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Flow Characteristics of a Primary Cooling System
in 5 MW Research Reactor
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ABSTRACT

SMW, open pool type research reactor, is commonly used to education and experimental purpose. It is necessary to prepare
a standardization of system designs for considering a demand. HANARO has prepared the standardization of SMW research
reactor system designs based on the design, installation, commissioning and operating experiences of HANARO. For maintaining
an open pool type reactor safety, a primary cooling system (after below, PCS) should remove the heat generated by the reactor
under a reactor normal operation condition and a reactor shutdown condition. For removing the heat generated by the reactor,
the PCS should maintain a required coolant flow rate. For a verification of the required flow rate, a flow network analysis of
the PCS was carried under a normal operating condition. Based on the flow network analysis result, this paper describes the
PCS flow characteristics of a SMW open pool type research reactor. Through the result, it was confirmed that the PCS met

design requirements including design flow rate without cavitation.
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Table 1 Conditions for flow analysis

Description Conditions Unit
Total flow rate 146 kg/s
Purification flow 15 kg/s
System head 33 mAq
Maximum operating] i e
temperature

Reactor coolant out] 87 mAq
let pressure

Coolant vapor 1 mAq
pressure
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Table 2 Pressure loss coefficient

Pressure loss Pressure loss
Description ..
kPa mAq coefficient
Core 170 17.3 &5
Decay tank 64 6.5 32
Heat exchanger 64 6.5 128
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Fig. 2 Pressure loss of primary cooling system
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Table 2 Error of calculated pump performance curve
Flow rate Head-MFR Head-CAL |Head relative
(kg/s) (mAq) (mAq) error (%)
0 45.0 45.0 0.0
14 445 447 04
28 438 438 05
41 42.4 42.4 15
56 40.0 40.0 2.4
69 37.3 37.3 14
73 365 365 0.0
83 33.0 339 25
97 270 29.8 95
AVERAGE 2.0
_ " _

() FL9.00m

FL 6.95m

Max. water level to

protect cavitation
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Fig. 4 Schematic diagram for pump cavitations
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