PRECURSOR DESCRIPTION AND ANALYSIS

LER No.: 364/85-010

Event Description: Loss of Power to 4160-V Nonsafety Buses
Date of Event: July 15, 1985

Plant: Farley 2

EVENT DESCRIPTION

Sequence

With severe thunderstorms in the area, a reactor trip occurred because
of a high negative flux rate detected by the power range nuclear detec-—
tors. Lightning apparently caused a voltage surge that tripped both the
normal and redundant power supplies in rod control system power cabinets
2AC and 2BD. The control rods powered by these cabinets dropped into
the core, causing the high negative flux rate.

Shortly after the trip (15 s and 18 s), both generator output breakers
opened prematurely, resulting in deenergizing all three RCPs before the
fast dead bus transfer feature could transfer their power supply from
the auxiliary to the startup transformers. The breaker delay should
have been 30 s. The deenergized buses were 4160-V buses 2A, 2B, and
2C. Bus 2A powered RCP 2A, circulating water pump 2A, and condensate
pump 2B. Bus 2B powered RCP 2B and circulating water pump 2B. Bus 2C
powered RCP 2C.

Corrective Action

Testing was conducted to determine the cause of the premature opening of
the generator output breakers, but the cause could not be determined.
Reactor and turbine trip signals were introduced into the generator out-
put breaker control circuitry, and the breakers were found to operate
properly. No electrical or mechanical problem that would have caused
the output breakers to open prematurely could be found. The automatic
fast dead bus transfer feature of 4160-V buses 2A, 2B, and 2C was also
tested and found to operate properly.

Plant/Event Data

Systems Involved:
Control rod power, RCPs, and 4610-V breakers and buses

Components and Failure Modes Involved:
Control rod system power cabinets — power failure from lightning
swings
All three RCPs, two circulating water pumps, and one condensate
pump — tripped off
Fast dead bus transfer — failed because of premature opening of the
generator output breakers

Event Identifier: 364/85-010
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Component Unavailability Duration: NA
Plant Operating Mode: 1 (99% power)
Discovery Method: Operational event
Reactor Age: 4.7 years

Plant Type: PWR

Comments

Plant trip from loss of RCPs

MODELING CONSIDERATIONS AND DECISIONS

Initiators Modeled and Initiator Nonrecovery Estimate

Transient 1.0 Nonrecoverable

Branches Impacted and Branch Nonrecovery Estimate

MFW 0.34 Not recoverable from control room but
possible recovery locally at equipment

Secondary-side 0.12 Only one condensate pump was powered
depressurization by affected buses, and recovery of one
or both seemed likely
Plant Models Utilized
PWR plant Class B
Event Identifier: 364/85-010
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CONDITIONAL CORE DAMABE CALCULATIONS

LER Nuaber: 364/85-010

Event Description: Loss of Power to 41460V Non-Safety Buses
Event Date: 7/15/85%

Plant: Farley 2

INITIATING EVENT

NON-RECOVERABLE INITIATING EVENT PROBABILITIES

TRANS

SEQUENCE CONDITIONAL PROBABILITY SUMS
End State/Initiator
v
TRANS
Total
£D
TRANS
Total
ATHS
TRANS

Total

DOMINANT SEBUENCES

End State: CV Conditional Probability:
109  TRANS -RT -AFW -PORV.OR.SRV.CHALL 55,RELEAS.TERM 'HPI
End State: CD ‘ Conditional Probability:
126  TRANS -RT AFW HFW HPI(F/B) -G5.DEPRESS COND/HFW

End State: ATHS Conditional Probability:

128 TRANS RT

Event Identifier: 364/B5-010
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{.0G0E+00

Probability

9.373E-06

9.373E-04

4.711E-06

4.711E-06

3.000E-05

3. 000E-05

3.817E-06

1.141E-06

3.000E-05



SEQUENCE CONDITIONAL PROBABILITIES

101

102

103

104

109
119

120

121
122
123
124
123
126
127
128.

+ dow
# non

Note:

Sequence

TRANS -RT -AFW PORV.OR.SRV.CHALL -PORV.OR.5RV.RESEAT SS.RELE
AS.TERH HPI

TRANS -RT -AFHW PORV.OR.5RV.CHALL PORV.DR.SRY.RESEAT -HPI HP
R/-HP1 -G5,DEPRESS -LPR/-HPI.HPR

TRANS -RT -AFH PORV.OR.5RV.CHALL PORV.OR.SRV.RESEAT -HPI HP
R/-HPI -35.DEPRESS LPR/-HPI.HPR

TRANS -RT -AFW PORV.OR.SRV.CHALL PORV.DR.SRY.RESEAT -HPI HP
R/-HPI §5.DEPRESS

TRANS -RT -AFW -PORV.OR.SRV.CHALL SS5.RELEAS,TERM HPI

TRANS -RT AFH MFW -HPI(F/B)} -HPR/-HPI PORV.OPEN -55,DEPRESS
~COND/HFYW

TRANS -RT AFW MFW -HPI(F/B) -HPR/-HPI PORV.OPEN -55.DEPRESS
COND/MFU

TRANS -RT AFW MFW -HPI(F/B} ~HPR/-HPI PORV.OPEN S5.DEPRESS
TRANS -RT AFH MFW -HPI(F/B) HPR/-HPI -55.DEPRESS -COND/MFW
TRANS -RT AFW MFW -HPI(F/B} HPR/-HFI -S5.DEPRESS COND/HFW
TRANS -RT AFW HFW -HPI(F/B) HPR/-HPI 55.DEPRESS

TRANS -RT AFH HWFW HPI(F/B) -55.DEPRESS -COND/HFU

TRANS -RT AFW MFW HPI(F/B) -55.DEPRESS COND/MFH

TRANS -RT AFW HFW HPI(F/B} S55.DEPRESS

TRANS RT

inant sequence for end state
-recovery credit for edited case

End State

cv

cv

4]

co

£V
v

o

N)]
cv
cD
i8]
oy
ch
cb
ATHS

Seq. Prob
1.589E-07
4,828E-07
9.803E-07
1.995E-07

3.817E-06 #
4.999E-07

2.575E-07

1.033E-07
2.1T1E-08
{.11BE-06
4.4B3E-07
2.216E-06
1. 141E-06 #
4,578E-07
3.000E-03 ¢

Non-Recoves

1.766E-01

2.609E-03

2, 609E-03

3.557e-04

1.768E-01
4.908E-02

2,528E-02

1.014E-02
3.033E-03
1.5638-03
6, 267E-04
2.5B2E-03
1.330E-03
3. 336E-04
1, 200E-01

Conditional probability values are differential values which reflect the added risk due to observed failures.
Parenthetical values indicate a reduction in risk cospared to a sisilar period without the existing failures.

HODEL:
DATA:

Ko Rec

b:purbtree.cep
bstarlprob.cap

overy Limit

BRANCH FREQUENCIES/PROBABILITIES

Branch Systes . Non-Recov
TRANS 1.030E-03 1. 000E+00
LOOP 2,280E-05 3.400E-01
LOCA 4.170E-04 3.400E-01
RT 2.500E-04 1.200E-01
RT/L0OP 0.000E+00 1.000E+00
EHERG. POWER 2,850E-03 3. 100E-01
Event Identifier: 344/85-010
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AFW
AFW/EMERG. PORER
HFU
Branch Model: 1.0F.1
Train 1 Cond Prob:
PORY.OR. SRV, CHALL
PORV. OR. SRV.RESEAT
PORY.OR.SRY.RESEAT/EMERG. POHER
SS.RELEAS. TERN
SS.RELEAS. TERM/-HFY
HPI
HPI{F/B)
HPR/-HFI
PORV. OPEN
S5, DEPRESS
Branch Model: 1.0F.1
Train I Cend Prob:
COND/NFH
LPI/HPI
LPR/-HP1.HPR
LPR/HPI

1  forced

Austin
08-13-1986
06:06:36

Event Identifier: 364/85-010

1. 020E-03
3.000E-02
2.000E-01

2.000E-01
4.000£-02
2.000E-02
2.000E-02
1.500E-02
1.300E-02
1. 500E-03
1. 500E-03
3.000E-03
1. 000E-02
3. 600E-02

3.600E-02
1. 000E+00

1.000E-03

6.700E-01
1.000E-03

> 1, 060E+00

» Failed

> 1.000E+00

y Failed
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2,700E-01
3.,400E-01
3. 400E-01

1.000E+00
9.000€-02
3.000E-02
3.400E-01
3.400E-01
3. 200E-01
3. 200€-01
5. 600E-01
1. 000€+00
1.000E+00

3.400E-01
3.400E-01
1. 000E+00
1.000E+00

¥ 1.200£-04

4.000E-02
4,000E-02 -



