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JAMES M. LEVINE
VICE PAEStDENT

NUCLEAR PADDUCTIDN

Arizona Public Service Company
PALO VERDE NUCLEAR GENERATING STATION

P.O. BOX 52034 ~ PHOENIX. ARIZONA85072-2034

192-00946-JML/BAG/R JH
August 27, 1995

'U. S. Nuclear Regulatory Commission
ATIN: Document Control Desk
Mail Station P1-37
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 1

Docket Nos. STN 50-528
License Nos. NPF-41.
Licensee Event Report 95-003-00

Attached please find Ucensee Event Report (LER) 95-003-00 prepared and submitted
pursuant to 10CFR50;73. This LER reports an entry into Technical Specification,3.0.3 due
to a transient grid voltage condition. In accordance with,10CFR50;73(d), a copy of this
LER is being forwarded to the Regional Administrator, NRC Region IV.

If you have any questions, please contact Burton A. Grabo, Section L'eader, Nuclear
Regulatory Affairs, at (66L'393-6492.

Sincerely,

JML/BAG/RJH/pv

Attachment

(all with attachment)cc: 'L..J. Callan
K. E. Perkins
K. E. Johnston
INPO Records Center

'TI509050127 I9I50827
PDR ADOt K 05000528
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At approximately 1906 MST on July 29, 1995, Palo Verde Unit 1 was in Mode 1
(POWER OPERATION) operating at approximately 100 percent power when Control
Room personnel were notified by the Energy Control Center (ECC) personnel that
the Palo Verde switchyazd voltage had dropped below the administratively
imposed limit of 524 kV for approximately 10 seconds at approximately 1404 MST
(the lowest voltage reading observed by ECC was approximately 523.6 kV).
Because of the potential for a double sequencing event (previously reported in
LER 528/93-011-01), Unit 1 requires the switchyazd voltage to be at or above
524 kV for both offsite circuits to be operable. For approximately 10 seconds,
Technical Specification Limiting Condition for Operation (TS LCO) 3.0.3
existed.

An investigation determined that a capacitor bank at the Pinnacle Peak switch
yard experienced an "A" phase line-to-ground fault causing a grid transient.
The normal voltage of approximately 529 kV decreased to a low voltage of
approximately523.6 kV and increased to a high voltage of approximately 537.7
kV, and was stabilized at approximately 532.8 kV. ECC personnel requested that
MVARs be ad)usted to assist in returning voltage to normal levels. No
additional corrective actions were taken and none were required. Palo Verde
Unit 1 entered TS LCO 3.0.3. A subsequent Engineering evaluation concluded
that plant equipment/components were not impacted by the transient voltage
condition.

There have been no previous similar events reported pursuant to 10CFR50.73.
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This LER 528/95-003-00 is being written to report an event that resulted
in a condition prohibited by the plant's Technical Specifications '(TS) as
specified in 10 CFR 50.73(a)(2)(i).

Specifically, at approximately 1404 MST on July 29, 1995, Palo Verde
Unit 1 was in Mode 1 (POWER OPERATION) operating at approximately 100
percent power when Control Room personnel (utility, licensed) were
notified by the Energy Control Center (ECC) personnel (utility, non-
licensed) that the Palo Verde switchyazd (FK) voltage had increased and
ECC requested that MVARs be adjusted to assist in returning the voltage
to normal levels. At approximately 1906 MST, ECC informed Unit 1 Control
Room personnel that the switchyard voltage had dropped below 524 kV for
approximately 10 seconds (the lowest voltage reading observed by ECC was
approximately 523.6 kV), Because of the potential for a double sequencing
event, Unit 1 administratively requires that the switchyazd voltage to be
at or above 524 kV. For approximately 10 seconds, Technical Specification
Limiting Condition'for~operation (TS LCO) 3.0.3 existed.

EVENT DESCRIPTION:

On the afternoon of July 29, 1995, a capacitor bank at the Pinnacle Peak
switchyard failed causing grid voltage on the Palo Verde switchyard bus to
fluctuate between a low voltage of approximately 523.6 kV foz
approximately 10 seconds and a high voltage of approximately 537.7kV for
approximately 4 minutes. ECC contacted the Unit 1 Control Room to adjust
MVARs to lower the voltage. At this point the grid voltage was stable and
the Palo Verde switchyard voltage was reduced to approximately 532.8 kV
and the event was terminated. Due to the large grid perturbation to the
Western Area Grid, ECC's main concern after restoring Palo Verde' nominal
grid voltage was to restore nominal voltage to the remaining grid network.

Following the initial event, ECC notified the Unit 1 Control Room at 1906
MST that the event at 1404 MST had caused a low voltage of approximately
523.6 kV for approximately 10 seconds. At 1906 Unit 1 Control Room
personnel made a late entry in the Control Room log and entered and exited
TS LCO 3.0.3..
At the time of the event, procedure controls were available to Control
Room personnel providing required actions to be performed if a degraded
grid voltage condition occurred. Existing calculations demonstrate that
Unit 1 requires the switchyard voltage to be at or above 524 kV, while
Units 2 and 3 require the switchyazd voltage to be at or above 518 kV.
This difference is due to additional loads [e.g., Water Reclamation
Facility (MB)) supplied from Unit 1. Station procedures require an entry
into TS LCO 3.0.3 for low voltage conditions.

During this event, the administrative, requirements for switchyard voltages
for Unit 2 and Unit 3 were satisfied.
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3. ASSESSMENT OF THE SAFETY CONSEQUENCES AND IMPLICATIONS OF THIS EVENT

As previously reported in LER 528/93-011-01 dated February 6, 1995, safety
analyses calculations do not explicitly incorporate postulated Engineered
Safety Features (ESF) (JE) time delays associated with the full initiation
of a required ESF system which may occur during a double sequencing
scenario.

APS Engineering personnel performed an evaluation of the low voltage
condition experienced during this event. Calculations concluded that
under the low voltage condition of 523.6 kV, adequate voltage was present
at the bus to ensure resetting of the undervoltage relays. The
assumptions for this calculation include common loads, Class 1E loads from
another Unit (i.e., the other Unit's startup transformer would be out-of-
service), and other loads that could be manually connected following a
sequencing as a result of a loss of coolant accident (LOCA) and are
therefore quite conservative. Specifically for this event, the voltage at
the Class 1E bus would recover to a level of 3824 volts which is well
above the calculated maximum reset voltage of 3808.

During the July 29th transient grid voltage event, the bus voltage dropped
to approximately 523.6 kV for approximately 10 seconds which does not meet
all conditions required to permit a double sequencing event. This event
is of such short duration that it was out of the range of a degraded
voltage condition and would be categorized as a transient grid condition.

The event did not result in any challenges to the fission product barriers
or result in any releases of radioactive materials. This event did not
adversely affect the safe operation of the plant or the health and safety
of the public.

CAUSE OF THE EVENT:

An investigation was performed in accordance with the APS Corrective
Action Program. The investigation determined one of three 30 MVAR
capacitor banks at the APS Pinnacle Peak station experienced an "A" phase
line to ground fault. The fault duration of the capacitor bank lasted
approximately 17 cycles. Operating characteristics for 230 kV breaker
relays normally pick up a fault in 1.5 cycles, open the affected breaker
in 3 cycles, and clear the fault in 5 cycles. The excessive fault
duration time caused the distribution system grid voltage to drop (SAPL
Cause Code X: Other). The Palo Verde switchyard buses experienced an
increase in reactive power to approximately 1049 MVARs and a voltage
transient from a low of 523.6 kV to a high of 537.7 kV. The grid was
stabilized at 532.8 kV approximately 4 minutes later. No unusual
characteristics of the work location (e.g., noise, heat, poor lighting)
directly contributed to this event. There were no procedural or personnel
errors which contributed to this event.
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Palo Verde Unit 1 experienced a transient grid condition that
dropped below the administrative limit of 524 kV and an increase in MVARs,
there are no indications that any structures, systems, or components were
inoperable at the start of the event which contributed to this event. No
failures of components with multiple functions were involved. Station
administrative controls require an APS Engineering evaluation of
electrical equipment if grid voltage is above 535.5 kV to ensure that the
terminals of safety-related equipment does not exceed their design
ratings. The evaluation concluded that the voltage (537.7kV) and MVAR
(1069) increases did not affect operational parameters of station
equipment. No failures that rendered a train of a safety system
inoperable were involved. There were no safety system actuations and none
were required.

6. CORRECTIVE ACTIONS TO PREVENT RECURRENCE:

Since the transmission system transient was of such short duration and
caused minimal incr'ease in Palo Verde bus voltages, no corrective actions
were taken and none were required with the exception of entering TS LCO
3.0.3. The low voltage transient condition lasted approximately 10
seconds which is well below the minimum of 28.6 seconds required for the
undezvoltage relay double sequencing scenario to potentially occur in the
event of a LOCA during this time period.

Following the event, APS personnel met with the ECC operations shift
supervisor to perform a joint investigation of the effects 'of the
transient on the APS distribution system.

7. PREVIOUS SIMILAR EVENTS:

A previous event occurred involving a momentary drop in grid voltage
during a transmission line outage was reported under LER 528/95-001. No
events have been reported pursuant to 10CFR50.73 which involved the same
cause and sequence of events (ie., switchyard voltage drop below the
administrative limit of 524 kV due to the failure of a capacitor bank on a
major transmission switching station).
As discussed in section 4.0, the cause of the event reported in this LER
(528/95-003) was transmission equipment failure. This equipment failure
would not have been mitigated by procedural controls and additional plant
monitoring equipment. Therefore, the corrective actions described in LER
528/95-001 would not have prevented this event.
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The five hour time difference between the event and the communication of
the low voltage by ECC to the Unit 1 Control Room was evaluated. The time
delay was appropriate given the effect the event had on the transmission
system as a whole. ECC personnel: would have to search through several
hundred alarms to discover the time and duration of the low voltage
condition since the alarm station was saturated with alarm data. ECC
priorities at that time were focused on restoring the system load and
stabilizing the grid. Therefore, expecting ECC to immediately contact
Palo Verde Operations during this event is not reasonable.

The Plant Monitoring Computer data point printer (installed as an interim
measure), that monitors transmission lines to the 525 kV switchyard,
proved to be ineffective in warning the Unit 1 Control Room of the low
voltage condition. The ineffectiveness is attributable to the physical
location of the sensing devices, varying accuracy levels of the measuring
circuits, and the inherent scanning delays of the two computer systems
through which the data is transferred. This data point recorder was
intended to act as 'an interim measure to offer some indication of
switchyard voltage until a permanent alarm could be installed.
A new metering and alarm system has been designed and approved to directly
sense the voltage on the East and West buses of the Palo Verde 525 kV
switchyard. This system was originally scheduled for installation during
the Unit 1 sixth refueling outage (September 1996 — November 1996). This
modification is being considered for accelerated installation. The
modification is intended to eliminate the need for ECC to contact the Uni"
1 Control Room during future low voltage events.

This modification is being tracked under the APS Commitment Action
Tracking System.



41
i


