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ABSTRACT (Limit to 1400 spaces, i. e., approximately 15 single-spaced typewritten fines) (16)

On September 18, 2000, during evaluation of the data from a recent reactor scram that occurred on
September 15, 2000, an unanalyzed condition was identified. Specifically, a main generator partial load
reject can actuate a circuit contained in the turbine controls that may cause Turbine Control Valve (T CvV)
motion in excess of design assumptions and may not always actuate a reactor scram/recirculation pump
downshift as assumed by analysis. No End of Cycle / Recirculation Pump Trip (EOC/RPT) initiation
occurred with the TCV fast closure. It appears that the EOC/RPT logic was not satisfied.

During this event, both the direct scram and the bypass valves functioned as designed. Although there
was some limited reactor pressurization (as seen by the secondary pressure scram signal), this
transient is bounded by the assumptions in the analysis due to the slower TCV closure rate and bypass
function experienced in this event. Therefore all operating margins were protected during the event and
the health and safety of the public was not affected.

This event is being reported pursuant to 10CFR50.73(a)(2)(ii).
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A. Reportable Occurrence

On September 18, 2000, during evaluation of the data from a recent reactor scram that occurred on
September 15, 2000, an unanalyzed condition was identified. Specifically, a main generator partial load
reject can actuate a circuit contained in the turbine controls that may cause Turbine Control Valve (TCV)
motion in excess of design assumptions and may not always actuate a reactor scram/recirculation pump
downshift as assumed by analysis. Theoretically, with valve motion in excess of design assumption, the
reactor scram/recirculation pump trip may fail to actuate and, assuming failure of the bypass valves,
Minimum Critical Power Ratio (MCPR) limits could be affected.

Therefore, because an unanalyzed condition was identified, it is being reported pursuant to
10CFR50.73(a)(2)(ii).

B. Initial Conditions

At the time of the determination of reportability, the plant was in MODE 1 and reactor power was at 13
percent.

C. Description of Occurrence
For the following discussion, refer to the attached figure, page 5 of 5.

As a result of the transient on 9/15/00, generator output power swung enough to pick up one of the two
load reject circuits (JC0O1 was adjusted to approximately 450% power drop per second, P801 was set at
approximately 600%. Both should have been set at 450%). The JC01 load reject circuit that actuated
caused the following two actions:

1. The load reference signal was turned off, which left only the speed signal to the turbine. This
caused the turbine control valves to close quickly to reduce generator load from 100% to about
12%.

2. The rate limiter circuit associated with the control valves was bypassed, which normally limits valve
speed to 40% change in valve position per second.

The P801 load reject circuit is designed to dump all EHC pressure off of the control valves, causing
them to fast close. This would have caused all 4 of the End of Cycle/Recirculation Pump Trip
(EOC/RPT) secondary fluid pressure sensors to actuate, resulting in a scram and tripping the
recirculation pumps. However, since it was set at approximately 600% per second and the load reject
did not occur, it did not actuate. Therefore, hydraulic pressure was reduced through the Electro-
Hydraulic Control (EHC) system (as set by the speed signal) rather than being dumped from actuation
of the load reject solenoids (N32F506A & B)[TG]. It appears that only 2 of the 4 pressure switches
actuated, which happened to be in a combination that caused a reactor scram but not an EOC/RPT.

As a result of this event, Condition Report CR-GGN-2000-1352 was written and a Significant Event
Response Team (SERT) was formed to investigate this event and recommend long term actions.
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D. Apparent Cause

During the scram, all safety systems responded properly (see LER 2000-005-00), except that no
EQOC/RPT initiation occurred as a result of TCV fast closure. It should be noted that only the JCO1 logic
detected a load reject signal. The P801 load reject relay N41M791 (see attached figure) did not trip, so
the expected 800 msec dump of secondary fluid did not occur. This event allowed a TCV fast closure to
occur for about 125 msec before EHC began to control TCVs to maintain minimum load. Data is
unavailable to determine the exact reason the EOC/RPT initiation did not occur, but it appears that the
EOC/RPT logic was not satisfied.

Due to differences in Reactor Protection System (RPS) and EOC/RPT logic, and calibration tolerances,
it is possible to get a RPS initiation without EOC/RPT. Secondary fluid pressure of 44.3 psig or less
should result in a reactor scram and EOC/RPT. For EOC/RPT initiation, channels Aand BorC and D
(C71-N605A/B/C/D) must trip. RPS requires channels A or C and B or D. It appears that TCV fast
closure may have been sensed by only two logic channels (A and D or B and C) [IT]. Datais
unavailable to confirm the specific secondary fluid pressure channels that tripped.

RPS actuation with no EOC/RPT is possibly explained by the extremely brief duration (about 125 msec)
of the downward spike in secondary fluid pressure. Based on GETARS data, the load reject signal
existed for about 50 msec, and TCV D began to close about 100 msec after the load reject signal was
received. The start of valve movement represents the point where secondary fluid pressure is less than
44.3 psig. The rate of TCV closure began to decrease about 125 msec after start of valve movement,
indicating secondary fluid pressure returned above the TCV fast closure setpoint. The lead TCV
position was then maintained at about 12% open. Due to the short duration of the transient, and
calibration tolerances, all four of the logic channels may not have reached the 44.3 psig setpoint before
secondary fluid pressure started to recover.

E. Corrective Actions

Immediate Actions

The plant was restricted to operating at a level below that which would require EOC/RPT (<40% power
and slow speed recirculation pump operation) until EOC/RPT operability was resolved. The N41-M791
load reject relay was recalibrated to the required setpoints. Engineering Request (ER) 2000-0770-00,
Rev. O was issued to raise the TCV secondary fluid pressure setpoint for EOC/RPT (and RPS) from
44 .3 t0 46.0 psig. The purpose of this change is to ensure sufficient logic channels trip as required on
TCV fast closure to initiate the reactor scram and EOC/RPT recirculation pump downshift to Low
Frequency Motor Generator (LFMG).

Long Term Actions

Condition Report CR-GGN-2000-1352 was initiated to investigate the failure of EOC/RPT to actuate and
to address Turbine/Generator and RPS response to load reject events. A Significant Event Response
Team (SERT) was formed to investigate this failure and recommend long term actions.
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F. Safety Assessment

The safety significance of this event centers around failure of the EOC/RPT to function in response to a
partial generator load reject and the associated TCV fast closure. The purpose of this function is to trip
the recirculation pumps to slow speed in anticipation of a pressurization transient in the reactor vessel.
The EOC/RPT is activated whenever main turbine electro-hydraulic control (EHC) secondary fluid
pressure drops below 44.3 psig. The conditions necessary to achieve the 44.3 psig are governed by
the turbine control system. The EOC/RPT function is credited in this cycle-specific transient analysis in
the development of the MCPR operating limits.

As described in the GGNS UFSAR 15.2.2, the generator load rejection and the generator load rejection
with failure of the bypass valves are classified as incidents of moderate frequency or anticipated
operational transients. Events in this category are analyzed to prevent fuel-cladding failures. In this
case, operating limits are established, such that, if the event occurs, the Tech Spec 2.1.1.2 MCPR
safety limit and Linear Heat Generation Rate (LHGR) overpower requirements are protected. During
this event, both the direct scram and the bypass valves functioned as designed. Although there was
some limited reactor pressurization (as seen by the secondary pressure scram signal), this transient is
bounded by that assumed in the analysis due to the slower TCV closure rate and bypass function
experienced in this event. Therefore all operating margins were protected during the event and the
health and safety of the public was not affected.

Another significant aspect of this event is the potential failure of the scram function. The direct scram
function is also activated by low EHC secondary fluid pressure with identical setpoints and equipment
as the EOC/RPT. Based on a generic BWR-6 analysis performed by the NSSS vendor for the initial
cycle, failure of the direct scram with concurrent failures of the EOC/RPT and the bypass system
concluded that, although fuel operating limits are exceeded, no fuel damage occurs due to the brief
duration of the event.

G. Additional Information

Energy Industry Identification System (EIIS) Codes are identified in the text within brackets [ 1.

Figure - Load Reject Logic Diagram (see page 5 of 5)
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