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Evaluation for the Cooling Capability
of Secondary Cooling Tower in HANARO
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ABSTRACTOR

The heat produced by the fission in the fuel of HANARO, 30 MW research reactor, is transferred from
the primary cooling water to the secondary cooling water through heat exchangers, and the heat absorbed
by the secondary cooling water is released into the atmosphere by the 33 MW cooling tower which is a
mechanical induced draft and counter flow type. If the outlet temperature of cooling tower exceeds 33 oC
due to the loss of the cooling tower performance under reactor operation above 50 % of the full power, the
reactor power should be reduced to half of the full power for safe operation. Therefore, the cooling capability
of cooling tower should be maintained for the reactor to be normally operated. To predict the capability of
cooling tower for full power reactor operation of 30 MW, the performance test of cooling tower was done at
the reactor present power of 24 MW and the capability was respectively evaluated by characteristics and
performance curves methods in accordance with the Code of Cooling Tower Institute of U.S.A. to confirm
the reliability of evaluation. As a result, it was confirmed, through the results of each evaluation, that the
cooling capability of cooling tower meets the design required heat load. Also, the equations of the
performance and the characteristics curves of the cooling tower, based on the collected data during this

performance test, was obtained for developing the calculation program to predict the cooling capability during
reactor operation.
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Fig. 1 Cooling Concept of Cooling Tower
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Table 1 Test Condition and Contigency
. Operaing | - iation of
- Design Range i
Description ) Operating
Value of Design "
Condition
Value
Wet Bulb 0 + £ 9 0
Temperature 8°C 57 =1°Ch
Cooling Range 8 °C + 20 % <5 %
Circulating Flow | 1000 kg/s | * 10 % <5 %
Heat Load - - <5 %
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Fig. 2 Arrangement of Measuring Equipment
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Table 2 Testing Frequency
Description Minimum Peri'od,
number min
Wet Bulb Temp., °C 12 5
Cold Water Temp., °C 12 5
Hot Water Temp., °C 12 5
Circulating water flow, kg/s 3 20
Fan driver power input, Hp 3 20

Table 3 Power Factor/Efficiency of Fan Motor

Cooling Fan Power Factor Efficiency
F-01 0.8836 09145
F-02 0.8834 09141
F-03 0.8834 0.9143
F-04 0.8835 09142
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Fig. 3 Measuring Data for Cooling Tower

Table 4 Average Measuring Data

Description . Criteria. . Test Res.uIF
Design | Variation | Test | Variation
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