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A review of battery calculations identified that the voltage drop in the
Division 3, Diesel-Generator, output-circuit-breaker, control circuit, caused
by tha length of the circuit, could result in less than the vendor recommended
voltage being applied to the circuit breaker's closing coil. This could
prevent the circuit breaker from operating when required, in turn preventing
the actuation of the High Pressure Core Spray system. This condition has
existed since prior to the receipt of the Operating License on September 29,
1986. The cause of this event has been attributed to the failure of the
Architect Engineer to recognize the effect of circuit length on the applied
voltage at the closing coil and an inappropriate application of a generic
calculation as a design input. Corrective actions include the preparation of a
design change to reduce the overall resistance of the control circuit and
removal of inappropriate generic calculation design input.
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DESCRIPTION OF EVENT

On feptember 1, 1998, with the plant in Mode 4 (Cold Shutdown),it was determined that the
vo'tage drop in the Division 3, Diesel-Generator [DG) [EK), output-circuit-breaker [BKR)

coatrol circuit [CBL3) resulted in less than the minimum 90 Volts Direct Current (VDC)
recnan. ended by the vendor being applied at the breaker's closing coil. This is a condition
outside the design basis of the facility and affects the High Pressure Core Spray (HPCS)i

(BG) system which is used for accideat mitigation. This condition has existed since before
ths receipt of the operating License on September 29, 1986. At the time the Operating
License was received the plant was in Mode 5 (Refueling) with reactor coolant temperature
(RCT) at ambient and reactor pressure at atucepheric.

.

While reviewing battery (BTRY) [EJ) calculations as part of the corrective actions for
Condition Report 1-98-01-452, which was generated in early 1998, it was identified that the
control circuit for the Division 3, Diesel-Generator, output-circuit-breaker contained more
then 3000 feet of number 12 AWG wire. (Condition Report 1-98-01-452 addressed Ihe failure
of the Architect Engineer to include certain cables in voltage drop calculations. The
condition was reported as Licensee Event Report 1998-006-00.) The vo?.tage losses caused by
this size and length of wire result in less than the vendor recommended 90 VDC being
applied the circuit breaker's closing coil.

Th3 Division 3 Diesel Generator is a dedicated emergency power supply to the High Pressure
Core Spray pump [P]. The design of the control circuit for the output circuit breaker was
d:veloped by the High Pressure Core Spray system vendor. The implementation of the wiring
for the circuit was the responsibility of the Architect Engineer. At the time of the
wiring installation, the impact of the physical circuit length between the various panel
locations (737 ft. level of the Diesel Generator Building [NB) and the 781 ft./800 ft.
levels of the Control Building [NA)) on the voltage applied to the closing coil was not
r: cognized. This resulted in the use of the standard 19/25 (nominal #12 AWG wire)
conductors in the control circuit rather than larger conductors that could have reduced the
circuit impedance to an acceptable level.

Th3 Direct Current (DC) portion of the High Pressure Core Spray system was originally
rcviewed in calculation 19-D-27, " Review of Division III DC System IC." This calculation
did not address all circuits out to the end devices resulting, and this went unrecognized.
Liter this calculation was expanded to include an evalusiica of adequate voltage to end
d: vices. When calculation 19-D-27 was revised, generic calculation 19-AJ-19, " Permissible
C ble Length at 125 VDC Control Circuits for 4KV Circuit Breaker Operation During LOCA,"
which examined the allowable length of DC control circuits for 4KV switchgear [SWGR)
circuit breakers, was incorporated. However, calculation 19-AJ-19, applies to Westinghouse
DHP 4KV circuit breakers, not to the General Electric AM circuit breakers used in the 4KV
Division 3 High Pressure Core Spray switchgear. The Westinghouse circuit breaker operating
coils have a lower power / current draw than the General Electric circuit breakers; thus, the
conclusions of calculation 19-AJ-19 were not applicable to calculation 19-D-27. This error
went undetected until detailed reviews of DC calculations were required by Condition Report

1-98-01-452.
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| This condition is limited to the Division 3, Diesel-Generator, output-circuit-breaker. )
j other Division 3, switchgear circuit breakers have significantly shorter circuit lengths. '

: Division 1 and Division 2 switchgear circuit breakers utilize control circuits with lower
spower/ current draws and have control circuits with shorter lengths.

No automatic or manually initiated safety system response was necessary to place the plant
in a safe and stable condition. Other inoperable equipment or components did not directly
effect this event. j

l
CAUSE OF EVENT '

Tho initial cause of this event was a failure of the Architect Engineer to recognize the
impact of the control circuit length on the voltage applied to the end device (Division 3,
Dicsel-Generator, output-circuit-breaker's closing coll). Also, although it cannot be
d termined with certainty, it appears that when preparing a revision to calculation 19-D-27
in 1991, the preparer assumed that use of calculation 19-AJ-19 was appropriate without
verifying its applicability.

CORRECTIVE ACTION

Th2 relevant engineering standard (ESC-291) that was used by the Architect Engineer in the
implementation of the control circuit wiring has been revised since the original design was
prepared and is currently very explicit regarding the need to limit DC circuit losses.

Th2 zaference to calculation 19-AJ-19, will be removed from calculation 19-D-27, at its
n:xt revision.

A design change will be prepared to reduce the overall resistance of the control circuit to
en acceptable level.

Tho need for thoroughness and a questioning attitude during design activities was re-
emphasized to Nuclear Station Engineering personnel in the lessons learned briefing
conducted for Condition Report 1-98-01-452.

ANALYSIS OF EVENT

This event is reportable under the provisions of 10CFR50.73(a)(2)(ii)(B) and
10CFR50.73(a)(2)(v)(D) since the plant was outside of its design basis because the voltage
cpplied to the Division 3, Diesel-Generator, output-circuit-breaker's closing coil could be
loss than that specified by the vendor and this condition could have resulted in the High
Pr:ssure Core Spray system being unable to perform its function to mitigate accident
conditions.
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Shruld the Division 3, Diesel-Generator, output-circuit-breaker not close, High Pressure
Core Spray would not initiate as required. However, the likelihood of this occurring isi

j small because surveillance test 9080.23, "DG IC ECCS Integrated," subjects the Division 3
h DC bus to the same conditions it would experience during an actual loss of off-site power

sv:nt. These conditions result in the applied voltage to the Division 3, Diesel-Generator,
output-circuit-breaker's closing coil to be less than the specified 90 VDC when the coil
was required to operate. Since this test has been successfully completed numerous times4

I cince the issuance of the operating license, it is likely that it would function in an
actual event. Furthermore, the same coil is also used in the trip circuit of the affected
circuit breakers and in this application the minimum voltage specified is 70 VDC.

1

i ADDITIONAL INFORMATION

Illinois Power has reported one other svent relating insufficient DC contrc' 71rcuit,

voltage. The event involved Division 1 Diesel Generator and was reported a. .icensee Event,

R3 port 1998-006-00.:
1

! Far further information regarding this event, contact M. G. McHenamin, Design Engineering
| ct (217) 935-8881, extension 3469.
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