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Verification Test of Solar-powered Hydrogen Station (SHS) with Photovoltaic Modules
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ABSTRACT

A solar-powered hydrogen station (SHS) with
photovoltaic modules has been established to produce
hydrogen with zero CO, emissions. The SHS has been
stably producing hydrogen for almost four years, and
also, the hydrogen supply for the Honda FCX fuel cell
vehicle has been demonstrated. This operational status
has demonstrated that stable hydrogen production can be
achieved using a renewable energy source. Using only
the variable power generated by the photovoltaic
modules, the SHS system operates at an efficiency of
approximately 53%, and produces approximately 1500
Nm?® of hydrogen per year, equivalent to 8000 miles-run
by the FCX. Using verification tests, feasibility studies
of a household renewable hydrogen station, projected as
a future mode of hydrogen supply, have been completed.
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Fig. 2 CIGS thin-film photovoltaic modules
(prototype; manufactured by Honda
Engineering Co.,Ltd.)
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Fig. 3 Water electrolysis stack using newly
developed Ru-based catalyst
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Fig. 4 Operating results for one-day in August 2006
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Fig. 5 Operating result for one-day in August 2006
(PV-generated power versus system
efficiency)
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Table 1 Comparison of annual SHS performance

Year 2004 2005 2006 2007*

PV-generated power

[kWh/day] 26.7 26.2 28.2 28.3

Hydrogen production

[Nm3/day] 4.1 3.9 4.2 4.1

System efficiency 541 | 522 | 532 | 523
(%]

Amount of produced

hydrogen* [ng] 1485 1400 1550 1520

*Data from January to July, 2007
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Table 2 Comparison of hydrogen refueling stations

Manufacturer [WE?* efficiency**| Power consumption [kWh/Nm?]
(Location) (HHV) WE* Compressor
(Lo?z:s«zes) 95.1% 4.749 0.675
(;/;’Iin':‘af;) 90.6% 5.165 0.308
(Sa;:n':iﬁara) - 4.940 0.275
Ya;‘é?:gt“a - 5.769 1.638

* WE : Water Electrolysis
** Operating temperature : 80 °C
Current density 11 Alem?
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Fig. 9 Performance comparison of hydrogen refueling
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