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Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Intermediate Range 
Monitors

a. Neutron 
Flux - High

2

5 (a)

3 G

3 H

SR 3.3.1.1.1 
SR 3.3.1.1.3 
SR 3.3.1.1.4 
SR 3.3.1.1.5 
SR 3.3.1.1.6 
SR 3.3.1.1.12 
SR 3.3.1.1.13 
SR 3.3.1.1.15 

SR 3.3.1.1.1 
SR 3.3.1.1.3 
SR 3.3.1.1.4 
SR 3.3.1.1.12 
SR 3.3.1.1.13 
SR 3.3.1.1.15

< 121/125 
divisions of full 
scale 

< 121/125 
divisions of full 
scale

b. Inop 2

5 (a)

2. Average Power 
Range Monitors 

a. Neutron 
Flux - High 
(Startup) 

b. Neutron 
Flux-High 
(Flow Biased)

2 

1

3 

3

2 

2

G SR 3.3.1.1.3 
SR 3.3.1.1.4 
SR 3.3.1.1.13 

H SR 3.3.1.1.3 
SR 3.3.1.1.4 
SR 3.3.1.1.13 

G SR 3.3.1.1.1 
SR 3.3.1.1.3 
SR 3.3.1.1.4 
SR 3.3.1.1.6 
SR 3.3.1.1.8 
SR 3.3.1.1.10 
SR 3.3.1.1.13 
SR 3.3.1.1.15

F SR 3.3.1.1.1 
SR 3.3.1.1.2 
SR 3.3.1.1.4 
SR 3.3.1.1.7 
SR 3.3.1.1.8 
SR 3.3.1.1.9 
SR 3.3.1.1.10 
SR 3.3.1.1.12 
SR 3.3.1.1.13 
SR 3.3.1.1.15

Amendment No. 191

NA 

NA

< 14.5% RTP 

< 0.66 W 
+ 71.5% 
RTP(b) 

(continued)

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.  

(b) [0.66 W + 71.5% - 0.66 AW] RTP when reset for single loop operation per LCO 3.4.1, 'Recirculation Loops Operating.'
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY 

2.a. Average Power Range Monitor Neutron Flux-High (Startup) 
(Continued) 

The APRM System is divided into two groups of channels with three 
APRM channel inputs to each trip system. The system is designed to 
allow one channel in each trip system to be bypassed. Any one APRM 
channel in a trip system can cause the associated trip system to trip.  
Four channels of Average Power Range Monitor Neutron Flux-High 
(Startup) with two channels in each trip system are required to be 
OPERABLE to ensure that no single failure will preclude a scram from 
this Function on a valid signal. In addition, to provide adequate coverage 
of the entire core, at least 11 LPRM inputs are required for each APRM 
channel, with at least two LPRM inputs from each of the four axial levels 
at which the LPRMs are located.  

The Allowable Value is based on preventing significant increases in 
power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Startup) Function 
must be OPERABLE during MODE 2 when control rods may be 
withdrawn since the potential for criticality exists.  

In MODE 1, the Average Power Range Monitor Neutron Flux-High (Fixed) 
Function provides protection against reactivity transients and the RWM 
and rod block monitor protect against control rod withdrawal error events.  
Function 2.a is bypassed when the reactor mode switch is in run.  

2.b. Average Power Range Monitor Neutron Flux-High 
(Flow Biased) 

The Average Power Range Monitor Neutron Flux-High (Flow Biased) 
Function monitors neutron flux to approximate the THERMAL POWER 
being transferred to the reactor coolant. The APRM neutron flux trip level 
is varied as a function of recirculation drive flow (i.e., at lower core flows, 
the setpoint is reduced proportional to the reduction in power experienced 
as core flow is reduced with a fixed control rod pattern). The Average 
Power Range Monitor Neutron Flux-High (Flow Biased) Function is not 
specifically credited in the safety analyses, but is intended to provide 
protection against transients where THERMAL POWER increases slowly, 
and to provide protection for power oscillations which may result from 
reactor thermal hydraulic instability.  

(continued)
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BASES 

APPLICABLE SAFETY ANALYSES, LCO, AND APPLICABILITY 

2.b Average Power Range Monitor Neutron Flux-High (Flow Biased) 
"(Continued) 

The APRM System is divided into two groups of channels with three 
APRM Channel inputs to each trip system. The system is designed to 
allow one channel in each trip system to be bypassed. Any one APRM 
channel in a trip system can cause the associated trip system to trip.  
Four channels of Average Power Range Monitor Neutron Flux-High (Flow 
Biased) with two channels in each trip system arranged in a 
one-out-of-two logic are requil d to be OPERABLE to ensure that no 
single instriment failure will F ,eclude a scram from this Function on a 
valid signal. In addition, to p ovide adequate coverage of the entire core, 
at least 11 LPRM inputs are required for each APRM channel, with at 
least two LPRM inputs from each of the four axial levels at which the 
LPRMs are located. Each APRM channel receives a flow signal 
representative of total recirculation loop flow. The total recirculation loop 
drive flow signals are generated by two flow units, one of which supplies 
signals to the trip system A APRMs, while the other supplies signals to 
the trip system B APRMs. Each flow unit signal is provided by summing 
up the flow signals from the two recirculation loops. The instrumentation 
is an analog type with redundant flow signals that can be compared.  
Each required Average Power Range Monitor Neutron Flux-High (Flow 
Biased) channel requires an input from one OPERABLE flow unit. If a 
flow unit is inoperable, the associated Average Power Range Monitor 
Neutron Flux-High (Flow Biased) channels must be considered 
inoperable.  

The terms for the Allowable Value of the APRM Neutron Flux-High (Flow 
Biased) trip are defined as follows: S is the setting in percent rated 
power; W is the two loop recirculation flow rate in percent rated flow 
(rated loop recirculation flow rate is that recirculation flow rate which 
provides 100% core flow at 100% power); ,W is the difference between 
two loop and single loop effective drive flow at the same core flow. ,W 
equals zero for two recirculation loop operation.  

(continued)
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RPS Instrumentation 
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BASES 

APPLICABLE SAFETY ANALYSES,LCO, and APPLICABILITY 

2.b Average Power Range Monitor Neutron Flux-High (Flow Biased) 
(Continued) 

The Average Power Range Monitor Neutron Flux-High (Flow biased) 
Function is required to be OPERABLE in MODE 1 when there is the 
possibility of generating excessive THERMAL POWER and potentially 
exceeding the SL applicable to high pressure and core flow conditions 
(MCPR SL). During MODES 2 and 5, other IRM and APRM Functions 
provide protection for fuel cladding integrity.  

2.c. Average Power Ran-ge Monitor Neutron Flux-High (Fixed) 

The APRM channels provide the primary indication of neutron flux within 
the core and respond almost instantaneously to neutron flux increases.  
The Average Power Range Monitor Neutron Flux-High (Fixed) Function is 
capable of generating a trip signal to prevent fuel damage or excessive 
Reactor Coolant System (RCS) pressure. For the overpressurization 
protection analysis of Reference 6, the Average Power Range Monitor 
Neutron Flux-High (Fixed) Function is assumed to terminate the main 
steam isolation valve (MSIV) closure event and, along with the 
safety/relief valves (SRVs), limits the peak reactor pressure vessel (RPV) 
pressure to less than the ASME Code limits. The control rod drop 
accident (CRDA) analysis (Ref. 7) takes credit for the Average Power 
Range Monitor Neutron Flux-High (Fixed) Function to terminate the 
CRDA.  

The APRM System is divided into two groups of channels with three 
APRM channels inputting to each trip system. The system is designed to 
allow one channel in each trip system to be bypassed. Any one APRM 
channel in a trip system can cause the associated trip system to trip.  
Four channels of Average Power Range Monitor Neutron Flux-High 
(Fixed) with two channels in each trip system arranged in a one-out-of

(continued)
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