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FLOW CHARACTERISTICS OF A SYSTEM WHICH HAS TWO PARALLEL PUMPS

1.G. Park," JH. Park’ and Y.C. Park’
'Safety Analysis Department, System Design Development
"Dept. of Mechanical Engineering, Chungnam Nat'l Univ.
*Research Reactor Fluid System Design Department, Korea Atomic Energy Research Institute

During a reactor normal operation, two parallel 50% capacity cooling pumps circulate primary coolant to
remove the fission reaction heat of the reactor through heat exchangers cold by a cooling tower. When one pump is
failure, the other pump shall continuously circulate the coolant to remove the residual heat generated by the fuels
loaded in the reactor after reactor shutdown. It is necessary to estimate how much flow rate will be supplied to
remove the residual heat. We carried out a flow network analysis for the parallel primary pumps based on the
piping network of the primary cooling system in HANARO. As result, it is estimated that the flow rate of one pump
increased about 1.33 times the rated flow of one pump and was maintained within the limit of the cavitation critical

flow.
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Fig. 1 Flow diagram including node No. and pipe No. for flow analysis
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Fig. 2 Test results for the flows and pump head measurement
of two pumps operation in the PCS of HANARO
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Fig. 3 Test results for the flows and head measurement

of one pump operation in the PCS of HANARO
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Table 1 Conditions for flow analysis

. Operation conditions .
Description TPTH [ OPOH Unit
Opening of bypass valve 48 degree
Total flow rate 780 492 kg/s
Core flow 728 453 kg/s
Bypass flow 52 34 kg/s
Pump head 49.5 43.5 mH20
P (4854) | (426.6) | (kPa)
Maximum operating 442 T
temperature
Reactor coolant outlet mH20
pressure 19.03 (136.7) (kPa)
H20
Coolant vapor pressure 1(9.8) H(lkPa)
Density 998 kg/m3
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Table 2 Pressure loss coefficient

Description Unit Value
kPa 1894
mAq 19.3
Core AP psi 773
K 8.6
kPa 85.0
mAq 8.7
Heat exchanger AP psi 3
K 8.8
kPa 1.58
mAq 0.16
Flow meter AP psi 0.3
K 0.07
kPa 23.1
Strainer AP mAq 24
psi 34
K 24
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Fig. 4 Pump performance curve of primary cooling system
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