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Subj ect: Clinton Power Station - Unit 1
Licensee Event Report No. 92-010 00

Please find enclosed Licensee Event Report No. 92 010-00: Failure
of Air Supply Line on Feed Pump Mininiurn Flow Valve Results in Loss of
Reactor Water Level. Recire Runback. Operation in the Restricted Rerion
and Manual SCRAM. This report is being submitted in accordance with the
requirements of 10CPR50.73.

Sincerely yours,
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Manager, LicerDing an Safety t
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cc: NRC Clinton Licensing Project Manager
NRC Resident Office
Regional Administrator, Region III, USNRC
Illinois Department-of Nuclear Safety
INPO Records Center
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With the plant at 75 percent reactor power, in accordance with plant
procedures, a manual reactor SCRAM was initiated due to operation within
the restricted operating region of the thermal power versus core flow
operating map. Entry into the restricted region was due to an automatic
fast closure (runback) of both reactor recirculation (RR) flow control
valves (FCVs). The fast closure was initiated by the presence of a trip
signal for the "A" Turbine Driven Reactor Feed Pump (TDRFP) and a
decreaso in reactor vessel water level to the low level alarm trip
setpoint (Level 4). The "A" TDRFP was out of service for propinnned
testing and inspection. Vessel water level began to decrease when the
"B" TDRFP minimum flow valve failed open due to a broken instrument air
supply line. The rigid copper tubing instrument- air supply line failed
due to stress caused by long term exposure to normal system vibration.
Corrective actions includud replacing the rigid copper tubing air supply
line on both the "B" and "A" TDRFP minimum flow valves with flexible
stainless steel hoses.
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DESCRIPTION OF EVENT

On November 22, 1992, at approxiinately 0312 hours, with the plant in Mode
1 (POWER OPERATION) at approxitnately seventy-five percent reactor [RCT)
power, a manual reactor SCRAM was initiated due to operation of the plant
within the restricted operating region of the thertnal pour versus core
flow operating map, Entry into the restricted region was due to an
autornatic fast closure (runback) of both reactor recirculation (RR) [AD)
flow control valves (FCV].

The unit had been reduced to seventy five percent reactor powet to

accommodate turbine [TRB) driven reactor feed pump (TDRFP) [P) linkage
inspection and feed pump trip testing. At the time of the event, the 'A'
TDRFP was out of service for testing and inspection and thn 'B' TDRFP was
in service with control ieing provided by the Master Level Controller in
three element automatic control.

At approxirnately 0302 hours the ' A' TDRFP testing, inspection, and
maintenance was complete and operators were preparing to place the 'A'
TDRFP back in service.

At approximately 0311 hours the 1/4 inch copper tubing [TBG) Tine
supplying instrument air [LD) to the 'B' TDRFP ininitatun flow valve 1FW010B
[V) failed, causing the valve to fail open. During the next twenty five
seconds, reactor pressure vessel (RPV) water level began to decrease due
to the large amount of feedwatec [SJ) flow diverted through the open
rainimum flow valvo. The speed of the 'B' TDRFP autornatically increased
to coinpensate for the decreasing RPV water level, but the 'B'__TDRFP was
unabio to reverse the decreasing level trend prior to the water level

_

reaching the low level alarm trip setpoint (Level 4), at approximately
0312 hours.

The low level t<ip signal, along with the existing trip signal of the
off line 'A' TDRFP, automatically _ initiated a RR FCV fast closure which
reduced recirculation flow. The reduced recirculation flow resulted in
the plant operating in the restricted region of the thermal-power versus
core flow operating inap. The control room operator initiated a manual
SCRAM by placing the reactor mode switch [lIS) in the shutdown position,

I as required by CPS procedures 3302.01, " Reactor Recirculation," and
4008.01, " Loss of Reactor Coolant Flow." As the reactor water level
decreased to the low reactor water. level (Level- 3) trip setpoint, SCRAM
signals initiated and containment isolation valves in Groups 2 (Residual
lleat Removal [BO) to upper containment pools), 3 (Residual lleat Removal
shutdown cooling), and 20 (miscellaneous) automatically responded as
designed.
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At 0313 hours with the RPV water 1cvel recovering, the main turbine
generator [TC) and 'B' TDRFP both tripped on high reactor water level
(Level 8) and the bypass valves opened to taaintain reactor pressure
control.

At 0314 hours, the SCRAM signal was reset. At 0333 hours, operators
started the motor [MO) driven reactor feed pump to control reactor
water level. The plant was stabilized in Mode 3 (HOT S11UTDOWN).

_

During this event, four extraction steam [SE) drain valves (1ES026A,
IES029A, IES031A, and 1ES033A) failed to open as designed; however,
these failures did not cause or contribute to this event. The drain
valves were repaired in accordance with Maintenance Work Request (MWR)
D32514.

No other automatic or manually initiated safety system responses were
necessary to place the plant in a safe and stable condition. No other
equipment or components were inoperable at the start of this event to the
extent that their inoperable condition centributed to this event.

CAUSE OF EVENT

The cause of this event is attributed to the failure of the 'B' TDRFP
minimum flow valve IW010B. The rigid copper tubing supplying instrument
air to the 1FWO10B valve failed resulting in the valve failing open. The
tubing failure was caused by stress due to long term exposure to normal
system vibration.

CORRECTIVE ACTION

The rigid copper t ubing supplying instrument air to minimum flow valve
1FWO10B was replaced with flexible stainless steel hose. The use of
flexibic instead of rigid tubing should reduce stress to the tubing
material. In addition, to prevent a similar failure from occurring on
the ' A' TDRFP minitnum flow valve IWO10A, that valve's copper tubing -
instrument air supply line was replaced with flexible stainless steel
hose. Replacement of the air supply lines for these valves was completed
in accordance with Field Engineering Change Notice (FECN) 24523 and MVR
D322.6 on November 22, 1992.
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ANALYSIS OF EVENT

This event is reportable under the provisions of 10CFR50,73 (a)(2)(iv)
due to the manual actuation of the Reactor Protection Systern [JC).

Assessment of the safety consequences and imolications of this event
indicates that this event was not nuclear safety significant. This event
was analyzed and found to be consistent with the analyses in the Loss of
Feedwater Flow and Recirculation Flow Control Failure - Decreasing Flow
transients as discussed in Chapter 15 of the Updated Safety Analysis
Report. This event was found to be within the design basis of the plant.
The capability of the plant to perforrn its intended safety functions and
achieve and inaintain a safe shutdown was not affected by this event.

ADDITIONAL INFORMATION

The "B" TDRFP minirnurn flow valve which failed open during this event due
to a broken instrtunent air supply line is a 12-inch, air-operated drag

,

valve, model CCI-PISTON, manufactured by Control Components, The four
extraction stearn drain valves which failed during this event are
air-operated 2-inch control valves and 1 inch globe diaphragm valves,
model number 657-ES, rnanufactured by Fisher Controls.

Clinton Power Station has reported several SCRAM events caused by valve
failures, but none with air supply line failure as a root cause.

For further infortnation regarding this event, contsct 0, Villarreal,
Systern Engineer, at (217) 935-8881, extension 3098,.
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