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The International Centre for Hydrogen Energy 
Technologies is a UNIDO project with the mission of  
demonstrating viable implementations of hydrogen 
energy technologies and facilitating their 
widespread use in developing countries. 

A Hydrogen-inclusive Future

Reasons:
� Fuel availability
� Reducing the environmental impact of using CnHm
� Independence from oil-producing countries

In the future there will be 2 major energy carriers:
� Electricity (for lighting, communications and IT)
� Hydrogen (replacing liquid and gaseous fuels in heating 
and transport)
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Hydrogen is the most common element in 
nature, it is highly reactive and consequently it 
can be used in many forms of combustion. If it is 
produced from renewables and used in fuel 
cells, the complete cycle is CO2 free. 

It must be produced from a primary energy 
source, it is difficult to be stored in form with high 
energy density, it is expensive and generally it is 
perceived as dangerous.
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A Hydrogen-inclusive Future

Where will the H2 come from? Where will it be used?
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Small combined power and heat fuel cells forSmall combined power and heat fuel cells for
residential use residential use –– demonstrations in Europe and Japandemonstrations in Europe and Japan



Distributed power generation
Back-up power ( UPS )
Portable power
In-doors heating ( CHP )
Automobiles
Buses
Scooters
Bicycles
Golf-carts
Forklifts
Utility vehicles
Space vehicles
Airplanes
Locomotives
Boats
Underwater vehicles
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A Hydrogen-inclusive Future

Major players in H2 and FCs
US, Canada, Japan, EU, IEA-HIA, IPHE

What about the developing world?

• Over 70% of 
increase in world 
primary energy 
demand between 
2004-2030 comes from 
developing countries.

• By 2030, China and 
India account for 57% 
of world coal demand, 
up from 43% in 2004.



CHINA

7.4 million USD for basic research on:

1) Fundamentals of Large-scale Production, Storage and 

Transportation of Hydrogen and the Related Fuel Cells

2) Hydrogen Production using solar energy

106 million USD for demonstration, commercialization, support of 

Chinese car industry:

1) Hydrogen technologies 

2) High Temp fuel cells

3)  Clean coal incl. H2 production



INDIA

In 2003, a National Hydrogen Energy Board has been set up under 
Ministry of New and Renewable Energy

In 2007 a Hydrogen Roadmap was prepared

1) Green Initiative for Future Transport (GIFT) , 1 million hydrogen 

fueled vehicles on the road by 2020

2) Green Initiative for Power Generation (GIP): 1000 MW of H2 

powered ICEs, GTs, high temp FCs

3) Recent order for 40,000 FC-based UPS for

telecom



BRAZIL

The only Latin American country member of IPHE 

50% share of global ethanol trade

Brazilian Government is elaborating policy and strategies for the 
Hydrogen Economy – road map

1) Hydrogen will be part of the Brazilian energy resources in 2020

2) Ethanol is the main source of Hydrogen 

3) Hydrogen production from electrolysis using 

excess power from hydroelectric power plants

4) Main applications: distributed generation, 

isolated systems, urban buses



SOUTH AFRICA

South Africa’s dominating position in platinum reserves

(more than 75% of the world known reserves), 

South Africa’s leading position in the coal gasification to 

liquid fuels technology.

Abundant solar energy

1) Supply 25% of catalysts demand for the global fuel cell industry by 
2020

2) Develop local cost competitive hydrogen 

generation solutions (PGM based & others)

3) Create sustainable jobs linked to the country’s

minerals wealth
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UNIDO-ICHET Mission



UNIDO-ICHET is located in Istanbul, Turkey
Formed in 2003 – trust fund agreement between
UNIDO and Turkish Government (Ministry of 
Energy and Natural Resources) 
Started operation in 2004
Budget $40M over 5 years
Currently, staff of about 25

UNIDO-ICHET Background



Design and implementation of 
demonstration projects

� H2 3-wheelers, New Delhi, India
� Bozca Hydrogen island, Turkey
� FC-based UPS, Turkey
� Fuel cell fork-lift, Turkey
� Hydrogen FC boat, Turkey

R&D projects / Test laboratories
� PEM FCs
� Bio-electrolysis
� Photo-electrolysis 

Conferences and workshops
Training and education
Networking
Support to UNIDO Director General

UNIDO-ICHET Activities



Pre-feasibility Studies
� Support up to 10 studies / year at US$ 10,000  per 
study, 100% funding
� An additional US$ 15,000 is available from BSEC
� Application form available to download at web site
� Inform applicants of evaluators comments
� Allows expert / consortia to apply
� Evaluations every 3 months

ICHET Support to International Projects

Pilot Projects
� Support 1-2 selected projects per year in 
developing countries with an ICHET support of up to 
500,000 of US$,  50% funding



DELHY-3W
H2 3-wheelers in India 
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Demonstration Projects



H2 3-wheelers in India 
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Demonstration Projects

Bozcaada H2 island



10 kW Fuel Cell UPS

H2 storage 
@20 bars

Hospital

25 kW 
Electrolyzer

20 kW PV panels 25 kW wind turbine

H2O
H2

Control Strategy

Local grid 220V

Compressor

Governor’s House

5 kW Fuel Cell Boat5 kW Fuel Cell Boat 5 kW Fuel Cell Golf5 kW Fuel Cell Golf --cartcart

H2

H2 storage cylinders @220 bar

5 kW Fuel Cell UPS5 kW Fuel Cell UPS

10 kW Fuel Cell UPS10 kW Fuel Cell UPS

Hospital
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International Pilot Projects

H2 Islands GEF proposal 
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� Transfer of Technologies (0.5)
� Diffusion of Technologies (0.297)
� Management (0.268)

INDICATIVE CALENDAR

Milestones Expected Dates

Work Program (for FSP) September 2009

CEO Endorsement/Approval April 2010

GEF Agency Approval May 2010

Implementation Start June 2010

Mid-term Evaluation June 2011

Project Closing Date June 2012
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THANK YOU FOR YOUR 
ATTENTION!

nlymberopoulos@unido-ichet.org


