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EVENT DESCRIPTION

On October 7, 1990, Unit 2 wae operating in Mode 1, Power Operation, at 98%
Reactor power level.

At approximately 1658 houvs, Control Room Operatore (CROs) received the CFPT 'A!
trip annunciator and immedialely verified that the CFPT 2A had actually tripped
on indicated high discharge pressure via their control board indications. CFPT
2B remained in service. Control Room personne! immediately referred to the Loss
of Feedwater and entered the Load Rejection procedures, AP/2/i/5500/06 and
AP/2/R/5500/03 respectively. The CROs recognized that a turbine runback was
needed for the existing conditions.

After approximately 6-7 seconds, a main turbine/generator |EI18:GEN| runback
initiated. At this time, CROs received Steam Generatc* (8/G) level deviation
alarms and observed all §/G levels decreasing rapidly. CROs took manual control
of CFPT 2B in an attempt to increase flowe to the S/Gg but the pump was
supplying maximum flow as all the main feedwater regulating valves were in the
full open position, CROs dispatched a Nuclear Operator Technician {NOT) to
investigate the CFPT 2A trip at its local control panel in the plant. In
addition, CROs observed Reactor Coolant (NC) System T-AVE rapidly decreasing
from 591 degrees F. To minimize the cooldown, CROs began isclating various
ateam drain valves. In addition, an operator was dispatched to startup the
auxiliary electric boilers (AEB) to supplement the steam loads. The steam dump
valves functlioned properly in respense to the runback and to control NC T-AVE.
At approximately 1659 hours, 2D §/G reached its Low Low Level Reactor trip
setpoint of 36.8% resulting in a Reactor and turbine/generator trip. The
Reactor trip breakers |EIIS:BKR] opened at 1659:00.183 hours. The turbine
runback passed its 70% setpoint; terminating at approximately 60% load.
Auxiliary Feedwater (CA) motor driven pumps auto started at 1659:58,10% hours,
as expected. Subsequently, 2C 8/C reached its Low Low Level setpoint resulting
in an auto start of the CA turbine driven pump at 1659:58.921 hours, as its Low
Low Level auto start logic was satisfied. All CA autoc start valves functioned
as expected. However, after review of the Transient Monitor System (TMS) data,
it was discovered that flow to 8/Ge C and D was delayed by approximately 15
seconds.

Control Room (C/R) personnel immediately referred to the Reactor Trip or Safety
Injection procedure, EP/2/A/5000/0]1, to verify the plant properly responded to
the trip and to assess plant conditions. Per guidance in EP/2/A/5000/01, they
referred to the Reactor Trip Response procedure EP/2/A/5000/01A, since there was
not a safety injection during the transient,

At approximately 1700:03 hours, a CF Isclation occurred as a result of the |
Reactor Trip and T-AVE dropping to legs than 564 degrees F. All CF isolation

valves functioned properly and CFPT 2B reduced to minimum speed, as expected, I
The minimum NC T-AVE was 545 degrees P,
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in order to minimize the cooldown.

At approximately 1714 houre, CROs had successfully achieved acceptable

plant for a fast recovery.
At approximately 1725 hours, CROs secured 2B and 2C Condensate Booster

Hotwell Pumps.

gonditions in that NC T-AVE, NC pressure, and Pressurizer level were
approximately 557 degrees F, 2230 psig, and 3%% respectively. 8/G N/R
had not stabilized to approximately 62% but were trending upward.

stable conditions and prepare the plant for a Unit Fast Recovery per
OP/2/A/6100/0%,

for the Rx trip.

8/G

At approximately 1712 hours, £/Gs levels had recovered enough that all Narrow
Range (N/R) level indicators read greater than 5%. CROs then throttled CA flow

levels with NC T-AVE trending upward. At this point, they continued to follow
the guidance in EP/2/A/5000/01A which referred them to the Turbine Generator
Trip prooedure, AP/2/A/5500/02, and provided additional guidance to prepare the

and 2B

At approx.imately 1728 hours, CROs had successfully achieved stabilized plant

levels

C/R personnel continued to use EP/2/A/5000/01A for guidance in order to maintain

At approximately 1847 hours, OP8 personnel made the requlred NRC notification

| At approximately 1945 hours, the Performance Rx Group began the investigation of

the Rx trip.

(IAE) Group discovered the cause of the ZA CFPT trip was due to failur
| 3 pressure awitches which monitors pump discharge pressure. The press
| switches failed due to water infiltration due to a ruptured diaphraam.
|

to ailow IAE to replace the failed pump discharge pressure switches.

i Head and Valve Verification Test, for Performance testing to determine
pump's performance had been degraded.
(entered Mode 2, Hot Startup).

| At approximately 0330 hours, CROs entered Mode 1 and commenced a RX po
escalation,

On October 8, 1990, at approximately 0147 hours, the Instrument and Electrical

e of 2 of

ure

At approximately 1639 hours, CROs placed 2A CFPT in service and secuvred 2B CFPT

At approximately 2222 hours, CROs started 2B CA pump per PV/2/AR/4250/06, CA Pump

if the

wer

At approximately 0510 hours, CRO& placed the turbine/gererator on-line.

On October 9, 1990, at approximately 0225 hours, 7ROs commenced a Rx startup
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CONCLUSION

Thie incident is attributed to an Equipment Failure in that CFPT 2A tripped due
to an erroneous high discharge signal initiating a turbine runback. Per a
subsequent invegtigation of the trip, the root cause of the CFPT 2A trip was
determined to be failure of the diaphragms of both 2CFPSE5083 and ZCFP8508Z (CFPT
20 discharge pressure indication). The diaphragm failure allowed water to enter
into the housing of each pressure switch, eventually short ¢ircuiting the
component and satisfying the 2 of 3 trip logic on high feedwater pump discharge
pressure. The pressure switcheg are manufactured by Cugtom Controls and are
polymide (Kapton) diaphragms. These type pressure switches have a higher than
acceptable failure rate and had already been identified as the root cause of a
gimilar incident which occurred at McGuire Nuclear Statlon in March 1989
(reference LER 370/89-02 Rev 0.) As a result of feedback from the Cperating
Experience Program (OEP), General Office (GO) Maintenance personnel had
initiated a Design Study to identify applications of these components with unit
trip potential. This study (CNDS-0194) was completed on Aprll 30, 1990, at.d
sent to Catawba's MES group. Upon receipt, MES personnel supplemented the
results of the study with a walkdown and review of the physical layout of these
applications to determine if additional concerns were raised. MES then initlated
a Station Problem Report (SPR) CNPR-05122 to change out the polymide diaphragms
with a more reliable stainless steel material, The 5PR noted the unit trip
potential. 1In addition, as an interim corrective action, MES submitted work
requests which would be used to replace these pressure switchesg with the same
model prior to a failure. Frojects Services (PJT) supervision, who were aware
of the tailure history, processed the 8PR as normal due to the fact that the
urgency perceived from MES was low. Projects was in the process of developing a
plan for changing out the pressure switches .dontified in the 8PR, The SPR was
not backlogged as an inactive item; however, the documented potential for a
failure did not place this as a top priority item.

This investigation considered the awareness of the failure history of tha
pressure switches and the corrective actions taken by involved personnel and
concluded that the steps taken for resolution of the problem wers within station
policy. However, if additional measures had been taken, such as more detailed
inspection of the pressure switches and more emphasis beling placed on ensuring
the replacement of critical pressure switches during the UZEOC4 outage, this
incident may have been avoided.

Upon the CFPT 2A trip, a turbine runback was initiated with a runback rate of
approximately 20% per minute. The programmed turbine runback ig set to runback
quickly for one second, delay for five seconds, runback quickly again for one
gecond, etc. However, during the incident, the turbine runback was delayed for
approximately 6~7 seconds. A subsequent investigation revealed that the delay
was due to the CROs operating with a difference between the turbine "load
limiting limiter" switch and the "load set" signal. When Lhe turbine runback
initiated, it took &-7 seconds for the runback to move the "ioad sel" signal
below the "load limiting limiter" setpoint; the point where actual megawatts are
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During this incident, CFPT 2A tripped on an erroneous hioh discharge pressure as
its trip logic was satisfied. 'The CFPT ZB remained inservice providing maximum
flow to 8/Gs, Upon the loss of CFPT 2A, & turbine runback was initiated after a
delay of approximately six seconds. 8/CG levels and NC T-AVE were rapidly
decreasing, Subsequently, 2D 8/G reached its low-low level setpoint resulting
in a Rx and turbine trip. 1In addition, an autc start of the CA System (motor
and turbine driven pumps) was initiated as thelr auto start logic was satisfied.
Ultimately, a CF lsolation wag initiated as the NC T-AVE decreased to less than
564 degrees F. Upon review of this incident, all systems initiated to mitigate
the transient functloned properly with the except.on of the 15 second delay in
start of CA flow to /08 C and . CA flow was delivered to 8/ € and D within
the bounds assumed in the referenced FSAR analysis and within the time period (1
minute) required by Technical 8pecifications. There were no actuationsg of
Atmospheric Dumps, 8/G PORVs, or §/C safety valves during the transient,
Furthermore, 8/G inventory was maintained well above critical levels and
exceseive NC sgystem heatup and overpre  urization wag prevented. However,
anomalous behavior ot the Turbine Control System and the responsiveness of the
CA System during the transienl were noted lor further evaluation. The systems'
ability to meet their Technical S8pecificaticn and design requirements were not
affected.

The health and safety of the public were unatfected by this incident.
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