INSTRUMENTATION
END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION
LIMITING CONDITION FOR OPERATION
3.3.4.2
The end-of-cycle recirculation pump trip (EOC-RPT) system
instrumentation channels shown in Table 3.3.4.2-1 shall be OPERABLE with
their trip setpoints set consistent with the values shown in the Trip
Setpoint column of Table 3.3.4.2-2 and with the END-OF-CYCLE RECIRCULATION
PUMP TRIP SYSTEM RESPONSE TIME as shown in Table 3.3.4.2-3.
APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than
or equal to 30% of RATED THERMAL POWER.
ACTION:
a.

With an end-of-cycle recirculation pump trip system instrumentation
channel trip setpoint less conservative than the value shown in the
Allowable Values column of Table 3.3.4.2-2, declare the channel
inoperable until the channel is restored to OPERABLE status with the
channel setpoint adjusted consistent with the Trip Setpoint value.

b.

With the number of OPERABLE channels one less than required by the
Minimum OPERABLE Channels per Trip System requirement for one or
both trip systems, place the inoperable channel(s) in the tripped
condition within 12 hours.

c.

With the number of OPERABLE channels two or more less than required
by the Minimum OPERABLE Channels per Trip System requirement for one
trip system and:
1.

If the inoperable channels consist of one turbine control valve
channel and one turbine stop valve channel, place both
inoperable channels in the tripped condition within 12 hours.

2.

If the inoperable channels include two turbine control valve
channels or two turbine stop valve channels, declare the trip
system inoperable.

d.

With one trip system inoperable, restore the inoperable trip system
to OPERABLE status within 72 hours or take the ACTION required by
Specification 3.2.3.

e.

With both trip systems inoperable, restore at least one trip system
to OPERABLE status within one hour or take the ACTION required by
Specification 3.2.3.
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TABLE 3.3.4.2-1
END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

MINIMUM
OPERABLE CHANNELS
PER TRIP SYSTEM""

TRIP FUNCTION
1.

Turbine Stop Valve - Closure

2

2.

Turbine Control Valve-Fast Closure

2 (b)

(b)

(a)A trip system may be placed in an inoperable status for up to 6 hours for required surveillance
provided that the other trip system is OPERABLE.
(b)This function shall be automatically bypassed when turbine first stage pressure is
159.7 psig
equivalent to THERMAL POWER less than 30% of RATED THERMAL POWER.
To allow for instrument
accuracy, calibration and drift, a setpoint of
135.7 psig is used.
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TABLE 4.3.4.2.1-1
END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM SURVEILLANCE REQUIREMENTS
CHANNEL
FUNCTIONAL
TEST

TRIP FUNCTION

CHANNEL
CALIBRATION

1. Turbine Stop Valve-Closure

Q

R

2. Turbine Control Valve-Fast Closure

Q

R
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INSTRUMENTATION
BASES
3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION
The anticipated transient without scram (ATWS) recirculation pump trip
system provides a means of limiting the consequences of the unlikely
occurrence of a failure to scram during an anticipated transient. The
response of the plant to this postulated event falls within the envelope of
study events in General Electric Company Topical Report NEDO-10349, dated
March 1971, NEDO-24222, dated December 1979, and Section 15.8 of the FSAR.
The end-of-cycle recirculation pump trip (EOC-RPT) system is an
essential safety supplement to the reactor trip. The purpose of the EOC-RPT
is to recover the loss of thermal margin which occurs at the end-of-cycle.
The physical phenomenon involved is that the void reactivity feedback due to
a pressurization transient can add positive reactivity to the reactor system
at a faster rate than the control rods add negative scram reactivity. Each
EOC-RPT system trips both recirculation pumps, reducing coolant flow in order
to reduce the void collapse in the core during two of the most limiting
pressurization events. The two events for which the EOC-RPT protective
feature will function are closure of the turbine stop valves and fast closure
of the turbine control valves.
A fast closure sensor from each of two turbine control valves provides
input to the EOC-RPT system; a fast closure sensor from each of the other two
turbine control valves provides input to the second EOC-RPT system.
Similarly, a position switch for each of two turbine stop valves provides
input to one EOC-RPT system; a position switch from each of the other two
stop valves provides input to the other EOC-RPT system. For each EOC-RPT
system, the sensor relay contacts are arranged to form a 2-out-of-2 logic for
the fast closure of turbine control valves and a 2-out-of-2 logic for the
turbine stop valves. The operation of either logic will actuate the EOC-RPT
system and trip both recirculation pumps.
Each EOC-RPT system may be manually bypassed by use of a keyswitch which
is administratively controlled. The manual bypasses and the automatic
Operating Bypass at less than 30% of RATED THERMAL POWER are annunciated in
the control room.
The EOC-RPT system response time is the time assumed in the analysis
between initiation of valve motion and complete suppression of the electric
arc, i.e., 175 ms. Included in this time are: the response time of the
sensor, the time allotted for breaker arc suppression (135 ms
100% RTP),
and the response time of the system logic.
Specified surveillance intervals and surveillance and maintenance outage
times have been determined in accordance with GENE-770-06-1-A, "Bases for
Changes to Surveillance Test Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications," December 1992.
Operation with a trip set less conservative than its Trip Setpoint but
within its specified Allowable Value is acceptable on the basis that the
difference between each Trip Setpoint and the Allowable Value is an allowance
for instrument drift specifically allocated for each trip in the safety
analyses.
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