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Reduction Characteristics
of Pool Top Radiation Level in HANARO

Yong-Chul Park’
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ABSTRACT

HANARO, 30 MW of research reactor, was installed at the depth of 13m in an open pool. The 90 % of
primary coolant was designed to pass through the core and to remove the reaction heat of the core. The
rest, 10%, of the primary coolant was designed to bypass the core. And the reactor coolant through and
bypass the core was inhaled at the top of chimney by the coolant pump to prevent the radiated gas from
being lifted to the top of reactor pool. But, the part of core bypass coolant was not inhaled by the reactor
coolant pump and reached at the top of reactor pool by natural convection, and increased the radiation level
on the top of reactor pool. To reduce the radiation level by protecting the natural convection of the core
bypass flow, the hot water layer (HWL, hereinafter) was installed with the depth of 1.2m from the top of
reactor pool. As the HWL was normally operated, the radiation level was reduced to five percent (5%) in
comparing with that before the installation of the HWL. When HANARO was operated at a higher temperature
than the normal temperature of the HWL by operating the standby heater, it was found that the radiation
level was more reduced than that hefore operation. To verify the reason, the heat loss of the HWL was
calculated by Visual Basic Program. It was confirmed through the results that the larger the temperature
difference between the HWL and reactor hall was, the more the evaporation loss increased. And it was
verified that the radiation level above was reduced more safely by increasing the capacity of heater.
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Fig. 1 Heat balance of hot water layer (unit : m)
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Fig. 4 Schematic diagram of test equipment
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Table 1 Operating condition

Case A B C
Opcrating power (MW) 24 24 20
Core bypass flow (kg/s) 53 53 40
Reactor hall temp. (C) 18~20 | 21~30 | 21~30
Avg. temp. of Reactor hall (C) 19 29 29
Temp. Hot Water Layer (C) 46 48 46>
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Pool Top Radiation (nGy/hr)

Th-Te (°C)
Fig. 8 Pool top radiation for the differential temperature between
hot water layer and chimney top
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