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Minimizing Secondary Coolant Blowdown in HANARO
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Abstract

There is about 80 »’/k loss of the secondary cooling water by evaporation, windage and
blowdown during the operation of HANARO, 30 MW research reactor. The evaporation and
the windage is necessary loss to maintain the performance of cooling tower, but the
blowdown is artificial lose to get rid of the foreign material and to maintain the quality of
the secondary cooling water. Therefore, minimizing the blowdown loss was studied. It was
confirmed, through the relation of the number of cycle and the loss rate of secondary
coolant, that the number of cycle is saturated to 12 without blowdown because of the
windage loss. When the secondary coolant is treated by high Ca-hardness treatment
program (the number of cycle > 10) to maintain the number of cycle around 12 without
blowdown, only the turbidity exceeds the limit. By adding filtering system it was confirmed,
through the relation of turbidity and filtering rate of secondary cooling water, that the
turbidity is reduced below the limit (5 deg.) by 2 % of filtering rate without blowdown.
And it was verified, through the performance test of back—flow filtering unit, that this unit
gets rid of foreign material up to 95 % of the back-flow and that the water can be reused
as coolant. Therefore, the secondary cooling water can be treated by the high Ca-hardness
program and filter system without blowdown.
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Table 1 Limit of Water Quality Program
Program Low Hardness Medium Hardness High Hardness
Treatment Phosphate treatment|Semi-alkaline treatment|Alkaline treatment
Out temp. of H-exchanger, °C 50 > 50 > 60 >
Flow velocity, m/ sec 03 <
Ca-Hardness, ppm as CaCO; 30 - 100 50 - 200 100 - 400
pH at 25°C 7.0 - 8.0 70 - 85 8.0 - 9.0
Si0y, ppm 130 > 130 > 200 >
Conductivity, ©S/cm 2000 = 3000 = 4000 >
Turbidity, degree. 20 =
Heat load, kcall m*h 10000 = 40000 = 50000 =
Retention time, 7 100 = 150 = 300 - 400

2.2 Blowdown
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Table 2 Comparison of Chemical Program

Description Before modification After modification
Corrosion & .
. KURIZET S-307C PLUSCLEAN HI-311
Scale inhibitor
. PO4: 17.3, Polymer: 33 PO4: 7, Polymer: 50
Main Component o . . .
Copper inhibitor: a litter Copper inhibitor: a litter
Characteristics | low and medium Ca-hardness medium and high Ca-hardness
Biocide POLYCRIN A-411 PLUSCLEAN ST-332
Main Component R-Cl> > 65 CMIT/Br mixture

biocide of oxidant, short effect | biocide of non oxidant, long effect and
Characteristics | and be suited low hardness | be suited long retention time & high

water number of cycle
Slime inhibitor POLYCRIN A-496 PLUSCLEAN ST-331
Main Component|  NyH, : 45, Dispersant: 17 CMIT: 1.5, Polymer: 20

biocide of non oxidant, prevent of
Characteristics | biocide of deoxidant sludge accumulation and fouling because

of including sludge dispersant
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Fig. 1 The View of Water Supply and Loss in Cooling Tower
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Fig. 2 Relation of Cycle of Number and Makeup, Evaporation, and Total
Blowdown Rate of Secondary Cooling System in HANARO
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Fig. 8 Variation of Solidity and Turbidity after Back—Flow Filter Unit
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