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On September 13, 1987, Unit 3 experienced a safety injection (SI) system
actuation and subsequent reactor trip from approximately 5X power. On
September 12, 1987, I of 2 high steam flow protection channels on the
3A steam generator (SG), FT-3-475, failed low and was taken out of
service as per procedure. On September 13, 1987, a load reduction
was commenced for Unit 3 to perform a turbine overspeed test as -per
operating procedure (OP) 8004.1, Turbine Generator Overspeed Trip Test.
The test was begun with the low reactor coolant system (RCS) average
temperature (Tave) input to the SI logic for a SI signal on low Tave
on 2 out of 3 RCS loops coincident with high steam flow on 2 out of
out of 3 SGs, alarmed on the A, B and C RCS loops. Upon completion of
the test a high steam flow transmitter for the 3C SG, spiked, began cyclic
operation and subsequently failed which locked in the high steam flow
signal for the 3C SG and completed the logic for a SI actuation and
subsequent reactor trip. The cause of the trip was component failure along
with personnel error. An event response team was formed to determine
root cause and corrective actions. A review was performed to assess
proper plant operation which determined that'he plant response to the
transient was as expected. After completion of necessary reviews and
equipment repairs the unit was returned to service on September 22, 1987.
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EVENT:

On September 13, 1987, while Unit 3 was at approximately 5% power, a safety
injection (SI) system actuation and subsequent reactor trip occurred. At 2045
on September 12, 1987, 1 of 2 high steam flow protection channels on the 3A
steam generator (SG), FT-3-475, failed low and was taken out of service as per
procedure. The protective functions fed by this flow transmitter were placed
in the tripped mode.

r

At '0810 on September 13,'987, a load reduction was commenced for Unit 3 to
perform a turbine overspeed test as per operating procedure (OP) 8004.1,

.Turbine Generator Overspeed Trip Test. At 0829, the alarms for the reactor,
coolant system (RCS) low average temperature (Tave) input to the SI logic
came in on the A, B, and C RCS loops. The SI logic is satisfied with high
steam flow on 1 out of 2 steam flow channels in 2 out 3 SGs coincident with
low Tave on 2 out of 3 RCS loops or low SG pressure on.2 out of 3 SGs. At this
time, it was decided to continue with the test since the decrease in Tave had
been stopped, and the trend was starting to'i.ncrease . At. 0831, the generator was
taken off the line and the test begun. At 0835, the turbine was tripped on
overspeed as per OP 8004.1 and the high steam flow transmitter for the 3C SG,
FT-3-494 began cyclic operation. After cycling several times, the output fuse
of the high steam flow comparator, FC-3-494, which locked in the high steam flow
signal for the 3C SG and completed the logic, for a SI actuation which also re-
sulted in a reactor trip. No actual SI flow was delivered to the RCS. Upon
receipt of the SI and reactor trip the Operations personnel entered emergency
operating procedure (EOP) 3-EOP-E-O, Reactor Trip or Safety Injection. At 0838,
they transi.tioned to 3-EOP-ES-l.l, SI Termination. At 0839, it was discovered
that solenoid valve (SV) SV-3-6275B-1 , 3B SG blowdown isolation bypass valve
had a dual position indication and was declared out of service. The unit was
subsequently stabilized in hot standby and an event response team was formed to
review the event for root cause and corrective actions.

CAUSE OF EVENT:

Investigation of this event revealed several contributing factors to the root
cause.

a) An investigation into the cause of the failure of FT-3-475 revealed that
the leads at the transmitter were rolled. The leads were returned to their
correct configuration and a loop check was perforied to verify proper
operation. The investigation of the rolled leads identified that FT-3-475
was worked on by Construction as a part of plant change/modification (PC/M)
87-093, Acceptance Criteria and Installation Details for Raychem Splices.
The electrical splices for FT-3-475 were worked as per the PC/M and turned over
to the Start Up Department as a partial turnover. The post modification testing
was done by the Instrumentation and Control (I6C) Department on May 19, 1987

'ubsequentinspection by Construction Quality Control personnel identified a

bend radius that did not meet the acceptance criteria of the PC/M. A

nonconformance report (NCR) was issued for engineering review and determination
of appropriate corrective actions. The NCR.was dispositioned and the repairs
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done by construction. During this work the leads were at the transmitter were
rolled. After the work was completed, no turnover was made to the Start Up
Department. Since no turnover was made to Start Up, no post modification
testing was done and this condition was not discovered until the unit entered a
mode where the transmitter was required to work. If any 'other transmitter had
experienced a similar incident, it would have exhibited a similar response.

b) Another contributing factor was the rapid shutdown of the unit in
preparation for the turbine overspeed test. This resulted in reactor power
being greater than turbine load causing the reactor operator to borate the
reactor to bring down reactor power. This resulted in Tave decreasing to below
the low Tave SI setpoint of 543 degrees Fahrenheit on the three loops.

c) The low Tave by itself would have not resulted in the SI system actuation.
However, once Tave was stabilized, it was decided to commence the turbine
overspeed test even though the low Tave signal input to SI was alarmed along
with one half of the rest of the signal on high steam flow. In this condition
if another high steam flow transmitter on another SG alarmed, the logic for a
SI actuation would be completed and the SI system would actuate. At this time
the Plant Supervisor-Nuclear decided to start the test because he felt that
Tave was stabilized and increasing and the fact th'at the turbine overspeed test
had to be completed within 15 minutes of reducing generator load below 70
megawatts. This is done to limit cool down of the turbine generator in order
to simulate as close as possible to actual load conditions and is a requirement
to maintai.n the warranty on the turbine generator. Also, if the test could not
be performed within 15 minutes, the unit would have to return to 30K power and
hold for 8 hours before the test could be performed again. This resulted in a

perceived necessity to perform the test in a rapid manner.

d) The failure of FT-3-494 which completed the SI logic resulted from
vibration in the sensing lines for the transmitter. This vibration caused the
relays to begin cycling which resulted in a blown output fuse in the high steam
flow comparator after several cycles. The blown fuse locked in the last input
to the SI system actuation logic and resulted in the initiation of the SI
system and reactor trip.

ANALYSIS OF EVENT:

A post trip review was performed to assess the proper operation of safety
related equipment. The review verified that the safety related equipment that
started upon initi.ation of the event operated as expected. The malfunction of
SV-6275B-1 was determined to be the result of bad wires going into the reed
switch for the open light indication. FT-3-494 cycled several times before
blowing the output fuse in FC-3-494 and locking in the signal. The signal did
not lock in during the cycling due to the high rate of speed (( 60msec). The

cycling was too fast for the next stage of protection/safeguards relays to pick
up ~
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In addition to the sensing line vibration concer'n it was discovered that
the output fuse that blew in FC-3-494 was a 1/4 amp fuse instead of a 3/8 amp
fuse as required. The fuse size did not have any significant effect on the
fuse burn out. I&C performed an inspection of the other fuses in the reactor
protection and safeguards circuitry to verify proper fuse size. Discrepancies
that were found were corrected and further evaluations of the discrepancies
are being conducted to determine their significance.

This reactor trip was compared with a similar trip that had occurred on June
27, 1986 and it was determined that s'stem responses were as expected. The
only differences were the power level and turbine generator status at the time
of the trip. The post trip review also established that the transient behavior
of pertinent plant parameters for the RCS and SGs responded as'xpected for a
reactor trip of this kind. Specifically, the RCS pressures and temperatures
were determined to have followed an expected pattern based upon the conditions
leading up to the transient. Based on the above, the health and safety of the
public were not affected.

CORRECTIVE ACTIONS:

1) An event response team was formed to investigate the cause of the SI
actuation and reactor trip to identify root causes and initiate corrective
actions.

2) Administrative Site Procedure (ASP) ASP-8, Corrective Action, will be re-
vised to require that any discrepancy report and Nonconformance report requiring
work that includes specific testing requirements, affects a system pres'sure
boundary, or mechanically or electrically alters a system after acceptance
shall be routed to the Start Up Department for appropriate testing
requirements.

3) This event will be reviewed by the Training Department to determine
appropriate training requirements and methods.

4)

5)

OP 8004.1 will be revised to include precautions to describe the possible
results of performing this test with reactor protection and/or safeguards
circuits alarmed.

A non-conformance report (NCR), NCR-87-211, was written to have engineering
evaluate the problem with the vibration in the sensing lines and provide a
method of repair. The interim repair was to have the high and low pressure
lines wrapped together with ty-raps to help dampen the vibration. This was
done for both transmitters on each steam generator for unit 3.

6) In addition to the ty-raps implemented in corrective. action 5 above, a
design equivalent engineering package (DEEP) 87-328 is currently being
implemented on unit 3. This DEEP will implement modifications to the main
steam flow transmitter tubing and supports to reduce the vibration problem.
This DEEP is intended to be a more permanent interim corrective action. The
long term solution to the vibration problem is currently under study by
engineering.
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7) An administrative procedure is currently being reviewed that will provide
guidance for the administrative control of fuse replacement.

8) A post trip review was completed which verified that the plant response to
this event was as expected for a reactor trip of this kind. Following
completion of the reviews of this event and completion of the required
corrective actions, the Unit was returned to service at 2248 on September 22,
1987

'DDITIONAL DETAILS:

The SG blowdown isolation valve is manufactured by Target Rock, model number
300525-1. The steam flow transmitters were manufactured by Rosemount, model
number '1153 DD6.

Similar Occurrences: None
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L-87-407
IO CFR 50.73

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

Gentlemen:

Re: Turkey Point Unit 3
Docket No. 50-250
Reportable Event: 87-23
Date of Event: September l3, l 987
Unit 3 Safety Injection and Reactor Trip Due to Failed
High Steam Flow Channels and an Actual Low Average
Reactor Coolant Tem erature After a Load Reduction for Turbine Testin

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,

.~(g C
C. O. Woody
Group Vice President
Nuclear Energy

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


