITHIN 6 HOURS

INITIATING EVENT I FOR EVENT TREE 'VBTMF!

FATLURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

OPERATOR FAILS TO START DSD DIESEL

INITIATING EVENT I FOR EVENT TREE 'VBTMF!

FATLURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
DIESEL GENERATOR B FT START ON DEM

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT I FOR EVENT TREE 'VBTMF!®

FAILURE OF EMERGENCY FEED DESCRIBED IN €Ol S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES




Page 4 Sequence-level Cutset Report for VBTMF02 Data File
01-08-1991
Top Event: VBTMF02 Top Event Probability: 3.017e-08

0 This file was created on 1- 8-1991 at 13:49:47
. Cutset

Cutset
Rank Importance Probability

8 1.492E-02 4.500€-10

o INIT-1---MF  3.000E-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF!

N K-EMERCON--2 5.000E-0%1 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

: K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C15--N  3.000E-03 - BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM
U-DGDSD----V 1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

8 1.492E-02 4.500E-10

INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF!

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN ECI $01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C02--P 3.000E-03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

8 1.492e-02 4.500E-10

o INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'

I K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF. EMERGENCY FEED DESCRIBED IN EO! S01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-sv3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

b 9 7.458E-03  2.250E-10

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

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

o K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G1OW AND EQUALIZAT OF AFW FLOW FAILS
b L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED

‘P U-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

9 7.458E-03 2.250E-10

g? INIT-1---MF  3.000E-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'

o K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED




Page 5 Sequence- level Cutset Report for VBTMFO2 Data File
01-08-1991 .
Top Event: VBTMF02 Top Event Probability: 3.0176-08

This file was created on 1- 8-1991 at 13:49:47

i Cutset Cutset
! Rank Importance Probability

10 5.489E-03  1.656E-10

’ INIT-1---MF  3.000E-03 - INITIATING EVENT 1 FOR EVENT TREE 'VBTMF'

| K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGDSD--1DR  5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

L
| “ 11 3.788E-03  1.143E-10

INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF!

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR & HOURS

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

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

i

|

i

i

|
R
il
iy
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i
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Page 1
01-08-1991

Sequence-level Cutset Report for VBTMF03 Data File

Top Event: VBTMFO3 Top Event Probability: 2.640E-09

Cutset Cutset
Rank Importance Probability

1 6.705e-01 1.770E-09

INIT-1---MF  3.000E-03
KSSHORTVB 1.000E-02
U-DGB------ S 5.900E-02
U-0O0CONLOOPZ 1.000E-03

2 2.273E-01  6.000E-10

INIT-1---MF  3.000E-03
KSSHORTVB 1.000E-02
U-DGB------ M 2.000E-02
U-COCONLOOPZ 1.000E-03

3 1.023E-01 2.700E-10

INIT-I---MF  3.000E-03
K-C8PT612--J 3.000E-03
K-C8sv116--J 3.000E-03
KSSHORTVB 1.000E-02

This file was created on 1- 8-1991 at 13:50:21

INITIATING EVENT I FOR EVENT TREE 'VBTMF!

VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT I FOR EVENT TREE ‘VBTMF!

VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT I FOR EVENT TREE ‘VBTMF!

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
PROTECTION BREAKER FOR SV-116 FAILS TO OPEN ON SHORT
VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT




[ Page 1 Sequence-level Cutset Report for VBTMFO4 Data File i
Cok 01-08-1991 :
ﬂ B ) Top Event: VBTMFO4 Top Event Probability: 1.185E-09

i

: This file was created on 1- 8-1991 at 12:00:52

1 Cutset Cutset
[ Q% Rank Importance Probability
f

1 1 7.4686-01 8.850E-10

i INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF'

‘@ K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1

| KSSHORTVB 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----V  1.000E+0C - OPERATOR FAILS TO START DSD DIESEL

U-O00CONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

i 2 2.532E-01 3.000E-10

INIT-1---MF  3.000E-03 - INITIATING EVENT I FOR EVENT TREE 'VBTMF!'

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1

Loy KSSHORTVB 1.000E-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
‘i h) U-DGB--~---- M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE

I U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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




Page 1
01-08-1991

Top Event: VBTMSO2

] Cutset Cutset
“‘;_ Rank Importance Probability
o 1 1.2356-01  2.070E-09
INIT-MS--MS  3.000€-03
K-EMERCON--Z 5.000E-01
o K-G10WMAN--Z  1.000E-01
b U-DGB----6HR 1.380E-02
L U-DGDSD----V 1.000E+00°
Pl U-OOCONLOOPZ  1.000E-03
P ¥ '
» 2 9.932E-02  1.665E-09
b
| - -
Lo . INIT-MS--MS  3.000E-03
L o ' " K-EMERCON--Z 5.000E-01
P - K-G10WMAN--Z 1.000E-01
bl L-MPG10W---M 3.700E-03
| - U-$X3-3----N  3.000E-03
. . ‘
i . 2 9.932E-02 1.665E-09
i
(-
! ol . INIT-MS--MS  3.000E-03
: K-C8PT612--J 3.000E-03
K-EMERCON--Z  5.000E-01
K-G1OWMAN--Z  1.000E-01
| L-MPG10W---M 3.700E-03
S
| 3 8.0536-02 1.350E-09
| . INIT-Ms--MS  3.000E-03
o 'K-C8PT612--J 3.000E-03
P K-EMERCON--Z 5.000E-01
. K-G10WMAN--2  1.000E-01
| L-MPG10W---S 3.000E-03
P
[
[ 3 8.053E-02  1.350E-09
[ ’
P INIT-Ms--MS  3.000E-03
! K-C8PT612--J 3.000E-03
[ K-EMERCON--Z 5.000E-01
R K-G10WMAN--2  1.000E-01
E L-AV3110---P 3.000E-03
I
[
P
¥ 3 8.053E-02 1.350E-09
i i
} ‘
: INIT-MS--MS  3.000E-03
f K-EMERCON--Z 5.000E-01
: K-G1O0WMAN--Z  1.000E-01
L-AV3110---P  3.000E-03
3.000E-03

U-SX3-3----N

Sequence-level Cutset Report for VBTMS02 Data File
Top Event Probability: 1.676E-08'!

‘This file uas~cheated'on 1- 8-1991 at 13:51:08

INITIATING EVENT MS FOR EVENT TREE 'VBTMS' :
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
DIESEL GENERATOR B FT RUN FOR 6 HOURS

OPERATOR FAILS TO START DSD DIESEL

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT MS FOR EVENT TREE 'VBTMS!

FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT MS FOR EVENT TREE !'VBTMS'
PROTECTION.BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
PUMP G10W.OUT OF SERVICE DUE TO MAINTENANCE

INITIATING EVENT MS FOR EVENT TREE 'VBTMS!' .
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
MTR-DRIVEN PP G10W FT START ON DEM

INITIATING EVENT MS FOR EVENT TREE 'VBTMS!'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT .
FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
AIR-OPERATED VLV 3110 FT OPEN ON DEM

INITIATING EVENT MS FOR EVENT TREE 'VBTMS!

FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
AIR-OPERATED VLV 3110 FT OPEN ON DEM

TRANSFER 'SWITCH 3 FAILS TO TRANSFER 3 TIMES




Page 2
01-08-1991

Sequence-level Cutset Report for VBTMSG2 Data File

Top Event Probability: 1.67§E-08;
i

‘f' _ : This file was created on 1- 8-1991 at 13:51:08 §
: Cdtset Cutset

Rank Importance Probability

Top Event: VBTMSO02

3 8.053e-02 1.350E-09
INIT-MS--MS . 3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C14--N 3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

3 8.053e-02 1.350E-09

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

o K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EO! S01-1.3-1
K-GTOWMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C14--N  3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-SX3-3----N

3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

3 8.053E-02  1.350E-09

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

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1 )
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-MPG10W---S 3.000E-03 - MTR-DRIVEN PP G10W FT START ON DEM

U-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

4 5.369E-02 9.000E-10

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

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-G10WMAN--Z * 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED & HOURS
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

4 5.369E-02  9.000E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE !VBTMS'
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z * 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL
U-T1AUXC-6H1 6.0005-06 - >4160V XFMR AUXC LOW/NO CUTPUT WITHIN 6 HOURS

i




Page 3 . Sequence-level Cutset Report for VBTM§02 Data File
01-08-1991
Top Event: VBTMSO02 Top Event Probability: 1.676E-08

o D This file was created on 1- 8-1991 at 13:51:08
Por Cutset Cutset :

Rank Importance Probability

5 2.684E-02 4.500E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!'
! ‘ K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO01-1.3-1
i K-G1O0WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT. OF AFW FLOW FAILS
L-sv3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

5 2.684E-02 4.500E-10

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

K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
g K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
P K-G1OWMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
Lo : L-Sv3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

6 1.342E-02 2.250E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!
~ K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
oo K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
.o L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED
: q. U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

i 6 1.342E-02 2.250E-10

INIT-MS--MS  3.000£-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!

K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED

7 6.816E-03  1.143E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!
K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS .
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS

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

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




Page 1 . ‘ Sequence- level Cutset Report for VBTMSO3 Data File
01-08-1991 ’ ‘
Top Event: VBTMSO3 Top Event Probability: 3.772E-07

This file was created on 1- 8-1991 at 13:51:42

] Cutset Cutset
Rank Importance Probability

-1 '4.693E-01 1.770E-07

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

2 1.591E-01 -6.000E-08:

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-OCOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 1.193E-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'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT

3 1.193E-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 3.659E-02  1.380E-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-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER' GIVEN TURBINE TRIP

5 2.386E-02 9.000E-09

INIT-MS--MS - 3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
K-C8PT612--4 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
U-OOCONLOOPZ  1.000E-03 - 'CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

5 2.386E-02 9.000E-09

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'®
U-C212C02--P 3.000E-03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM
U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF QFFSITE POWER GIVEN TURBINE TRIP

5 2.386E-02  9.000E-09
INIT-MS--MS ~ 3.000E-03 - INITIATING EVENT MS FOR EVENT TREE' 'VBTMS'

U-O00CONLOOPZ 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




‘wj Page 2 Sequence- level Cutset Report for VBTMSO3 Data File
‘ 01-08-1991 ‘
R ' . ' Top Event: VBTMSO03 Top Event Probability: 3.772E-07

| 4. : This file was created on 1- 8-1991 at 13:51:42
| ,
F " Cutset Cutset .

! }: Rank Importance Probability

5 2.386E-02 9.000E-09.

1 o INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
L i U-C212C15--N 3.000E-03 - BKR (CNTL) 4160v 12C15 FT CLOSE ON DEM
|
\

U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
!  1 6 4.773E-04 1.800E-10
C-Sv3518-2HL 2.000E-05 - SOLENOID VLV 3518 ACTS/DE-ACTS SPUR W/1 2 HOURS

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

i 6 4.7T3E-04  1.800E-10

Lﬂ C-SV3518-2HL 2.000E-05 - SOLENOID VLV 3518 ACTS/DE-ACTS SPUR W/I 2 HOURS
INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT




. Page 1 Sequence-level Cutset Report for VBTMSO4 Data File
‘ 01-08-1991
Top Event: VBTMSO4 Top Event Probability: 1.340E-08

' This file was created on 1- 8-1991 at 13:52:17
N Cutset Cutset

Rank Importance Probability

1 6.602E-01 8.850E-09

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

K-EMERCON--2 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB----~- S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

2 2.238E-01 3.000E-09 -

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

P . K-EMERCON--2 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI $01-1.3-1
K-GT10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
o . U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

b 3 3.645E-02 4.885E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
: i _ K-EMERCON--2 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
: K-G10WMAN--Z 1.000E-01 - MANUAL. OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
u-bGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM
- U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
Pt U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

4 3.357e-02 4.500E-10

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

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G10WMAN--2 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C02--P 3.000E-03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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

' . 4 3.357e-02 4.500E-10

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

K-EMERCON--Z 5.000E-01 - FAILURE OF EMERGENCY FEED DESCRIBED IN EOI SO1-1.3-1
o K-G10WMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-C212C15--N  3.000E-03 - BKR (CNTL) 4160v 12C15 FT CLOSE ON DEM

U-DGDSD----V  1.000E+00 - OPERATOR FAILS TO START DSD DIESEL

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




Page 2 Sequence-level Cutset Report for VBTMSO4 Data File
01-08-1991 .
Top Event: VBTMS04 Top Event Probability: 1.340E-08

This file was created on 1- 8-1991 at 13:52:17

Cutset Cutset
Rank Importance Probability

5 1.235e-02 1.656E-10

INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS!' .
K-EMERCON--Z 5.000E-01 - FAILURE OF -EMERGENCY FEED DESCRIBED IN EOI S01-1.3-1
K-G1OWMAN--Z 1.000E-01 - MANUAL OPERATION OF G10W AND EQUALIZAT OF AFW FLOW FAILS
U-DGB-~----- M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

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




Page 1 Sequence- level Cutset Report for VBTMSO5 Data File
01-08-1991
Top Event: VBTMSO5 Top Event Probability: 2.640E-09

This file was created on 1- 8-1991 at 13:52:49

o ¢ Cutset Cutset
Rank Importance Probability

1 6.705E-01 1.770E-09

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

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

2 2.273e-01  6.000E-10
INIT-MS--MS  3.000E-03 - INITIATING EVENT MS FOR EVENT TREE 'VBTMS'
KSSHORTVB 1.000E-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

3 1.023e-01 2.700E-10

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

K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
K-C8SV116--J 3.000E-03 - PROTECTION BREAKER FOR SV-116 FAILS TO OPEN ON SHORT _
KSSHORTVB 1.000E-02 - VITAL BUSSES FAIL DUE TO SHORTS IMMED. FOLLOWING ACCIDENT




: Page 1
i 01-02-1991

Cutset
Rank

Top Event: VBTSLO2

Cutset
Importance Probability

1 6.390E-01 3
INIT-S---SL
Q-BFLWCTR--2
U-SX4-2----N
2 1.546E-01 9
INIT-§---SL
K-CBPT612--J
2 R-HUREPRE- -U
2 1.546E-01 9
INIT-S---SL
' R-HUREPRE- -U
N U-SX3-3----N
fy 5
‘ 3 1.8856-02 1
INIT-S---SL
Q-BFLWCTR--2Z
U-DGB------ s

U-OOCONLOOPZ

‘ 4 6.390E-03 3
i INIT-S---SL

" Q-BFLWCTR--2

U-DGB------ M

U-O00CONLOOPZ
5 4.409E-03 2

INIT-S---SL

Q-BFLWCTR--2Z
U-DGB----6HR
U-00CONLOOPZ

6 3.040E-03 1

: INIT-S---SL
P : R-HUREPRE- -U
U-DGB------ s

U-00CONLOOPZ

.720E-08
3.000E-03
6.200E-03
2.000E-03

.000E-09

3.000E-03

3.000E-03

1.000E-03
.000E-09
3.000E-03
1.000E-03
3.000E-03
.097E-09
3.000E-03
6.200E-03
5.900€E-02
1.000E-03

.720E-10

3.000E-03

6.200E-03
2.000E-02
1.000E-03

.567E-10

3.000E-03
6.200E-03
1.380E-02
1.000E-03

.770E-10

3.000E-03
1.000E-03
5.900E-02
1.000E-03

INITIATING EVENT S FOR EVENT TREE

Sequence-level Cutset Report for VBTSLOZ2 Data File

Top Event Probability: 5.822E-08

This file was created on 1- 2-1991 at 16:05:10

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
TRANSFER SWITCH 4 FAILS TO TRANSFER 2 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC

'VBTSL!
OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®

B TRN COLD "LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL'

B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE ‘VBTSL'

B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
DIESEL GENERATOR B FT RUN FOR 6 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL' N
OPERATORS FAIL TO SET RECIRC FLOW CONTROLLERS PER PROC

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Page 2 Sequence- level Cutset Report for VBTSLO2 Data File
01-02-1991 .
Top Event: VBTSLO2 Top Event Probability: 5.822E-08

'*.. This file was created on 1- 2-1991 at 16:05:10
Cutset Cutset o .

Rank Importance Probability

W 7 1.917e-03 1.116E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'®
Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS

7 1.917e-03  1.116€-10

INIT-S---SL  3.000E-03 - INITIATING EVENT é FOR EVENT TREE 'VBTSL' :
Q-BFLWCTR--2 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
"U-C212C106H0  6.000E-06 - BKR (CNTL) 4160V 12C10 FT REM CLOSED 6 HOURS

7 1.917e-03  1.116E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
‘ Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES),
g U-T1AUXC-6HI  6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

\

i 7 1.917e-03 1.116E-10

: INIT-S---SL  3.000E-03 - lNXTlATINé EVENT S FOR EVENT TREE 'VBTSL'
i Q-BFLWCTR--Z 6.200E-03 - B VRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
‘ U-T2SST2-6H1 6.000E-06 - 4160V-480V XFMR SST2 LOW/NO OUTPUT W/I 6 HOURS

i 7 1.917e-03 1.116E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
Q-BFLWCTR--2 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-B3SWGR26HA 6.000E-06 - 480V BUS SWGR2 SHORT CIRCUIT W/I 6 HOURS

b 7 1.917E-03  1.116E-10

@i INIT-8---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®
Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-C31200-6H0 6.000E-06 - BKR (CNTL) 480V 1200 FT REM CLOSED FOR 6 HOURS

7 1.917e-03 1.116E-10

v INIT-S---SL " 3.000E-03 - INITIATING EVENf S FOR EVENT TREE 'VBTSL'

Q-BFLWCTR--Z 6.200E-03 - B TRN .COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-C31223-6H0 6.000E-06 - BKR (CNTL) 480V 1223 FT REM CLOSED FOR SIX HOURS

7 1.917e-03- 1.116E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
Q-BFLWCTR--Z 6.200E-03 - B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
U-T3VBBACGHI 6.000E-06 - 480V-120V XFMR VBBAC LOW/NO OUTPUT W/I 6 HOURS




Page 3
01-02-199M1

. Cutset Cutset

Rank Importance Probability

|
1 ‘
‘ 7 1.917e-03 1.116E-10

7 1.917E-03  1.116E-10

' INIT-S---SL  3.000E-03
g Q-BFLWCTR--Z 6.200E-03
U-B22C---6HA 6.000E-06

INIT-S---SL  3.000E-03
Q-BFLWCTR--2 6.200E-03
U-SX7----6H0 6.000E-06

Sequence-level Cutset Report for VBTSLO2 Data File

Top Event: VBTSLO2 Top Event Probability: 5.822E-08

This file was created on 1- 2-1991 at 16:05:10

INITIATING EVENT S FOR EVENT TREE 'VBTSL!
B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
TRANSFER SWITCH 7 FAILS TO REMAIN CLOSED FOR 6 HOURS

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
B TRN COLD LEG RECRC FLOW CONTROLLERS FAIL (ALL CAUSES)
4160V BUS 2C SHORT CIRCUIT W/I 6 HOURS




Page 1

01-02-1991

Rank

1

2

Cutset
Importance Pr

Cutset
obabi lity

1.148E-01 3
INIT-S---SL
L-MPG10W---M
U-SX3-3----N
1.148E-01 3
INIT-S---SL
K-C8PT612--J
L-MPG10W- - -M
9.308E-02 2
INIT-S---SL
K-C8PT612--J
L-AV3110---P
9.3086-02 2
INIT-S---SL
L-AV3110---p
U-SX3-3----N
9.308E-02 2
INIT-S---SL
K-C8PT612--J
L-MPG10W---$
9.308E-02 2
INIT-S---SL
L-MPG1OW---$
U-SX3-3----N
6.1026-02 1
INIT-S---SL
U-DGB-- ===~ s
U-DGDSD----V

U-0OCONLOOPZ

.330E-08

3.000E-03
3.700E-03
3.000€e-03

.330e-08

3.000€E-03
3.000E-03
3.700€-03

.700E-08

3.000E-03
3.000E-03
3.000E-03

.700E-08 -

3.000E-03
3.000E-03
3.000€-03

.700E-08

3.000€-03
3.000€-03
3.000€-03

.700E-08

3.000€E-03
3.000e-03
3.000E-03

.770E-08

3.000€-03
5.900€E-02
1.000€E-01
1.000€-03

Sequence-level Cutset Report for VBTSLO3 Data File

Top Event: VBTSLO3 Top Event Probability: 2.901E-07

This file was created on 1- ?-1991 at 16:05:48

INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

INITIATING EVENT S FOR EVENT TREE 'VBTSL!
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
AIR-OPERATED VLV 3110 FT OPEN ON DEM

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
AIR-OPERATED VLV 3110 FT OPEN ON DEM
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
MTR-DRIVEN PP G10W FT START ON DEM

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®
MTR-DRIVEN PP G10W FT START ON DEM
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®
DIESEL GENERATOR B FT START ON DEM

- OPERATOR FAILS TO START DSD DIESEL

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




4

; Page 2 . Sequence-level Cutset Report for VBTSLO3 Data File
Ch 01-02-1991

Top Event: VBTSLO3 Top Event Probability: 2.901E-07

‘ . This file was created on 1- 2-1991 at 16:05:48
' Cutset Cutset

ot Rank Importance Probability

"4 3.368E-02 9.770E-09

INIT-S---SL 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGB-----~ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

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

5 3.103e-02 9.000E-09

o INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
! K-C8PT612--4 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
L-SV3110--;J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

5 3.1036-02  9.000E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
L-Sv3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

6 2.068E-02 6.000E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'®

: U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
‘ U-DGDSD----V 1.000E-01 - OPERATOR FAILS TO START DSD DIESEL

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

n 7 1.551E-02  4.500E-09
INIT-S---SL = 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!

i L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED
i U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

R 7 1.551E-02  4.500E-09

ﬁ” INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!
K-C8PT612--J4 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
L-XVG10WM--X 5.000E-04 - NO MINIFLOW - ONE OF 5 MANUAL VALVES LEFT CLOSED

8 1.427E-02 4.140E-09

INIT-S---SL 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR.B FT RUN FOR 6 HOURS

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

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




Page 3

01-02-1991

Rank

9

10

10

12

12

12

Cutset

" Top Event: VBTSLO3

Cutset

Importance Probability’

1.1426-02 3
INIT-S---SL
U-DGB-=----- M
U-DGDSD--1DR
U-OOCONLOOPZ

9.308E-03 2
INIT-S---SL
U-C212C14--N
U-DGDSD----V
U-SX3-3----N

9.308E-03 2
INIT-S---SL
K-C8PT612--J
U-c212C14--N
U-DGDSD----V

7.878e-03 2
INIT-S---SL
U-DGB----6HR
U-DGDSD--1DR
U-00CONLOOPZ

6.205E-03 1
INIT-S---SL
U-C212C026H0
U-DGDSD----V

6.205E-03 1
INIT-S---SL
U-DGDSD----V
U-T1AUXC-6H1

6.2056-03 1
INIT-S---SL
L-XVG10WL--X

U-$X3-3----N

.312E-09

3.000E-03
2.000E-02
5.520E-02
1.000€-03

.700E-09

"~ 3.000€E-03
3.000€-03
1.000€E-01
3.000E-03

. 700E-09

3.000E-03
3.000E-03
3.000€E-03
1.000E-01

.285E-09

3.000€E-03
1.380E-02
5.520€-02
1.000E-03

.800E-09
3.000E-03
6.000E-06
1.000€-01

.800E-09
3.000E-03
1.000E-01
6.000E-06

.800E-09
3.000E-03

2.000E-04
3.000E-03

Sequence-level Cutset Report for VBTSLO3 Data File

Top Event Probability: 2.901E-07

This file was created on 1- 2-1991 at 16:05:48

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®
DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL®
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
OPERATOR FAILS TO START DSD DIESEL

TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

OPERATOR FAILS TO START DSD DIESEL

INITIATING EVENT S FOR EVENT TREE 'VBTSL!

DIESEL GENERATOR B FT RUN FOR 6 HOURS

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE *'VBTSL!®
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
OPERATOR FAILS TO START DSD DIESEL

INITIATING EVENT S FOR EVENT TREE
OPERATOR FAILS TO START DSD DIESEL
>4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

'VBTSL!

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




Page 4 . Sequence-level Cutset Report for VBTSLO3 Data File
01-02-1991 :
Top Event: VBTSLO3 Top Event Probability: 2.901E-07

“ . This file was created on 1- 2-1991 at 16:05:48
Cutset Cutset

Rank Importance Probability

12 6.205e-03 1.800E-09
INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
L-XVG10WL--X 2.000E-04 - NO LUBE OIL COOLING 1 OF 2 MANUAL VALVES LEFT CLOSED
12 '6.205E-03  1.800E-09
INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'®
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER. FOR PT-612 FAILS TO OPEN ON SHORT
L-AV3110---M 2.000E-04 - CV-3110 CLOSED DUE TO MAINTENANCE
12 6.205e-03  1.800E-09
s INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
! 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 6.102E-03  1.770E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!

U-DGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM
V U-MXB42----V 1.000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
ﬁl U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

13 6.102E-03  1.770E-09

il INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGB------ S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

U-DGDSDSW--V  1.000E-02 - OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

14 5.585E-03  1.620E-09

o INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
% L-MPG10W-6HR 1.800E-04 - MTR-DRIVEN PP G10W FT RUN FOR 6 HR

14 5.585E-03  1.620E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
R L-MPG10W-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




Page 5 . Sequence-lével Cutset Report for VBTSLO3 Data File
01-02-1991
Top Event: VBTSLO3 Top Event Probability: 2.901E-07

. This file was created on 1- 2-1991 at 16:05:48
i Cutset Cutset

Rank Importance Probability

15 5.138E-03  1.490E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL® "
U-C212C14--N '3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM
U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

15 5.138E-03  1.490E-09

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
U-C212C14--N 3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

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

16 4.027E-03 1.168E-09

d : .
} INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®
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
i ' U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
|

17 3.425E-03 9.936E-10

!

. INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

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

17 3.425E-03 9.936E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGDSD--1DR  5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS
U-TTAUXC-6HI 6.000E-06 - >4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

18 3.103-03 9.000E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE ‘VBTSL®
U-C212C15--N 3.000E-03 - BKR (CNTL) 4160V 12C15 FT CLOSE ON DEM

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

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

18 3.103e-03 9.000E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-C212C02--P 3.000E-03 - BKR (CNTL) 4160V 12C02 FT OPEN ON DEM

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

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




Pége ()
01-02-1991
i
) . Cutset Cutset
Rank Importance Probability
18 3.1036-03  9.000E-10
INIT-S---SL  3.000E-03
K-C8PT612--J 3.000E-03
L-XV389----X 1.000E-04
18 3.103E-03  9.000E-10
INIT-S---SL  3.000E-03
K-C8PT612--4 3.000E-03
L-XVG10WS--X 1.000E-04
18 3.103€-03  9.000E-10
7 INIT-S---SL  3.000E-03
‘ L-XVG10WS--X 1.000E-04
U-SX3-3----N 3.000E-03
k 18 3.1036-03  9.000E-10
g INIT-S---SL  3.000E-03
: L-CV387----P  1.000E-04
3& . U-SX3-3----N 3.000E-03
0 18 3.103E-03  9.000E-10
b
INIT-S---SL  3.000E-03
m K-C8PT612--4 3.000E-03
: L-CV387----P  1.000E-04
18 3.103E-03  9.000E-10
‘ INIT-S---SL  3.000E-03
L-XV389----X 1.000E-04
§ U-SX3-3----N 3.000E-03
' 19 2.258E-03  6.549€-10
J INIT-S---SL  3.000E-03
L-MPG10W---M 3.700E-03
U-DGB------ S 5.900E-02
U-BOCONLOOPZ *1.000E-03

v

To|

Sequence-level Cutset Report for VBTSLO3 Data File

p Event: VBTSLO3 Top Event Probability: 2.901E-07
This file was created on 1- 2-1991 at 16:05:48
INITIATING EVENT S FOR EVENT TREE 'VBTSL'

PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
MANUAL VLV 389 LEFT OPEN POST-MAINT

INITIATING EVENT S FOR EVENT TREE ‘VBTSL!®
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
INSUFFICIENT FLOW TO PUMP G10W DUE TO MANUAL VALVE CLOSURE

INITIATING EVENT S FOR EVENT TREE *VBTSL!'
INSUFFICIENT FLOW TO PUMP G10W DUE TO MANUAL VALVE CLOSURE
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
CHECK VLV 387 FT OPEN ON DEM
TRANSFER SWITCH 3 FAILS TO- TRANSFER 3 TIMES

"INITIATING EVENT S FOR EVENT TREE 'VBTSL'
PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
CHECK VLV 387 FT OPEN ON DEM

INITIATING EVENT S FOR EVENT TREE 'VBTSL'
MANUAL VLV 389 LEFT OPEN POST-MAINT
TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

INITIATING EVENT S FOR EVENT TREE 'VBTSL'

PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP




Page 7

01-02-1991

Rank

20

20

21

22

22

23

Top Event: VBTSLO3

Cutset Cutset

Importance Probability

2.068E-03 6.000E-10

INIT-S---SL
U-DGB-----~ M
U-MXB42----V
U-COCONLOOPZ

3.000E-03
2.000€E-02
1.000€E-02
1.000e-03

2.068E-03  6.000E-10

INIT-S---SL
U-DGB------ M
U-DGDSDSW- -V

U-0QCONLOOPZ

3.000€-03
2.000€E-02
1.000E-02
1.000E-03

1.830E-03 5.310E-10

INIT-S---SL
L-MPG10W---§
U-DGB-- -~~~ s

U-00CONLOOPZ

3.000E-03
3.000&-03
5.900€E-02
1.000€-03

1.830E-03 5.310E-10

INIT-S---SL

L-AV3110---P
U-DGB------ S
U-C0CONLOOPZ

3.000€E-03
3.000€E-03
5.900e-02
1.000€E-03

1.713e-03  4.968E-10

INIT-S---SL

u-c212c02--p
U-DGDSD--1DR
U-OOCONLOOPZ

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

1.713E-03  4.968E-10

INIT-S---SL

U-C212C15--N
U-DGDSD--1DR
U-00CONLOOPZ

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

1.427€E-03  4.140E-10

INIT-S---SL
U-DGB----6HR
U-DGDSDSW--V

U-00CONLOOP2

3.000€E-03
1.380€-02
1.000€E-02
1.000E-03

Sequence-level Cutset Report for VBTSLO3 Data File

This file was created on 1- 2-1991 at 16:05:48

INITIATING EVENT § FOR EVENT TREE 'VBTSL'

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

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

INITIATING EVENT S FOR EVENT TREE 'VBTSL®

MTR-DRIVEN PP G10W FT START ON DEM

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

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

DIESEL GENERATOR B FT START ON DEM

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL!

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

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL' ®

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

DIESEL GENERATOR DSD FT RUN FOR 24 HOURS

CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

INITIATING EVENT S FOR EVENT TREE 'VBTSL!®

DIESEL GENERATOR B FT RUN FOR 6 HOURS

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

Top Event Probability: 2.901E-07




Page 8 ’ ) Sequence-level Cutset Report for VBTSLO3 Data File
01-02-1991
Top Event: VBTSLO3 Top Event Probability: 2.901E-07

;3 ‘ . This file was created on 1- 2-1991 at 16:05:48
Cutset Cutset

g Rank Importance Probability

23 1.427E-03  4.140E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR & HOURS

U-MXB42----V  1.000E-02 - OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

24 1.3656-03  3.960E-10
INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
U-DGB------ M 2.000E-02 - DIESEL GANERATOR B OUT OF SERVICE DUE TO MAINTENANCE
U-DGOSO----M  6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE
U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

25 9.419e-04 2.732E-10

’ .
{ INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'

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

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

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

ol 26 9.308E-04 2.700E-10

O ‘ INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

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-8X3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

26 9.308E-04 2.700E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
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 TRANSFER 3 TIMES

26 9.308E-04 2.700E-10
INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'vVBTSL®
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
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

26 9.308E-04 2.700E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
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




Page 9
01-02-1991

Rank

27

28

28

28

28 .

28

28

"Top Event: VBTSLO3

Cutset Cutset
Importance Probability

7.653E-04 2
INIT-S-~--SL
L-MPG10W---M
U-DGB------ M
U-0OCONLOOPZ

6.205E-04 1
INIT-S---SL
U-C212C026H0
U-MXB42----V

6.205E-04 1
INIT-§---SL
U-C212C026H0
U-DGDSDSHW--V

.6.205E-06 1
INIT-S---SL
L-MPG10W---§
U-DGB------ M
U-OOCONLOOPZ

6.205E-04 1
INIT-S---SL
L-AV3110---P
U-DGB-=---- M
U-OOCONLOOPZ

6.2056-04 1
INIT-S---SL
U-MXB42----V
U-T1AUXC-6H1

6.205E-04 1
INIT-S---SL
U-DGDSDSW- -V

U-T1AUXC-6H1

.220€E-10

3.000€E-03
3.700E-03
2.000€E-02
1.000E-03

.800E-10

3.000€-03

6.000€E-06
1.000E-02

.800E-10

3.000€E-03
6.000E-06
1.000€E-02

.800E-10

3.000E-03
3.000€-03
2.000E-02
1.000E-03

.800E-10

3.000€E-03
3.000E-03
2.000E-02
1.000€-03

.800E-10
3.000€E-03
1.000E-02
6.000E-06

.800E-10
3.000E-03

1.000€E-02
6.000E-06

Sequence-level Cutset Report for VBTSLO3 Data File

Top Event Probability: 2.901E-07

This file was created on 1- 2-1991 at 16:05:48

INITIATING EVENT S FOR EVENT TREE 'VBTSL'

PUMP G10W OUT OF SERVICE DUE TO MAINTENANCE

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

INITIATING EVENT S FOR EVENT TREE 'VBTSL!
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
OPERATOR FAILS TO OPERATE MANUAL SWITCH B42

INITIATING EVENT S FOR EVENT TREE 'VBTSL®
BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
OPERATOR FAILS TO ALIGN PP G10W TO BUS A4

INITIATING EVENT S FOR EVENT TREE 'VBTSL!

MTR-DRIVEN PP G10W FT START ON DEM

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

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

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

INITIATING EVENT S FOR EVENT TREE 'VBTSL®
_ OPERATOR FAILS TO OPERATE MANUAL SWITCH B42
>4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS

INITIATING EVENT S FOR EVENT TREE 'VBTSL'®
OPERATOR FAILS TO ALIGN PP G10W TO BUS A4
>4160V XFMR AUXC LOW/NO OUTPUT WITHIN 6 HOURS




. R Page 10 Sequence- level Cutset Report for VBTSLO3 Data File
. 01-02- 1991 : _
-Top Event: VBTSLO3 Top Event Probability: 2.901E-07

i ‘ This file was created on 1- 2-1991 at 16:05:48
1‘1 Cutset Cutset .

Rank Importance Probability

29 6.143E-04 1.782E-10

INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
i U-C212C14--N 3.000E-03 - BKR (CNTL) 4160V 12C14 FT CLOSE ON DEM

o U-DGOSO----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE
U-SX3-3----N 3.000E-03 - TRANSFER SWITCH 3 FAILS TO TRANSFER 3 TIMES

29 6.143E-04 1.782E-10

INIT-S---SL - 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
K-C8PT612--J 3.000E-03 - PROTECTION BREAKER FOR PT-612 FAILS TO OPEN ON SHORT
U-C212C14--N  3.000E-03 - BKR (CNTL) 4160v 12C14 FT CLOSE ON DEM

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

i 30 6.102E-04 1.770E-10

" INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'

i L-SV3110---J 1.000E-03 - SOLENOID VLV 3110 FT DEACTUATE ON DEMAND

:fw U-DGB----~- S 5.900E-02 - DIESEL GENERATOR B FT START ON DEM

1)5 U-OOCONLOOPZ 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

31 5.281E-04 1.532E-10

|
1 . INIT-S---SL 3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL'
i L-MPG10W---M 3.700E-03 - PUMP G10W QUT OF SERVICE DUE TO MAINTENANCE
U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS
o1 U-0OCONLOOPZ " 1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP

32 4.281E-04  1.242E-10

INIT-S---SL  .3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!'
L-MPG10W---S 3.000E-03 - MTR-DRIVEN PP G10W FT START ON DEM

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

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

i3 ‘ 32 4.281E-04  1.242E-10

! INIT-S---SL  3.000E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL®

0 : L-AV3110---P 3.000E-03 - AIR-OPERATED VLV 3110 FT OPEN ON DEM

o U-DGB----6HR 1.380E-02 - DIESEL GENERATOR B FT RUN FOR 6 HOURS .
L U-OOCONLOOPZ  1.000E-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP : 7

33 4.095E-04 1.188E-10

INIT-S---SL 3.060E-03 - INITIATING EVENT S FOR EVENT TREE 'VBTSL!
U-C212C026H0 6.000E-06 - BKR (CNTL) 4160V 12C02 FT REM CLOSED 6 HOURS
U-DGOSO----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE

e
.
i
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Cutset

Sequence-level Cutset Report for VBTSLO3 Data File
Top Event: VBTSLO3 Top Event Probability: 2.901E-07
This file was created on 1- 2-1991 at 16:05:48

Cutset

Rank Importance Probability

33 4.095E-04

INIT-S---SL

1.188E-10

3.000E-03 - INITIATING EVENT S FOR EVENT TREE ‘VBTSL'

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

U-T1AUXC-6H

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




