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Securing energy and conservation of environment are the most important issues for the sustainable development of human beings. Until now,
people have relied heavily on fossil fuels for the energy requirements and has released large amount of CO2. Greenhouse gases such as CO2
emission is regarded as the main factor in climate change in recent years as stated in the IPCC report in 2007. The energy problem cannot be simply
labeled as a technological one, as it is also deeply connected to social and economic elements.

Graduated School of Energy Science, Institute of Advanced Energy, Department of Nuclear Engineering, and Research Reactor Institute have
jointly proposed a Global COE program to establish an international education and research platform to foster educators, researchers, and policy
makers who can develop technologies and propose policies to establish a scenario toward a CO2 zero-emission society not dependent on fossil fuels
by year 2100. At the Global COE, students will acquire a faculty to survey the whole "energy system" through participation in scenario planning and
interaction with researchers from other fields, and apply it to each research. This approach is considered to become a major distinguishing feature in
human resources cultivation.

In the course of implementing the Global COE, we situate the GCOE Unit for Energy Science Education in the center, and we progress from the
Scenario Planning Group, the Advanced Research Cluster to the Evaluation with forming mutual associations. The Scenario Planning Group
prescribes scenarios for transition from current energy systems to a CO2 zero-emission energy system, establishes new methods of forecasting
possible technology for CO2 reduction, and proposes new social values of CO2 zero-emission society by integrating social sciences, human sciences
and natural sciences for realizing sustainable energy systems. The Advanced Research Cluster promotes socio-economic study of energy, study of
new technologies for solar energy and biomass energy, and research for advanced nuclear energy by following the road map from the Scenario
Planning Group. The Evaluation is conducted by exchanging ideas among advisors inside and outside of the university and from abroad to feed back
the scenario, the education, and the research. For education, which is the central action of the Global COE, we establish the GCOE Unit for Energy
Science Education and select 30 students annually from the doctoral course, and conduct human resources cultivation. Students of the Unit participate
in the Scenario Planning Group and the Advanced Research Cluster. The students also attend to international internships and research workshops
outside Japan. We will strive to foster young researchers who will not only be able to employ their skills and knowledge with wide international view
as well as expertise in their field of study to respond to the needs of society in terms of the variety of energy and environmental problems, but who
will also lead to a 21st century full of vitality and creativity while working towards harmony between the environment and mankind.

January 2009,
Kyoto University Global COE Program, "Energy Science in the Age of Global Warming" Program Leader, Prof. Dr. Takeshi Yao
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Kyoto University Global COE Program

Energy Science in the Age of Global Warming

—Toward CO2 Zero-emission Energy System—
Graduate School of Energy Science
Institute of Advanced Energy
Department of Nuclear Engineering
Research Reactor Institute

The present COE will provide new approaches for the education-
and-research on energy science as an international COE of Energy
Science under the Age of Global Warming. The objective is to
perform the research toward the realization of zero CO2 emission
system in a scientific/technological as well as a policy-making manner
through the coherent research and development of renewable energy,
advanced nuclear energy, and the timely assessment of research
progress based on what is actually needed from the public.

Establishing "COE Unit for Energy Science Education” as a core of
the present COE, coherent research and development of Zero CO2
emission scenario and advanced research as well as evaluations of
program will be pursued. Scenario research/planning group will
prescribe energy supply and demand scenarios toward a zero CO2
emission system. The advanced research cluster will systematize
analysis, evaluation, planning, and system design based on the
technological and social aspects of new energy systems such as solar
energy, bio-energy, and advanced nuclear technologies. Evaluation on
teaching, graduating student career and research results will be carried
by self-check as well as external committee, of which will be reflected

in this COE program.

Zero CO2 Emission Energy Scenario Planning

i

Scenarios toward a Zero CO2 Emission Energy System
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G-COE Assistant Professor (Research Reactor
Institute)

2007.2. Ph.D. in Kyung Hee Univ., Korea, 2007.3. Post Doc. in
Kyung Hee Univ., Korea. 2007.9. Post Doc. in Korea Atomic
Energy Research Institute.

Special field: Nuclear Engineering

As a solution for the reduction of global warming gases in
the electricity generation, a nuclear power plant is
representative to obtain higher power generation than
alternative methods - wind/tidal/geothermal power generation.
Nowadays, various options such as ADS(Accelerator-Driven
System)/Sodium or Lead alloy cooled fast reactor which can
be reduced a high level radioactive material has been studied.
I hope to contribute the valuable research results in the basic
development of ADS using KUCA(Kyoto University Critical
Assembly) with a high energy proton accelerator (FFAG,
Fixed Field Alternating Gradient).

G-COE Assistant Professor (Graduate School of
Energy Science)

Received Ph.D. (Energy technology) at JGSEE in Thailand in
April 2007. 21COE researcher. P. D. at IAE, and Mission
Research Fellow at RISH of Kyoto University.

Special field: Microwave Material Processing

Microwave heating has a lot of advantages such as fast
and selective heating as well as high efficiency compared
with conventional heating. My study aims at developing a
low-carbon material processing by use of advantages of
microwave heating. I would also exert an effort to achieve
an international collaborative networking for maximizing
the progress of G-COE's achievement through SEE Forum
and other relevant networks in the fields of energy and

environment.

G-COE Assistant Professor (Graduate School of
Energy Science)

Received Ph.D. (Energy Science) in Kyoto University, Japan.
Post Doc. in Institute of Advanced Energy, Kyoto University.
Post Doc. in Pioneering Research Unit for Next Generation,
Kyoto University.

Special field: Chemistry, Biochemistry, Bioorganic chemistry

To construct the CO2 zero-emission energy system not
dependent on the fossil fuel, I will challenge to develop a
highly effective solar energy system that equals the
photosynthesis of the living organisms. The aim is the
creation of a new concept and the artificial photosynthesis
system that converts solar energy into chemical energy, by
the development of the artificial photosynthesis complex

using the functional biomolecules.
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G-COE Assistant Professor (Department of Nuclear
Engineering)

2002 Doctor course of Nuclear engineering, Kyoto University ,
2001-2004 JSPS Research Fellow

2004-2008 Research Associate, Nagoya University

Special field: Thermofluid engineering, Computational

I-LIZF 5 mechanics

Yoshinobu Yamamoto TN AT LOFBEATED 5 VI E 5 %55 In the advanced nuclear energy systems, development of
ZEOEESEHI A1H FAL - e bey) Bz AvE—%27 high-quality prediction technology concerning thermofluid
Arrival Date — VCHHRWRERIANVT—HE LTHLT 570 dynamics, is one of the key issues to reap maximum harvest

November 1, 2008
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from nuclear energy.
In this study, I will challenge to break down some

technical barriers of thermofluid dynamics under severe
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conditions on nuclear reactor engineering, such as high

and multi-physics
complexities (multiphase flow, turbulence, and phase
change). Finally, I would like to develop a high-precision
numerical simulator for multi-physical thermofluid

dynamics on the advanced nuclear energy.
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Prof. Hiroshi Matsumoto, President of Kyoto University

The industry-university cooperation symposium was held at Kyoto Terrsa (Kyoto Citizen's Amenity Plaza) on December 19. About 130 people
have participated in our symposium from company mainly in manufacturing industry, research organization and universities. The Program was
composed of two parts: lectures by invited speakers and seeds presentations by members of departments moving ahead with our G-COE program. The
invited speakers were Professor Hiroshi Matsumoto, President of Kyoto University (photo) and Mr. Hiroshi Morimoto, Executive Vice President and
Director of Kansai Electric Power Co. Inc. In seeds presentation session, 18 presentations of findings from research were delivered first by oral and
then at poster booths. Many booths were filled with people having interest in the topics and lively discussion and information exchange were
conducted there.

SEE Forum
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SEE Forum is an Asia Pacific network of academic, science, and technology communities working in the area of sustainable energy and
environment, which was inaugurated under an agreement of "SEE-2006-Expression of intent on New Energy Initiatives" during SEE 2006
Meeting, Bangkok in 2006.

The primary aim of the SEE Forum is to promote new energy initiatives that will contribute to mitigating climate change and improving energy
security. Since the 3rd SEE Forum in November 2007, SEE Forum has expanded its networking in strong cooperation with 21 Universities of
ASEAN University Network (AUN), and continued step-by-step efforts toward the initiative. During 4th SEE Forum at New Delhi, India during
11-13 December 2008, we adopted the "New Delhi Initiative"”, of which requires an establishment of each national chapter of SEE Forum and
addresses an strong contribution from Japan to achieve the initiative. Next, Sth SEE Forum will be held in Bangkok, Thailand during 18-22 May
2009, and 6th SEE Forum will be held in Yogyakarta, Indonesia in end of November 2009.

. T

22O ERRSEE Meeting, Bangkok (1st SEE Forum) 4 > K 4th SEE Forum

IAEAL > # — > v TEBA% / Seminar on IAEA Internship

Fi204E12 H18H, 14 1 30—16 1 00 2 5£H10175 5 12 TIABAREH Ak — KA W Tirb L E L7z, TAEADARE.
BN A=y 7 BEFRHOFR S 2 SOV TEHAPH ) . F20%80FE0E#LICHEEL £ L7z,
Seminar on IAEA (International Atomic Energy Agency) internship: Mr. Shoichi Yatsu (IAEA, Nuclear Safeguards Inspector) was invited to

present the structures, works, internship, jobs in IJAEA on 14th Dec. 2008, 14:30-16:00, at Room No.101, Eng. Buil. NO.2. About 20 students

including GCOE education unit students attended at the seminar.

BE - HREH Education and Research Activities

o F ) FER T IV —T DEENRITIBAT / Recent Activity of the Scenario Planning Group
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In the group, a new postdoctoral researcher, Dr. Zhang Qi was incorporated as a result of  [FFFSs
international advertising. We have started by analyzing published future energy scenarios and
energy economics systems. Also, we established the Society of Energy Scenario Planning
Strategy consisting of members from enterprises, think tanks, NPO etc. We will plan the zero
CO2 emission energy system scenarios referring to discussions in the Society. Furthermore, we
are organizing student group research under the subject "International Energy Seminar", which
consists of eight groups of 8 people, where they will propose a concrete plan for a zero CO2

emission energy system, in each group.

T —THRRIZH T B wO—5E

A snapshot of the discussion in the student group research
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