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SUMMARY

Subject of Topic

Development of Research Plan for Highly Efficient Hydrogen FEnergy

Technologies

. Objectives and Significance

Korea, as a 9th largest green house gas emitter in the world, is
pressured to reduce the green house gas emission by the global society.
The need for the development of clean energy technologies can no longer
be delayed

In order to use infinite but sporadic natural energy stably, conversion
and storage into a hydrogen is most suitable

By simultaneously solving the Trilemma of Energy-Environment- Growth,
the need for the development of clean hydrogen energy is required, which
can also make “low carbon-green growth” possible

Owing to the termination of 21C Frontier Program, next stage research
strategy for hydrogen energy development is necessary

Succeeding the achievements of 21C Frontier Program, the promotion of
the development of break-through technologies of non-fossil fuel based
manufacturing-non-pressurized storage, aiming for an acquisition of

market after 5 years

Scope and Contents

Global demand forecast and environment analysis of hydrogen energy
technologies

Status on Korea's major hydrogen energy projects and analysis of
technology development capacity

Development of R&D scope and deduction of specific technologies through
the evaluation of hydrogen energy technology demand

Methods and strategies of developing fundamental technologies
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\%

Analysis on Technical, political, and economical feasibility studies of
hydrogen energy technologies

- Analysis on technology development suitability, success possibility,
repetitiveness to other similar projects, mportance of national strategy,
relevance to higher-ranked plans, and economic ripple effect

% In need of differentiating from existing 21C Frontier and other governmental

R&D programs, yet creating linkages between the existing and new programs

. Results & Discussions

Because for hydrogen, from manufacture to utilization, cleanliness is
assured, it is the most ideal energy carrier in the future in preparation
for the global warming

In spite of US and Europe judging that the utilization of hydrogen
energy is the most realistic way to store renewable energy source in
large scale, in our nation, it’s not getting any recognition

Our nation, as a energy-deficient country, is relying 96% on import, but
at the same time, we are ranked 10th in the world for energy
consumption. Therefore, domestic technology development that can
introduce hydrogen energy for the energy independence is imperative
Through Ministry of Science, ICT and Furture Planning’s 21C Frontier
Hydrogen Project (terminated in 2013), the technology level of domestic
hydrogen energy has shown a rapid growth and has reached 75% of
advanced countries like US in 2012

Therefore, we need to develop next generation hydrogen energy
convergence technology by succeeding the fundamental and core
technologies already established

Based on environment analysis, demand status, excellence, distinctiveness and
the level of urgency, furthermore through connection with the 21C
Frontier Project, 4 research topics with 8 promising technologies have

been derived with high priority



O "Advanced Electrolysis for Hydrogen Production,” Photocatalyst-bio
Hybrid Hydrogen Production,” "Cyclic Redox Hydrogen Production” and
"Advanced Hydrogen Storage for Hydrogen Vehicle” are selected as the

priority projects to invest

. Conclusions

O Based on environment analysis, demand status, excellence, distinctiveness and
the level of urgency, furthermore through connection with the 21C
Frontier Project, 4 research topics with 8 promising technologies have

been derived with high priority

Core Technology Sub-technology

Advanced Electrolysis for | -Next Generation Alkaline Electrolysis
Hydrogen Production -Polymer Electrolyte Membrane Electrolysis

Photocatalyst-bio Hybrid | ~Photocatalyst-enzyme Hybrid Hydrogen Production
Hydrogen Production -Photocatalyst-microbe Hybrid Hydrogen Production

Cyclic Redox Hydrogen -Thermochemical Redox Hydrogen Production
Production -Cyclic Redox Reforming Hydrogen Production

Advanced Hydrogen ) )
-Adsorption-desorption Smart Hydrogen Storage
Storage for Hydrogen

) -Liquid based Reversible Hydrogen Storage
Vehicle
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