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CONNECTICUT YANKEE AT O M I C POWER COMPANY

HAODAM NECK PLANT

RRet * DOX 177E * EAST HAMPTON.CT 06424-9341

June 20,1991
Re: 10CFR50.73(a)(2)(ii)

U. S. Nuclear Regulatory Commission .

Document Control Desk
Washington, D. C. 20555 -

Reference: Facility Operating License No. DPR-61
Docket No. 50-213
Reponable Occurrence LER 50-213/85-003-01

Gentlemen:

This letter forwards the Licensee Event Report 85-003-01, required to be submitted, pursuant to
the requirements of Connecticut Yankee Technical Specifications.

Very truly yours,

John P. Stetz
Station Director

JPS/ mig

Attachment: LER 50-213/85-003-01

cc: Mr. Thomas T. Martin
Regional Administrator, Region 1
475 Allendale Road
King of Prussia, PA 19406

3. T. Shedlosky
Sr. Resident inspector
lladdam Neck

[[ kbO!! b [3
lgiramM l



.

** p .

..t.. v m t . . n wt .1o. , www.wo.
**

.,e.c,. o ou. uo n om.
LICENSEE EVENT REPORT (LER) " * " ' ' ' " "

..ou,, ... n i out. o % n.11 a.ci a

lladdan Neck a 151010 I o | 211 13 1 lor | 0 i 5
,,,6....

Low Reactor Coolant flow Trip Setpoint
, , , ~ , o . , . i., ,,.o.... ...e.,o.,,,. c , .e . . .o m e . . , m t . . . -

'93;;, - gy,;; unsw o., , . . - ... . , . s. v n s. o Ncym sw e %, e., ,o. . ..

01 610|0;oi | [

Oj 2 1| 2 8 5 B| 5 n|0|3
~

0| 1 n|6 2| 0 9|1
~

5 0 tofoi i 10 1 ,,1
,-....,......,,0....~,,o,.......~,o.,,<.1 s...-.-..-....,,., , , , , , , , , _

- . . . . i . . . . . . . , . . . . . . , , , , . . , _ ,,,m..

n .o .in no .o wenn x w ,s .on ,, ,3 , u. .

}|0 1 0 to .oe i. ni n.i
_

so w<.nri so v3.os o,.a
_ o, i . sg ,,,j .g. ,00

to .oet.in u o so134.e aa so r > . a n.. n .. m..

30 .o6 i. Hi nee l X to ,3.i:f uot w ,3.oa n, e e s

M .ot s.H, Hvi lo v34u2Hoo u ,). I,a

t lCI Nlli C ON,.018 0. , Mil i 6. M2 4

%.ug 't tr %t- veta

J. Stanford, I 6 C Nnager '"'' '

21013 216 171-1215 1516
Cowet t,t 0%t uht .o. E.cw COMPo%t %, f.etv.s oe st.iego ,N vms .spo., 13

cause e,sieu coucosr%, **hQC Tc"*,,'.'U ' %W " '/f" '.": '.. u t.$ tv < ~ us

i

l i l i I I I 1 ! 1 ! ! 1 I , , , , , , , ,

I I I | 1 | | 1 i ! t i I !
! . ... t .. ., . c . ..o. , n ev i o n. - r..

,, ,;

s . .; u ;

''" '
q ,ss n. .., .. uurerso sus.,,no~ oct, Jw , , ;

.en..c,w,,,.m....,..~,..,,....,,,..~,-...n.-

AllSTRACT

While at 100% power, two channels of the low reactor coolant now trip logic of the Reactor
Protection System were discovered to have trip setpoints that were not m accordance with technical
specifications. The technical specification states that the low reactor coolant now trip shall be set at
greater than or equal to 90% of nomial loop Dow.

The immediate corrective action taken was to reduce power below the PS permissive (84% power)
to allow recalibration of affected trip logic relays.

The root cause of the trip setpoint error was inadequate definition of the acceptance criteria in the
calibration procedure.

Additional corrective action which was taken included (1) clarification of the acceptance criteria in
the Instrument and Cor. trol procedures used a set the low Dow trip setpoint before these
procedures were used again,(2) review of ail surveillances to detennine which procedures must
have their acceptance criteria upgraded and clarified, and (3) trending the RCS now rate.

The purpose of this supplemental report is to document the signincant changes that have taken
place since 1985 which justify alleviating the need to continue RCS Dow rate trending.
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LIACKGROUND i

On February 12,1985, while the reactor was at 100% of full power, it was discovered that two
channels of a portion of the Reactor Protection System (RPS)(Ells System Code JC) had
incorrect trip setpoints. This ponion was the low reactor coolant flow reactor trip logic (Ells
System Code JC). The problem was identined w hen a revie w of the indicating differential
pressure across the Reactor Coolant System (RCS) of the steam generators (a measure of RCS
fiow) was not consistent with the low flow trip setpoints.

REPORTAlllLITY

This event is reportable because:

1. The reactor was operating at power with portion of the Reactor Protection System outside
the design basis of the plant (50.73(a)(2)(ii)).

2. The absence of clearly stated acceptance criteria in the plant procedure used to calibrate the
low reactor coolant now trip could have prevented the fulfillment of the safety function of a
reactor trip in the time frame analyzed during a total loss of Reactor Coolant Pump (RCP)
flow (50.73(a)(2)(v)).

3. There were incorrect setpoints in two channels of the subject RPS which are designed to
shut down the reactor (50.73(a)(2)(vii)).

t

RCS LOGIC DESCRIPTION

Reactor protection for the loss of reactor coolant now is provided by the low dif ferential pressure
across the RCS side of the steam generator. Each n actor coolant kiop is instmmented with one
differential pressure transmitter and three trip relays. Above wactor permissive P8 (84% of full
power), low differential pressure indicated by two out of thme trip relays in one RCS k>op is
needed to satisfy the trip logic. Above 10% power (P7) and below 84% power (P8), low
differential pressure in two RCS loops is needed to complete the trip logic.

During three RCS loop operation, (thme-loop licensed power level is 65% of four-kmp licensed
power), loss of flow in one operating (at power) kop will complete the trip logic.

TECilNICAL SPECIFICATION

Technical Specification 2.4 states that the low reactor coolant flow trip shall be set no less than
90% of normal kmp flow. This value is applicable to both four and three RCS loop operation,

The licensee assumes that the design flow rate was used in the accident analyses. Flow
measurements perfonned at the plant indicate that actual Dow is approximately 3% higher than
design. Since the Technical Specification states "90% of nonnal k)op Dow", the licensee has
interpreted this to mean " indicated flow" not " design Oc.w". Therefore, in order to be in-

accordance with the Technical Specincations, the trip setpoint will be set at 90% of indicated mass
flow (81% of the indicated full Cow differential pressure).
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FAILURE cal'SE EVALUATION

The root cause of the trip setpoint a inadequate definition of the acceptance criteria in the
calibration procedum.

TilREE-LOOP OPERATION

When the plant is in three-loop operation, the loop differential pressure, is higher than for four-
lwp operation. This inemase in diffemntial pressure is approumately 11%.

Prior to February 12,1985 the low reactor coolant now trip serpoint was not changed fmm the
four-loop setting when operating with three loops. In subsequent three-hiop operation, the low
Dow trip setpoint will be recalibrated for the three-hop nnie of operation.

EVAL .U ATION OF Tile DATA

A summary of the RCS data is presented below.

Differential Trip Setpoint (psi)
,

Lmp Pressure (p_sl) llefore 2-12-85 After 2 12_85

1 15.6 13.2 13.2

2 17.9 13.2 14.6

3 18.0 13.5 14.6

4 16.0 13.7 13.7

Prior to February 12,1985, the trip setpoints for kiops 2 and 3 were set at 86% and 87% of,

normalloop now. Recalibration restored the trip setpoints to 90% of nomial kiop flow. Trip
setpoints for loops I and 4 were set at 92% and 93% of normal loop flow. No recalibration was
required for h> ops 1 and 4.

'

ASSESSMENT OF SAFE'IY CONSEQUENCES

Three loss of flow transients am evaluated in the safety analysis. The impact of the non-
conservative low Dow trip setpoints is presented below.

1. Loss of Fou. RCPs From 100% Power With Four Loops Operating

The analysis assumes the reactor trip signal is generated when any h>op flow reduces to
85% of its initial value (90% setroint minus 5(?n uncertainty). Since the low now trip
channels for h> ops 1 and 4 were conservatively set at 92% and 93% of normal loop now,
and actuation of a reactor trip is a 1 out of 4 logic, there is no impact on this analysis caused
by the trip setpoint error. Also, loss of Dow in all four loops would most probably be
caused by station electrical disturbance which actuated separate redundant reactor trip
relays.
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2. Loss of Three RCPs With Three Loops Operating

Although the non-conservative low flow trip setpoint is a DNB penalty, the DNBR margin
more than compensates for this penalty. There is no impact of safety significance caused
by the trip setpoint error.

3. Loss of One RCP at 75% Power With Four Loops Operating

Since the loss of flow in one loop initiated from 84% power is not expected to result in
DNBR less tha,1.3, even in the case of no reactor trip there is no effect of safety
significance caused by the trip setpoint enor.

4 Effect on Other Loss of Flow Events

There is the potential for the setpoint error to have r,.. effect on the loss of one or two
pumps while operating at 100% csw in four-loop operation and at 65% power while in
three-loop operation. These evetis are t.o' oal. of *he Connecticut Yankee design basis.
The delay m the reactor trip that wil! take (.. ace as the result of the setpoint error has not
been analyzed. However, even * hough the restor; rip would be slightly delayed due to the
lower trip setpoint (actual verst. analys4), t 7x., of flow in four loops while in four loop
opration and the loss of flow in Jme 'r, ops wFie in three-loop operation events are
expected to bound the results of tlse t %ve cases.

5. Redundant Trips

In addition to the low differential; .w meactor protection circuit, reactor trip signals are
generated from the opening of the reacte coolant pump breaker and low voltage on the
generator bus supplying the RCP. These additional reactor protection circuits were
operational during the discovery of the event.

CORRECTIVE ACTION

The immediate corrective action taken at the time of discovery was to declare channels for loops 2
and 3 inoperable and reduce power to permissive P7,10% of rated thennal power. When the core
power was reduced below permissive P8 (84% of rated thermal power), the Instrument and
Control Department recalibrated the low flow trip in loop 2. After successful calibration and test of
this loop, loop 3 was then recalibrated. Power reduction was temiinated at that time because the
minimum number of operable channel logic for that power level was satisfied. Following
successful recalibration and test ofloop 3, power ascension to 100% commenced.

Additional corrective action which was taken included (1) clarification of the acceptance criteria of
the Instrument and Control procedures used to set the low flow trip serpoint before these
procedures were used again,(2) review of all surveillances to detennine which procedures must
have their acceptance criteria upgraded and clarified, and (3) trending the RCS flow rate.
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Since 1985, five significant changes have taken place at lladdam Neck which alleviate the need to
continue reactor coolant system flow rate trending. Each is discussed below.

1. Loop / channel setpoint and uncertainty analyses have been developed for all Reactor
Protection System functions. All calcelations and analyses have been developed in
accordance with applicable industry standards.

2. Two of three phases of the Reactor Protection System upgrade have been completed. The
upgrade includes total replacement of the Reactor Coolant System flow monitoring
hardware. The new con 0guration replaces a one channel per k>op configuration with three
now channels per loop. Each channel provides inputs to two redundant reactor trip matrix
trains. Unlike its predecessor, the upgraded system allows trip setpoint verification while
at power.

3. Station Technical Specifications have been upgraded to the Westinghouse standard fonnat,
amendment 125, issued April 26,1990. The Reactor Protection System setpoints,
allowable drift and surveillance requirements are clearly defined. The Reactor Coolant
System low flow setpoints are veri 0ed at least once per six weeks on a staggered basis.

4. A major effort was undertaken to upgrade all station procedures. This project was
completed in 1989. Inter-department round table discussions and INPO guidelines were
utilized to adequately define procedure structure and address human factor considerations.
Particular attention was given to acceptance criteria.

5. A comprehensive Reactor coulant System flow measurement program was established in
1986. A detailed heat balance is used to measure Reactor coolant System volumetric Dow
following each refueling outage. The effects of measurement uncertainty are considered as
specified in NUREG/CR-3659. A Reactor Coolant System now surveillance is conducted
at least once per 12 hours while operating at power. Both the n fueling and shiftly
surveillances have shown Reactor Coolant System flow rate to be invariant.

LER 50-213/854X)3-00 identified the need to trend Reactor Coolant System flow rate to preclude
the possibility of the process signal drifting high such that the trip setpoint would be non-
conservative. Haddam Neck believes this event is no longer a concern for the reasons outlined
above. Accordingly, the Reactor Coolant System flow rate trending has been discontinued
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