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Verification Test Results for Solar Hydrogen Station in Japan
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A high differential pressure water electrolysis-
type solar hydrogen station was installed on the
grounds of the Saitama Prefectural Offices and a two-
year verification test was carried out. This was the
first time for Honda to hand over a high differential
pressure water electrolysis-type solar hydrogen
station to a public institution such as the Saitama
Prefectural Offices for verification testing in this
way. The verification test involved using hydrogen
produced by a high-pressure water electrolysis
system to supply as fuel for an FCX Clarity fuel cell
electric vehicle used as an official vehicle by Saitama
Prefecture, collecting data, and conducting analysis.
During the two years of the verification test, the
outdoor environmental suitability of the system and
the changes in performance of the high differential
pressure water electrolysis stack were confirmed. This
also demonstrated the ability to maintain hydrogen
quality and provide a constantly stable supply of
hydrogen. All of the hydrogen supplied to the FCX
Clarity automobile was provided entirely with the
electric power from photovoltaic cells. Since the
Saitama Prefectural Offices operated one FCX
Clarity automobile, this had the reduction effect of
approximately 16% on the CO, emitted by all the
official Saitama Prefectural vehicles operated by the
particular office that operated the FCX Clarity. There
is a likelihood that a CO, reduction of approximately
41% can be further achieved by maximizing the use of
electric power from photovoltaic cells.
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Table 1  Specifications of SHS2
Hydrogen Flow rate 0.7 Nm3/h
production Filling pressure 35 MPa
Purity >99.99%
Storage 20 kg
Component Photovoltaic CIGS
module 10.5 kW

Electrolysis unit High-differential-

pressure electrolyzer

Utility Electricity 200 VAC
/50 Hz
Water Tap water
Unit volume Approx. 0.33 m3
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Fig. 3 External view of SHS2
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Table 2 Hydrogen quality of SHS2

Sampling date
ISO 14687-2
Feb. 16,2012 | Mar. 14, 2014

H,O (ppm) <5 <5 <5

O, (ppm) <1 <1 <5

N, (ppm) 4.7 <1 <100
CO (ppm) <01 <0.1 <0.2
CO, (ppm) <0.1 <0.1 <2

HC (ppm) <01 <0.1 <2
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Fig. 9 Dew point temperature of hydrogen
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