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On August 29, 1994, at 0732 hours, an automatic scram occurred while at 100 percent
reactor power. The scram was the result of a load rejection that was automatically
initiated by a Main Generator faulted condition. Responses included automatic transfer of
the plant’s auxiliary power system and the brief, automatic opening of three of the Main
Steam relief valves for pressure relief. The Reactor Core Isolation Cooling System was
operated manually for Reactor Vessel level control for approximately three minutes. Two
in-series secondary containment dampers did not fully close (i.e., approximately 90-95
percent closed) as expected but the Secondary Containment design basis was evaluated as
being met with the dampers in the as-found position. Cold shutdown was achieved by 0700
hours on August 30, 1994. The event posed no threat to the public health and safety.

A Multi-Discipline Analysis Team (MDAT) was formed to investigate the root causes of the
event. The MDAT team report and root cause analyses had not been finalized when this
report was prepared. This report will be supplemented after the team report is finalized
and significant corrective actions have been identified. The expected date for submitting
the supplemental report is November 30, 1994.
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BACKGROUND

The turbine generator is non-safety related and consists of the turbine, generator,
exciter, controls, and required subsystems. The turbine utilizes mechanical hydraulic
controls and converts steam to rotational energy. The generator rotor is directly coupled
to the turbine and in conjunction with the exciter, controls and armature winding converts
the rotational energy to electrical energy. The generator frame and end shields are of
welded gastight construction, supporting and enclosing the stationary armature winding and
core, rotor (field), and coolers. The principal cooling medium is hydrogen gas that is
contained within the generator frame and circulated by fans mounted at each end of the
rotor. The rotor is hydrogen gas cooled. The armature winding is cooled externally by
hydrogen gas and internally by stator cooling water. The armature winding is formed by
insulated stator bars, assembled in slots, joined at the ends to form coils, and connected
in phase belts by connection rings at the end of the armature winding. The stator bars
are composed of hollow insulated copper conductors (strands), arranged in the form of
rectangular bars. An insulaticn system is applied over each stator bar. The insulation
system for each bar includes several layers of mica tape bounded with a thermosetting
binder. The result is a high density, high dielectric strength system that has high
tensile strength throughout the generator operating temperature range.

The individual hollow strands of each stator bar are manifolded together at each end of
the bar by a clip assembly. A1l strands are brazed into this clip which has one tube
connection to carry the combined cooling water flow of the strands. Separate brazed
connections complete the electrical circuit to the next stator bar. The cooling water
flow through the hollow strands is clean, low conductivity water provided by the Stator
Cooling Water (SCW) subsystem. The SCW subsystem is designed to operate as a subloop in
the turbine-generator control system. Provision is made for automatic regulation of
temperature and flow to the stator windings and the generator excitation system
rectifiers.

The SCW subsystem includes instrumentation, a storage tank, two pumps connected in
parallel, two in-series coolers, filters, a demineralizer, valves, and piping to and from
the generator stator windings and excitation system rectifiers. During normal operation,
SCW flow to the stator windings and exciter rectifiers is drawn from the storage tank,
pumped through the coolers, filtered, directed to the stator windings and rectifiers, and
returned to the storage tank. A portion of the SCW flow is directed to the demineralizer
for continuous purification of the SCW water.

The generator output 24KV voltage is stepped up through the Main Transformer to 345KV,
into the switchyard ring bus and to the New England power grid via transmission lines 342
and 355. The generator voltage is also reduced through the Unit Auxiliary Transformer
(UAT) to 4,160 VAC and into the plant Auxiliary Power Distribution System (APDS). Located
at the end of this report is a simplified single line drawing that includes the Main
Generator, Main Transformer, UAT, Startup Transformer (SUT), and switchyard.
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. The 345 KV transmission lines 342 and 355 were energized. ACB-104 was out of service
in the open position with its control circuit de-energized and mechanical disconnects
open. ACBs -102, -103 and -105 were closed. The 4160 VAC APDS was energized from
the UAT with the bus transfer switch2s in the ON position. The Shutdown Transformer
was in standby service with ihe 23 KV distribution system energized.

. The Emergency Diesel Generatur (EDG) A’ and EDG 'B’ were in standby service.

EVENT DESCRIPTION

On August 29, 1994, at 0732 hours, an automatic Reactor Protection System (RPS) scram
signal and scram occurred while at 100 percent reactor power. The scram occurred as a
result of a load rejection. The event was initiated when the Main Generator ground
protection relay 259 actuated the generator lockout relay 286-1, related auxiliary relays
and turbine Master Trip Solenoid (MTS-1).

The actuation of the lockout relay 286-1 included the opening of ACB-105, the generator
field breaker, and automatic transfer of the source of power for the APDS from the UAT to
the SUT. The opening of the field breaker and/or ACB-105, with ACB-104 open, resulted in
a momentary mismatch between Generator load and Turbine power. The mismatch resulted in a
acceleration of the Turbine-Generator.

The trip of MTS-1 included the following responses:

. Loss of 0il pressure to pressure switches (PS-37/38/39/40) that resulted in the RPS
scram signal that initiated the scram.

. Automatic closing of the Turbine Control Valves, Stop Valves, and Combined
Intermediate Valves. The Main Steam/RV pressure rapidly increased because the steam
flow exceeded the 25% total bypass capability of the Turbine Bypass Valves. The
pressure rapidly increased to approximately 1125 psig.

The pressure increase also caused the Target Rock two-stage Main Steam relief valves
RV-203-3B (pilot s/n 1048)/3C (pilot s/n 1046)/3A (pilot s/n 1040) to 1ift for
pressure relief. The relief valves were each open for approximately 10 seconds. The
maximum steam pressure occurred approximately 2.0 seconds after the first relief
valve opened.

. Trip of the turbine lockout relay 286-2.

Meanwhile, the RV water level decreased to approximately -8 inches due to the decrease in
the void fraction in the RV water. The decrease to below the low RV water level setpoints
(calibrated at approximately +12 inches) resulted in the automatic initiation of the
Primary Containment Isolation Control System (PCIS) and Reactor Building Isolation Control
System (RBIS).

NAC FORM 386A (5 62)
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The PCIS actuation resulted in the following designed responses:

. Automatic closing of the inboard and outboard Primary Containment System
(PCS)/Reactor Water Sample isolation valves AD-220-44 and -45.

° Automatic closing of the inboard and outboard PCS Group 2 isolation valves that were
open.

. The PCS Group 3/Residual Heat Removal (RHR) System Shutdown Cooling suction piping
isolation valves MO-1001-47 and -50 remained closed.

. The PCS Group 3/RHR System Low Pressure Coolant Injection mode valves MO-1001-29A/B
remained closed.

. The PCS Group 6/Reactor Water Cleanup (RWCU) System isolation valves closed
automatically.

The RBIS actuation resulted in the automatic start of the Standby Gas Treatment System
(SGTS) Trains ‘A’ and 'B’ and automatic closing of the Reactor Building/Secondary
Containment System (SCS) Trains A’ and ‘B’ supply and exhaust ventilation dampers except
for the in-series supply dampers AON-80 and AON-81.

Initial Control Room operator response was orderly and included the following. The
reactor mode selector switch was moved to the REFUEL position in accordance with procedure
2.1.6, "Reactor Scram". EOP-01, "RPV Control", was entered because the RV water level was
less than +9 inches. The verification of the insertion of all control rods was initiated
and completed promptly after the scram.

The Main Control Room Panel C7 control switches of dampers AON-80 and AON-81 were
manipulated to close the dampers. The indicated position of AON-80 and AON-81 continued
to indicate a dual position.

Two feedwater pumps ('A’ and 'B’) were removed from service in accordance with Procedure
2.1.6. The Recirculation System motor-generator (MG) sets/pumps ‘A’ and ‘B’ autcmatically
ran back to approximately 60-65 percent speed. The reduction in feedwater flow resulted
in an automatic recirculation MG sets/pumps 'A’ and "B’ runback signal (to approximately
20 percent speed) while the speed was being manually reduced by a Licensed Operator at the
Control Room Panel C904 controls.

At 0740 hours, feedwater pump 'A’ was started and feedwater pump 'C’ was removed from
service due to a pump seal Teak.

The RV water level was restored to the normal operating band (+20" to +30") by 0742 hours.

Procedure 2.1.7 (Rev. 30), "Vessel Heatup and Cooldown", was initiated at 0747 hours.

At 0811 hours, dampers AON-80 and AON-8] were fully closed manually and tagged.

NRC FORM 3664 582
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EOP-04, "Secondary Containment Control", was entered at 0820 hours due to the Main Steam
tunnel temperature (131°F). This temperature was due to the RBIS isolation that affects
the normal Reactor Building ventilation including the Main Steam tunnel. Radiation
Protection personnel were notified to initiate a radiation survey in the Reactor Building
in accordance with EOP-04. The survey was completed with satisfactory results.

The RBIS and Group 2 portion of the PCIS were reset at 0822 hours. The Reactor Building
Ventilation System and SGTS were subsequently returned to normal service except for
dampers AON-80 and AON-81 that were left closed and tagged.

At 0838 hours, feed water pump ‘A’ was removed from service due to a oil leak from its
auxiliary oil pump. Feedwater pump ‘B’ failed to start when a start was attempted.
Subsequent investigation revealed feedwater pump ‘B’ failed to start because the pump’s
auxiliary oil pump breaker had tripped due to a thermal overload.

At 0840 hours, the Reactor Core Isolation Cooling (RCIC) System was manually started in
the injection mode for RV level control. This action was taken in accordance with the
guidance of EOP-0].

After resetting the auxiliary oil pump breaker, feedwater pump 'B’ was started and the
RCIC System was returned to standby service at 0843 hours with RV water level at
approximately +30 inches.

The RWCU/Group 6 portion of the PCIS was reset at 0911 hours and the RWCU System was
returned to service at 0915 hours.

The reactor mode selection switch was moved from the REFUEL position to the SHUTDOWN
position at 0938 hours. This action resulted in an expected RPS scram signal. The
control rods remained inserted.

At 0940 hours, the RPS was reset.
At 0958 hours, EOP-01 was terminated.

After preparations that included flushing of applicable piping, the RHR System Loop 'A’
was started in the shutdown cooling (SDC) mode at 2033 hours.

The reactor was in a cold shutdown condition with the RV head vent valves open by 0700
hours on August 30, 1994.

Problem Report (PR) 94.9358 was written to document the scram and indicated positions of
dampers AON-80 and AON-81. The NRC Operations Center was notified in accordance with

10 CFR 50.72 at 0944 hours on August 29, 1994. Several other Problem Reports were written
to document other aspects or observations related to the events.

NRC FORM 3664 (5-82)
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A post trip review of the event was initiated in accordance with procedure 1.3.37

(Rev. 9), "Post Trip Reviews". The event was classified as a type requiring investigation
and corrective action prior to plant restart. A Multi-Discipline Analysis Team (MDAT) was
formed to investigate the root cause of the noted events.

A critique was held on August 29, 1994. The critique was attended by appropriate
personnel including licensed operators on shift at the time of the event.

CAUSE

The cause of the load rejection and subsequent scram was a faulted condition sensed by the
Main Generatur ground protection relay 259. The relay was initiated by a Main Generator
fault. The extent of the fault and the root cause analysis had not been finalized when
this report was prepared.

The root cause of the dampers AON-80 and AON-81 not fully closing had not been finalized
when this report was prepared. The design basis of the Secondary Containment System, to
be sufficiently leak tight to allow the SGTS to reduce the Reactor Building pressure to a
minimum subatmosphere pressure of 0.25" water, was evaluated relative to the as-found
position of the dampers. The evaluation was conducted because no direct observation of
the building subatmosphere pressure was noted during the period the SGTS was in service
while dampers AON-80 and AON-81 were not fully closed. The evaluation concluded the SCS
design basis was met with the dampers in the as-found position,

The cause of ACB-104 self-closing on August 28, 1994, was fire damaged cables in its
control cabinet (located in the switchyard). The cause of the fire appears to have been
the breakdown of insulation in an ACB-104 control cable. The insulation breakdown was
located where the insulation came in contact with a protuding tap of a wire wound power
resistor in the control cabinet. The insulation breakdown is believed to be the results
of the accumulated effects of 25 years of deterioration due to water intrusion, the
contact with the resistor and intermittent heat generated by the resistor.

RRECT ACTION

The corrective actions related to the Main Generator fault, feedwater pumps, and dampers
(AON-80 and AON-81) have not been finalized because the MDAT report and related root cause
analyses and corrective actions had not been finalized when this report was prepared.

Corrective actions related to ACB-104 were previously identified in that the replacement
of ACB-104 (and its control cabinet) were planned for the 1994 mid-cycle outage. The
control panels of the other ACBs were visually inspected and thermographically scanned
with satisfactory results. The replacement of the other ACBs (and control cabinets) have
previously been scheduled as part of the switchyard betterment project.

NRC FORM 3664 (582
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FETY CONSEQUENCES
The event posed no threat to public health and safety.

The load rejection experienced during this event is bounded by the transient analysis
described in the Updated Final Safety Analysis Report section 14.4.3, "Generator Load
Rejection Without Bypass". The opening of some or all of the Main Steam two-stage relief
valves is an expected response to a load rejection with or without bypass at greater than
45 percent power. For this event, relief valves RV-203-3A/B/C opened. Relief valve
RV-203-3D (pilot s/n 1208) did not 1ift because RV-203-3A/B/C lifted and curtailed the
RV/Main Steam pressure increase before RV-203-3D lifted.

The Technical Specification 3.6.D.]1 setting for the Main Steam System/Pressure Relief
System (PRS) relief valves is 1095 to 1115 psig with a tolerance of +/- 11 psi. The
nameplate setpoint of the relief valves is 1115 psig. Therefore, the setpoint range of
the relief valves including tolerance is 1104 psig to 1126 psi¢c. During the event, the
highest RV dome pressure that occurred was approximately 1125 psig.

The Technical Specification 3.6.D.1 setting for the Main Steam/PRS safety valves is 1240
+/- 13 psi. During the event, the highest RV pressure that occurred was approximately 115
psig less than the safety valves’ setpoint of 1240 psig.

The scram signal was the designed response to a load rejection with the Turbine first
stage pressure at approximately 725 psig which is greater than the scram bypass setpoint
(calibrated at 108 psig +/- 3 psig) corresponding to 25 percent of the normal first stage
pressure. The maximum turbine speed that occurred was approximately 1900 RPM and was less
than the speed corresponding to the 109% overspeed trip setting of 1972-1998 RPM and the
112% backup overspeed trip setting of approximately 2016 RPM.

The decrease in the RV water level was the expected response to the scram and accompanying
shrink in the RV water. The PCIS and RBIS actuations were the expected designed responses
to a low RV water level condition (i.e., less than approximately +12 inches).

The Technical Specification Table 3.2.B trip setting for actuation of the Core Standby
Cooling Systems (CSCS) is -46.3 inches. During the event, the lowest RV water level that
occurred (-8 inches) was approximately 38 inches above the CSCS setpoint. In addition,
the level was approximately 119.5 inches above the level that corresponds to the top of
the active fuel zone.

The CSCS consists of the HPCI System, Automatic Depressurization System (ADS), Core Spray
System, and RHR/LPCI mode. Although not part of the CSCS, the RCIC System is capable of
providing water to the RV for high pressure core cooling, similar to the HPC] System. The
ADS is a backup to the HPC] System and functions to reduce RV pressure to enable low
pressure core ceoling provided independently by the Core Spray System and the RHR/LPCI
mode. The CSCS and RCIC System were operable.
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The Towest RV water level that occurred was greater than the setpoint (calibrated at
approximately -46.3 inches) that initiates the ATWS System functions for a Recirculation
Pump Trip (RPT) and Alternate Rod Insertion (ARI). The highest RV pressure that occurred
was less than the setpoint (calibrated at approximately 1175 psig) that initiates the ATWS
System RPT and ARI trip functions and the setpoint (calibrated at approximately 1400 psig)
that initiates the ATWS System function for a Feedpump Trip.

The highest RV water Tevel that occurred was approximately +35 inches. The level was less
than the level (approximately 112 inches) of the bottom of the Main Steam piping.

The highest Suppression Pool bulk water temperature that occurred was approximately 74°F.
The temperature was less than the maximum water temperature (120°F) specified by Technical
Specification 3.7.A.1.h during RV isolation conditions.

Technical Specification 3.7.A.1.m specifies the Suppression Pool/Chamber be maintained
between -6 to -3 inches which corresponds to a downcomer submergence of 3.00 and 3.25
feet, respectively. The highest Suppression Pool water level that occurred was
approximately -4 inches (129 inches on LI/LR-1001-604A). The level was less than the
level corresponding to the maximum Suppression Pool volume of 94,000 cubic feet specified
by Technical Specification 3.7.A.1.b. A Suppression Pool volume of 94,200 cubic feet
corresponds to a level of +6 inches (LR-5038/5049) or 139 inches (LI-1001-604A/B). The
level was less than the settings of level switches LS-2351A/B that control the Suppression
Pool/HPCI pump suction valves.

This report is submitted in accordance with 10 CFR 50.73(a)(2)(iv) because the actuation
of the RPS, although an expected designed response to the load rejection at 100 percent
reactor power, was not planned.

MILARITY TO PREVIO VENT

A review was conducted of Pilgrim Station LERs submitted since January 1984. The review
focused on LERs submitted in accordance with 10 CFR 50.73(a)(2)(iv) that involved a load
rejection or similar scram. The review identified load rejection scrams reported in LERs
50-293/85-025-00, 90-008-00, 92-016-00, and 93-004-00. None involved a generator fault
condition. A review was also conducted of occurrence reports/LERs submitted prior to
1984. The review focused on reports that involved a load rejection or similar scram. The
review identified load rejection scrams reported in LERs 77-020, 78-003, 78-035, 78-048,
79-027 and 83-007. None involved a generator fault condition.

A review was also conducted of Pilgrim Station LERs submitted since 1984 that involved
secondary containment dampers. The review identified that the secondary containment
dampers were replaced during the 1986-1988 outage. The review also identified an event
reported in LER 93-026-00 that included the SCS ventilation supply damper AON-79, in-
series with damper AON-78, that did not fully close as a resull of a RBIS isolation signai
that occurred while in a hot shutdown condition on November 8, 1993. The in-series
damper, AON-78, closed automatically. Investigation revealed a dirt buildup had prevented
damper AON-79 from closing fully. Damper AON-79 was cleaned, tested with satisfactory
results and returned to service on November 8, 1993,
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ENERGY INDUSTRY IDENTIFICATION SY'TEM (EIIS) CODES

The EIIS codes for this report are as follows:

COMPONENTS CODES
Circuit Breaker, AC (ACB-104) 52

Damper (AON-80/AON-81) DMP
Generator, Turbine TG

Pump p

Relay, Locking-Out (286-1, 286-2) 86

Relay (259) RLY
Rheostat (Resistor RB) 70

Valve Relief (RV-203-3A/B/C) RV

SYSTEMS

Containment Isolation Control System (PCIS, RBIS) JM

Engineered Safety Features Actuation System JE

(PCIS, RBIS, RPS)

Feedwater System SJ

Main Generator System T8

Main Steam System SB

Main Turbine System TA

Medium-Voltage Power System (601V-35KV) EA

Plant Protection System (RPS) JC

Reactor Core Isolation Cooling (RCIC) System BN

Reactor Recirculation System AD

Reactor Water Cleanup (RWCU) System CE

Residual Heat Removal System (SDC Mode) BO

Standby Gas Treatment System (SGTS) BH

Switchyard System {345 KV) FK
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