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BACKGROUND

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) (EIIS System Code JC) bad
incorrect trip setpoints. This portion was the low reactor coolant flow reactor trip logic (EIIS
System Code JC). The problem was identified when a review of the indicating differential
pressure across the Reactor Coolant Systerm (RCS) of the steam generators (a measure of RCS
fiow) was not consistent with the low flow trip setpoints.

REPORTABILITY
This event is reportable because:

l. The reactor was operating at power with portion of the Reactor Protection System outside
the design basis of the plant (50.73(a)(2)(i1)).

L)

The absence of clearly stated acceptance criteria in the plant procedure used 1o calibrate the
low reactor coolant flow trip could have prevented the fulfiliment 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}23(v)).

3. There were incorrect setpoints in two channels of the subject RP3 which are designed 10
shut down the reactor (50.73(a)2)(vi)).

RCS LOGIC DESCRIPTION

Reactor protection for the loss of reactor coolant flow is proviged by the low ditferential pressure
across the RCS side of the steam generator. Each reactor coolant loop is instruraented with one
differential pressure transmitter and three trip relays. Above reactor permissive P8 (84% of full
power), low differential pressure indicated by two out of three trip relays in one RCS loop is
needed to satisfy the trip logic. Above 10% power (P7) and below 84% power (P¥), low
differential pressure in two ECS loops is needed o complete the trip logic,

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

TECHNICAL SPECIFICATION

Technical Specification 2.4 states that the low reactor coolant flow trip shall be set no less than
90% of normal loop 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 performed at the plant indicate that actual flow is approximately 3% higher than
design. Since the Technical Specification states "90% of normal loop flow", the licensee has
interpreted this to mean “indicated flow" not "design flow”, Therefore, in order 1o be in
accordance with the Technical Specifications, the trip setpoint will be set at 90% of indicated mass
flow (81% of the indicated full flow differential pressure),
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3 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 tnn setpoint error,

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

Since the loss of flow in one loop initiated from 847" power is not expected to result in
DNBR less tha1 1.3, even in the case of no reactor trip “here is no effect of safety
significance causcy by the trip setpoint error.

4. Effect on Other Loss of Flow Events

There is the potential for the setpoint error 10 have a. effect on the loss of one or two
pumps while operating at 100% pow - in four-loop operation and at 65% power while in
three-loop opzration. These even s are 1.0* o . of *ne Connecticut Yankee design basis.
The delay in the reactor trip that wil! take j.ace as the result of the setpoint error has not
been analyzed. However, even *huugh the recctor rip would be slightly delayad due to the
lower trip setpoint (actual vers: _ analys’<), *he a2, of flow in four loops while in four loop
op. ation and the loss of flow in Jwur 'eaps wh e in three-loop operation events are
expected 1o bound the results of ti...« { hove cases,

S. Redundant Trips

In addition to the low differential p..x#¢ = 12actor protection circuit, reactor trip signals are
generated from the opening of the reacw. - 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 thermal 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 terminated at that ime because the
minimum number of operable channel logic for that power level was satisfied. Following
successful recalibration and test of loop 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 setpoint before these
procedures were used again, (2) review of all surveillances to determine which procedures must
have their acceptance criteria upgraded and clarified, and (3) trending the RCS flow rate.
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