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Concept of renewable energy storage and hybrid generation system

Composition of hydrogen powered generation

20kW wind turbine for polar use

Developing a wind generator for polar region
To resolve the tight electrical situation at Syowa Station, solar and wind 

power could be used as accessible renewable energy in polar regions. 
In high-latitude polar regions, sunlight can be used only for about half 

of the year, but wind power is available all year round. However, there is 
a harsh environment such 
as low air temperature and 
strong wind exceeding 50m/
s in this region. There were 
no commercially available 
products that could withstand 
s e v e r e  e n v i r o n m e n t a l 
condit ions and could be 
i ns ta l l ed  us ing  l im i t ed 
equipment at the station and 
could be transported by the 
research vessel Shirase . 
To address this problem, 
we jointly developed such a 
system with a manufacturer 
of wind turbine. 

After installing the system 
at Syowa Station, we aim 
to eliminate the amount of 
fossil fuel use by linking 
with the system of hydrogen 
powered generation. Equipment  of hydrogen powered generation

If these long-tram stockpiled-type renewable energy systems could be made practicable, they could be 
used in a variety of situations, including remote islands where the energy supply is unstable (as at Syowa 
Station), or in disaster-damaged areas where the energy supply from other areas has been interrupted.

Successful demonstration experiment on hydrogen-
based storage and use of renewable energy

In recent years, observation equipment requiring a large demand of 
electric power has been installed at Syowa Station, and fuel consumption 
is increasing. JARE (Japanese Antarctic Research Expedition) resupply 
system is the annual shipborne resupply of fuel to Syowa Station. And 
the volume capable of transportation is already limited. Using renewable 
energies is essential to compensate for shortage of fuel, but wind and solar 
renewable energies have hourly and seasonal fl uctuations. That makes it 
diffi cult to harness the renewable power more effi ciently.

The aim of the demonstration experiment developed this time is to confi rm 
a series of process in which the output of a wind generator is temporarily 
converted to hydrogen and stored as organic hydrides and electric power is 
then extracted from the stored hydrogen.

In future, we aim to create a hybrid power generation system in which the 
output of wind and solar energies are converted to hydrogen and stored 
for a long time. This system will compensate for time-related and seasonal 
variation in renewable energies. 

Development of a long-term stockpiled renewable energy system
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