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Inspection Summary
Inspection Conducted October 17-21, 1988 (Report 50-267/88-26)

ivi

Areas Inspected: Reactive, announced inspection of the failure of the
emergency diese! generator output breakers to automatically close during an
October 11, 1988, tect and a routine inspection of the instrument calibration

program,
Results: Within the area inspected, no violations or deviations were
TdentiTied,
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252TR1, 252TR2, and 252TR3 are tripped and loads are tripped off the
480VAC buses.

When either EDG 1A or 1B has started and its output voltage is enough
zo fck up rcla{ CR-9201 (EDG 1A) or CR-9202 (EDG 1B), timer motor Tl
XTR-92204) will be energized. Timer T1 functions to provide a
%-second signal every 3 seconds, alternately, to relays CR-9203

EDG 1A) and CR-9204 (EDG 1B), Should a failure of Timer T1 occur,
Timer T2 (XRT-92204-01) would be energized and provide the function
to CR-9203 and CR-9204,

Relay CR-9203 (EDG 1A) or CR-9204 (EDG 1EL) would be energized when
its associated generator had both of its diesels running ana the
Timer T1, l-sesond signal was present. The relay that was energized
first (CR-9203 or CR-9204) would determine the generator that v-uld
supply power to two of the 480V buses; the other generator would
supply power only to its associated bus when the l-second time delay
relay (TR-9202 for EDG 1B or TR-9201 for EDG 1A) times out. Relays
TR«0201 and TR-9202 are energized when the opposite EDG's output
breaker closes and auxiliary relays close a contact as the result of
a two out of three undervoltage condition, Should relay CR-9203 be
energized first, a trip signal is sent to bus tie breaker 2528732
(Bus 2 to Bus 35 and a close signal s sent to bus tie breaker
2528712 (Bus 1 to Bus 2) and EDG 1A output breaker 2520G'A, The
opposite action would occur if CR-9204 were energized first, breaker
2528712 would receive a trip signal and breakers 2528732 and 2520G18
would receive a close signal,

After a confirmation signal is received from both bus tie breakers
that they have opered or closed in accordance wi'h input signals from
relays CR-9203 or CR-9204, either relay 286G1A or 286G1B rtsgectively
would be energized, Relay 286G1A (EDG 12) or 286G1B (EDG 1B), when
energized, provides a signal to programmer 1A and programmer 18,
deenergizes the T1 timer motor, and locks out the opposite 286

relay. Relays 286G1A and 296618 ac¢ hand reset (GE type WEA61) and
remain in set position after the inpt  signil is removed,

I1f relay 286G1A {s energized, programmer 1A (Sequence A, Drums |

and ?2) will sequence on loads connected to 480V Bus No. 1 and
programmer 1B (Sequence B, Drum 1 and 2) will sequence on loads
connecied to 480V Bus 3, If relay 286G1B {s energized, programmer 1B
(Sequence A, Drums 1 and 2) will sequence on loads connected to Bus 2
and programmer 1A (Sequence B, Drums 1 and 2) will sequence on loads
connected to Bus !,

Programmers 1A and 1B will run for 100 seconds, sequencing on the
loads as required, After loads are sequenced on, the EDGs continue
to supply the necessary electric power for essential equipment,

An internal licensee evaluation (EE-92-0008) stated that no loads :
were automatically sequenced onty Bus 2, however, the FRC inspector's




review disclosed some inconsistencies between the licensee's
evaluation, the FSAR, and the electrical drawings with regard to this
Bus 2 lo:d sequencing., The licensee agreed to evaluate the apparent
inconsistencies and correct the appropriate documents, This is
considered vo be an unresolved item pending clarification of the
‘ncensistencies.,

Unresolved I[tem (267/8826-01): Fvaluate inconsistencies be‘ween
plant drawings and ti.e FSAK to determine whether loads are sequenced
onto EDG Bus 2.

In compliance with FSV Technical Specification SR 5,6,1le, "Standbdy
Diesel Generator Surveillance," the licensee performs 2 simulated
loss of off-site power (LOSP) and turbine trip test at least once
each refueling cycle to provide assurance »f proper system operation.
The test is performe. in accordance with Procedure Sk 5.6,12-1,5Y
dated March 9, 1988, ./he procedure contains provisions for ensuring
that where circuitry is duplicated, the duplicate circuits are both
tested for proper functioning, i.e., automatic power trznsfer to the
480V Bus 2 and proper load sequencing based on the first available
EDG, In order to test these duplicated circuits, one set of circuitry
is inhibited, the test is run and the circuitry is restored., Then
the other duplicated circuits are inhibited, the test run again, and
ali circuits are restored to normal,

During an LOSP test on October 11, 1988, EDG 1B duplicated functions
were inhibited in accordance with SR 5.6,1e-1,5Y, When offsite power
was removed from the feeders to the 480V bus, the feeder bieakers
(252TR1, 252TR2, and 252TR3) opened, and normal load shedding occurred,
Both EDGs (all four engines) started and came up to rated speed and
voltage within specification; however, neither EDG cutput breaker
(252DG1A or 252DG1B) closed to »ne=gize the 480V buses. The bus tie
breaker (252BT12) did close as expected,

The control room operator attempts to restore normal (offsite) power
to the 480V essential buses were unsuccessful, The EDG output
breakers were »izced in “"pull-to-lock" to inhibit them from closing,
and tne functions which had been inhibitec were restored, The
restoration of offsite power could still not be accomplished, The
EDG output breakers wers then released from “"pull-to-lock" and both,
closed, theraby energizing the buses as wa: expected to occur
initially during the test. Power was subsequently transferred back
to the offsite source without problem,

The NRC inspector uiscussed the sequence of events and the followup
actions with iicensee personnel involved, As the result of these
discussions, the NRC inspector determined that the licensee had
already addressed t'e areas of concern, The NRC inspector compared
the SR 5.6.1e-1.5Y requirements to the detailed s-hematic drawings to



determine if such items as incorrect initial positions of switches or
circuit breakers, failures of relay, switch or breaker contacts, and
changes to the circuitry design could have resulted in the conditions

which were observed during the October 11, 1988 test., None of these
go?gitions were determined to be a verifiable cause of the test
ailure,

The 1icensee had reverified that the initia) conditions were apparently
correct throu?h reviews and personnel interviews. The licensee had
also physically checked the involved relays, switches, and circuit
breakers. Although no failures or problems were identified, the
Ticenzee decided that a prudent action would be to replace the relay
contacts on rlilg CR-9302. The NRC inspector examined the replaced
contacts and although not in a new condition, found them to be
acceptable, Since no verifiable cause for “he malfunction could be
determited, the licensee decided to reperform the test, The licensee
decided that this reperformance would utilize more personnel as
observers than the number required by the procedure and would include
additional monitoring instrumentation, The necessary procedural
changes to accomplish this additional monitoring were incorporated in
accordance with license requirements,

The NRC inspector observed the performance of the second LOSP test on
October 18, 1988, from the control room, The NRC inspector verified
the ~ontrol room initial conditions (switch and circuit breaker
positions) prior to the test, observed proper implementation of the
test requirements, and proper operation of the equipment, When
offsite power was removed by opening the transformer output breaker,
all AC power was lost, the 480V bus feeder breakers opened, loads
were shed, and both EDGs started and came on-line to power the 480V
essential buses (EDG 1A powered Bus 2 through Tie Breaker 252TB12 as
expected), After verification from the observers that all equipment
had functioned and that all 10 data sheets had been properly
completed, conditions were restored to normal and preparations for
conducting Part 2 of SR 5.6.1e-1,5Y were made, (Part 2 requires that
EDG 1A functions be inhibited to ensure that the EDG 1B circuitry is
functioning properly.) Part 2 of the test was then run with
acceptable results, Fnllowing the completion of the test, the data
sheets were al) colle.* d and any unusual observations were
documented for evaluation by the engineering organization,

The NRC inspector observed that the test was conducted in a
coordinated, careful, and professional manner.

The NRC inspector met with licensee personnel on October 19, 1988, to
discuss the results of the test. The NRC inspector was informed that the
only abnormality noted du+ing the test was the closure of the

appropriate bus tie circu't breaker (due to an undervoltage signal)

prior to closure of the diesel generator output circuit breaker,

(The timing was considered to be less than 1 second,) The licensee

did not consider this to be a2 concern but was planning to evaluate







The NRC inspector reviewed the standard and emergency operating
procedures (SOPs and EOPs) related to LOSP events and EDG

operation, The NRC inspector concluded that the guidance to the
operator S0Ps and EOPs could be improved in view of the lessons

learned from the initial test failure, Licensee personnel acknowledged
a weakness in this area of the procedures and provided additional
guidance in the form of an Operations Order. The procedures will be
revised to include the guidance in the Operations Order in th:

future, The NRC inspector considers this commitment to revise tne
procedures to be an open item,

n Item (267/8826-02): Revise SOPs and EOPs to include guidance on
EDG operation fatilures,

The NRC inspector also reviewed the following LExs related to the
Emergency Power Systems:

(1) LER 84-014

The “ailure of three of the four diesel engines was traced to
component failures. These components were a failed timer motor,
an exhaust temperature switch, and a faulty cell in station
battery 1A,

(2) LER 85-0003

This LER further explained the faulty battery cell included in
LER 84-014.

(3) LER 86-022

The possibility of a single failure preventing reenergization of
the 480V essential buses was identified, THE DC control power
for undervoltage contro! relays on both Bus 1 and Bus 2 was
determined to be provided from a single source. Design changes
were implemented to provide redundancy.

(4) LER B7-002

The possibility of another single failure of emergency power was
identified wherein both essential buses' tie breakers could be
closed, without synchronizing, while power to Buses ! and 2 was
being supplied by the EDGs. Design changes were implemented to
prevent automatic closure of either breaker if the other is
closed (b circuit breaker contact in closure circuit) and
additional changes continue to be considered,

(5) LER 87-003
An inadver.. load shedding of Buses 2 and 3 during relay

testing caused ED6 1B to receive a start signal, EDG 1A was out
of service, Diese)l engine C (a part of EDG 1B) however, failed



to start and no : wrifiable cause was found, Subsecuently, the
engine was serviced and tested satisfactorily,

(6) LER 87-025

An unintentional trip of offsite power caused the EDGs to start
and power the essential buses without incident.

(7) LER 87-028

A similar trip of offsite power caused the EDG to actuate and
power the essential buses as designed.

A1l cof the above LER events occurred during periods of reactor
shutdown and posed no reactor safety hazard., The NRC inspector
determined that the above events were not causally linked to the
malfunction on October 11, 1988,

¢. Conclusion

Based on the licensee's evaluation and inspection of possible causes
of the initial malfunction and the successful completion of the LOSP
test on October 18, 1988, the NRC inspector concluded that the
emergency power system could be considered operable, The NRC
inspector determined that additional operator guidance on manua)
operations involving the EDGs was needed, and while the Operatiuns
Order was acceptable for the interim, the need for procedure
revisions to be an open item as identified in paragraph 2.b of this
report.

No violations or deviations were identified,
Instrumentation Calibration (56700)

Since the licencee was performing maintenance on safety-related
instrumentation, the NRC inspector observed an instrument c>libration,
The calibration of differential pressure transmitter PDT 21545 for
circulator 1A Buffer - Midbuffer, was conducted on October 20, 1988, in
accordance with Procedure RP-EQ-15, "Calibration and Maintenance of
Foxboro N-E13DM Differential Pressure Transmitters in Non Level
Applications," Issue 3, dated November 19, 1987, The replacement testing
and calibration of POT 21545 was specified in Station Service

Request 88502230, which had been approved on August 6, 1988,

The NRC inspector reviewed RP-EQ-15 and the Companion Surveillance
Procedure SR 5.4,.1,3.6c-R1, "A Circulator Seal Maifunction Calibration.,"
The procedures both contained detailed step-by-step instructions,

The above procedures contained spaces for the technician to initial and
date each step and for a Quality Control (0C) imspector to initial and
dote those steps of a more critica) nature, During the calibration, the
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4, Exit Interview

The inspection scope and findings were summarized with those individuals
fdentified in paragraph 1. The information providcd to and reviewed by
the NRC inspector was not identified as proprietary by the licensee,
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