P.O. Box 63
Lycoming, New York 13093

Nine Mile Point
Nuclear Station February 14, 2003

NMP2L 2083

United States Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

SUBJECT: Nine Mile Point Unit 2
Docket No. 50-410; NPF-69

Licensee Event Report 02-006, “Reactor Scram Due to Loss of Generator Stator
Cooling”

Gentlemen-

In accordance with 10 CFR 50.73(a)(2)(iv)(A), we are submitting Licensee Event Report 02-006,
“Reactor Scram Due to Loss of Generator Stator Cooling.”

Very truly yours,

AYNVINE

Lawrence A. Hopkins
Plant General Manager

LAH/DEV/jm

Attachment

cc: Mr. H. J. Miller, NRC Regional Administrator, Region I
Mr. G. K. Hunegs, NRC Senior Resident Inspector
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The cause of the high temperature in the Generator Stator
connection within stator water temperature controller 2GMC
in a manner that exposed it to high vibration, which, over time, caused the |
experience (OE) could have prevented occurrence of the NMP2 event.

The corrective actions include replacement of temperature controller 2GMC
initiation of engineering activities to increase the long-term refiability of 2GMC
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On December 16, 2002, at 1545 hours,
generator runback was experienced as
increasing reactor pressure, the reactor automatically scrammed at 1548 hours dueto a
time of the scram, reactor power was approximately 71 percent of rated power.

with Nine Mile Point Unit 2 (NMP2) operating at 100 percent power, an automatic turbine
a result of high temperature in the Generator Stator Cooling Water System. As a result of
“High Reactor Pressure” trip signal. At the

This event is reportable in accordance with 10 CFR 50 73(a)(2)(iv)(A) as an automatic actuation of the Reactor Protection System
that resulted in a reactor scram

Cooling Water System was failure of a mechanical linkage
-TIC101. The cause for this failure was installation of the controller
inkage to fail. Recognition of past industry operating

-TIC101, inspection of other pneumatic controllers,
-TIC101, and changes to the industry OE review
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Description of Event

On December 16, 2002, at 1545 hours, with Nine Mile Point Unit 2 (NMP2) operating at 100 percent power, an automatic
turbine generator runback was experienced as a result of high temperature in the Generator Stator Cooling Water
System. In response to this event, two turbine bypass valves initially opened. The control room operators took actions to
reduce power by reducing reactor recirculation flow. The resultant power reduction (to approximately 65 percent of rated
power) was initially successful in closing the open turbine bypass valves. Further power reduction was commenced by the
insertion of control rods; however, the rate of the power reduction was not sufficient to keep pace with the continuing
turbine generator runback. When the turbine bypass valves were again reported to be opening, the Control Room
Supervisor ordered a reactor scram. Before the mode switch was placed in Shutdown, all five of the turbine bypass
valves opened, and with the turbine generator runback still in progress, reactor pressure began to rise. The reactor
automatically scrammed at 1548 hours due to a “High Reactor Pressure" trip signal. At the time of the scram, reactor
power had increased to approximately 71 percent of rated power due to the increasing reactor pressure. The maximum
reactor pressure during the event was 1050 psig as measured by wide range pressure instrumentation.

All control rods fully inserted following the scram signal.

Reactor pressure was controlled using the turbine bypass valves following the reactor scram. No safety relief valves
opened during the event. The cooldown rate remained less than 100 degrees Fahrenheit per hour during the scram recovery.

Reactor water level initially dropped below the level 3 scram setpoint of 159.3 inches and reached a minimum level
of approximately 145 inches. Reactor water level was initially recovered using operating feedwater pumps 2FWS-
P1A and 2FWS-P1C. Before operator action could be taken to secure a feedwater pump, both feedwater pumps
tripped on high reactor water level as designed. Reactor water level rose to approximately 205 inches due to the
initial injection of feedwater and the level swell associated with heating of the feedwater. The operating crew started
the Reactor Core Isolation Cooling (RCIC) system, in accordance with procedures, as a means to control reactor
water level. The feedwater pumps remained available to be restarted if required for level control.

As designed, both recirculation pumps automatically downshifted to slow speed when reactor water level dropped below
the level 3 setpoint of 159.3 inches following the scram. Both reactor recirculation pumps continued to operate at slow
speed after the event.

No structures, systems, or components were inoperable at the start of the event that would have exacerbated the event.
Operators and required equipment responded as expected.
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Il. Cause of Event

The cause of the high temperature in the Generator Stator Cooling Water System, which resulted in the turbine
generator runback and subsequent scram, was failure of a mechanical linkage connection within a stator water
temperature controller.

Generator stator temperature is controlled by a three-way valve (2GMC-TV101), which regulates stator cooling
water temperature by controlling the amount of water passing through or bypassing a set of coolers. Valve 2GMC-
TV101 is controlled by a Fischer & Porter Model 1451 temperature controller (2GMC-TIC101), which senses the
stator cooling water inlet temperature by means of a capillary bulb with a helical element. This helical element is
mechanically linked to the indicator and control element within the controller, which repositions valve 2GMC-
TV101 to adjust temperature. The mechanical link failed because the pin at the linkage connection fractured,
causing the controller to sense a false low temperature and bypass all stator water around the coolers. As a result,
stator water temperature rose until temperature switch 2GMC-TS109 initiated a turbine generator runback. The
cause for the pin failure was vibration-induced fatigue failure.

The cause for the mechanical linkage connection failure within temperature controller 2GMC-TIC101 was
installation of the controller in a manner that exposed it to high vibration, which, over time, caused the linkage to
fail. During the cause investigation, it was identified that vibration-induced failure of components in similar
controllers had previously occurred at several other nuclear power plants during the mid-1990s. This industry
operating experience (OE) was obtained from a review of Licensee Event Reports (LERSs) that have not routinely
been screened for OE. Recognition of this industry OE could have prevented occurrence of the NMP2 event.

lll. Analysis of Event

This event is reportable in accordance with 10 CFR 50.73(a)(2)(iv)(A) as an automatic actuation of the Reactor
Protection System that resulted in a reactor scram. No significant safety consequences resulted from this event
because all required safety systems were available and functioned as designed.

The Generator Stator Cooling Water System cools the generator and the exciter rectifiers. The turbine generator
runback was initiated by high cooling water temperature, which is designed to protect the generator and all associated
equipment. The automatic reactor scram on high reactor pressure, which immediately preceded operator action to
manually scram the reactor, limited the reactor power and pressure resulting from the turbine generator runback.

The RCIC system was available and functioned properly to control reactor water level and remove decay heat
from the reactor following the shutdown.

No Emergency Core Cooling Systems actuated during the event or should have actuated. No safety relief valves
opened during the event. The cooldown rate remained less than 100 degrees Fahrenheit per hour during the
scram recovery.

A probabilistic risk assessment was performed on this event. The assessment concluded that, based on the
resulting Conditional Core Damage Probability, this event was of very low risk significance.

Based on the above, the event did not pose a threat to the health and safety of plant personnel or the public.
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V. Corrective Actions

1. Temperature controller 2GMC-TIC101 was replaced and satisfactorily tested.

5 Other instrumentation mounted on the generator stator cooling water skid was evaluated for susceptibility to
vibration-induced failures. None was found.

3. Other pneumatic controllers in high vibration environments whose failure could cause a plant transient were
visually inspected to identify degraded mechanical linkage conditions similar to those found on temperature
controller 2GMC-TIC101. None of the inspected controllers exhibited the degradation found on 2GMC-TIC101.

4. Engineering activities have been initiated to provide a replacement controller in a vibration resistant location to
increase the long-term reliability of temperature controller 2GMC-TIC101.

5. Methods to review LERs will be developed and implemented to capture equipment issues potentially affecting

plant operation. A review of appropriate historical LERs involving equipment failures that are applicable to
NMP2 will be conducted.

V. Additional Information

1. Failed Components:
Temperature controller, mark no. 2GMC-TIC101, manufactured by Fischer & Porter, Model 1451

2. Previous similar events:

NMP2 has not experienced any previous similar reactor scrams or reportable events due to controller
mechanical linkage failure. LER 01-001, “Reactor Scram Due to Relay Failure in Electro Hydraulic Control
System,” describes an event in which high resistance in a normally closed relay contact led to turbine stop valve
closure and a reactor scram. The cause of the event was inadequate preventive actions taken in response to
known industry OE. The cormrective actions of LER 01-001 were specific to the event and would not have
prevented the inadequate OE review that was identified during investigation of the generator stator cooling water
temperature controller failure.
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V. Additional Information {Cont'd.)

3. ldentification of components referred to in this Licensee Event Report:

Components IEEE 805 System ID IEEE 803A Function
Reactor Protection System JC N/A
Feedwater System sJ N/A
Main Steam System SB N/A
Generator Stator Water Cooling System TJ N/A
Main Turbine Generator System TA/TB N/A
Turbine Bypass Control System Ji N/A
Reactor Recirculation System AD N/A
Reactor Core Isolation Cooling System BN N/A
Reactor AC N/A
Pump SJ, AD P
Valve SB,TJ PCV, RV, TCV
Vessel AD VSL
Temperature Switch TJ TS
Temperature Indicating Controller TJ TIC
Control Rod AC ROD
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