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G. Jet Pumps 

When the reactor is in the Run mode, all 
jet pumps shall be operable with the require
ment that each individual jet pump diffuser 
to lower plenum differential pressure (D/P) 
percent deviation from average loop D/P shall 
not differ by more than 20% deviation from 
its normal range of deviation. With one or 
more jet pumps exceeding the stated criteria, 
evaluate the reason for the deviation, and in 
the circumstance that one or more of the jet 
pumps are determined to be inoperable, the 
reactor shall be placed in a cold shutdown 
condition within 24 hours.  
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F. (Deleted) 

G. Jet Pumps 

1. Whenever there is recirculation flow with the 
reactor in the Run mode, operating jet pumps 
shall be demonstrated Operable daily and 
following any unexplained change in core flow, 
jet pump loop flow, recirculation loop flow, 
or core plate differential pressure, by recordin 
jet pump loop flows, recirculation pump flows, 
recirculation pump speeds, and individual jet 
pump D/P, and verifying that: 

a. The recirculation pump flow/speed 
ratio deviation from normal expected 
operating range does not exceed 5%.  

b. The jet pump loop flow/speed ratio 
deviation from normal expected 
operating range does not exceed 5%.  

2. If either of these conditions are not met with 
pump speed greater than or equal to 60%, deter
mine individual jet pump D/P percent deviation 
from average loop D/P and compare to the Lim
iting Conditions for Operation. If the pump 
speed is less than 60% and the deviation of the 
jet pump D/P exceeds the Limiting Condition for 
Operation criteria, the Jet Pump D/P shall be 
monitored, and evaluated every 24 hours until 
such time as evaluation at the higher pump 
speed is made.  
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS



Bases Continued 3.6 and 4.6: 

G. Jet Pumps 

By monitoring jet pump performance on a prescribed schedule, significant degradation in performance that 

would precede jet pump failure can be detected. An inoperable jet pump is not, in itself, a sufficient 

reason to declare a recirculation loop inoperable, but it may present a hazard in the event of a large 
break accident by reducing the capability of reflooding the core; thus, the requirement for shutdown of 

the reactor with an inoperable jet pump.  

The jet pump performance monitoring procedures are comprised of the following tests: 

1. Core Flow versus Square Root of Core Plate Differential Pressure: 
change in core resistance is the main contributor to recirculation 
system performance changes. If core resistance increases, it 
requires more energy (pump speed) to produce rated core flow.  
If resistance decreases, less speed is needed.  

2. Recirculation Pump Flow/Speed Ratio: the pump operating 
characteristic is determined by.the flow resistance from the 
loop suction through the jet pump nozzle. Since this resistance 
is essentially independent of core power, the flow is linearly 
proportional to pump speed, making their ratio a constant 
(flow/RPM is constant). A decrease in the ratio indicates 
a plug, flow restriction, or loss in pump hydraulic performance.  
An increase indicates a leak or new flow path between the 
recirculation pump discharge and jet pump nozzle.  

3. Jet Pump Loop Flow/Recirculation Pump Speed Ratio: this relationship 
is an indication of overall system performance.  

4. Jet Pump Differential Pressure Relationships: if a potential problem 
is indicated, the individual jet pump differential pressures are used 
to determine if a problem exists since this is the most sensitive in
dicator of significant jet pump performance degradation.  

The data base used to determine the normal operating range for (2) and (3) above is verified during the startup 

following each refueling outage. Surveillance tests are performed as soon as practical after reaching a pump 
speed of 60%.  
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