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A Study on Effects of Hydrogen Gas Pressure in Volume Control Tank
on Hydrogen Concentration of Primary Coolant
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Abstract

The hydrogen pressure and water drop size in the Volume Control Tank (VCT), and the letdown
flowrate affect the dissolved hydrogen concentration of reactor coolant significantly. This paper
introduces a hydrogen absorption mechanism using Henry's law and the two—film theory for a water
drop. With this hydrogen absorption mechanism, the absorbed hydrogen concentration is a function
of the dropping distance and dropping time. Also, the relations between the initial nozzle velocity,
the size of the water drop, hydrogen pressure and the letdown flowrate and the dissolved hydrogen
concentration of reactor coolant are studied.
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Fig. 1 Hydrogen concentration vs. distance with Fig. 2 Hydrogen concentration vs. distance with

variation of the initial velocity (C, = 15 cc/kg Hz0O, variation of the initial velocity (C, = 15 cc/kg H20,
Pa = 44.7 psia) : dp = 1 mm Pa = 64.7 psia) : dp = 2 mm
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Fig. 3 Hydrogen concentration vs. distance with

variation of the drop size (C, = 15 cc/kg H2O,

Fig. 4 Hydrogen concentration vs. distance with
variation of the drop size (C, = 15 cc/kg H-0,

Pa = 44.7 psia) = 64.7 psia)
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Fig. 5 RCS hydrogen concentration on flowrate

(Co = 15 cc /kg H20, Pa = 44.7 psia) : dp = 1.0 mm

Fig. 6 RCS hydrogen concentration on flowrate

(Co = 15 cc /kg HoO, Pa = 44.7 psia) - dp = 1.2 mm
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Fig. 7 RCS hydrogen concentration on flowrate
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Fig. 9 RCS hydrogen concentration on flowrate
(Co = 15 cc /kg H20, Pa = 64.7 psia) : dp = 2.0 mm
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Fig. 11 RCS hydrogen concentration on drop size

(Co = 15 cc /kg H0, Pa = 44.7 psia) :
m = 112 gpm
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Fig. 13 RCS hydrogen concentration on drop size
(Co = 15 cc /kg HXO, Pa = 64.7 psia) : m = 112 gpm
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Fig. 8 RCS hydrogen concentration on flowrate
(Co = 15 cc /kg H0, Pa = 64.7 psia) : dp = 1.0 mm (C, = 15 cc /kg H20, Pa = 64.7 psia) : dp = 1.6 mm
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Fig. 10 RCS hydrogen concentration on drop size
(Co = 15 cc /kg H20, Pa = 44.7 psia) : m = 28 gpm

RCS Hydrogen Concentration on Drop Size (28gpm)

30
<
= -—
2 25 —
852 WQ
S
S
e
3 g 15 —e—1.0m]
8 —m—1.20m
<10 —o—1.4m|
ILJ 1.6mm
2 5 —x—1.8mH
—e—2.0mn
0 . . N
0 200 400 600 800 1000 1200 1400
Time (min)

Fig. 12 RCS hydrogen concentration on drop size

(Co =

15 cc /kg H:0, Pa = 64.7 psia) :

m = 28 gpm
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