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Abstract

The selection criteria on the primary water chemistry of SMART by comparing the
chemical design features with those of the current operating PWRs is analyzed. The
most essential differences in water chemistry between the PWRs and SMART reactor is
characterized by the presence of boron in water. SMART is boron free reactor, and the
ammonia is used as a pH reagent. In SMART reactor hydrogen gas is not added to the
primary coolant, but is normally generated from the radiolysis of ammonia of the coolant
passes through the core. Ammonia is added once per shift because SMART reactor has
no letdown and charging system during power operation. Because of these competing
processes, the concentrations of hydrogen, nitrogen and ammonia in the primary coolant
are steady state concentrations, which depend on the decomposition/combination rate of
ammonia. Ammonia chemistry in SMART reactor has many advantages in that no
hydrogen gas injection is needed to control the dissolved oxygen in primary coolant
because of spontaneous generation of hydrogen and nitrogen produced by the reaction of
ammonia decomposition.
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Table 1. Design Specifications for Primary Circuit Water

Chemical SMART

pH 9.5 - 10.6

Hydrazine, ppm -

Ammonia, ppm 10

Lithium, ppm -

Dissolved Hydrogen, cc/kg H-O 25 - 50
Dissolved Oxygen, ppm 0-01
Dissolved Nitrogen, cc/kg HsO 0 - 100
Chloride, ppm <0.05
Fluoride, ppm <0.05
Boron, ppm 0

Table 2. Equilibrium concentration of ammonia water chemistry parameters
according to the operating power range for SMART

Parameters Value
Reactor Power(%) 10 50 100
Ammonia concentration, ppm >15 165 20
Hydrogen concentration, cm>(STP)/kg 20.1 194 24.2
Nitrogen concentration, cm*(STP)/kg 1122 1021 1380
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