
“Fuel cell vehicles” are vehicles that are high in 
energy efficiency, capable of traveling distances 
equivalent to distances gasoline-based vehicles can 
travel and do not emit any CO2 or harmful substance 
as they travel. Fuel cell vehicles had been regarded as 

“dream vehicles” for a long time. However, the 
production and sale of fuel cell vehicles for general 
users is scheduled to start in 2015. 

As a result, the development of “hydrogen stations” 
for supplying fuel cell vehicles with hydrogen (the fuel 
for fuel cell vehicles) has become an urgent task, and 
efforts are being made by the industry, academia and 
government organizations towards the goal of 
developing 100 hydrogen stations throughout Japan 
by 2015, including efforts to provide hydrogen stations 
on the premises of existing gas stations and efforts to 
develop transportation and distribution networks for 
liquid hydrogen. 

An important factor in the development of hydrogen 
stations is the mode of supply of hydrogen to 
hydrogen stations. There are two modes of supply of 
hydrogen to hydrogen stations; the “onsite” supply 
wherein the hydrogen is produced on the premises of 
hydrogen stations from liquefied petroleum gas (LP 
gas) or town gas and the “offsite” supply wherein the 
hydrogen is brought to hydrogen stations using trailers 
in the form of liquid hydrogen and compressed 
hydrogen. 

Mitsubishi Kakoki Kaisha, Ltd., a plant provider that 
has been producing large-scale industrial hydrogen 
production equipment for many years, had been 
developing onsite hydrogen production equipment 
since 1998 utilizing its experience. However, to install 
hydrogen production equipment on the premises of 
existing gas stations so that hydrogen can be used as 
easily as gasoline, it had been necessary to develop 
smaller and higher-performance hydrogen production 
equipment. 

Therefore, Mitsubishi Kakoki Kaisha, Ltd. participated 
in the “Development of Technologies for Systems for 
Producing, Transporting and Storing Hydrogen and 
Other Technologies” Project of NEDO in FY2008 and 
endeavored to develop small hydrogen production 
equipment of one half the size of existing equipment 
and with a reforming efficiency of 85% (production 
efficiency: 80%). As a result, the company succeeded 
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in commercializing hydrogen production equipment 
called “HyGeia-A.”

The first commercial unit of HyGeia-A was installed 
in a hydrogen station provided on the premises of a 
gas station located in Midori Ward of Nagoya City of 
Aichi Prefecture. Long-term demonstration operation 
of that unit was started in 2013 as part of the 

“Development of Technologies for Local Hydrogen 
Supply Infrastructures and Social Demonstration of the 
Developed Technologies” Project of NEDO. 

Development of Small High-performance Hydrogen Production Equipment for 
Hydrogen Stations for Fuel Cell Vehicles that will become Popular in the Future 
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・Development of Technologies for Hydrogen Production, 
Delivery, and Storage Systems(FY2008-2012)

The “HyGeia-A” hydrogen production equipment installed in an area of 
the Kaminokura Hydrogen station 

The reformer, which is the heart of the hydrogen production equipment 
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　Solid oxide fuel cells (SOFC) are extremely efficient 
power generators, and the new type of ENE-FARM 
equipped with this is gathering attention.  By installing 
ENE-FARM, power transmission loss can be prevented 
as electricity will be generated at home, and also as 
heat and electricity is generated simultaneously, both 
forms of energy can be consumed without being 
wasted.  As the SOFC type ENE-FARM varies its 
output depending on the demand for electricity, it 
better suits homes that are interested in prioritizing 
power generation more than their hot-water supply.  
Additionally, as the power generator unit and the 
hot-water storage unit are relatively compact in size 
enabling a design with a small dimension of depth, it 
is perfect for being installed in densely populated 
locations.
　With regard to the durability of the cell which is an 
important component of an SOFC, NEDO integrated 
the wisdom of industrial-academic-government coop-
eration together with Kyocera, a manufacturer of the 
cells, in efforts of research and development.  As a 
result, progress was made in unraveling the effects of 
impurities on a level of mechanism, accordingly 
improving the durability and reliability of cells.  Addi-
tionally, using the SOFC type ENE-FARM equipped 
with the cells by Kyocera and developed by AISIN 
SEIKI, Osaka Gas participated in the verification tests 
conducted by NEDO.  Systems were installed through-
out Japan to verify its long-term durability, reliability, 
and efficiency, etc.  As a result, durability and reliability 
were improved, power generating efficiency was 
proved as 46.5% while efficiency as a co-generation 
system combined with supplying hot-water was 
90.0%, and an endurance time of 100,000 hours was 
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achieved.  Osaka Gas has currently achieved sales of 
approximately 700 units as of March, 2013 since the 
start of sales in March, 2012, and continues aiming for 
popularized expansion throughout Japan.

Development of a Residential Fuel Cell System using a High-Efficiency 
Solid Oxide Fuel Cell (SOFC)
Development of a Residential Fuel Cell System using a High-Efficiency 
Solid Oxide Fuel Cell (SOFC)

・Solid Oxide Fuel Cell System Technology Development 
(FY2004-FY2007),etc.

A generator unit undergoing an endurance test
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Q. Why did this project start? 
In order for the natural resource-poor Japan to continue sustainable growth in the future, it is vital to 

construct a next-generation type energy utilization society ahead of other countries through the 
development, introduction and popularization of innovative energy technologies. The hydrogen 
technologies pursued in this project are attracting attention as technologies which, when put into 
practical use, will serve as key technologies for achieving the above-mentioned goal. Currently, the 
industry, academia and government organizations are working in close coordination to pursue these 
technologies. This project was conducted as a project for establishing technologies for the series of 
equipment and systems necessary for the introduction and popularization of hydrogen energy through 
the development of technologies for highly durable and low-cost equipment and systems for the 
production, transportation, storage and charging of hydrogen, the development of element 
technologies, the development of next-generation technologies, the development of scenarios, 
feasibility studies, etc. before the establishment of the fuel cell vehicle and hydrogen supply 
infrastructure market (which is scheduled to be achieved around 2015) for the popularization of 
hydrogen energy in the future. In November 2011, 13 companies including automobile manufacturers 
and hydrogen providers agreed that they would work together for the introduction of fuel cell vehicles 
into the domestic market and issued a joint statement that the automotive companies will endeavor 
towards the goal of starting the sale of mass production models of fuel cell vehicles in 2015 and the 
hydrogen providers will endeavor towards the goal of providing hydrogen stations in the necessary 
scale (about 100 stations) in the pilot areas (i.e. the four metropolitan areas and other areas).  
 

Q. What was the aim of the project?  
The project aimed at developing by the end of FY2010 prototypes of the low-cost equipment and 

systems necessary for the introduction and popularization of hydrogen energy and conducting 
durability and other evaluations by FY2012 based on the prototype development results. Mitsubishi 
Kakoki Kaisha, Ltd. participated in the “Research and Development for Developing 
Higher-performance, Lower-cost and More Compact Hydrogen Production Equipment” part (an 
element technology development part) of the project and engaged itself in the development of the 
detailed specifications for small, high-efficiency and low-cost hydrogen production equipment that can 
be installed in small spaces such as those in the Metropolitan Area and in development work toward 
achieving installation in such small spaces. The hydrogen production equipment developed was 
installed in such places as hydrogen stations provided on the premises of gas stations and 
demonstration research using the installed equipment was conducted under the “Development of 
Technologies for Local Hydrogen Supply Infrastructures and Social Demonstration of the Developed 
Technologies” Project (FY2011-2015) of NEDO.  
 

Q. What is the role of NEDO? 
NEDO set up technology evaluation and other committees to reflect opinions of external learned 

people on matters relevant to the relevant fields in the operation and management of the project. In 
addition, NEDO set up three working groups (WGs) and one committee in cooperation with “The 
Research Association of Hydrogen Supply/Utilization Technology (HySUT)” to allow the industry, 
academia and government organizations and researchers participating in the project to report the 
contents and progress statuses of their research and development activities to each other and share 
research and development information, and regularly held report meetings, etc. NEDO also made 
efforts to operate the project in an efficient manner in the relevant fields of other related projects 
including the “Research Project for Advanced Scientific Infrastructures for Hydrogen,” “Research 
Project for Advanced Infrastructures for Materials for Storing Hydrogen,” “Research Project for 
Demonstrating Fuel Cells and Other Systems” and “Project for the Development of Technologies for 
Local Hydrogen Supply Infrastructures and Social Demonstration of the Developed Technologies” by 
conducting joint studies with such other projects on the sharing of data and results and on evaluation 
and testing.  
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