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Re: 10CFR50.73(a)(2)(ii)(A)

U. S. Nuclear Regulatory Commission
Document Control Desk'

Washington, D.C. 20555

This letter forwards Licensee Event Report 96-010-00, documenting an event
that occurred at Millstone Unit No. 3 on April 25,1996. This LER is submitted
pursuant to 10CFR50.73 (a)(2)(ii)(A).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

k|
M. H. 'BrotherF

Unit Director, Millstone Unit No. 3

Attachment: LER 96-010-00

cc: T. T. Martin, Region i Administrator
A. C. Cerne, Senior Resident inspector, Millstone Unit No. 3
V. L. Rooney, NRC Project Manager, Millstone Unit No. 3
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TITLE (4)

Potential Failure Mode of Rod Control System Acopian Power Supplies Could Create Unanalyzed Condition
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ABSTRACT (Umit to 1400 spaces,i.e., approximately 1s single-spaced typewritten lines) (16)

On April 25,1996, with the plant in Mode 5 at 0-percerit power, an Engineering review determined that the Acoplan
power supplies used in the rod control system, which have an automatic reset feature, may not reset within 200
milliseconds following a lightning strike. In this event, it is possible for the power supplies to reset after 200
milliseconds and recapture the rods in an intermediate, unanalyzed, asymmetrical position. While the sequence of
events needed to create this condition has not occurred, the higher core peaking factors resulting from several rods fully
inserting within one quadrant, may not be bounded by the analyses for a dropped rod or other Condition || event.

The Rod Control System has redundant 24-volt DC power supplies that provide voltage to control cards that regulate
current to gripper and lift coils of the rod drive mechanisms. Based on the Rod Control System vendor
recommendations, a new power supply installed in the summer 1995 refueling outage has an automatic reset feature
designed to reset in 200 milliseconds once an overvoltage condition clears. This design is to preclude plant trips from
lightning strikes, if the reset occurs before the rods begin to insert. However,if reset occurs after the rods are released,
the potential result is an unanalyzed condition.

No immediate actions were required as the plant was in a shutdown condition. A subsequent engineering review
conservatively determined on May 13,1996, that the postulated condition may significantly compromiso plant safety,
and an immediate notification was made pursuant to 10CFR50.72(b)(1)(ii)(A). The reset feature will be deleted from the
power supplies before Mode 4 operation, to prevent the possibility of it placing the plant in an unanalyzed condition
from a lightning strike.
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1. Descriotion of Event

On April 25,1996, with the plant in Mode 5 at 0-percent power, an Enginsering review determined that the
Acopian power supplies used in the rod control system, which have an automatic reset feature, may not reset
within 200-milliseconds following a lightning strike, then reset and recapture rods in an intermediate, unanalyzed,
asymmetrical position. Plant personnel became aware of this condition while reviewing a Westinghouse Electric
Corporation, Nuclear Safety Advisory Letter, NSAL-96-002, Rod Ratchetting. Although the sequence of events
nieded to create this condition has not occurred, the higher core peaking factors resulting from several rods fully
inserting within one quadrant, may not be bounded by the analyses for a dropped rod or other Condition || event.

i
'

The Rod Control System has redundant 24-volt DC power supplies that provide voltage to control cards that I

r gulate current to gripper and lift coils of the rod drive mechanisms. Based on the rod control system vendor
recommendations, a new power supply was installed in the summer-1995 refueling outage. The new supply has
an automatic reset feature that is designed to reset in 200 milliseconds once an overvoltage condition clears.
This design is to preclude. plant trips from lightning strikes if the power supply reset occurs within 200-
milliseconds before the rods begin to insert. However, if reset occurs after the rods are released, the potential
result is an unanalyzed condition.

No immediate actions were required as the plant was in a shutdown condition for other reasons. A subsequent
engineering review conservative!y determined on May 13, 1996, that the condition could be an unanalyzed
condition that significantly compromises plant safety, and an immediate notification was made pursuant to
10CFR50.72(b)(1)(ii)(A). The vendor indicated that there is a low probability of a lightning strike shutting down
both power supplies, coupled with a reset after 200 milliseconds. However, there is insu#icient data available to
support a conclusion that the probability is not credible. The reset feature will be deleted from the power
supplies before Mode 4 operation, to prevent the possibility of it placing the plant in an unanalyzed condition
from a lightning strike.

II. Cause of Event

The cause of the ossign concern is an inadequate design review by the vendor, Westinghouse Electric
Corporation. The Acovan power supplies were installed in the summer-1995 refueling outage as a replacement
for the obsolete Lambda power supplies. This change was made based on recommendations from the rod control
system vendor. The new supplies have an automatic reset featurs that is designed to preclude plant trips from
lightning strikes if the reset occurs before the rods begin to insert. However, the loss of redundant power
supplies in the rod control system power cabinets due to lightning strikes, followed by a reset after 200
milliseconds, was not considered by the vsndor in the rod control system failure analysis, and therefore was not
evaluated. The power supplies are non-safety related. Upon a failure of the power supplies, the rod control
system is design to result in a rod insertion. Accordingly, plant personnel had no information to question the
d: sign until the vendor letter, NSAL-96-002 was reviewed. j

111. Analysis of Event

An engineering review conservatively determined on May 13, 1996, that if the postulated condition were to
occur, it may result in an unanalyzed condition that significantly compromises plant safety. An immediate
notification was made pursuant to 10CFR50.72(b)(1)(ii)(A), although the sequence of events needed to create
this has not occurred.
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The Rod Control System has redundant 24-volt DC power supplies that provide voltage to control cards that
r gulate current to gripper and lift coils of the rod drive mechanisms. The previous Lambda power supplies
breame obsolete, and based on the rod control system vendor recommendations, an Acopian power supply was
installed in the summer-1995 refueling outage. The new supply has an automatic reset feature that is designed to l

r2 set in 200 milliseconds once an overvoltage condition clears. This design is to preclude plant trips from lightning
strikes if the reset occurs before the rods begin to insert. However, if reset occurs after the rods are released, the
potential result is an unanalyzed condition.

Control rod motion begins approximately 100 milliseconds following a loss of power to the stationary gripper
coils. if the power supply automatically resets within 200 milliseconds as designed, the rod will have dropped '

only a few inches if at all, and the gripper latches will recapture the rod with no ratchetting. If power is restored
after 200 milliseconds, but before the rod reaches full insertion (aporoximately two seconds from fully withdrawn |
position), the rod will ratchet through the stationary gripper latcht.s. The ratchetting will slow the rod insertion !

and depending on the initial elevation and time of reset, the rod may be recaptured at an intermediate position in
one condition, the core peaking factors resulting from several rods fully inserting within one quadrant, may not be
bounded by the analyses for a single dropped rod or other Condition 11 event.

IV. Corrective Action

No immediate actions were required as the plant was in a shutdown condition for other reasons. As corrective
action the reset feature will be deleted from the rod control system power supplies before Mode 4 operation. This
will prevent the possibility of the reset feature causing an unanalyzed condition from a lightning strike. Regarding
the vendor design review, NSAL-96-002 has been issued by the vendor. a

;

1

V. Additional Information

|

Similar Events |
1

No similar events on control rod power supplies have been reported.

Manufacturer Data

Vendor - Westinghouse Electric Corporation
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