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Hydrogen and Fuel Cell
-. Hydrogen and Fuel Cell Program since 1988

Background: Urgent Energy and Environmental Challenges 

Programs: Research, Development, Validation, Demonstration, 

and Commercialization

-. Energy Situations in Korea
Population: ~50 million

Energy Import (97%)

5th largest Oil importer, 2nd largest LNG importer

Energy consumption (10th)



-. Energy-intensive, Manufacturing-based Economy



4

-.  “Low Carbon, Green Growth” as the new national vision

“Low Carbon, Green Growth”

as a means to change the structure of our economy and

create a new growth engine 
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Plan of Actions

Fostering New and Renewable Energy(NRE) Industry

- Increased renewable energy share: 2.24%(’06) → 11%(’30) → +20%(’50)

- Initial market creation & reinforced promotion programs
* 1 Million Green Homes’ project,  Strengthen mandatory NRE use in public buildings, etc.

Proportions by Energy Source   
2007 2030



Strategic Choice of 9 Pontential Sectors



Market-Oriented Technology Development
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Trillion won= 10 billion dollars



National RD&D Organization
for H2 & Fuel Cell

-. Established in 2003 to expedite the commercialization of Hydrogen and Fuel Cell

-. Propose the Vision for Hydrogen economy in Korea

-. Develop a national plan, road maps to create a new industry

-. Set up a detailed action plan to meet nation's dissemination target

-. Coordinate and allocate R&D programs supported by government



Roles & Activities of the Ministries
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Ministry of 
Knowledge Economy

Ministry of 
Land, Transport and 

Maritime Affairs

Ministry of 
Education, Science and 

Technology
Ministry of Environment

H2 & Fuel Cell
Initiatives

- R&D of H2 Production, Storage, 
Delivery and Utilization

- Deployment of Eco-Friendly Vehicles
(Green Cars)

-R&D of Fuel Cells and Fuel Cell 
Vehicles

-R&D of Safety and Regulations 
of Fuel Cell Vehicles



(~(~’’09  Budget : 09  Budget : ＄＄300million, 30% of Renewable energy program)300million, 30% of Renewable energy program)
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R&D Activities of The MKE (Knowledge Economy)

Development of Hydrogen and Fuel cell
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R&D Programs for Renewable Energy (11 types)
-Hydrogen, Fuel Cell, Photovoltaic, Solar, Thermal, Wind, Bio, Waste, Geothermal,   
Marine Energy, Hydro, Synthetic Fuel

R&D Programs for Eco-Friendly Vehicles
-. FCEV, EV, HEV, PHEV, Clean Diesel

Budget for FCEV: $ 7 M/year (50/50 cost share)



R&D Activities of The MEST (Education, Science & 
Technology)
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21st Century Frontier R&D programs: '03 ~ '12
(Budget: $100 million (Government $86M, Industry $14M)

-. Hydrogen Production

Biological, Photocatalytic, and Photochemical Production, 

Water Electrolysis, etc

-. Hydrogen Storage

Metal Hydrides, Nano-Structured Materials, Chemical Hydrides, etc.

-. Hydrogen Utilization and Policies



P12 KP11 JP10 IP9 HVision of Hydrogen Economy (MKE 2003, revised in 2008)



P13 LP12 KP11 JP10 IP9 HDissemination of Target by 2012
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Fuel Cell 
Classification Fuel Cell Type Capacity

Phase I
(03~05)

Phase II
(06~08)

Phase III
(09~12)

R & D Validation 
Demonstration

Dissemination

Hydrogen 
Fueling Station

- - 1 10 50

Industrial Power 
Generation

MCFC 250~1,000 kW Cumulative 300 units

Vehicle 
Transportation

PEMFC

200 kW Bus: - Bus: 10 Bus: 200

80 kW Passenger Car: 10 Passenger Car: 300 Passenger Car: 3,200

Commercial 
Power 

Generation
PEMFC/SOFC 5~50kW Cumulative 2,000 units

Residential 
Power 

Generation
PEMFC/SOFC Less than 3kW Cumulative 10,000 units

Portables DMFC/PEMFC 2W, 50W, 100W R & D Commercialization

Source: National RD&D Organization for Hydrogen and Fuel Cells (2008).
Note: DMFC = direct methanol fuel cell; MCFC = molten carbonate fuel cell; PEMFC = proton exchange membrane fuel cell;
R&D = research and development; SOFC = solid oxide fuel cell.



P13 LP12 KP11 JP10 IP9 HFCEV Roadmap of Korea (MKE, 2009)



P10 IP9 HDomestic Fleet Program
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FCEV Status & Near-Term Plans 



Demonstration Project for RPG



History of MCFC Development
for Power Generation Application
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