107 Seiden Street, Barlin, CT 06037
Northeest Utilities Service Company
P.O. Box 270

Hartford, CT 06141-0270
(203) 665-5000

May 21, 1996

Docket No, 50-423
B15718

Re: 10CFR50.73(a)(2)(i)(B)

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

This letter forwards Licensee Event Report 96-009-00, documenting an event that occurred
at Millstone Station Unit No. 3 on April 23, 1996. This LER is submitted pursuant to

10CFR50.73(a)(2)(i)(B).

Very truly yours,

{ORTHEAST NUCLEAR ENERGY COMPANY

IHHJ”\'. ™

M H Br'bt‘hers
Unit Director, Millstone Unit No. 3

Attachment: LER 96-009-00

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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On April 23, 1996, with tra plant in Mode 5, at O-percent power, Engineering personnel discovered that both
channels of Shutdown Margin Monitors were inoperable due to the instrument count rate being below @ minimum count
rate for operability. A review of previous outages indicates the cordition may have existed three time. rthin the last
two years during Mode 5 operation. The condition is prohibited by Technical Specification 3.3.1, Table 3.3-1, Item 21,
which requires two Shutdown Margin Nonitor (SMM) channels to be OPERABLE.

Upon discovery 2. immediate notification was made pursuant to 10CFR50.72(b)(1){ii}(B). A subsequent review
determined that ihere was no safety significance associated with the shutdown margin monitors being inoperable. The
Reactor Coolant System (RCS) was borated significantly higher than the boren concentration assumed in the analysis of
a diluticn event for the shutdown condition. The SMM alarms at a setpoint above the neutron count rate, 15 minutes
prior to criticality, to provide time for operator action to mitigate an unintended dilution. A review of this event and the
historical evenits indicated that the actuai, higher than required, RCS boron concentrations provided reasonable
assurance of meeting the required 15-minute alarm time to criticality for a postulated dilution event.

As immediate action the plant complied with the applicable Technical Specification Action Statement. The action
taken to prevent recurrence was to reduce the SMM setpoint. Dui.ng a corrective action review cf the vendor's boron
dilution analysis, a potential non-conservative assumption on subcritical multiplication was identified, and an immediate
notification was made on May 13, 1996, pursuant to 10CFR50.72(b)(1){ii}(B}. A subsequent review determined that
the analysis was acceptable, and the plant was not in a condition that was outside the design basis.
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I. Description of Event

On April 23, 1996, with the plant in Mode 5 at O-percent power, Engineering personnel discovered that both
channels of the Shutdown Margin Monitors were inoperable due to the instrument count rate being below the
minimum count rate required for operability of the system. A review of previous outages indicates that this
condition may have existed three other times within the iast two years. It was determined that with both
channels inoperable, the plant was in a condition that was outside the design basis of the plant. Accordingly,
on April 23, 1996, an immediate notification was made pursuant to 10CFR50.72(b){1)(ii{(B) as a condition
outside the design basis of the plant.

Technical Specification 3.3.1, Table 3.3-1 item 21, requires two Shutdown Margin Monitor (SMM) channels to
be OPERABLE. The Limiting Conditions for Operation (LCO) Action for this specification on loss of both
channels requires: the suspension of all operations involving positive reactivity additions, isolation of all dilution
flowpaths, and a shutdown margin determination within the next hour. The shutdown margin determination
must be completed every 12 hours, and the dilution flowpaths must be verified locked every 14 days. The
Actions were completed within the required time.

The SMMs were inoperable due to the inability to meet the surveillance requirements of Technical Specitication
Table 4.3-1, Functional Unit 22, Table Notation 19, which requires the SMM to be set per the Core Operating
Limits Report (COLR). The COLR requires the SMMs to be set less than or equal to a value of 2. The
calculation that determined the minimum count rate for operability, also determined that with the SMM
channels set at 1.5, the actual channel response setpoint (which includes time delays) was in excess of the
COLR limit of 2. As the neutron count rate decreases, the time delay associated with SMM increases. This
longer instrument response time requires the alarm s«:ipoint to be reduced to provide the necessary operator
mitigation response time.

There was no safety significance associated with the SMMs being inoperable. The Reactor Coolant System
{(RCS) was borated significantly higher than the boron conceniration assumed in the analysis of the boron
dilution event for the shutdown condition. An evaluation concluded that the higher than required RCS boron
concentration provided additional time to cr'i cality, and it determined that the shutdown margin monitors could
be expected to alarm at least 15 minutes prior to criticality.

After completing a setpo.nt change, the SMMs were deciared OPERABLE. During a subsequent review of the
vendor’s boron dilution analysis core design, in support of long term corrective actions for this event, a potential
non-conservative assumption was identified by Woestinghouse personnel. The potential non-conservative
assumption was associated with the prediction of core response to subcritical multiplication, (inverse count rate
ratio). Based upon the concern raised by Westinghouse, the SMMs were again declared inoperable on May 13,
1996. It was determined that the plant could have been in a condition that was outside the design basis of the
plant. Accordingly, an immediate notification was again made pursuant to 10CFR50.72(b)(1)(ii}(B) as a
condition outside the design basis of the plant. During subseguent evaluation as part of the corrective action
process, it was determined that the analysis for the prediction of core response to subcritical multiplication was
acceptable, and the plant was not in a condition that was outside the design basis. Therefore, the immediate
notifications are retracted.
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. Cause of Event

This event is attributed to an inadequate design control program. During the initial design of the SMM system,
the analytical setpoint was determined to be less than or equal to a value of 2. As installed in 1991, the SMMs
were conservatively set at 1.5 to account for time delays associated with low count rate operation per thn
vendor technical manual. A setpoint calculation specifying the minimum shutdown margin monitor count rate
necessary for operability was not performed when the system was originally installed. This calculation was
required to ensure that the hardware used to mitigate a boron dilution event met the requirernents of the
analysis.

The lack of the minimum count rate calculation allowed the possibility for the plant to be in Mode 5 with a SMM
count rate that was too low for operability of the system. The assumed accident analysis shutdown margin
derived from RCS boron concentration was too low and may not have allowed the required 15 minute response
time for the operator to mitigate the event with the SMM alarm setpoint set at 1.5 times the present steady
state count rate,

I, Analysis of Event

This event is reported as a condition prohibited by Technical Specifications under 10CFR50.73(a){2)(i)(B). Both
channels of Shutdown Margin Monitors were inoperable due to the instrument count rate being below a
minimum count rate for operability. A review of previous outages indicates that this condition may have existed
three other times within the last two years during Mode 5 operation.

There was no safety significance associated with both shutdown margin monitors being inoperable. An
evaluation was conducted to determine whether the SMMs would perform their intended safety function based
upon the actual RCS boron concentration for the recent event. The SMM safety function is to alarm at a certain
setpoint above the current steady state core neutron count rate and still provide at least 15 minutes prior to
reactor criticality for the operator to mitigate an unintended dilution. At the time the SMMs were determined to
be inoperable, the RCS was borated at least 200 ppm above the required boron concentration assumed in the
boron dilution event analysis. This additional boration provided significant additional operator response time to
ensure 15 minutes would have been available for operator mitigation actions. The SMMs would have performed
their intended safety function. In addition, in Modes 3 and 4, the SMMs would have been operable as the
minimum cperable count rate would have existed due to greater neutron leakage from the reactor core a2t higher
RCS temperztures.

Tho required RCS boron concentration for shutdown margin (SDM) includes additional margin that would also
have provided significant additional operator responss time. The required SDM RCS boron concentration
assumas that the most reactive Rod Control Cluster Assembly (RCCA) is stuck out of the core, which is
equivalent to about one percent reactivity This condition did not occur during the event. Furthermore, the
required boron concentration for SDM inciudes an additional 100 ppm negative reactivity (about one percent)
above the stuck rod addition.

These two conservatisms built into the shutdown margin requirements coupled with the fact that the RCS was
borated to a higher concentration than assumed in the accident analysis provide adequate margin to assure the
reactor core was not in an unanalyzed condition, nor was the plant operated outside the design basis during the
recent event. A review of three plant outages over the past two years led to a similar conclusion.
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IV. Corrective Action

The immediate corrective actions performed were to comply with Technical Specification 3.3.1, Action 5(b) for
both SMM channels being inoperable. The action to prevent recurrence of this event was to reduce the setpoint
at which the SMM alarms. The SMMs were originally set to alarm at 1.5 times the steady state pre-event count
rate. The alarm setpoint was reduced to 1.25 times the steady state pre-event count rate. A calculation was
performed to provide a minimum count rate for operability. This calculation indicates that with the SMM alarm
setpoint set at 1.25 above the steady state count rate, the minimum count rate required to ensure the alarm will
provide at least 15 minutes of operator response time is 0.8 counts per second. This instrument setpoint
ensures that the requirements of the COLR are met,

Long term corrective actions were initiated to review the boron dilution event analysis to identify all
conservatisms and modify the analysis to allow returning the SMM setpoint to 1.5.

As described earlier, the root cause was inadequate design control when the monitors were installed in 1991,
Design control is a subject that has been identified for improvements in recent years. The implementation of the
Design Control Manual, and the training and improvements made in the use and control of vendor services since

that time would prevent a recurrence of this event, by ensuring a setpoint calculation was performed to specify
the minimum required shutdown margin monitor count rate for operability.

V. Additional Information
None.
imi
There have been no sivnilar events associated with the Shutdown Margin Monitors.

Manufacturer Data
ElIS System Codes

Nuclear instrumentation - IG
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