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Verification Test of High Differential Pressure Water Electrolysis-type Solar Hydrogen Station (SHS2)
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A high differential pressure water electrolysis-
type solar hydrogen station (SHS2) was developed,
envisioned for household use, and verification tests
were conducted for approximately one year with
production of hydrogen used by fuel cell electric
vehicles. This SHS2 unit is equipped with a high
differential pressure water electrolysis stack that
raises the pressure of the hydrogen produced by
water electrolysis to 35 MPa, enabling supply of the
hydrogen to fuel cell electric vehicles. This technology
has obviated the need for a mechanical compressor to
compress the hydrogen, and has achieved low noise,
high efficiency, and compactness.

As a result of the verification tests, it was found
that the amount of hydrogen produced in one year
was approximately 120 kg, and the amount of electric
power needed for production was fully supplied by
solar cells. The initial system efficiency was 55.5%,
and 6.38 kWh of electric power was consumed per
1 Nm® of hydrogen. Increased efficiency and other
such work on the stack and device is anticipated
to allow system efficiency to be raised to as much
as approximately 70%. Operation simulation using
data obtained in verification tests showed that the
convenience for most users could be increased by
installing a storage tank together with the SHS2.
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Fig. 1 External view of Solar Hydrogen Station
(SHS2)

Table 1 Specifications of SHS2
Flow rate 0.7 Nme/hr
(0.5 kg/8 hr)
Hydrogen
production | Filling pressure | > M2 (max.)

(approx. 5000 psi)

Purity > 99.99%
Photovoltaic CIGS thin-film solar cell
6 kKW system
modules ,
Component (approx. 53 m?)
Electrolysis High differential pressure
unit electrolyzer
Electricity 240 VAC
Utility
Water Tap water
3
Unit volume Approx. 0.33 m

(approx. 12 cf)
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Table 2 Hydrogen quality of SHS2

1ISO14687-2 SHS2
H, >99.99% >99.99%
H,O <5 ppm <1 ppm
Hydrocarbon <2 ppm <0.1 ppm
O, <5 ppm 1 ppm
He, Ar, N, <100 ppm <16 ppm
CO, <1 ppm <0.1 ppm
CcO <0.2 ppm <0.001 ppm
Sulfur <0.004 ppm <0.0008 ppm
HCHO <0.01 ppm <0.001 ppm
HCOOH <0.2 ppm <0.001 ppm
NH; <0.1 ppm <0.02 ppm
Halogenates | <0.05 ppm <0.004 ppm
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Table 3 Refueling frequency at public stations

Current With SHS2
High 111 52
Mid 101 31
Low 61 2
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Table 4 System utilization rate

No tank With tank
High 32% 79%
Mid 44% 68%
Low 32% 52%

Table 5 Refueling frequency at public stations

No tank With tank
High 52 15
Mid 31 26
Low 2 0
Frequency Fuel level Frequency
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Fig. 12 Storage contribution for user
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