.

\AALE I,

\; North . ';:t())rllé (:(d;(r)a(t)ic Energy Service Corporation
“\\‘ Atlantic Seabrook, NH 03874
(603) 474-9521

The Northeast Utilities System

June 9, 1997

Docket No, 50-443
NYN-97062

United States Nuclear Regulatory Commission
Attn.: Document Control Desk
V/ashington, D .C. 20555

Seabrook Station
Licensee Event Report (LER) 97-008-00

Automatic Reactor Trip and Feedwater Isolation

Enclosed, please find Licensee Event Report (LER) No. 97-008-00 for Seabrook Station for an automatic
reactor trip and feedwater isolation that occurred on May 10, 1997. This event is being reported pursuant to
10 CFR 50.73(a)2)Xiv).

Should you require further information regarding this matter, please contact Mr. Terry L. Harpster, Director
of Licensing Services, at (603) 773-7765.
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Rescription of Event

On May 10, 1997, at 0211 EDT during a routine shutdown to begin the fifth refueling outage, an automatis

reactor trip and subsequent feecwater isolation occurred at approximately 8% Rated Thermal Power (RTP) The
reactor trip was initiated by one of two Intermediate Range Neutron Flux Instrumentation (IR NI) chainnels. The

high flux trip signal (set for 252 F) occurred when the IR NI high flux trips were automatically unblocked at

8% reactor power fhe IR NI trip nistable for Channel N35 hau not reset prior to unblocking the IR NI trips
' ¥ J NL TTID

below the P-10 reset setpoint of 8 reactor power and thus initiated a trip signal when unblocked. Both IR NI

radial power distribution and channel N35
had experienced power supply degradation problems auring the operating cycle. The ci

channels, N35 and N36, had been affected by a significant shift in

imulative effect of these

two factors on the IR NI channels was to cause a slowly changing higher current input to the IR Nl trip bistables

even though real reactor power was not changing The four power range nuclear instruments indicated

approximately 8% reactor power just prior to the trip

The IR High Flux reactor trip is not explicitly credited in any UFSAR Chapter 15 accident analysis. The IR NI trip

"

provides back-up corg protection dur ng reactor startup to mitigate the consequences of an uncontrolled rod

|
3

control cluster assembly bank withdrawal from a subcritical condition This trip is marniual

pis vy blocked above 10¢

reactoi power and 1s automatically unblocked when any three of the four power range channels drop below the
parmissive (P-10) setpoint reset value of 8 reector powes The automatic unblocking ensurers autom:
transition to @ more restricti on when decreasing reac power levels The intermediate
channels are normally se ) initiate a reactor trip at an IR NI detector current level equ

25% RTP Seabro Stati uses a standard Westinghouse recommended IR NI trit
percent of th { ) vailue, o RTP

valer

)

Ihe intermediate Renge Instrumentatic I 1 (be the P-10 setpoint) and Mode 2
nstruments are verified ouerable ertornir \ ) al Spacification Surveillance Req

SRS

1) a CHANNEL CHECK at least once 2 hours A 1 (les the P-10 setpoint) and Mode
2) a CHANMEL CALIBRATION at least once every

a

3) an ANALOG CHANNEL OPERATIONAL TEST pr

1

the beginning of each « ‘ 100
set based on thess es. There

struments or to ad
September 19, 1895 ) December 2
were rescaled for 100% RTP Q D in January of 1896, the IR NI channels were oparatio

tested and n¢ fjustments the 1t reset setpoints were necessary. The IR Nl channels were scheduled
calibratior ithin the re 18 nth frequency ir March of 1997, IR NI trip setpoints are derived fr
detector current equivalen D0% RTF. TI

on

ne detector L ent equivalent 1« 100 RTP is documente 1

anagd Lol

'
it wa ’ edura ngineering pers )l upda

revised IR NI deted

detector

T he ‘.M,‘

100% RTP was
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During Cycle 5, there were two factors that directly affected the IR NI reactor trip and reset setpoints. One
_ | §
¢

° radial power distribution shift. This shift was more aggressive than any in the previous

operating cycles. FRadial power distribution shifts througnout the operating cycie resulted in en increase in the

&)

factor was the cycle

IR NI detector currents because for the same 100% RTP. more power was produced in the outer edges of the
core as the cycie progressed. Thus, the IR NI detectors saw more neutron flux leakage for the same steady
state power level. The higher detector currents wvire monitored throughout the operating cycle ana reflected in
occasional updates of 100% RTP IR NI detector currents on figure RE-17 ir; the Primary Technical Data book
This increase in detector current output eifectively lowered the IR NI reactor trip and reset setpoints
equivalent RTP

During the operaung cycle the radial power distribution char ge affecting the IR NI channels was evaluated by

the Reactor Engineering (RE) department. The RE Departmen: Supervisor recognized that this effect would

iGwer the trip setpoint for the IR Nl cnannels, This was seen to conservatively reduce the trip setpoints (i.e
intermediate range high flux reactor trip would ocecur at a lower power level than anticipated) and no effort was

ar

rnade to compensate for the effect. Howevar, he did not understand that the i aduction in trip setpoints would
aiso lower the reset values for the trip setpoints. He was not aware that the IR NI reactor trip reset setpoint

was 12.5% RTP, half the trip setpoint of 25% RTP

When it appeared the plant may have to shut down for m aintenance repairs during the operating cycle
supervisor aiscussed the increasing IR Ni detector currents periodically with the Instrumentation&Contr:

NI system supervisor. RE wanted to ensure that I&C had the most recent values ot IR NI detector ci

use during IR NI channel calibration and/or rescaling or testing conducted duri any subsequent plant restar

RE and I&C did not discuss the effect the increasing IR NI detector currents had on

lowering the IR NI reactor

trip setpoint 1:Y.p,; system eng.neer was no otified of the increasir q detector currents

Post tr P evaluation revealed that th rting radial power aistributicen and sub ¢ ( getecto Irrents

the IR NI channel N3& p set 0 16.¢ RTP and the reset setpoint 3¢ RTP. IR NI channel

setpoints were lowered t nd 8.9% RTP for the ‘ 1 resut respec

Ively

A second factor affected the IR NI reactor trip and reset setpoints The IR NI channel N35 trip ar
Distable circuit had a degraded -+ 25VDC( OWer suppily degratation as«sociated
channel N35 further lowered the IR NI trip

channel N36 The effects

W
YWer supply aegradgation occurred
pawer range 1
nstrumentation were monitorec ) ¢ d and ! d ( out the operating

.T'-"'Y“‘:’ ()‘.”' fication required qua ’ Calipre 3 &) I ntornng ¢« ompensatior

occurred on the IK N! from Febri ar\ Q& L ht ) y and reéz '\AE‘.,

The power supplies for the power range termediate range a

source range. However, the effect on the IR NI was ne 1on - nstrumeants

were not requirea
to be MPERAEBLE per Technical Specifications in Mode 1 greater than the P setpoint IR NI

10

calibratig

requirec every months

The effect of the power supply degradation 1 NI was )1 considered due
continue is plant operation at 100% RTP from February 1996 until the
on NMay 0, 1997. Monitorina ) pply degradation was liry

range ang source range channels € power supply gegradation was monitored thre
{ 1} .

an @ cause has no YN ) ly been determined The power supplies are s

@ current refuel
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The IR NI channel N35 degraded power supply effect further lowered the IR Ni cirannel N35 trip setpoint to
14.5 percent power and the reset setpoint to 7% RTP. Thus the IR NI channel N35 trip reset setpoint was
effectively reduced to 7% RTP, 1 percent below the P-10 reset setpoint of 8% RTP, due to the degraded

o

condition 'ts povier supply and the effects of *he shifting radial power distribution. When the P-10 reset
setpoint was reached at 89 RTP, the iR NI reactor trip block was automatically unblocked and the iR NI channe
N35 reactor trip signal tripped the reactor. Channel N38 did not experience power supply degradation. Thus its

anly by the radiai power distribution change and the IR NI channe: N36 tr p sigral reset
just above the unblocking of the IR NI trips

immediately prior to the trip, operators had just compieted a main turbine overspeed test and were focused or
the power decrease and resultant steam generator level perturbations that oceur at .ower power levels. The
Main Plant Evolution procedure 0S1000.03 “Plant Shutdown from Minimum Load to Hot Standuy” provided
nadequate guidance regarding verifying the iR NI trip bistable nghts were reset prior to ascreasing power below
the P-10 se’point. As reactor power was decreasec below 10% RTP. the channel N6 IR NI high flux trip
bistable ligh  reset at 9.5% reactor power, while the IR NI high flux trip bistable hght 1¢- channel N35 remained
aciuatea

The timeframe between when N36 reset and the actual reactor trip was approximately 15 minutes. During this

time the IR NI channel N35 bistable status ‘amp was illuminated indicating a channel trip on this parti

g
channel. Interviews following the reactor trip revealed that auring the shutdown the opera.ang crews’ focus
was primarily on a controlled power reduction and manual transfer of the feedwater system to the startup
feedwatar pump Steam generator level control at lower power ievels has challenged operating crews

past and thus the on-shitt operating crew was determined to successf iy transition through the difficult
operating zone with no SG level perturbations. The bistable indication for N35 went unnotic ed by the operating

crew

Following the reactor trip, a Feedwater isolatio: Signal was actuated due
(P-4 permissive) and the expected reactor coolant system |AB| temperature decrea

.

567 degrees Fahrenheit 'he Feedwater Isolation Signal was subseguently re

reestablished to the steam generators via the Startup Feedwater Pumip. These

Emergency Feedwater |BA] Actuation on low-low steam generator levels
At 0321 on May 10, 1997, North Atlantic made a non-emergency four-hour notifica

10CFR50.72(b}2)(1i), to repert the automatic actue he Reactor Protection S

Feature Systen

('n % f F y M

(ause of Even
The inability of the organizatio
mstrumentatior power supply
a preventable event

The three root causes (

termediate range
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The magnitude of the change in detector currents and potential impact on the trip and reset setpoints are
factors that would normally be recogmized by a solid performance monitoring program. The combined effects
were not effectively monitored and avaluated for the broader inplications regarding the intsrmediate range
instrumentation

2. Luck of knowledge of the effect of increasirg detector curient on instrument trip and reset values by
several departments resulted in a lack of a questioning attitude.

The lack of knowledge specific to the nuclear instrumentation, by personnel in several departments, led to the
tailure to recognize the effect that increased detector currents and degraded power supplies had on IR NI
reactor trip and reset setpoints. These failures are characterized as follows:

e Reactor Engineering and I&C department personnel did not recognize the need to inform the Technical
Support system engineer about the increasing detector currents,

¢ Technical Support, Reactor Engineering and 1&C did not fully appreciate the potential effect that the power
supply degradation had on the IR NI channels and thus did not monitor the IR NI channels closely enough to
detect and prevent the significant change in iR NI reactor trip and reset setpoints.

¢ Operators were not aware of the IR NI reactor trip reset setpoints and did not identify that the channel N35
IR NI trip bistable had not reset when it should have.

* Training did not {uily understand the effect that increased IR NI detector currents had on the reactor trip and
reset setpoints when they loaded the increased values into the simulator and ran a training scenario that
resulted in a reactor trip on IR NI high flux sooner than expected during the scenario.

¢ No one in any of the departments involved, who were knowledgeable of the power distribution effect or the
degraded power supply effect, understood the magnitude that these factors could have on loweiing the IR
NI reactor trip reset setpoint. Thus the combined effects on the IR NI trip and reset setpoints was not
recognized prior to the reactor trip.

3. Lack of detail in the plant shutdown procedure created an over-reliance on the individual operators ability to
observe, recognize and diagnose the imminent trip condition,

The guidance provided in 0S$1000.03, “Plant Shutdown from Minimum Load to Hot Standby,” was not
adequate regarding verification that the IR NI reactor trip should be reset prior to decreasing power below the P-
10 setpoint. This inadequacy combined with insufficient training on “unblocked trips” during simulator plant
shutdown scenarios contributed to the inability of the operators to recognize and prevent the reactor trip.

H. Analysis of Event

There were no adverse safety consequences as a result of this event. The response to the reactor trip and
subsequent recovery actions by plant operators were determined to be correct. All plant system responses
were normal and all control rods fully inserted into the core. The IR NI High Flux reactor trip is not explicitly
credited in any UFSAR Chapter 15 accident analysis. The reduced setpoints associated with the IR NI did not
affect the availability or performance of any other components or systems.
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Corrective Action

Technical Support will adjust nuclear instrumentation monitoring frequency and develop a strategy

evaluating and compensating for the effect that core flux changes have on nuclear instruments

Technical Support will increase the frequency for monitoring IR NI power supply degradation

Operations has revised Main Plant Evolution Procedure 0$1000.03. “Plant Shutdown From Minimum Load
to Hot Standby” to require verification that the intermediate range high flux trip bistables are reset prior to
gecreasing reactor power below (he P-10 setpoint

The IR NI +/- 25 volt power supplies will be repaired duris g OROb5

Incorporate into Operator and Technical Training the lessons lzarned from this event

Additional Informatior

None

Similar Events

None

Manufacturer Data

None




