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UNIT 3 AUTOMATIC REACTOR TRIP DUE TO NON-1E UNINTERRUPTIBLE POWER SYSTEM FAILURE
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At 0938 on March 15, 1981, Unit 3 automatically tripped from 100% power on a
reactor protection s%stem loss of load (LOL) signal. The LOL signal was caused
by a turbine trip, which occurred as the result of a momentary interruption in
power from the non-1E uninterruptible power system (UPS), de-energizing bus
3Q069. Emergency Feedwater Actuation System (EFAS) 1 and EFAS 2 actuations
properly occurred. One non-1E 4.16 kV (3A03) bus did not automatically transfer
from its normal power source to its alternate power source, resulting in the
loss of the alternate power supplﬁ (38012) to the non-1E bus 3Q069. One main
steam safety valve lifted for a short time and properly reseated. At 1000, when
3A03 was manually reenergized, power was restored to 3Q069., Appropriate actions
were taken in accordance with procedures to compensate for the operation of
control systems which were affected by the loss of gower to the non-1E UPS,
Post-trip plant recovery otherwise proceeded normally .

An output capacitor in the constant voltage transformer (CVT) section of the
non-1E UPS inverter failed causing the momentary interruption in power from the
non-1E UPS,

All capacitors in the Units 2 and 3 non-1E UPS were replaced with an upgraded
model. The Unit 3 instrument busses powered by the non-1E UPS were modified
such that power w11 be maintained to critical component systems (i.e.,
feedwater, turbine governor, and control element drive mechanism control
systems) in the event of similar failures.
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Plant: San Onofre Nuclear Generating Station
Unit: Three

Reactor Vendor: Combustion Engineering
Event Date: 03-15-91

Time: 0938

CONDITIONS AT TIME OF THE EVENT:

Mode :

1, 100% Power

BACKGROUND INFORMATION:

1

Non-1€ Uninterruptible Power System (UPS) [EE]:

Unit 3 non-1E instruments and control systems are energized by non-lE
instrument bus [BU] 3Q069. 3Q069 is supplied power from either the UPS
inverter [INVT) 3Y012 (normal source) or 480 VAC load center 3B012 [EC,
SWGR] (alternate source). Load center 3B012 is supplied power from 4,16
kV bus 3A03. On a loss of power from the inverter, the non-1E UPS static
switch [ASU] automatically transfers bus 3Q069 to the alternate source
without power interruption. 3Q069 can also be ener?ized directly from
3B012 via a manual bypass switch [HS]. (See the following figure.)

Non-1E 4.16 kV Switchgear 3A03:

During normal power operations, non-1E 4.16 kV bus 3A03 1s suppliod
through the Unit Auxiliary Transformer (3XUl) from the Unit 3 Main
Generator. Upon a unit trip, the power supply for 3A03 is transferred
automatically to the Reserve Auxiliary Transformer (3XR1), which is
supplied from offsite power. This autom-tic transfer occurs when the
main generator output is at approximate'y eight megawatts. This happens
}gss th;n one second after the turbine trip occurs. (See the following
igure,

Steam Bypass Control System (SBCS) [JI]:

The SBCS, which is a non-safety system and is not credited in any
accident analysis, is provided to limit an increase in steam generator
(S6) [SG] pressure which can occur following plant transients such as a
turbine trip. The SBCS controls SG pressure by ventiy steam from the
SGs to the main condenser [SG, CONC]. The SBCS consists of four valves
[V], associated piping, and control circuitry. A "Quick Open” signal is
generated by the SBCS control circuitry to rapidly open all four valves
in response to an abrupt decrease in steam demand by the main turbine,
which occurs followin? a turbine trip. After the SBCS valves quick open,
they modulate steam flow in order to maintain the SGs at the specified
setpoint pressure. The SBCS control circuitry is powered from 3Q069. If
the SBCS is unavailable, the SG atmospheric dump valves (ADVs) [SB] may
be used to control SG pressure.
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Figure 1 - Non-1E UPS, Power Sources and Loads

Cs DESCRIPTION OF THE EVENT:

1.

Event:

At 0938 on March 15, 1991, Unit 3 automatically tripped from 100% power
on a reactor protection system (RPS) [JC] loss of load (LOL) signal. The
LOL signal was caused by a turbine trip, which occurred as a result of a
momentary interruption in power to non-lE bus 3Q069. Emergency Feedwater
Actuation System (EFAS) [BA] 1 and EFAS 2 actuations occurred (as
expected) due to the SG level "shrink" in response to the reactor trip.

One 4.16 kV bus (3A03) did not automatically transfer from its normal
power source (3XUl) to its alternate power source (3XR1), resulting in
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