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TTe@ Improper D.C. Bus Transfer Due To Operating Error Results In A Complete Loss O
Feedwater And A Reactor Scram On Low Reactor Water Level
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On April 27, 1988, at 2209, an automatic rcactor scram occurred due to a
reactor water level of less than Level 3 (+177.7 inches above the top of active
fuel). The low water level occurred after an improper transfer of DC power
supplies resulting in a temporary loss of AC control power for the hot surge
tank level ntrol valves and a subsequent trip of all operating feedwater
pumps .
[he causes of the event are personnel error and procedural inadequicy.
A misinterpretation of the instruction describing DC power supply transiers
~ 3 + | 1M 1™ D e 4 \;4 1
placed the DC electrical system in a non-recommended lineup leading to the 10ss
of vital 120 VAC power fed from the DC Bus via an inverter. The instruction
was confusing and difffcule implement.
Corrective actions to prevent recurrence include, counseling of the operators
involved ragarding their responsibilities towards familiarity with instructions
and procedural compliance, training for all « rs regarding the sequenc ) L
r e R | r " r y ie
events, and revising the appiopriare Sys.em Operating Instructions o provide
greater ease Ol use the operator.
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On April 27, 19088, at 2209, a reactor scram occurred due to reactor pressure
vessel [RPV] water level less than Level 3 (+177.7 inches above top of active
fuel (TAF)). Prior to the event, the plant was in Cperational Condition |
(Power Operation), maintaining steady-state full nower operations. Reactor
thermal power was approximately 100% of rated and RPV pressure apptroximately
1000 psig.

On April 27 at approximately 2200, plant operators were directed to reestablish
a normal lineup of the non-class 1E DC electrical power system [EL]. The Unit
2 battery [BTRY] and the reserve battery charger [BYC] (which can be used to
charge either Unit 1 or Unit 2 batteries) had been lined up to supply DC loads
for both units in support of equipment testing activities. The Unit 1 battery
wac being charged by it's normal battery charger, while the normal charger for
the Unit 2 battery was shutdown. The operators were attempting to realign the
Unit 1 and Unit 2 DC systems, with each tr be supplied by it's respective
battery and normal charger. At 2205, operators opened a tie breaker between
the two units, prior to closing the main breaker on Unit 1 DC Bus DIA, Tnis
lineup resulted in the DIA lnads being supplied by only the reserve charger,
not connected to either plant battery. The operator at the switchgear observed
indications of degraded D1A bus voltage, closed the main breaker and shutdown
the reserve charger, restoring the Unit 1 DC system supply lineup to normal.
Recorded data indicates that DIA bus voltage decreased to a minimum of 25VDC,
and was restored to normal values (133-135 VDC) in 3 seconds. The voltage
transient on DIA resulted in an unstable power supply to 120 VAC system [EE]
vital busses V1A, VIB and V2C, which are normally supplied by DIA through
iaverter JBLA [ INVT].

The degradation of DJA voltage caused a trip of Reactor Recirculation System
[AD] Pump A, and a resultant power decrease to 67%. Additionally, control room
annunciators were momentarily lost. The momentary loss and subsequent
instability of the AC power source to the vital husses caused the condensate
system hot surge tank level control valves to close. Hot surge tank level
decreased, causing a low level trip of all operating reactor feed booster
pumps, a-1 a subsequent trip of the turbine driven feedwater pumps. As a
result o/ the complete .oss of feedwater flow to the RPV, a reactor scram
occurred at 2209 when RPV water level decreased to Level 3. At RPV Level 2
(+129.8 inches above TAF), the Reactor Core Isolation Cooling system (RCIC)[BN]
automatically initiacted and began injecting into the RPV. The High Pressure
Core Spray System ‘HPCS)(BG) had been previously removed from service for
planneu maintenance, and was thereiore not available during this event. Using
the RCIC system, operators restored RPV level to normal, and exited emergency
instructions at 2238. A normal Hot Shutdown feedwater system lineup was
established at 2246. Minimum RPV level reached during the event was
approximately 87 inches above TAF. All plant equipment functioned as designed,
and all oft-normal and plant emergency instructions were appropriately
implemented.
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The post scram evaluation was completed and the plant entered Operational
Condition 2 (Startup) on April 30 at 1425.

The causes of this event are personnel error and procedural inadequacy.
Approved operating instructions were in place to facilitate successful
completion of the required DC switching operating while keeping all DC loads
supplied by at least one battery and one charger at all times. Due to a
misinterpretation of the instruction, the electric systems were placed in a
non-recommended configuration. A review of the system operating instruction
(SOI-R42) "DC Svstems; Batteries, Chargers, Switchboards" has concluded that it
is confusing and difficult to implement for various system configurations. In
accordance with vendor provided documentation, the inverter supplying the vital
busses is not recommended to be operated without a battery connected to it's
power supply. Placing the system in this condition, due to the improper
transfer sequence, is believed to have caused the instabilities in the vital
power supplies which led to the loss of feedwater and reactor scram.

A loss of feedwater flow at 100% of rated power has been analyzed as discussed
in Chapter 15 (Section 15.2.7) of the Perry Upaated Sifety Analysis Report
(USAR). The analyzed transient results in a reactor scram at Level 3, and the
initiation of HPCS and RCIC at Level 2. Although HPCS was not available during
the event on April 27, all other plant conditions were within the envelope of
the USAR analysis, and all plant systems responded as designed to maintain the
plant in a safe condition This event, therefore, is considered to have no
safety significance., No previous similar events have been identified.,

Corrective actions io prevent recurrence are as follows:
ls Plant operators involved in the switching operation have been
counseled by supervision regarding their responsibilities towards
familiarity with instructions and procedurai compliance.
2 As part of the normal training process, the sequence oL events
described in the LEK will be discussed with all operators during

operating requalification training.

3. The System Operating Instruction involved will be revised as
necessary to ensure grealer ease 0l use by the operator.

Energy Industry ldentification System Codes are identified in the text as [ XX].
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