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A High-purity Hydrogen and Oxygen Generator (HHOG) (2)
—applications of HHOG to hydrogen utilizing fields—
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A High-purity Hydrogen and Oxygen Generator (HHOG), which directly electrolyzes deionized
water and generates high-purity hydrogen and oxygen gases, has been developed. The HHOG
can be applied to a wide range of gas volume requirements, using a unit type for small-scale
needs and a system type for large-scale needs. The HHOG is superior in gas purity, safety and
maintenance to an alkaline water electrolyzer or a storage system like a cylinder. It is most
suited for the on-site gas generation system of a nuclear power plant, a thermal power plant,
a semiconductor manufacturing process and so on.
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Table 1 Impurities in hydrogen or

g2

¥ 25 LB HHOG %
Table 2 Specific features of system type HHOG

oxygen gas
Type HHOG-10 HHOG —20 HHOG —50

H: o Gas Hydrogen 10N nf/hr 20N ni/hr 50N mi/hr
Gas purity % | =299.99994 =99.94 volume Oxygen 5 Nmi/hr 10N id/hr 95N it /hr
N. ppm 0.50 <2.0 Electrochemical unit number 8 16 40
CnHm Ppm <00]. <001
Co ppm <0.01 0.07 Electrolyzed D1 water 0.01m /hr 0.02md/hr 0.05m /hr
CO. ppm 0.09 0.66 . % %
Ar ppm <001 0.02 Electric power 400V XT2KW | 400V X 144KW | 400V X 360KW
0: ppm 0.05 - Area” 10m X 6 m 10m X12m 10m X 25m
H. ppm - 573.7

Symbol < means lowest limit of detection.
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Hz/H.0
separation 2 After  Buffer

tank

ryer

DI
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* Total area for demineralizer, HHOG and pressurizing units.
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/ Ha gas
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0:/H0 O,
separation dryer
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Fig. 1 Flow diagram of system type HHOG.
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Fig. 2 System type HHOG.
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Table 3 Comparison of system type HHOG with alkaline water electrolyzer

System type HHOG Alkaline water electrolyzer
Gas purity 99.9999% 99.8%~99.9%
Gas purity Possibility of . o
contamination of gas None Alkaline contamination
Current density 0.7A/ctf 0.2~0.4A/crf
Control in gas volume 0 ~100% 20~100%
Control of pressure difference between -
electrodes 0~ 2kg/af 0 kg/cnf
P0551b111ty of None High
. material corrosion
Maintenance " :
Other No Concentration of alkaline
ne electrolyte must be controlled.
Wastewater treatment Not necessary Necessary
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Fig. 3 Boiling water reactor.
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Fig. 4 Causes of SCC (stress corrosion cracking).
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Fig. 5 Effect of hydrogen injection in BWR plant.*
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Barseback 1991~ alkaline water electrolyzer
Japan | Fugen 1985~ alkaline water electrolyzer

FHERT 1 RBEIKD S OBEZIIO . 2 REBEHIKD 5
REERLESEB, BELALERKR Y —Er2Eizs .
EiE L RERTERERIT, ¥ —ErEli- &K
KB TKICR D BLEEZ W > THU 2 RIGHKE L
THRIXREE L ON B,
3. 2. 2 KIFEHEAIKLBZKEEH

PWR @ 1 IREGEHKDEE X BWR &fFHE. 257 v L X
BTSN, SCCREDTREM D H 5, PWR @ 1 (k%
3. BWR EERQ 0 INE S N HOBHBEERAR L O T,
BB SKEEHANEETH 5, PWR 1IRFRTIE. SCC
Flicxt U<y BWR ERIBRIC 1 IRQEIKPIc kFEEEAL
TAEELEEAERL TV 5, SCCMEIic nELAL
MAREZE I 5ppb LT, BHEKZEAFIZ14NmI ke
H.O Th b, Ll IBEKKRTEARIT, FHOBRE
BHMIcHEHENTVWE Y LT =y AAEOKERNIC L 3
Ik FE MBI N 2 R/ NBICNZ B 7291, 15~50Nml/kg+H
20 ICHIBR & . WH30Nml/ kg H.O FEE CHEHizI N T
L\64>7)O
3. 2. 3 KEHKEHME

3. 1 4T Ltk H iz, v 27 L8 HHOG I
FHREROKBMAERE IR ICE L TVWd, UL,
PWR 1 RAZWGEHERRTH A cH. BWR Dk S IciE
ANKEDBEKREP S 7 H 2 E LTHRINE T &1L,
KEFAARRBDIZ OV, ¥ 257 2BHHOG T3, 2=y
b HHOG 258 L T\ 3,
4, KHEZEFROHER
4. 1 Y—EVREBOKZASHY

y — v s RBEEOKESH AN Z1B0ERICE L

Reactor

Autoclave

!

= Coolant
[Seawater]
Pump

Cleanup
system

H; injection

FOR  MEARE OB

Fig. 6 Pressurized water reactor.
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