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ABSTRACT

An advanced Research Reactor (ARR) consists of an open—tank—type reactor assembly within a
light water pool and generates thermal power of 20 MW. The thermal power is including a fission
heat in the core, a fuel generated heat temporary stored in the pool, a circulating pumps generated
heat and a neutron reflecting heat in the reflector vessel of the reactor. In order to remove the heat
load, the primary cooling system will be installed. In this study, the conceptual design of the
primary cooling system has been carried out using a design methodology of HANARO within a
permissible range of safety. As results, it has been established that the conceptual design of the
primary cooling system including design requirements, performance requirements, design restrictions,
system descriptions and system operation to maintain the system functions.
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Fig. 1 The Interconnection of design parameters heat ’ ) full power
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Table 2 Core cooling water

Design parameters ?’Zsl;lin
Flow velocity (m/s) 8
Flow section area of core (m®) 0.0673
Flow rate (kg/s) 533
Core bypass flow rate (kg/s) 59
gab flow rate (kg/s) 0
Total flow rate (kg/s) 592
Estimated cooling water temperature 9
increase for passing through the core (T)
Density (kg/m’) @40 992
Specific heat (kJ/kg-K) @40T 4178
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Table 3 Temperature differences Inlet and outlet of core

cooling water and reflector for the reactor

Description ARR {HANARO| Remarks

Core cooling water (C) 76 84

Reflector (C) (125) 125
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Fig. 2. Flow diagram of primary cooling system
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