A g
o P
Ai‘ f: i
ohdy

Southern California Edison Company
BAN ONOFRE NUDLEAN GIENE RAYING BTATION
PO BOX 188
BAN CLEMENTE, CALIFORNIA S2676¢.0' 28

R W KRIBGEM
BTATION MANAGER

Januvary 7, 1991

U. §. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 208555

Subject: Docket No. 50-36)
30-Day Report
Licensee Event Report No. 90-016
San Onofre Nuclear Generating Station, Unit 2

Pursuant to 10 CFR 50.73(d), this submittal provides the required 30-day
written Licensee Event Report (LER) for an occurrence involving an automatic
reactor trip. Neither the health nor the safety of plant personne) or the
public was affected by this occurrence,

If you require any additional information, please so advise,

Engcorely.
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Enclosure: LER No. 90-016

cci  C. W. Caldwell (USNRC Senior Resident Inspector, Units 1, 2 and 3)
J. B. Martin (Regional Administrator, USNRC Region V)
Institute of Nuclear Power Opezrations (INPO)
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At 220C on December 6, 1990, Unit 2 automatically tripped from 100% power on a

reactor

069.
properly occurred.

rotection system loss of load (LOL

bg @ turbine trip, which occurred as a result o

the non-1E unfuterruptible power system (UPSg. momentari)
Emergency feedwater Actuat.on System (

signal,

power f0110w1ngitho trip, de-energizing & reactor coolant pumps (RCPs): two

other RCPs con

nued to provide forced circulation,

Approximately 1 to 2

minutes following the trip, a complete loss of power on Q-069 occurred.
Appropriate actions were fnitiated in accordance with procedures to compensate
for the operation of contro) systems which were affected by the loss of power on

Q-069.
a short time and properly rescated,
the manual bypass switch,

It is postulated that failure of 1) a capacitor in the non-1E UPS inverter
output and ) a transistor in the stutic switch transfer logic control circuit
combined to cause the 1oss of power on bus Q-069 (both at the onset of the event

and at 1-2 minutes post-trip).

The root cause evaluation is continuing.

The LOL signal was caused
a momentary loss of power from
de-energizing bus Q-
FAS) 1 and EFAS 2 actuations

On2 6.9 KV bus did not automatically transfer to offsite

The failed capacitor was replaced, and the static switch was rebuilt with new

parts.

The manufacturer of the non-1€ UPS determined that the design of the

capacitor which failed 1s defective; therefore, all such capacitors will be

replaced with capacitors of an upgraded design.

Failed electronic parts will

undergo failure analysis; additional corrective actions will be implemented as

necessary based on the results of the analysis.

a design change to reduce the
on Q-069.

SCE will consider implementing
Tikelihood of a reactor trip due to loss of power

One main steam safety valve for each steam generator may have 1ifted for
Bus Q-069 power was restored at 2220 via
Recovery of the plant otherwise proceeded normally.
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Plant: San Onofre Nuclear Generating Station
Unit: Two

Reactor Vendor: Combustion Engineering
Event Date: 12-6-90

Time: 2200

A, CONDITIONS AT TIME OF THE EVENT:

Mode:

1, Power Operation

B. BACKGROUND INFORMATION:

d

Non-1E Uninterr.ptible Power System (UPS) [EE):

Non-1E instruments and control systems are energized by non-1E
nstrument bus (BU% Q-069. Q-069 1s supplied power from either UPS
inverter SINVT] Y-012 {(normal source) or 480 VAC load center B-12
EC, SWGR) {alternate source). On a loss of power from the
nverter, the non-1E UPS static switch [ASU] automatically transfers
bus Q-069 to the alternate source without power interruption. Q-069
f;g]also be energized directly from B-12 via a manual bypass switch

Reactor Coolant Pump (RCP) Power Supply:

Two 6.9 KV buses [EA) supply power to the four RCPs [AB, P) (two
RCPs on each bus). uring normal power operation, the RCP buses are
energized b{ the output of the main generator [EL]). In response to
a turbine [TA, TG] trip, the RCP buses are automatically transferred
from the generator output to offsite power [FK].

The logic for automatic energization of an RCP 6.9 KV bus from
offsite power does not allow automatic closure of the bus supply
circuit pbreaker [52] unless the breaker i1s in 1ts racked-in
position, When the breaker is racked-in, a mechanical linkage
operates a switch contact [33] which signals the breaker closure
fogic that the breaker 15 racked-in,

Steam Bypass Control System {SBCS) [J1):

The SBCS is provided to 1imit an increase in steam ?onerator (SG)
[SG) pressure which can occur following plant transients such as a
turbine trip. The SBCS controls SG pressure by venting steam from
the SGs to the main condenser [SG, COND). The SBCS consists of four
valves V], associated piping, and control circuitry, A “Quick
Open" signal is ?eneratod by the SBCS control circuitry to rapidly
open all four valves in response to an abrupt decrease in steam
flow, which occurs following a turbine trip., After the SBCS valves
quick open, they modulate steam flow in order to maintain the SGs at
sg;point pressure. The SBCS control circuitry is energized by Q-
069,
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C. DESCRIPTION OF THE EVENT:
3 Event:

At 2200 on December 6, 1990, Unit 2 automlticall{ 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 & result of a momentary interruption in power to non-1E bus Q-
069, Emergency Feedwater Actuation System (EFAS) (BA] 1 and EFAS 2
ectuations occurred (as expected) due to the SG level "shrink" in
response tu the reactor trip; proper EFAS component response was
verified. One 6.9 KV bus (A02) did not automatically transfer to
offsite power fo\lowin? the trip, do~onor?1zing two RCPs. The other
6.9 KV bus automatically transferred to offsite power; thus, the
other two RCPs continued to provide forced reactor coolant
circulation following the reactor trip.

As a result of the momcntar: loss of power on (-969, SBCS control
power was interrupted and the SBCS signal for the SBCS valves to
"quick open" was not generated. However, when power was restored,
the SBCS control system modulated the valves open to 1imit peak SG
pressure and reduce pressure to the setpoint value (after which the
SBCS valves closed).

Approximately 1 to 2 minutes following the trip, power to bus Q-069
was again interrupted, resulting in a complete loss of power to the
non-1L Toads. The resultant de-energization of the SBCS contro)
circuitry prevented the valves from re-opening; as a consequence, SG
pressure steadily increased durin? the next several minutes.

Control room ogerators (utility, licensed) opened the atmospheric
dump vaives (ADVs) [SB] to reduce SG pressure. SG pressure peaked
several seconds later at approximately the 11ft setpoint pressure of
the first main steam safet{ valve (MSSV) [RV] for each SG; one MSSV
for each SG may have briefly 1ifted and properly reseated.

Appropriate actions were taken in accordance with procedures to
compensate for the operation of control systems which were affected
by the loss of ?ower on bus Q-089. Bus Q-069 was re-energized at
2220 from the alternate power source via the manual bypass switch,
Post-trip plant recovery otherwise proceeded normally,

g énoperable Structures, Systems or Components that Contributed to the
vent:

|

None.
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D.

CAUSE

Sequence of Events:

TIME ACTION

2200 Unit 2 reactor tripped due to momentary de-
energization of bus Q-069.

2202 (approx.) Complete interruption in power to Q-069 occurred.
Several minutes later, operators opened ADVs to
gogtrgl SG pressure; one MSSV for each $G may have

ifted.

2220 Bus Q-069 re-energized by connection to the
alternate source using the manual bypass switch,

Method of Discovery:

Control room indications and alarms alerted the operators to the
reactor trip and de-energization of bus Q-069.

Personnel Actions and Analysis of Actions:

The oparators responded properly to the reactor trip, verified
proper operation of EFAS, and stabilized plant conditions in
accordance with applicable procedures.

Safety System Responses:

The RPS and EFAS, and a1l actuated compenents operated as designed.
OF THE EVENT:

Immediate Cause:

The reactor tripped cn a LOL signal. A momentary interruption in
phase "A" power to noun-1f bus (-069, coupled with & probabie
resultant disturbance to the other phases, resulted in a loss of
power to the main turbine electronic governor [TG) which initiated a
turbine trip and closure of the high pressure stop valves (MPSV)
[ISV]. Closure of the HPSVs resulted in low hydraulic pressure in
the associated unitized actuators [MCU), generating the LOL signal.

Root Cause:

Fellowing the trip, an inspection of the non-1E UPS revealed that
the inverter phase "A" output fuse [FU) was blown and the alternate
source breaker to the static switch was tripped. Subsequent
investigation found that the foilowing components had failed: 1) a
capacitor [CAP] in the constant voltage transformer (CVT) [XFMR)
section of the non-1E UPS phase "A" inverter cutput, and 2) a
transistor in the static switch transfer logic control circuit
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Previous LERs for Similar Events:

There have been several events at SONGS involving the non-1E UPS
(most recently LER 89-001 [Docket No. 50-362)): however, none of
those events involved a fatlure similar to that which caused the
event described in this report,

RCP Bus Transfer:

“he cubicle for the Bus AO2 offsite power supply breaker was
inspected following the plant trip, The inspection revealed a bent
Tinkage associated with the breaker position switch; this was
determined to have prevented the automatic transfer of Bus AO2. No
cause for the bent linkage could be identified. The breaker
position switch Tinkage was straightened, and proper operation of
the automatic transfer scheme was verified. Our preliminary
investigation was unable to determine the cause of the bent 1inakge.
Our investigation into this aspect of the event is cont1nu1ng; the
results of which will be reported in - supplement to this LER.

Seque.ce of Events (SOE) Computer Printout:

The plant computer [ID] generates an SOE report for significant
transients such as reactor trips. The SOE report provides
information used to determine or confirm the cause of the transient.
In this particular event, the SOE report contained information which
is anomalous, Specifically, the SOE report recorded that the LOL
trip occurred after four of the eight reactor trip breakers opened.
However, SCE's post-trip review concluded that the reactor
protection system responded to a LOL signal. Our preliminary
investigation has been unable to determine the cause of the out-of-
sequence record. It {s believed that the LOL signal did not start
the SOE recorder. Our investigation into this aspect of the event
is continuing; the results of the investigation will be reported in
a supplement to this LER,



