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At 0610 hours on August 3, 1995, the unit conducted a plant shutdown when a dropped Control Element
Assembly (CEA) was not able to be aligned with its group in the one hour required by Technical Specification
Lir .ting Condition of Operation (LCO) 3.1.3.1.e.

The plant was at 10% power, 534 degrees Fahrenheit, 2256 psia. and the Main Turbine startup in progress. At
0527 hours, CEA #30 dropped into the core. Operators verified the CEA's position and entered LCO 3.1.3.1.e.
An investigation determined the CEA's normal and backup power supplies had failed.

At 0610 hours the Shift Supervisor (SS) determined sufficient time was not available to complete repairs and
realign CEA #30 within the one hour time limit. The SS declared the CEA inoperabie and entered into Technical
Specification 3.0.3 due to inability to meet LCO 3.1.3.1.e.

The cause of CEA #30 drooping into the core was a fault in the Coil Power Programmer (CPP) power supplies.
An investigation identified a drop of solder across a capacitor created a short circuit, resulting in a loss of both
power supplies.

This event is reportable in accordance with 10CFR50.73(a)(2)(i)(A), the completion of any nuclear plait shutdown
required by Technical Specifications.
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Rescription of Event

On August 3, 1995, the unit was at 10% power, 534 degrees Fahrenheit, 2256 psia, and preparing to bring
the main turbine on line. At 0527 hours, control element assembly (CEA) #30 dropped into the core. The
actual rod position was verified using the Control Element Assembly Position Display System (CEAPDS),
the backup scanner, and the plant Intagrated Computer System. The plant entered into Limiting Condition
of Operation (LCO) 3 1.3.1.e. This LCO requires thermal power to be reduced to less than or equal to 70%
within one hour and then realignment of the CEA within 10 steps of its group within the next hour. Since
the plant was at less than 70% power, the one hour time limit to realign CEA #30 began when the LEA
initially dropped (0527 hours). Operators performed the required steps of Abnormal Operating P ocedure
(AOP) 2556 “CEA Malfunctions,” Section 4.3, “Dropped Rod."

At 0530 hours the plant entered into Mode 2 due to the dropped CEA.

The Instrument and Control technicians investigating the problem observed the power indicating .‘ghts on
both CEA power supplies were de -energized. Each CEA is powered from two redundant 15 VDC . oil
Power Programmer (CPP) power supplies. Each supply contains a green lamp which is normally
illuminated, identifying output power is available and a red lamp which signifies a low voltage condition.
The power supply fuses were inspected and found in satisfactory condition. The technicians commencec
replacement of the CPP power supplies with the installed spares.

At 0610 hours, the Shift Supervisor (SS) determined sufficient time was not available to realign CEA #30
within 10 steps of the remaining Group 1 CEAs. The SS declared the CEA. inoperable and the plant
entered into Technical Specification 3.0.3. This specifies if a Limiting Condition for Operation is not met
within one hour, action shall be initiated to place the unit in a mode in which the spacification does not
apply. A reactor shutdown commenced to Mode 3.

At approximately 0615 hours, the installation of the spare power supplies was completed and power was
returned to CEA #30, however, at this time the shutdowr: was in progress.

Cause of Event

The control power to each CEA is supplied from two redundant 15 VDC power supplies, sach capable of
providing sufficient power to maintain the Control Element Drive Mechanism energized. The installed
power supplies are a custom design by Northeast Utilities and Kirnchuk, inc. The modular power supply
design uses blocking diodes that allow the removal/replacement of a single unit when the CEA is
energized. In addition, the design features a sensing circuit that compares the power supply’'s output
voltage with the bus voltage. This will detect a failure within the supply and illuminate a red warning lamp
on the affected device. The sensing circuit must monitor bus voltage downstream of the blocking diodes
resulting in a common tie point to both power supplies. Although this subjects the power supplies to a
potential common mode failure in the sensing circuit, the trade — off advantage to the lack of total circuit
independence is the ability to identify a failure of one supply. The power supply design basis does not
require circuit independence.

The cause of CEA #30 dropping into the core was a fault in the voltage sensing circuit on one of the power
supplies. Investigation of the failed power supply identified a drop of solder located between the lead and
the case of a capacitor, creating a short circuit across the capacitor. This caused the 15 VDC output to be
shorted to the power supply common, resulting in a loss of both supplies

Prior to their instaliation, the power supplies were load tested both by the manufacturer and on-site. After
installation in the Control Element Drive System Cabinets, the input power tn the power supplies was
cycled saveral umes during plant testing. No indications of a short circuit were observed during this time.
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Analysis of Event
This event is reportable pursuant to 10CFR50.73(a)(2) () (A), the completion of any nuclear plant shutdown
required by plant Technical Specifications.

The event had minimal safety consequences. The failure of a CEA power supply causes the CEA to fully
insert into the core, a conditon addressed in the Final Safety Analysis Report (FSAR), Section 14.4.3.1,
and existing plant procedures. As stated in the FSAR, the reactur power initially drops in response to the
insertion of negative reactivity into the core, however, the local peaking increases due to the local effect on
on the power distribution. The worst case is when final power level, increased peaking, and core inlet
temperature are maximized, which occurs at full power. The FSAR concludes “The Maximum Peak Linear
Heat Rate (LHR) for the rod drop event is such that fuel center line melt is not expected.” Since the plant
was at 10% power when CEA #30 dropped into the core, this event was bounded by the existing accident
analysis. Plant operation was performed in accordance with the operating procedures for the conditions
present.

Comective Act

Upon detection of the dropped CEA, the operating shift implemented the actions specified in AOP 2556,
“CEA Malfunction,” Section 4.3, “Dropped Rod," and entered the plant into the action statements of
LCO 3.1.3.1.e. This provided the appropriate immediate actions for this event.

Instrumentation and Control technicians immediately began to troubleshoot the cause of the dropped
CEA. The power supply fuses were inspected and found acceptable, therefore, the power supplies were
replaced with the installed spares. This action restored power to CEA #30.

After the investigation determined the cause of the failed power supply, a visual inspection was performed
on thirty - five additional units. This represents approximately 20% of the total power supplies available,
three installed and thirty —two spares. This inspection reviewed the installation of the capacitors as well as
overall quality of the components and workmanship. Based on this review, no additional defects were
noted and the power supplies were datermined to be acceptable for continued operation.

Although the drop of solder across the capacitor appears to be a power supply fabrication error, the
capacitor was returned to the manufacturer (Kemet) to determine if an additional problem existed. Kemet's
testing revealed the capacitor did not short internally but was subjected to some overheating, most likely
during the installation on the circuit board. The manufacturer stated the solder did not wet to the casing of
the capacitor but was mechanically connected (cold solder joint). 1t is theorized that oxidation or foreign
material provided a resistance path between the casing and the solder bridge and over time the resistance
decreased to a point which caused the power supply failure. Since the inspection performed on the power
supplies did not reveal any similar problems, this failure is considered an isolated case.

Additional Information
The power supplies were custom built and supplied by Kimchuk, Inc., Model No. NU-086.

EUS Code: AA
Component Code; RJX
Manufacturer Code: 0000

No similar events have occurred
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