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On October 27, 1987, while Unit 3 and Unit 4 were in mode 5 (cold
shutdown), it was determined that a design discrepancy existed in the
residual heat removal (RHR) system. During the design basis reconstitution
of the RHR system, it was discovered that the existing minimum recircula-
tion design configuration was potentially inadequate . The present RHR
system design has two (2) RHR pumps discharging flow through a shared mini
flow recirculation line . If the performance of one RHR pump is slightly
better than the other, then it is possible for the RHR pump with the higher
discharge pressure to deadhead the RHR pump with the lower discharge
pressure if the reactor coolant'system (RCS) pressure is above RHR
pump shutoff head. The existing plant emergency operating procedures
require the operator to terminate RHR if the RCS pressure is above RHR
pump shutoff head . However, it cannot be assured based on existing plant
procedures that this step will be accomplished prior to the potential
damage of a RHR pump. This potential failure (by design) coupled with
a single failure of the other operating RHR train could result in
complete loss of RHR pump capability. The recirculation flow path for
the RHR pumps was an original design of the plant. Plant modificationswill be completed on both units to correct this discrepancy. Appropriate
procedure changes and training has been completed.
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EVENT:

On October 27, 1987, while Unit 3 and Unit 4 were in mode 5 (cold
shutdown), it was determined that a design discrepancy existed in the
residual heat removal (RHR) system. During the design basis reconstitution
of the RHR system, it was discovered that the existing minimum recircula-
tion design configuration was potentially inadequate . The present RHR
system design has two (2) RHR pumps discharging flow through a shared mini
flow recirculation line . If the performance of one RHR pump is slightly
better than the other, then it is possible for the RHR pump with a higher
discharge pressure to deadhead the RHR pump with lower discharge pressure if
the reactor coolant system (RCS) pressure is above RHR pump shutoff head.
Events where the RHR system may be required to operate on recirculation
include spurious safety injection (SI), small break LOCA, or any postulated
scenario where the SI signal was actuated and the RCS pressure remains above
RHR pump shutoff pressure. The existing plant emergency operating procedures
require the operator to terminate RHR if the RCS pressure is above RHR pumpshutoff head, however, it cannot be assured based on existing plant proceduresthat this step will be accomplished prior to potentially damaging a RHR pump.
Our NSSS vendor evaluated this concern and determined based on present
conditions that a RHR pump could operate deadheaded for 10.4 minutes without
pump degradation or damage. This potential failure (by design) coupled with
a single failure of the other operating RHR train could result in complete
loss of RHR pump capability.

CAUSE OF EVENT:

The recirculation flow path for the RHR pumps was an original design of the
plant.

ANALYSIS OF EVENT:

This condition was discovered while both Units were in cold shutdown for a
maintenance outage . At this time the concern identified for the RHR pumps is
not applicable . Permanent changes to install individual minimum recirculation
flow paths for each of the RHR pumps will be completed on each unit before theunit enters mode 4. The modified recirculation system will allow operation of
both pumps for at least 30 minutes while operating in a closed loop without
cooling the recirculating flow (i.e., with the pumps operating only on
miniflow), thus meeting the requirements of the current emergency operating
procedures. In addition, the minimum flow recirculation lines will be designed
such that the in)ection flow assumed in the current Turkey Point Units 3 and 4
LOCA analysis will not be reduced.

For the new design of the recirculation line, maximum RHR pump flows for
one and two pump cases during both in)ection and recirculation operation
were calculated . These flows were used to generate RHR pump KW to be used
in the emergency diesel generator (EDG) loading evaluation (LER 250-85-40).
The increased flows resulted in increased RHR pump KW values . However, when
these values were used in the EDG loading evaluation, the results indicated
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that the worst case remains bounded by the previous EDG loading evaluation.
Therefore, the EDGs can still be safely operated during design basis events
as described in the final safety analysis report (FSAR) and the EDG loading
evaluation.

The as discovered design condition required one RHR pump to be stopped to
prevent potential pump failure due to deadhead operation and associated
overheating. Existing plant emergency procedures required operators to secure
RHR pumps to prevent overheating of a pump. The condition that was determined
to be not acceptable was that it could not be assured the operator would be at
the appropriate procedural step in less than the 10.4 minutes. However, even
though this condition was found to exist, the health and safety of the public
was not affected and it is judged that this condition was not a significant
safety hazard based on the following:

1) The condition as discovered was not a problem in the design basis or large
break loss-of-coolant accident (LOCA) because both RHR pumps, if running,
would be delivering flow to the reactor in less than 10.4 minutes.

2) The condition as discovered is not a problem if any plant single failure
would have resulted in one RHR pump not operating on demand .

3) Plant historical data indicates that for actual inadvertent SI signal
actuation, the operator typically had reached the .procedura3."step to secure RHR
in less than 10.4 minutes. If the operator had not and one RHR pump had been
damaged due to overheating, sufficient time would be available to restore one
RHR pump prior to proceeding to a cold shutdown condition.

4) For a small break LOCA or other SI system actuation for which the RCS
pressure remains above the RHR pump shutoff head pressure, the RHR pumps are
not required on the short term.

CORRECTIVE ACTIONS:

Plant change/modifications (PC/Ms) have been developed for each unit to
install independent recirculation line for each RHR pump. The lines will
be designed to allow operation of the RHR pumps for at least 30 minutes
without affecting pump operability or current FSAR accident analysis. These
PC/Ms will be installed prior to each unit entering mode 4.

2) The following plant procedures have been revised to reflect
implementation of the PC/Ms:

a) 3(4)-EOP-E-0
b) 3(4)-EOP-ES-1.4
c) 3(4)-GOP-503
d) 3(4)-OSP-050.2
e) 3(4)-OP-050
f) 0-ADM-205

Reactor Trip or Safety Injection
Transfer to Hot Leg Recirculation
Cold Shutdown to Hot Standby
Residual Heat Removal Pump Inservice Test
Residual Heat Removal System
Administrative Control of Valves, Locks, and
Switches
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3) Training Brief number 213 was issued on November 12, 1987, describing the
condition, the proposed modifications, and the 'procedures affected by the
modifications.

4) As a part of the confirmatory'order associated with EA 86-20 issued
August 12, 1986, Turkey Point is currently performing a Selected Safety
System review to assure that the Turkey Point Plant as built condition is
consistent with the current licensing basis and has the capability within
the systems to mitigate any of the design basis accidents and/I'or shutdown
the plant.

ADDITIONAL DETAILS:

The RHR pumps are single stage centrifugal pumps manufactured by
Ingersoll-Rand.

Similar Occurrences: None
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. L-87-483
IO CFR 50 73

U. S.'Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D. C. 20555

Gent Iemen:

Re: Turkey Point Unit 3
Docket No. 50-250
Reportable Event: 87-30
Date of Event: October 27, I 987
Design Basis Reconstitution Discovers Residual Heat Removal Recirculation
Line Not Desi ned to Assure Ade uate Flow for Each Pum

The attached Licensee Event Report is being submitted pursuant to the
requirements of IO CFR 50.73 to provide notification of the subject event.

Very truly yours,

Executive Vice President

COW/SDF/gp

Attachment

cc: Dr. J. Nelson Grace, Regional Administrator, Region II, USNRC
Senior Resident Inspector, USNRC, Turkey Point Plant

SDF I /063/ I an FPL Group company


