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Reference Facility Operating License No. NPF-49
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Licensee Event Report 90-019-00
Gentlemen

This letter forwards Licensee Event Report 90-019-00 required 1o be submitted within
thirty (30) days pursuant to 10CFR50.73(a)(2)(iv), any event or condition that resulted
in automatic actuation of the Reactor Protection System (RPS)

Very truly vours
NORTHEAST NUCLEAR ENERGY COMPANY
herr it
‘ ( RLL—

wphen Scace
Dn'e.tor. Millstone Station

SES/KHI:1js
Attachment: LER 90-019-00
T. T. Martin, Region 1 Administrator

W. J. Raymond, Senior Resident laspector, Milistone Unit Nos. 1, 2 and 3
D. H. Jaffe, NRC Project Manager, Millstone Unit No. 3
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Keith Jensen, Engineer, Ext. 5406
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On June 6, 1990, at 0618 hours with the plant in Mode 1 at 100% power, 587 degrees Fahrenheit and 2250
psia, an automatc reactor trip from a negauve flux rate signal occurred due to a dropped control rod

The cause of this event was a broken connection in the stationary gripper coil power cable for rod G13. This
singie dropped rod resulted in a negative flux rate signal on two Power Range Detectors, thereby resulung in a
reactor trip signal. The root cause of the broken connection could not be immediately determined

Independent evaluation by a material tesung facility 1s 1n progress 1o ascertain the failure mechanism. When the
root cause 1s posiively determined. a supplemental report will be issued

As immediate corrective action controi room operators performed the actions required by the applicable
emergency operating procedure. The broken connector was replaced

withdrawing and then inserung the affected rod

approximalely 1111een single-space typewritten (ines

the root cause analysis 1§ complete

6

Potential long term corrective actions will be evaluated when

A functional test was performed by fully
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DRescrpuion of Event

On June 6, 1990, at 0618 hours with the plant in Mode | at 100% power, 587 degrees Fahrenheit and
<250 psia, an automatic reactor trip from & negative flux rate signal occurred due 10 a dropped control
rod

Al the time of the trip, operators verified that the reactor trip and bypass breakers were open, that all
control rods were fully inseried, and that neutron flux was decreasing. A Feedwater lsolation signal was
received due 10 low Reactor Cooiant System Average Temperature following the trip  An Auxiliary
Feedwater actuation occurred as a result of a steam generator low~low level signal. These are normal
piant responses following a trip from 100% power. No addiuonal engineered safety features were
required or initiated. There were no operatonal, mainienance, or CONSLrUCLION activities in Progress at
the ume which affected the event. Plant stability, based on Reactor Coolant Sysitem Average
Temperature, was achieved at approximately 0638 hours on June 6, 1990,

Cause of Event

The cause of the dropped rod was a broken connection in the stationary gripper ¢oil pawer cable for rod
G13 in Shutdown Bank B. The single dropped rod resulied in a negative flux rate signal on two out oi
four Power Range Channels, thereby meetng the required logic for a reactor trip signal.

The root cause of the broken connection could not be positively determined. The cable and connector
assembly were sent 1o an independent materials testing facility to ascertain the failure mechanism. When
this information 1s available, and the root cause has been posiuvely determined, a supplemental report
wili be 1ssued.

The connector cable failure affected the Rod Control Sysiem in the following manner. To hold a control
rod in a given posiuon, a holding current is applied to the stauonary gripper ¢coil. This coil 8 mounted
outside the Control Rod Drive Mechanism (CRDM) pressure housing. The coil is magnetically coupled
to the stationary gripper arm assemblies, which are inside the CRDM pressure housing. The gripper arms
engage with circumiererual grooves on the drive rod assembly, which i1s in turn connected 10 the affected
control rod. If power (0 the stationary gripper coil is lost, the magnetic flux holding the gripper arms in
place will be interrupted. The gripper arms will disengage from the drive rod, and the control rod will be
released. Thus, when the G13 stationary gripper coil connector broke, power to the coil was lost, and
the rod fell from its fully withdrawn position

Because rod G113 is located on the core periphery, excore Power Range Channels 42 and 44 detected the
rapid drop in nuclear power due to the falling rod. A reactor trip signal will be generated when two out
of four Power Range channels generate a rate trip.  As a result, a high negative flux rate trip signal was
generated on both of these channels. The setpoint for this signal is a change of less than or equal to 5%
rated thermal power with a time constant of greater than or equal to 2 seconds

Analysis of Event

This event is being reported in accordance with 10CFRS50.73(a)(2)(iv) as an event or condition that
resulted in automauc actuation of any Engineered Safety Feature, including the Reactor Protection
System. Immediate notifications were made in accordance with 10CFR50.72(b)(2)(ii)

There were no significant safety consequences due to this event. The intended design function of the
negative rate trnip is (1o miugate the effects of 4 muluple rod drop event at high power. Muluple dropped
rods, without a subsequent reactor trip, could cause iocal flux peaking, resulting in a localized,
non-conservative Departure from Nucleate Boiling Rauo (DNBR) values. By initiating a reactor trip, and
thereby causing full insertion of all control rods, the negauve rate trip prevents these limiting DNBR
values from occurrirng
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Although this tnp signal protecis sgainst multipie dropped rods, discussions with the fuel vendor indicated
that uncier certain coendiuons, a single dropped rod could cause @ reactor trip.  Based on the reactivity
worth o1 rod G13 and its geometrical relation to Power Range Channels 42 and 44, receipt of two
negative rate signals upon the rod drop 15 a valid assumption. Further discussion with the fuel vendor
indicated that there have been several iastances at similar plants where a singie dropped rod caused a
reactor trip.  The response of the Reactor Protection System in generating a reactor trip signal due to rod
G13 dropping 1s therefore conservative with respect to its design basis

correcuve Aguon

In order to determine which control rods had dropped, a special procedure was performed in which each
control rod was individually laiched and withdrawn approximately 8§ inches off the bottom. Rod G13 in
Shutdown Bank B was the only rod that would not move. Subsequent continuity checking from the Rod
Control cabinets to the CRDM coil indicated an electrical fault in @ secuon of cable insicde Containment.
A Containment entry was made, and the faulted section was identified and removed. Bench testing and
inspecuon revealed that a stationary gripper coil power cable had broken in the connector. The
connector was replaced, the cable was conunuity checked, and the cable was then reinstalled. The
entire power loop, from the Rod Control Cabinets 1o the CRDM coil stack, was then continuity checked.
As a final funcuona!l test, rod G153 was laiched and withdrawn o its fully withdrawn position and then
reinserted. No problems with rod G13 were experienced. As an addiuonal test, the conunuity of all
other control rods, from the Rod Control cabinets to the CRDM coil stacks, was verified 1o be
satusfactory. Furthermore, potental long term corrective actions will be evaluated when the root cause
anaiysis is complete. A supplemental repor: will be submitted by December 28, 1990, detailing the
results of the root cause analysis and any addiuonal corrective action deemed necessary.

Addwonal Informauon

There have been no similar events with the same root cause and sequence of events
ELLS Codes

Control Rod Drive System - AA
Reactor Coolant System - AB
Auxiliary Feedwater System «BA
Plant Protection System - JC
Excore Monitoring System - 1G

Component

Cable, Low Voliage - Power - CBL4
Coil = CL

Rod - ROD

Detector - DET
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