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Acknowledgement from

Honda Y-E-S Awardee Representatives

The completion of this Honda Y-E-S Forum 2016
could not be possible without the participation
from these following people and organizations
who strongly supported us in various ways. To
begin with, we would like to sincerely thank you
to Honda Foundation that initiated this forum,
as well as, provided financial, intellectual and
physical support.

Special thanks go to the Honda Prize Laureate
for sacrifice the time attending the forum and
giving meaningful suggestions. Also, we would
like to express our deep appreciation to the panel
moderator for running a very productive panel
discussion, our indebtedness to the keynote
speakers and guest speakers who presented
a very astonishing idea regrading to eco-
technology which really light up and inspire the
audiences to pursue their goals.

A deep sense of gratitude we give to Japan
Science and Technology Agency (JST) for their
support and helped us coordinate our forum.
A big thank to Japan International Cooperation
Agency (JICA) for attending our forum and
a special thank to Chiyoda Corporation for
creating an interesting industrial exhibition.

We would like to convey our gratefulness to
Embassies of Cambodia, India, Lao, Myanmar
and Vietnam in Japan, participating universities

and Y-E-S awardees currently studying in Japan
for interesting in our forum.

Our thanks and appreciation also go to the
poster contestants who enthusiastically made
full efforts in presenting their research fields,
making our forum filled with diversity of eco-
technology topics. Thanks to our judges who
worked very hard on bringing out the most
proper and outstanding research poster. Their
contributions are sincerely appreciated and
gratefully acknowledged.

Moreover, we would also like to acknowledge
the Fukutake Hall, University of Tokyo and the
staffs who gave permission to use all required
facilities and materials to achieve the tasks.

We appreciate the comments and guidance
given by other audiences who came to the
forum, those suggestions will definitely benefit
and help improving all Honda Y-E-S awardees’
skill.

Last but not least, we would like to give a big
thank to all Honda Y-E-S Alumni members that
sacrificed their time and strength, working
together to make this Honda Y-E-S Forum 2016
successful.

HongaY-E.j) About the Honda Y-E-S Award
ward

We started the Honda Y-E-S (Young Engineer and Scientist’s) Award program for young students to foster future leaders of
science and technology fields in 2006 as a part of the Honda Foundation’s 30th anniversary project. Now this program is im-
plemented in 5 Asian countries; Vietnam, India, Cambodia, Laos and Myanmar. This system grants awards to students who
have excelled in the area of science and technology and who continue to aspire to higher academic achievement. Further-
more, the grant is awarded in two stages. The program hopes to promote dissemination of Ecotechnology among the young
generations and at the same time to strengthen interaction and exchange between Japanese youths and young people ex-
pect to lead science, technology and industry in their respective countries.

For further information, please visit our website: http://www.hondafoundation.jp/en/index.html
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Message from the President
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K EZLT VT OFBAEECWEH, HFREE D, Hilk
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In the 20th century, various technology innovations in
production, transportation, telecommunication, and other
activities have brought a spectacular economic growth and
great prosperity. Nevertheless, this achievement has caused
serious and complex issues, including environmental
destructions and regional conflicts.

Various research and efforts have been done to confront these
problems. Industrialized countries have produced results in
overcoming them to some extent, through structural reform,
innovative technologies, etc. Among some of the developing
countries, a transition is taking place with economic
development moving away from its initial infancy stage toward
dramatic growth. However, alongside such expansion in
economic activities, energy security issues such as oil and other
fossil fuel depletion, ever-increasing energy demand in urban
areas, the inefficient usage of energy, etc., have become present
challenges. Now it is a time for countries around the world to
join hands and take action to secure the continuous prosperity
of our society. This is the direction in which we believe
humankind should evolve.

Having such situation as background, “Achieving Energy
Security through Ecotechnology” came to be the theme of the
second Honda Y-E-S Forum, which had been designed as a
venue for discussion among the academic experts and
researchers, young scientists and engineers of Asia, including
Japan, to raise up the consciousness of issues in the region and
the role that science and technology should fulfill in resolving
them. The Forum hopes to contribute to human resources
development in science and technology fields, and human
network growth in the area through cooperation between
countries involved in the program.

How do the Asian countries and the rest of the world cooperate
and plan together the direction of progress for humanity, with
their attention focused on the energy security? Answering this
question is the purpose of this Forum. We hope that through
our activities, we can do something to encourage young people
who are expected to be future leaders, to make positive changes
for the global sustainability.

NEWHEN AW

MRE

T P % A
Hiroto Ishida

President, Honda Foundation
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Program JO55.4

9:30 [H% Doors Open

10:00 MR Opening Remarks
Al EA AHEIE IBEER Hiroto Ishida, President, Honda Foundation

10:15 Y-E-SERMEZEE(CKLDTILTEYFT— 3 Presentations by the Y-E-S Awardees
PIYPHELCSIF2IRILF—REREICDNT

W X k7 L Vietnam NRFLRCBIFRIIRIVF—  BREBNDREOHBEN
Energy in Vietnam: Current Status and the Potential of Wind Power

B 2 R India A4V ROIRIVF—LLREDOHOBEANEIRIVF—FIA
Renewable Energy Interventions for Energy Security in India

B HVRY7 Cambodia ERFERERMIFETDEIRIVF— Energy Saving in Poor Urban Settlements

B 57X Laos STARCBIFRIPFROIRIVF— LY RICHET DKADESE
Hydropower to Deal with Future Energy Trend in Lao PDR

B =+ — Myanmar S+ VI—[CBIFBITRIVF—HIBESE Energy Pricing Policies in Myanmar

11:30 IXIF—EEHEMBICDOVT Y-E-SEMESEEICLDIUEYFT— 3 Presentation by the Y-E-S Awardee Specialized in Energy
ESEBE TR A S —HIE TR D= S  Save Our Planet with Electric Vehicles — From the Control Engineering Point of View
Nguyen Binh Minh, Ph.D. (2006 £ Honda Y-E-S #ERESE®) (2006 Honda Y-E-S Awardee)

11:50 MWMRRKAY—AVFADM FUEUFT— 3 Research Poster Contest Presentation
12:20 EBrREEIVEYF—yary (FHRHEEIEFRGER)) Industrial Exhibition Presentation by Chiyoda Corporation
12:30 SYUFIAL/MRKAT—EE - #HZ=  Lunch time / Research Poster Viewing and Voting

14:15 EFFEE 1 Keynote Speech 1
BAETTHEIARHC K 256 RESCBA~NDERIR  Renewable Fuel: the Pathway to Sustainable Civilization

g ®E #t RRAZE KERTZRMAMERRIZER g
Yoshiaki Nakano, Ph.D. Professor, Dept. of Electrical Engineering and Information Systems, Graduate School of Engineering, the University of Tokyo

HI95EE 2  Keynote Speech 2
HAORDIFRIRIVF—EIFHOAIAELEF A Stormy Energy Future and Sustainable Nuclear Power

B H58 K #)I[FEHNEE BER / BFEIRIVF—HE (IEA) T=HBER
Mr. Nobuo Tanaka President, The Sasakawa Peace Foundation / Former Executive Director of International Energy Agency (IEA)

(4K E8 Break)

15:15 )\RILF«AXAHAwv 3> Panel Discussion
J7YUF—45— AH #BX {Ex Facilitator: Hirohisa Uchida, D.Sc.

({KZE8 Break)

17:00 FAHEZTEHEEE Remarks by Honda Prize Laureate
MRRAY—IVFT A MRERE&RE Award Ceremony for Research Poster Contest
BARRE Closing Remarks

17:30 B Closing

Exhibition S

" VCHIYODA FARAEIERE. 8BHAAXD Chiyoda Corporation was founded in 1948 and has numerous
\ CORPORATION BEEEHTHSD19484F(C accomplishments implementing projects in energy fields
HEUCHMELIZ7U>Z  including LNG, Oil, Gas and Petrochemical under the corporate
RUTY, [TRIVF—EBRBOAN] #REEIEL. RS philosophy of “enhancing its business by aiming for harmony
[CLNG - BH - AAEZZFEUHETDIHELE TSN 1R between energy and the environment”
DEBREZLHBELCVET, Recently, we have focused on not only LNG, Oil, Gas and

s 7 waTImELNG 8 BTNy PO I i o sty 1 e o
Dt BEABELRILF — KRIRLF—. SAIYAL/A also been developing inf:éstiuotureyfor subsea projéots in an
DPHEORRDSBELUTEAL. Fle. BEERBAERSFOD

EGUHERHT B, BELANDRBEERIGEDTL oo 10 expand our business portiolios. |
- Although we recognize that conditions in our operating

environment have changed drastically, as an integrated
LMHERNOFLEEBBIATLZLTVWEIN. TVIZF  engineering company, we wish to seize the moment and
UV EUTHRMOMEBICR M. BRENEICIER. KD continue to contribute to the sustainable development of society
—BHEDFRENRRICEMUCEVDET, through tireless dedication to technologies.
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Speaker Profile

1.2 8%/ Y-E-S Award Year
2.5/ Education
3.REDHE%/ Current Occupation

- Vietham

NNFL

Nguyen Thi Phuong Thao

1.2007% Y-E-S BREZEE
28TV KFTRAY: BmSs /

REBMHZAZICTELSNE
3. Ry KEMRE

1.2007 Y-E-S Awardee
2.Machinery Manufacturing, Da Nang
University of Technology /Ph.D. from
Nagaoka University of Technology
3.Researcher at the Institute of
Research and Development,
Duy Tan University

Nguyen The Tuyen

1.2012% Y-E-S BRESHE

2ANRNFLERKZENARIE
K BFILY BRBHE

3.7V—=2>AWeb 7FU A~ '

1.2012 Y-E-S Awardee
2.Electronics &
Telecommunications,

University of Engineering & &/

Technology-VNU Hanoi

3.Freelance Web Analyst \f

Vu Truong Minh
1.2014% Y-E-S BRHEITHE
2\ TREXS: BERISHAT
3N/ IRKE KRB

1.2014 Y-E-S Awardee

2.Environmental Engineering,
Hanoi University of
Science and Technology
(HUST)

3.Researcher at HUST

1284/ Y-E-S Award Year
2.5 [/ Education
S.REDHZE/ Current Occupation

Sumeet Sanjay Gattewar
1.2008% Y-E-S EMETE
2AVRIRAENS T TR
Wi T
3HBMERHIT-HOME CEO

1.2008 Y-E-S Awardee

Jay Deepak Parikh
1.2009% Y-E-S EMETE
24 Y RIRASR A
BRIY /(2 MEEKFER
IZTMBARRS
3.Bain&Co#t I &b

Saumya Kapoor

1.2012% Y-E-S RRIESE

2AYVKIRASENY T-MR 5T/
1 MEBXZIRICTMBARRS

3XVFIE—-FUR-HUNZ—
=TI IIN

1.2012 Y-E-S Awardee
2.Chemical Engineering, IIT
Kanpur / MBA from IIM

Ahmedabad

2.Mechanical Engineering, IIT i E 1.2009 Y-E-S Awardee
Kharagpur » 2.Electrical Engineering, IIT
3.CEO, lIT-HOME, a unit of Bombay /
True Education Institute \ MBA from IIM Ahmedabad
Pvt. Ltd. 3.Consultant at Bain & Co.

Cambodia
IRIT

f Thorn Sopheaktra

1.20114Y-E-S RpEZH

2EMT/IUNVKE ELF

SEFERBEDIDDHYRIT -Foray
MEREFMR

3.Consultant at McKinsey & Co.

1.2 8%/ Y-E-S Award Year
2.5/ Education
3.BEDME/ Current Occupation

Phon Bunheng
1.2014% Y-E-S REEEH
2AVRITIRKYE BEIY
3.7U—SARER

1.2014 Y-E-S Awardee

2.Architectural Engineering, Institute of
Technology of Cambodia

3.Freelance Architect

1.2011 Y-E-S Awardee

2.Biochemistry, Royal University of Phnom
Penh

3.Science Education Specialist at
Kampuchean Action for Primary Education
(KAPE)

Ji

PR R AIRELRDOEDTT,
*Organizations and titles are at the time of the Forum.
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Speaker Profile

1.2 8%/ Y-E-S Award Year
a 2.% [/ Education
3.BEDRZ/ Current Occupation

Nalinh Thoummala

1.2015% Y-E-S REIEZHEE

2 S5HAELASIHE I 1—8—T% - HHBEM
3.5 4 AEL AR RS

Anoulak Hongvanthong

1.2015%Y-E-S BREZEE
2 SAAEALAFTHE BRIF
3.7 F AR AFHEEH

1.2015 Y-E-S Awardee

2.Information Technology Engineering,
National University of Laos (NUOL)

3.Studying at NUOL

1.2015Y-E-S Awardee

2.Electrical Engineering, National University of
Laos (NUOL)

3.Studying at NUOL

1.2 %/ Y-E-S Award Year
anmar
3.RTEDHZ/ Current Occupation
\

IV NV

Kay Khaing Kyaw
1.2014%Y-E-S BRHESHE
2. TRASY AL —% £ATH
37T IRKEELERE (81)

1.2014 Y-E-S Awardee

2.Civil Engineering, Technological University Mandalay

3.Studying in a master course on Water Engineering
and Management in Asian Institute of Technology

(AIT), Thailand
KPR R AIIRELYROEDTT,
*Organizations and titles are at the time of the Forum.
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eaker Profile

RRAF AZFRIFRMARERRIFEER B

:;l:!% =g 8t

1987%3A RRAFAZREIFRMAMEFIZ
ERRERLIREET. I¥EL
200010 RRAFAZR T RAAMEFILE
B Hi7
2010548 RRAZEGERZHRMMAR L %— Fik
2013F48 RRAZAZEIZRMAMETRR
IFEW R, REICVES,

. DU TANZTREY D EN=NF1 BEBIHIR.
NEDOE#HHABARERMAREE/ O T/ M) —
AR EREHIfh. IEEE LEOSEE. [CAMIEFAIE
E. APEX/JJAPHREZER. ETHERBEEFSIE
B RAILY MOZJRIYAIT 1 &R, KEERMN
REH SRR R EREE.

)| THNMEEER
EET XL F—1%E (EA) TEHER

Hh {035 K

B FE

I FMME BEER. BERIRIVF—HRE(EA)
TEHREEK (2007-2011)

1972F RRAFRFLAER. 1973FBHER
4 (ARFERY) AL, BEREBRACZEE
NBAEREBERKEEAME. OECD TIFFIZHHH
EXRREELHH.

2015FERRAZCTHEF LS ZMIG. BERFHARIMIK
BEBUST)MRERTRRAZAZRERIETZ R
ARBERYPEIVE1—FEMARE. REDOHRT —F
FESEHEOESHH. EJ217IVEFFEEI AT LR
BHEER. VILFI-I Y MIHEREZDOMAEE,

KPR R AISRELYFOEDTT,
%Organizations and titles are at the time of the Forum.
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Yoshiaki Nakano, Ph.D.

Professor, Dept. of Electrical Engineering and Information Systems, Graduate
School of Engineering, the University of Tokyo

Major research fields: Semiconductor optoelectronics, high-efficiency solar
cells, photonic integrated circuits

He received Ph. D. degrees in electronic engineering, from the University of
Tokyo, Japan, in 1987. In 2000, he became professor, the Department of
Electronic Engineering, the University of Tokyo. He moved to Research Center
for Advanced Science and Technology, the University of Tokyo, in 2002 as a
professor, and served as the Director General of the center from 2010 till 2013.
Then he moved back to the School of Engineering to fill up the current
professorship position with the Dept. of Electrical Engineering and
Information Systems. Also, he was a visiting associate professor at the
University of California, Santa Barbara.

He was the President of Electronics Society, the Institute of Electronics,
Information and Communication Engineers (IEICE), an elected member of the
Board of Governors of IEEE LEOS, a member of the Board of Directors of the
Japan Society of Applied Physics (JSAP), the Editor-in-Chief of Applied
Physics Express (APEX) and Japanese Journal of Applied Physics (JJAP), and
a member of the Board of Directors of the Japan Institute of Electronics
Packaging (JIEP). He is an associate member of the Science Council of Japan.
He is also Fellow of IEICE, Fellow of JSAP, and a member of IEEE EDS and
OSA.

Mr. Nobuo Tanaka

President, The Sasakawa Peace Foundation,
Former Executive Director of International Energy Agency(IEA)

Nobuo Tanaka is President of The Sasakawa Peace Foundation.

He was Executive Director of the International Energy Agency (IEA) from
2007 to 2011.

He began his career in 1973 in the Ministry of Economy, Trade and Industry
(METI) and served in a number of high-ranking positions, including
Director-General of the Multilateral Trade System Department. He was
Minister for Industry, Trade and Energy at the Embassy of Japan,
Washington DC. He also was Director for Science, Technology and Industry
(DSTI) of the OECD in Paris.

Nguyen Binh Minh, Ph.D. (2006 # Honda Y-E-s #R&=®%) (2006 Honda Y-E-S Awardee)

He received the Ph.D. degree in science from the University of Tokyo in
2015. He is currently a Researcher at Japan Science and Technology
Agency (JST) and the Department of Information Physics and Computing,
Graduate School of Information Science and Technology, the University
of Tokyo. His current research interests include motion control of electric
vehicles, visual servo systems, state estimation theory, multi-agent
control theory and its applications.

Honda Y-E-S Forum 2016



Biography of Panel Discussion Facilitator

KRR RISRELSROOLDTY.

RAE B8R Gsroz3o

RBAZIZBMERFAHIZH - FHEEERHRAR
(SPIRIT) 8% #MAEH s TAE— KRIFR
#HR/AHIE FBERTES

RBAFIZELT (1975). YaYybILhKZER
&1 (Dr.rerum naturalium1977). RaAVHRZER
(DGM) ZEREB (2015). ERKRIRIF—HE
(IAHE) 7zO—(2014),

RYIR - TSVOMBMRANENF (1975-81) ZET.
1981 FELDOREBRZTFE B ARMEEDR, TF
BR. BIFR. FREAESE  THBEZEE. COM.
JXUZE11KX% (Orsay) BEHE. UNESCO EFEZ
BEBEZEE. #HERANESSEHEFMEKEEH
B KRIRIVF—KEI-—RYUS—FIVT7LY
ABEHHE(1989, 1997) BEHEKMN. EELEZH.
EEKRIXIVF—HR (IAHE) 7zO0—BIRREFE.
KRIRIF—DHBERITERMRBZDEHF CTOI
BICHUCT R YMBZRRERBEL O (2015),

*Organizations and titles are at the time of the Forum.
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Hirohisa Uchida, D.Sc.

Professor, School of Engineering and Strategic Peace and
International Research Institute (SPIRIT), Tokai University /
President & CEO, KSP Inc. / Executive Director, HONDA Foundation

He received Master’s degree in Materials Science (1975), Tokai
University, and Doctor’s degree (Dr. rerum naturalium), University of
Stuttgart, Germany. He was researcher at Max-Planck-Institute for
Metals Research (1975-1981), and moved to Tokai University
serving as Executive Director of Research Promotion, Dean of
School of Engineering, Vice Chancellor, Member of Board of
Trustees and Councilors of Tokai University Educational System.
Concurrently, he was Invited Professor of University of Paris Orsay,
member of UNESCO University-Industry-Government Cooperation
Committee, Counselor of Governor of Kanagawa Prefecture.

His main field is hydrogen and materials, and hydrogen energy. He
was invited by the Gordon research Conference in 1989 and 1997,
and published many papers and books. He is active to realize
hydrogen society by serving as fellow and vice president of
International Association for Hydrogen Energy (IAHE). Because of
his high research activity, he was awarded as Honorary Member of
German Society of Materials Science (DGM) in 2015.

Honda Y-E-S Forum 2016
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Opening Remarks

Hiroto Ishida

President, Honda Foundation

Greetings from President at the Y-E-S Forum

Thank you for the introduction. | would like to thank
everyone who joined today’s forum despite your very
busy schedule. On the occasion of the holding of this
forum, | would like to deeply express my gratitude for
all the support and cooperation offered from various
fields, including Japanese universities for joining and
applying for the Research Poster Contest.

The Foundation has been developing the grant
program “Y-E-S Award” for awarding excellent
undergraduate students in science and technology
universities in 5 countries, starting with Vietnam 11
years ago, followed by India, Laos, Cambodia, and
Myanmar. The representatives of awardees in each
country have planned, discussed, and organized
today’s Y-E-S forum by further extending the Y-E-S
Award program. The main purpose of this forum is to
contribute to developing the skills and abilities of young
scientists and engineers in Asia. It also aims to expand
the human network through communications among
awardees and with Japanese scientists, getting to know
Japanese academics and experts, and bringing back
what is learnt during the forum to home countries.

The theme for today’s discussion is “Achieving Energy
Security through Ecotechnology.”

In these countries which are undergoing transition
to further development stages, energy demand has
expanded with the increase of economic activity. There

10

are becoming major issues of not only stable supply,
rational price and environmental conservation but also
issues of creating a pathway for conversion from fossil
fuels to renewable energy sources.

Recognizing such issues, the role that science and
technology has to play in tackling them will be further
discussed during this forum. | am also expecting
this forum to be an opportunity that triggers and
accelerates further cooperation among countries
beyond national borders.

This is the second Y-E-S forum and hopefully will be
held every year. Today as the second step, we will
endeavor to improve this forum to be more fruitful
and meaningful for many young scientists. Therefore,
we welcome candid and frank opinions so that we can
make things better for next time.

I would like to conclude my greeting by asking for your
continued cooperation with the Foundation in the
future. And please spend nice time in this lovely hall at
the University of Tokyo. Thank you.

Honda Y-E-S Forum 2016



Opening Remarks

Nguyen Thi Phuong
Thao

2007 Y-E-S Awardee
in Vietnam

Opening Remark by Thao

Good morning, Ladies and Gentlemen. | am Nguyen
Thi Phuong Thao from Vietnam. As a Y-E-S awardee
and a member of preparation committee for the Y-E-S
Forum 2016, | couldn’t be more delighted to welcome
you all to the Honda Y-E-S Forum 2016.

Once a wise man said, when the last tree has been
felled, the last river poisoned and the last fish caught,
man will know, that he cannot eat money.

For such a long time, we had put the profit over the
human and using the term progress to excuse for the
mass destruction of this planet. We have passed the
carbon tipping point, and climate change is not a hoax.
The earth is our only home and we may not be able to
save it to our next generation.

So why did it happen?

For such a long time, | kept blaming the governments
and some VIP people who can do something but kept
doing nothing. But then | realized that the power to
cure this planet is not in their hands. It is in your hands
and in my hand. We are the young people with the
power of youth, knowledge, and dream. | believe that
we can turn back the hand of time, and return this
planet as green as we received it from the mother
nature.

11

But that is not a story of one year or of one individual.
We need the sharing and cooperating of all the
young engineers and scientists. The idea behind this
forum has been to bring together on a platform the
young engineers and scientists to discuss and find
ecotechnological solutions to problems faced in each
country and in the world as a whole.

The topic for the forum this year is "Achieving
Energy Security through Ecotechnology” — which
unquestionably relates to the classical problem faced
by human- How can we balance the needs, the
resources, and the environment, and ensure doing so
for generations to come? This seems to be an abysmal
unanswerable question for generations. However, while
working on the forum and learning about the works
of the capable minds in this field, kindled my hopes of
seeing it become a reality in the near future.

| hope that all the audience present here today share
the same enlightenment and optimism. | strongly urge
for an open and free participation from all the audience
to make this forum an interactive platform and extract
possible benefits out of the event today to make it
mutually beneficial to us.

Please enjoy the forum.

Thank you.

Honda Y-E-S Forum 2016
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Presentation by the Y-E-S Awardees

Nguyen Thi Phuong
LLET
2007 Y-E-S Awardee

Nguyen The Tuyen
2012 Y-E-S Awardee

Vu Truong Minh
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Energy in Vietnam:
Current Status and the Potential of Wind Power
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I am Vu Truong Minh. Today, on behalf of the Vietnam team, | would
like to present you the current status of energy and the potential of ENERGY IN VIETNAM: CURRENT STATUS
P y 9y P AND THE POTIENTIAL OF WIND POWER

wind power in Vietnam.
/
\ Vu Truong Minh, Nguyen The Tuyen
L0 and Thao T. P. Nguyen
/ g
VY

In this talk, we would like to draw the overall picture about the energy
situation in Vietnam, her Power Generation Capacity and the issues

of energy security she is facing. We also would like to introduce wind \

power as a potential solution to achieve energy security in Vietnam. [ Energy situation in Vietnam ]

\ IPower Generation Capacity I

Now, please have some look at the energy situation in Vietnam.

| [ Energy Security Issues I

@ Potential of Wind Power
/\ I
|
Firstly, there are some look at some key figures in Vietnam. Vietnam : .

. . o . Vietnam Key Figures
is located in the South East Asia with the population of more than 91

million people and the GDP of 194 Billion dollars with 99 percent of
the population gaining access to the electricity. d J
!\
\ GDP 194 billion $

Y
- ﬁ oty Access to electricity
. 99% of population
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This graph illustrates the comparison between the total demand
for energy to develop economy and the possible supply of energy
converted to Mtoe between 1990 and 2025.

From the graph that the shortage of energy to meet the demand for
economic development will be inevitable by 2025 when the amount
of energy being able to exploit is much lower than the demand for
energy.

It is estimated that the demand for energy will rise to 135 Mtoe in
2025 with the annually-average increasing rate of 12%, and the lack
of energy is anticipated to happen with the national energy deficit of
35%.

(Mtoe — Megatonne of Oil Equivalent)

This chart illustrates the changes in the use of energy in different
sectors in Vietnam between 2010 and 2014. It is noticeable that all of
the sectors saw upward trends in the use of energy.

The use of energy in the industrial sector was the highest over the
period, which was followed by that in the management and resident
sectors.

It can be easy to see in the right side, which is the relationships
between energy consumption and GDP in Vietnam, Thailand Japan
in 2010. It is clear that Vietnam had to use 600 Kgoe to produce
1000USD, while Thailand just used 400 Kgoe to create the same
GDP. Meanwhile, to create 1000USD, Japan just used only 100 Kgoe.
Consequently, Vietnam has been using energy really ineffectively.

(Kgoe - Kilogram of Oil Equivalent)

This graph indicates the structure of energy in Vietnam. This provides
information on the contribution of different kinds of energy to
Vietnam power generation capacity in 2014 and 2030.

In 2014, the power generation capacity mainly originated from three
main sources of energy including gas (almost 22%), coal (nearly 29%)
and hydropower (46%), whereas renewable energy accounted a small
portion with only 0.32%.

The structure of energy is predicted to change a lot in 2030. Coal is
forecast to be the main source of energy with 56%. In contrast, the
share of hydropower is expected to decrease to 16% because of the
impact of climate change and the concerns for the negative impacts
of hydropower plants on the environment.

The contribution of renewables to power generation capacity is
anticipated to increase almost 10 times from 0.32% in 2014 to 3%
in 2030. And, one striking point is that in 2030, nuclear power is
predicted to be available and contribute 8% of total energy and
Vietnam will have to import energy.
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Energy Demand in Vietham

wRSupply ~e-Demand

1930 2007 2025

« - Annual average increasing rate of energy demand: 12%

+ - National Energy Deficit by 2025: 35%

Use of Energy in Vietnam

Energy consumption/
GDP (2010)
Vietnam:
600 Kgoe/ 1000 USD

Thailand;
400 Kgoe! 1000 USD

Japan:
100 Kgoe/ 1000 USD

energy in differe ors in Vietnam
between 201 014

Power Generation Capacity

Gas: 21.58%

Renewables: 0.32%

34%
Pty 2030: 506 TWh

Nuclear power:  Imports: 4%
8% Renewables

| e 3%
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To conclude, the increase in the demand for energy consumption
and the inefficient use of energy cause the overexploitation of natural
resources, especially fossil fuels to develop economy. So, sooner or
later this will lead to the lack of energy in the future.

In addition, the changes in the future structure of energy are
unreasonable. The reason is that the reservoir of fossil fuels such
as coal has been very limited so far, so the development based on
coal is really unsustainable. Vietnam will become an import energy
country, so she has to depend on the energy supply from other
countries. About hydropower, this kind of energy is causing many
negative effects on nature and humans. An example for this was the
disastrous flood just happened in the middle of Vietnam in October
in 2016. One of the main causes of this disaster is due to releasing
water suddenly from dams at hydropower plants. So, these sources of
energy are not really sustainable. As a consequence, there are many
threats to energy security and the environment in the future.

Vietnam has a high potential for renewable energy resources, such
as biomass, solar, and wind. Among them, wind power has many
advantages and is considered as one of the most possible measures
to solve the energy issues in Vietnam.

First of all, we have favourable natural conditions to develop the wind
power.

Moreover, the government has provided many supporting policies to
develop wind power projects in recent years. We are also receiving
many investments from international organizations to scale up
renewable energies, especially for wind power projects.

The first one, about the favourable natural conditions. This is a map
of wind resource in Vietnam.

Vietnam has the coastline of over 3,000 km and is located in the
tropical monsoon climate. According to a research from World Bank,
over 39% of the area of Vietnam is estimated that the annual average
speed of wind is more than 6 m/s at the height of 65 meters. This
wind level is equivalent to the total capacity of electricity generation
of 512 GW. So, the potential of the exploitation of wind energy is very
huge.
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W energy demand
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A Threats to
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Why wind power?
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conditions
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wind power
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organizations

Supporting policies from
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Favorable natural conditions

< Tropical Monsoon Climate
< Coastline: > 3,000 km
< wind speed > 6m/s: 39 % of area
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The second one about the government support. The government
provides tax support policy to wind power project, including free
import Tax for importing goods used for building up the renewable
energy projects. The business tax is also discounted to only 10% per
year within 15 years (can last up to 30 years with large projects).

When constructing wind power plants, companies or organizations
can receive the support for the initial investment capital up to 70%
of the total investment capital from Vietnam Development Bank with
low interest rate. In addition, the wind power projects will be free cost
of land hiring and environmental protection. Besides, the purchase
price of electricity of companies producing wind energy will be
applied tariffs avoided cost.

When it comes to external supports, many international organizations
also agree to help Vietnam scale up wind power projects, through
financial support, technical assistance and legal and regulatory
development.

In terms of finance, World Bank already engaged to support
renewable energy projects in Vietnam with 318 million USD in the
period from 2009 to 2016. The US Trade and Development Agency
provided 926,000 USD to study for developing Phase Il in Bac Lieu
wind farm project.

About the legal and regulatory supports, GIZ and MolT are working
jointly on improving legal and regulatory frameworks to stimulate and
facilitate investments in wind power in Vietnam.

(GlZ-Deutsche Gesellschaft fir Internationale Zusammenarbei)
(Mol T-Ministry of Industry and Trade)

This slide refers to some typical wind farms in Vietnam. All of these
wind plants are located in provinces having the most potential of
wind energy such as Bac Lieu province, Binh Thuan province.

Wind Farm in Bac Lieu is the largest wind farm in Vietnam with 62
wind turbines. This wind farm has the total generation capacity of
99.2 MW. It is also the first offshore wind farm in Asia.

Two other wind parks Tuy Phong and Phu Lac are located in Binh
Thuan province with the electricity generation capacity of 30 MW and
24 MW, respectively.
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Government Support

[ 1 00/0 business tax Free Mgt TAx

Within 15 years (o 30 years)  For renewable energy projects

INVE ST MENT o f ()Y ol invesiment capitl

from Vietnam development bank with low rate

Environment fee l# Price of electricity
Frc C Land hiring cost L O \r \’ Purchasing.

International support

* Financial support and technical assistance:
v’ 318 million USD from World Bank = renewable projects (2009-2016)
v 926,000 USD from the U.S.Trade and Development Agency
= study for developing Phase IIl in Bac Lieu wind farm project in Vietnam
* Legal and regulatory development

¥ GIZ and MOIT are working jointly on improving legal and regulatory

frameworks to stimulate and facilitate investments in wind power

“Deulsche Gesellschaft fir internationale Zusammenarbei
“Ministry of Industry and Trade

Some wind farms in

Vietnam

':‘( Tuy Phong Wind Park
i T?U turbines, 30 MW

» First wind farm in Vietnam
» Connected to grid from 2011

Bac Lieu Wind Farm

-4
iMre: turbines, 99.2 MW

» First offshere wind farm in Asia
» Connected to grid from 1/2016

'-{ _Phu Lac Wind Park
)i-l % 12 turbines, 24 MW

» Newest wind farm in Vietnam
» Connected to grid from 9/2016
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This slide would like to introduce you one of the creative and typical
projects about wind power in Hanoi, Vietnam.

“Red Flowers” wind power project

This slum includes 28 families living along Red river in Hanoi, Vietnam.
Living too far from the power station, the cost of electricity here is five
times higher than usual cost, and electricity is almost unaffordable for
these people who survive on only few dollars per day. They used to
deny electricity, or just dared to use a small amount of it. Now, arrows
of red-bucket flowers flies over the slum and provide them with free
electricity from wind power. These wind turbines are made from old
motors from printers and plastic buckets. They worked with the wind
speed of just 0.4 m/s.The overall system costs only $44. They can
generate enough energy to light bulbs for about 4 hours by night.

Le Vu Cuong - Project Creator said that he hoped it was just the
beginning of a greater effort to bring clean energy to poor families
across the country.

In conclusion, Vietnam has been facing a shortage of energy in order .
) ] ) Conclusion
to develop economy. Wind power is considered as one of the most
environmentally-friendly and promising solutions to achieve the
energy security in Vietnam as the following reasons:

* Asevere shortage of energy threatens Vietnam’s economic growth

+ Wind power is a promising solution for energy security because:

¢ Natural conditions are really beneficial for the - Natural conditions
installation of wind power plants. — Tax and financial suppert
= Other policies

¢ Wind power has been receiving many supports
related to the investment capital, the purchase price
of electricity, tax and other policies from Vietnamese
Government and International Organizations.
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Renewable Energy Interventions for Energy Security in India

Good morning everyone. On behalf of the India team | will
presenting on the topic ‘Renewable Energy Interventions for Energy
Security In India”.

In terms of layout, we will start by looking at energy demand,
supply and challenges. Thereafter we will look at how the country
is addressing the challenges including collaborations with other
countries like Japan.

Since India is a large country, | will be taking the help of numbers to
describe the energy challenge she is facing.

India is a country of 1.3Bn people which is ~ 10 times Japan's
population. To put things into context India has 17% of the world's
population but only 0.6% of the world's oil and 0.4% of the Natural
Gas.

The challenge is not just the population but the increasing energy
consumption too. Energy consumption per capita has doubled in the
last 15 years and it's expected to grow for two reasons. First, currently
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India’s energy challenges through numbers (1/2)

* 1.3 Bn people (~ 10 times Japan’s population) call India their home
= Of which 240 Mn people (~2 times Japan‘s population) don't have access to electricity
- India has 17% of world's population but 0,69 of world’s il and 0.4% of NG

s Energy consumption has doubled in last 15 years and is growing
- Per capita energy consumption is 1/3rd global average and is growing
- High GDP growth of 7.6% (in 2015) with manufacturing push "Make in India”
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Indian people are using less energy about 1/3 of global average per person. However, let imagine if Indian people
start using the energy as same as US or Japan. Indian GDP is growing at a fast pace, in 2015 we grew at 7.6%. This

economic growth is increasing the energy demand in the industrial sector (as can be seen in the graph).

On the supply side, India is dependent mainly on non-renewable
fossil fuels as energy source. ~75% of her energy needs are met
through fossil fuels, mainly oil and coal (refer graph) . Around 70% of
the electricity generation is dependent on coal.

Since India does not have big reserves of fossil based fuels, the
country imports most of her energy needs. In FY14 India spent ~6%
of the GDP on energy imports. For a young country it spent a lower
amount ~ 4% of the GDP on education.

Now that we have looked at the challenges India faces in terms of
energy demand and supply, we will look at the measures being taken
to address these challenges.

For successful execution it is very important to have a good policy
support. India’s energy policy has set an objective to allow the GDP
to grow at 8-10% in the next 15 years. This economic prosperity is
expected to reduce poverty.

India released the Energy policy In 2006 which is an overarching
framework to guide energy policies. The second step was the
creation of the Ministry of New and Renewable energy which acts
as the nodal agency for all matters concerning new and renewable
energy.

This table shows the major renewable energy sources targeted by
India and the various initiatives being conducted to harness these
sources. India is a tropical country with abundant sunlight. It also
has a long coastline. Hence solar and wind are the main renewable
sources being targeted.
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India's energy challenges through numbers (2/2)

* 75% of energy demand is met by fossil fuels mainly coal and oil
- for electricity around 70% of generation is dependent on coal

+ India spent ~ 6% of GDP on net energy imports in Frl4
- smaller amount of 4% of GDP was spent on education 2007-2012
- around 25% of coal demand is met through imports
- around 75% of petraleum consumption is imparted from other countries

Primary energy demand by source in India
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Solar development is being pursued under the National Solar
Mission. Under this program a number of large grid connected solar
projects have been commissioned. This image is of one such project
in the desert state of Rajasthan. It is spread over 700 acres which is
approximately around 190 baseball fields.

A novel way of capturing solar energy has been the Canal top solar
power projects. Under these projects solar PV panels are laid over
canals. This helps to setup solar projects without land use issues and
also conserves water by reducing evaporation. The first such project
was inaugurated in 2012 and currently there is a 1T0MW project being
planned with the help of the Japanese government.

Another scheme to increase the contribution of renewable energy in
electricity supply is the Renewable Energy Trading Scheme. Under
this scheme power distribution companies have a set purchase
obligation for renewable sources. This obligation can be fulfilled
by purchasing power or by purchasing certificates which signify the
supply of renewable power to the grid.

Now that we have seen a few initiatives being taken to manage the
energy challenge let us look at areas where Japan and India have
collaborated. Recent Indo — Japanese collaborations have been in
clean coal technologies, efficiency of telecom towers and nuclear
energy production. The details are given in the slide.
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National Solar Mission has supported large solar
projects

Azure Energy 100MW,700 acre {~190 baseball fields) plant in Rajasthan
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Canal Top Solar Power - novel way of generating solar
energy & conserving water

+ Install solar PV panels over canals of Narmada river in Gujarat State
+ Generate electricity without land use conflicts.
+ Conserve water which can be Used for ifrigation & household purposes

+ 1MW pilot inaugurated In 2012
+ 10MW state funded project underway in 3.6km streteh

* 10MW project. planned nn Miyagam Branch Canal under grant aid
scheme of Govt. of J;

Renewable Energy Trading System launched in 2010 to
increase renewable energy component in electricity
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+ Renewable Energy Certificates (REC) are
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= and power procurers
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energy security
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» 530Mn loan agreement signed to reduce emissions in coal-fired plants
» Japan Bank of International Cooperation (JBIC) & National Thermal Power
Corporation Limited (NTPC)

. MDU signed in January 2016 to Increase energy effici
ew Energy and Industrial Technology Development Orqamsat\uﬂ (NEDO)
End India’s Department of Economic Affairs

Efficiency in
Telecom
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and technology to India
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Energy Saving in Poor Urban Settlements

Even there is development on some slum areas in Phnom Penh, there
still lie a large number of the poor urban settlements.

With some knowledge on energy security, we as architects working
on the project to save energy and to make beneficial changes to the
community master plan.

We will develop the project through 2 main processes by improving
the urban area and propose housing solution for energy saving.

However, we should take a look on the overview of Phnom Penh city
and the chosen area for some ideas.

Phnom Penh is the capital of Cambodia for few centuries ago. Until
now, the city expands itself twice from 6 to 12 districts. Now, the total
area reach up to 678.5 square kilometers.

The dramatic increase of population makes Cambodia find it is hard
to provide sufficient housing solutions. Surprisingly, the data from
World Bank show us that this small city with less proper planning has
up to 2.2 million people in 2016.
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1. PHNOM PENH URBANIZATION
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* City expand twice from 6 to 12 districts
« Area: 678.5 km?

= Population : 2.2 millions, (World bank.2016)
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The city center of Phnom Penh has proper planning. However, a
few kilometers from there, we will find numerous of poor urban
settlements.

The first pie chart show the proportion of type of poor urban
settlement in Phnom Penh. We found that most of the slum areas are
built on plain land and along rivers or canals. It's base on the report
of SUFF in 2009.

The second pie chart illustrates clearly that the private sources are
the main electricity supplier after the Government source in 2009.
However, based on the survey in some slum areas in Phnom Penh, the
current supplier of electricity in this 2016 are mainly from Government
meters.

The highlighted zone is the selected area for our case study. It's
located in Steng Meanchey district, which is just several kilometers
from the city center. From the map, we see that most of the houses
are being built directly on the canals.

From the overview of the slum area, we work with the community and
government sectors to improve the whole area base on the four steps
below.

The project will be fully analyzed and recorded the data through the
survey, proceeded by defining the concept of the area, followed by
community mapping and finalized by land upgrading proposal.
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1. POOR URBAN SETTLEMENTS

Poor urban settlements in Phnom Penh :
- Poor urban settlement: 298
= Community upgrading: 106

Type of low-income

settlements in Phnom Penh,
SUFF, 2009

Access to electricity in Phnom

SUFF, 2009

Case Study: Steng Meanchey
Poor Urhan Settlement

III. IMPROVING POOR URBAN
SETTLEMENT

Steps in designing the low energy usage
house

- Site survey
- Conception to the site
- Community mapping

- Land Upgrading
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To summary our survey, the whole area is comprised of 8 communities
and which equal to 524 households.

The people have settled down along the 1492 meters canal since
1987. Until now, the scramble settlement causes lots of problems,
namely, waste disposal, health condition, and accessibility the
public service. Until recently, the people still live in fear, the fear
of being relocated to the new place by authorities without proper
compensation.

The pictures could tell us that people are usually build their houses
directly on the canals and all type of waste are being disposed
directly into it, as we can understand from the black water of the
canal.

After seeing the challenges that people are facing, we work with
community itself to make a better change to the whole community by
identify the 4 main goals to achieve.

First, reducing environmental impact, then, achieving Energy Saving
which is one of our main goal. At the same time, we will improve the
community through using more sustainable materials and finally,
creating sustainable community.

Among the 524 family, we randomly select a house in one of the
8 communities. Then, we will analyze the house in detail before
proceeding to the solution ideas.
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(Steng Meanchey Community)

1. SITE SURVEY

< Comprise of 8 communities (524 families)
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- 1987 settled along the canal
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- People live in fear of being relocated by authorities
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It's already hard to imagine the living condition be like from the first
glance on the picture.

The house has a very basic design. The most of part of the wall
and roof are made from zinc which is a heat-absorbed material.
During day time, zinc traps the heat inside the house and bring the
temperature up to 35 degree during rainy season and up to 37 or 38
degree during dry season. Without any proper ventilation throughout
the house, the people living inside try to find their ways staying in
the houses by using artificial ventilation, fans. In short, the house
condition make them use much electricity than the usual need.

Surprisingly, the domestic division of the house is just one common
room. Every functions of the house are in one floor and one room
with little part of wooden panel.

Look into more detail of the use of electricity of that family. They
need to spend up to 14.29% per month which is equal to 91.8 kw. The
amount of money might seem reasonable for many people but for
local community, it is a large proportion of their monthly expenditure.

To process our sustainable design, we started by sharing the ideas
with community. We asked all volunteer people to share their
concepts on the master plan of the area. Whatever the proposals they
made, whatever the ideas they want, we with government sectors
take them into consideration. Then, we process to the technical part
and try to apply their concepts into the reality as much as we can.
This to ensure that, the sustainable community is defined until the
needs of the people are valued.

After working with community and all related sectors, we come up
to the final stage of the community master plan. This plan provides
more green space to the area with playgrounds, market, as well as
more public space. The houses are arranged along the canal which is
accessible by all the nearby roads.
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Appliance usage in a selected domestic family

Appliance | No. Duration | Daily Monthly | Unit Price
(hour) (inkwh) (inkwh) | price Per
month
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v 1
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Others 05 15 0.1558 232%

Total 3.06 14.295

3. COMMUNITY MAPPING
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The same thing to the process of master plan, we ask all the
representative from all 8 communities to propose the dream houses
they want.

Most of the proposals houses they made are: two-storey house, with
limited width of 4 meters and length of 8 meters. One of the major
interest is the use of the house for small commercial purpose.

The house is arranged along the 6-meter canal section. The sewage
system will connect to the sceptic tank of each house before allow
the water to go into the canal.

Here is the final design of the house !

There is two floors, each one serve different function. The ground
floor used for commercial purpose, family room (living room), and
kitchen, while the first floor used for resting. The house will be
suitable for less than 6-members family.

We architect try to minimize the cost of the building construction as
we can. The total cost is 5272 dollars. However, after substitute some
existing material from the previous house, the price will reduce into
some amount.

To ensure long-term life span, the house structure is built in concrete.
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Proposition on house plans and models

Canal Cross section

House Arrangement
along the canal

Floor Plan

* Living Room

+ Kitchen * Living Room
#1
= Dinningarea
* Living Room
Back yard #2
Ground floor First floor u
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The designed house is simply open to the outside more than the
existing one.

To ensure the sustainability of the house design, we will take a look
on 4 main factors of the house. First, it's shading.

The shading over each window and door is placed to protect direct
sunlight to go into the house while keep enough light to go through.
Therefore, the house can get enough light with less heat. This can
lessen the usage time of any kind of light during day time.

Secondly, we will make system for water collection. As Cambodia is
in monsoon weather, the rainy season usually last 6 months with 3 to
4 months raining consecutively, therefore, the household could save
some water for general usage.

To keep the inside temperature below 35 degree, the layer of the
roof and wall are taken into consideration. Two low-cost materials are
used for roofing with the top layer of asbestos roof and lower layer of
thatch. Thatch is made from bamboo and which is sustainable, local
and low cost material. Thatch is not only keep the inside temperature
not to get warmer but also help to reduce the noise cause from the
outside. Secondly, the wooden wall is used in most part of the house
both interior and exterior. Again, the wood absorb little heat while
keeping the inside house with adequate temperature.

The use of wood and bamboo in these parts enable the inside
people not to use fan or use very little fan.

Finally, the proper ventilation of the house will enable the people
inside to use of fan during both day and night time.

As we know the hot air is light while the cold air is heavy. From the
doors, windows and ventilation blinds, the air can go into the house
easily and going up to the blind of the roof, allowing the continue air
flow inside the house at all time.

With all the main factors we see including shading, water collection,
heating and ventilation, people will change their way of using
electricity. Using almost no light during day time and using very
time for fan would result in a major change in saving electricity
consumption in each household.
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isanin |

Shading,

Rain protection

Window can also
be used for
hanging stuffs.

Water collection during rainy season

Water usage for cleaning

LHEATING |

Heat reduction via using
thatch under

Wooden wall from

old house
Modeldis Licuhi

projection on building #

Alrout

- Cool Alr: heavy, goesin
- HotAir: Light, Out

- Hole in the middle of

House and ventilation blind

St dop Toofallow e Model diagram on house ventilation

Alr to flow through out the house
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As we can see from the result we get, the time people spend on fan,
TV, and Lighting are reduced resulting in the monthly expenditure of
the electricity to just 9.34 dollars.

Actually, the time people watch less TV is because of the
development of the master plan. With more green space for sport,
playground, the kids and teenagers like to spend more time with
friends rather than staying at home watching TV.

We can sum up the saving amount of electricity consumption per
household is 31.5 kwh which is equal to 15506kwh for 424 families.
That is a large amount of saving for poor urban settlement.

Since the unit price of electricity per kilowatt hour is 0.155$, therefore,
the total amount of money community could save is up to 2558
dollars. With this saving amount of money, the local people could
use for other development purpose instead of wasting on the useless
usage amount of electricity.

After all, the whole project is not only for electricity saving but also
for plenty of solution to the community. The project will help to
provide proper housing, improving lifestyle, providing better healthy
environment, bringing sustainable community and reducing pollution.
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Applian

Fan

™

(25 calor)

Lighting

Others

Expect Energy Usage
ce | No. Duration Daily Monthly | Unit Price
(hour)  (inkwh) | (inkwh) | price Per
month month
e 45 6 027 8.1 0:1558 1.25%
1 150 % 0.6 18 0.1558 2.79%
2 80 5 0.64 192 0.155§ 2978
05 15 01558 | 2.32%
201 60.3 9348

‘Total

EXPECT RESULT FOR THE COMMUNITY

Energy in

kwh/month ofa 91.8kwh- 60.3kwh = 31.5kwh
family

Energy in

kwh/month of a 31.5kwhx 524 family = 15506kw
community

Money in
§/month ofa

31.5kwhx 0,155 = 4.88 §
family -

15506kwx 0.1558= 25588

AFTER THE DEVELOPMENT

- Energy Saving

- Proper housing

- Improving lifestyle

- Better heath

- Sustainable community

- Reducing pollution
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Hydropower to Deal with Future Energy Trend in Lao PDR
@ Tokyo, 19" November 2016 n
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Hydropower to deal with future
energy trend in Lao PDR

&  / ' M Anoulack Hongvanthong
\ A /' M. Nalinh Thoummala

I Energy outlook in Lao PDR

Il.  Promotion and development of renewable
energy

lll. Hydropower, renewable energy solution for Laos

These are some general information of Lao PDR that somehow Country Outlook
influence the energy consumption within country. The population

of Lao PDR is approximately 6.7 million people (2013). The average

* Lao population is around 6.7

domestic GDP growth rate is 8.5% and growth rate of industry is million (year 2013)
* The average domestic GDP
around 7%. The economic growth rate is between 7.5-8 percent RS
. . . . .. . 2013
during the sixth five-year plan has resulted in rising domestic energy + Tow sonomic growthrace i

. . between 7.5-8% has resulted in
consumption. At present, although economic growth has slowed rsing domestic energy

consumption.

down due to international financial crisis, energy demand of the

country continues to rise.

28
Honda Y-E-S Forum 2016




Presentation by the Y-E-S Awardees

The overview of current energy consumption in Laos, it is mainly in
the form of traditional fuels since it imported over 700 million liters
of fossil fuels, but it's used was only 17% of all energy consumption.
In 2009, wood and charcoal were the most used energy resource
accounted for 68% of the total energy consumption. Major energy
consumers are from residential sector, accounting for 51%, and
transport accounting for 26% followed by industrial sector for 20%.
The demand for energy by the transport sector has increased due to
rapid increased in private vehicle ownership.

From the graph illustrated shows that The total domestic energy
demand is anticipated to increase by 3.6 percent per annum,
especially in industrial sector Energy demand is increasing at around
8 percent per year, Electricity generation is predicted to increase at
11 percent annually from 2005 to 2025 because domestic demand
for electricity will increase from 425 megawatts in 2006 to 2,863
megawatts in 2025. Further, the demand for transportation fuel is
predicted to increase by 5 percent per year.

As we could see, the energy demand in Laos is definitely increasing
year by year, so it becomes the government'’s responsibility to
cove with such issue in order to meet with the rising demand as
well as concerning about sustainable development... currently, the
government is on attempt to promote and put strong development
on renewable energy. They aim to increase the share of renewable
energies to 30% of the total energy consumption in 2025 by
developing on a wide range of newly renewable energy. For biofuel,
the government plan to adopt biofuel to substitute 10% of the
transportation fuel demand by 2025. Next is solar energy. For the
period 2010-2020, the government under the rural electrification
master plan (REMP) aims to upscale the program covering additional
19,000 households within 11 provinces. For biogas, the government
aims to sustain these initiatives by up scaling and increasing the
number of households using biogas to 50,000 in 2025 to reduce
the importation of LPG. For wind energy, the government aims to
develop around 50 MW of wind power by 2025. And the last one
is hydropower, Lao PDR has substantial potential for hydropower
development, which is estimated to be around 26.000 MW.
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Energy outlook in Laos

* Imported over 700 million liters of fossil fuels, a significant increase of about 5% per year,
'+ The use of fuel wood (56%) and charcoal (12%)
* Residential and transport count for 51% and 26%, respactively, followed by Industrial sector at 20%

Energy sources in Laos 2009 Energy consumption

ou] Agsiculture

coctricity e Commercial
12%

Transpart

Fesidential
s1%

wood
6%

Source:Energy consumption by type 1 Laa POR (MEM) 3

Future trend of energy in Lao PD

+ The total domestic energy demand M 3.6% per annum

+ Energy demand in the industrial sector M 8% per year

+ Electricity generation ¥ 11% annually for 2005-2025

« The domestic demand for electricity M from 425 megawatts in 2006 to
2,863 megawatts in 2025.

+ The demand for transportation fuel M 5% per year.

Enacgy Gaenand o1 lac FOR (-TOE)

-

2008 2007 2000 2011 2013 2016 2N 2078 2081 2023 2028

Estimate of energy demand in Lao POR by 2025 (MEM) 5

Promotion pment of ren

+ The Lao government aims to increase the share of renewable energies to 30% of the total
energy consumption in 2025,

:

Substitute 10% of the transportation fusl demand by 2025
Increase dzployment of biofuel technologies in rural areas

* Solar energy in water and space heating for households and
commercial installation.

*  Increase number of households using solar energy to 19,000 in
2010-2020

+ Increase the number of households using bioges to 50,000
in 2025 to reduce the imporzation of LPG.

+  Develop around 50 MW of wind power by 2025.

Small Hydropower

+ L2o PDR has substantial potential for small kycropower devalopment,
‘which s estimated to be around 26.000 MW,

*  Implement measures to address the existing technical,

financial, procedural and institutional barriers for small hydropower
development in the country. 6
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The reason why government particularly focus on hydropower as a
solution for energy security is because as following: Lao PDR is rich
in natural resources, especially water resources which contributed
35% of the flow into the Mekong river (more than any other
countries), which technical potential was estimated around 26,000
MW, where yet counted small scale hydropower sites. It also plays
an important role in meeting the country’s objectives of increasing
rural electrification coverage from the current level of 70% to 90%
in 2020. With the present electric power generated by hydropower
of 16,000GWh in Lao PDR helps reduced the CO2 emission by 14.4
mio.T yearly compared with coal fired and hydropower not only
built to resolve domestic power insufficiency, but also help in flood
mitigation, irrigated agriculture, earn foreign exchange from export
of power to neighboring countries.

Potential of hydropower in Laos

* Lao PDR s rich in natural resources, especielly
Water rescurces.

+ Contributed 35% of the flow inta the Mekong
river

+ Technicsl potential was estimated around
26,000 MW,

- SV .
Ham Maum Dam (Viendiano provinca)
+ Increasing rural electrification to 90% in 2020.
+ Helps reduced the CO2 emission by 14.4 mio.T
yearly compared with coal fired.

¥ Resolve domestic power insufficiency

¥ Flood mitigation

¥ Irrigated agricultura

¥ Ean foreign exchange

Nam Thoun 2 Gam {Fhammouane province) 7

It was reported that there are overall 40 operated hydropower FENGIECTSSIV IS e el <lo dlgh K=t s

projects in the year 2015 and the total installed capacity is around
6.300MW. From total projects, the project that can generate
electricity greater than 15MW has 26 projects and the rest is called
small scale hydropower.

The policy goals for developing hydropower are:
* to expand the electricity grid.
® to provide electricity to 90% of households by 2020.
® to increase government revenue from IPP investments.

® to “promote” an integrated 500 kV grid in the
Greater Mekong Sub-region.

However, we can't say that hydropower will only return us benefits. It
also has some negative impacts that we all have to concern.

Water disease: During the dam construction, there will be unproved
number of sediment into the water and make water dirty.

Erosion and sediment trapping: Because of the soil which is come
with the water would struck in the dam.

Fishery: Dam will block the way of fish. In some case, fishes has been
disappear from the river.

Biodiversity: Decreasing number of aquatic species.

Social-economic aspects: Fishery will receive impact by decreasing
amount of fish. Furthermore, local people who live near the
hydropower project will need to be moved out because of flood.
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40 operated hydropower projects in 2015
* Current installed capacity: 6,300MW

= Total electricity: 33590 GWh/year

= Project > 15MW : 26 projects, installed capacity: 6218MW
- Project < 15MW : 14 projects, installed capacity: 72MW

Future Hydropower project plan

No. Project developmentin different  Number of project  Installed capacity  Electricity
phase (MW) (GWh/year)

1 | Current operated project 40 6290 33590

2 | Projectunderconstructionand | 50 5820 27502
anticipatedto be completed by

3 Project under construction and 35 4147 20106
anticipatedtobe completed by
2025

4 | Projectunder constructionand | 58 2434 18272

anticipatedto be completed by

GOL Hydropower Development Policy

e m

« Promotes economic and social * to expand the electricity grid to
advancement by providing a reliable, provide electricity to 90% of
clean and affordable domestic households by 2020
power * 1o increase government revenue

« Earns foreign exchange from exports from IPP investments
(over 15% of all exports) and + to "promote” an integrated 500 kv
contributes to economic grid in the Greater Mekong Sub-
development and sub-regional region (Gol 20115).

energy demand

wedusus
ENERGY AND MINES 9

Main concern of the hydropower project
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Fish friendly turbine will be used in the case of downstream fish
migration. There are two options for fish to go through. First option,
when turbine is running fish will be divided into specific fish way.
Second option, in case of turbine stop running fish can swim exactly
through the turbine. (The turbine must be safe for all fishes to go
through, it would have well done design for prevent fishes injured).

In case of upstream fish migration. Fishes can clam up the river by
the fish ladder. (Fish ladder is kind of different level of water. Which
is design for fish can easily jump or swim up to the upstream without
injured). Designing the fish ladder for each dam. The engineer had
to carefully study the ability of fish to swim up river. Naturally, fish
will swim in opposite way of water current. The design of fish ladder
should allow water flow all the time and the water current should not
be stronger than the fish ability. Then, fishes will automatically swim
up to the upstream.

* Before starting the Hydropower project, all projects must produce
a full Environmental Impact Assessment (EIA) and Environmental
Management Plan (EMP). For confirming that environmental will be
protected.

® People who have an effect from the project will be giving the
resettlement and improving the livelihood.

¢ A watershed adaptive management and participatory planning
strategy will be developed to stabilize land use, and manage
Protected Areas.

e Consultations will be conducted with all project-affected
communities.

® Yearly Revenue form hydropower project must be sharing with the
Environment Protection Fund (EPF).

* The project needs to ensure financial and technical sustainability for
the dam longer using life.

Pico hydropower is a kind of very small hydroelectric power generate
power under 5 kW. It is useful in small and remote communities.
Which can't access to the electricity grid. The Place require only
a small amount of electricity. For example, to power one or two
fluorescent light bulbs and a TV or radio. Pico hydropower doesn't
need a reservoir, it's technically run-of-stream.

Presently, around 60,000 units had been installed in all over the
country and supply electricity to about 90,000 households.

The factors make Pico-hydro so favorite in rural Laos. Because, it's
available at the market, easy to install and especially low cost.
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Action to minimize environmental impacts

from hydropower operation

* Downstream Fish Migration

= Fish Friendly Turbine

| Fish injory mecharisens in  brbine (Souree: Gada 2001} u

Action to minimize environmental impacts
from hydropower operation

« Upstream Fish Migration
* Fish Ladder

Lao hydropower development policy and
standards

= All large hydropower projects must produce a full Environmental Impact
Assessment (EIA) and Environmental Management Plan (EMP)

* The right of all project-affected pacple will be recognized, and achieved through
a Resettlement & Social Development Plan

- Awatershed adaptive management and participatory planning strategy will be
developed 1o stabilize land use, and manage Protected Areas

+ Consultations will be conducted with all project-affected communities
= Revenue sharing with the Environment Protection Fund (EPF)
- Ensure financial and technical sustainability of the Project

Adoption of Pico-Hydropower

- Hydroelectric power generation of
under 5 kw
« Useful in small, remote communities
that require cnly a small smount of
electricity
» Pico-nydro setups typically are run of
stream
= 60,000 units are installed all over the
country supplying electricity to about
80,000 households.
v available at the market
¥ can be installed without much
technical knowledge.
¥ low-cost pico-hydro units
provide the cheapest off-grid
electricity.

Low-head propeller pico-hydra unit

14
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The situation of using Pico-hydropower in rural Laos is not much
efficient. There still have number of drawbacks of using this
technology such as:

® The cable that connects the Pico-hydropower unit to the
consumption point is not insulated. So, this would be easily damage

people.

* Some cables are hung very low from improvised poles and so are
within easy reach.

¢ Without the control systems, the quality of electricity is very poor
and often damages lamps and other electrical equipment.

¢ This technology may also be inconvenient because need a daily
maintenance (e.g., taking Pico out of the water and removing
garbage).

Recently, there are number of projects aiming to improve quality
of using Pico-Hydropower in rural Laos. For example: ‘shared Pico-
Hydropower project in Angsang village’ the village in northern part of
Laos.

The project was supported by Sunlabob and LIRE.

® The shared Pico-Hydropower system, including 2 x 1kW low head
turbines with electronic or automatic Load control for better energy
quality, and a 1.5 km low voltage grid to support electricity to the
village.

The aim of the project is to:

First, to demonstrate how a rural village can use Pico-hydro as a
community-based service.

Second, to share the financial costs and workload.

Third, to provide a safer and more reliable service for the village.
All of these are situations and solutions of energy security in Laos.
In brief:

Laos PDR is mainly base on Hydropower Plant to supply electricity for
whole country.

Beside that government of Laos has adopted some kinds of
renewable energy to supply energy in remote area of Laos.
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Challenges of using Pico-hydropower
technology in rural Laos
» Lack of knowledge of using pico-hydropower unit

* Insulated connected cable from pico-hydropower unit to the
consumption point.

= Some cables are hung very low from improvised poles and so are within
easy reach.

* The quality of electricity is very poor due to Insufficient control systems
» The technology is inconvenient as it entails daily maintenance

15

Shared Pico Hydropower project in Angsang village

* Supported from Sunlabob and LIRE (Lae Institute for
Renewable Energy)
« Angsang village, Huaphanh Province [Northern Laos)
« The shared pico-hydropower system, including 2 x 1kW
lew head turbines, electronic load contrel measures, and
a 15 km low voltage grid
- Aims:
¥ demonstrate how a rural village can use <
pico-hydro as a community-based service ii
¥ sharing the financial costs and workload
v provide a safer and more reliable service
= The system provides power to 24 households plus
communal buildings, and represents a showcase sharing
system, with a novel operational model that shall be

carefully studied by URE through dedicated monitoring
and evaluation activities over the following year.
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ENERGY PRICING POLICIES IN MYANMAR

Ms. Kay Khaing Kyaw

It is impossible to meet three objectives; Security of supply, least cost |The Energy Policy Trilemma
and sustainability at the same time but any energy policy can trade
between them.

Security of supply

Least-cost Sustainability

According to Energy Master Plan 2015, it is targeted to build a |Erojected oil and petroleum products balance
nergy Master Plan, 2015
new 50,000 BPD(Barrels Per Day) refinery in 2019 which is located

close to the Sino-Burma pipeline. Sino- Burma pipeline is shown in | - #aew 50,000 870 refinery

. . . . . . . . Sino-Burma pipeline
figure which is connected with Kumming in China and Kyaukphyu in | . second similarly-sized refinery
(2024)

Myanmar. Also EMP(Energy Master Plan) targets to import diesel and " fconkinueq need for importsof
gasoline and it is assumed that all LPG(Liquified Petroleum Gas) will | - fiLPG = assumed to be

be imported in 2020.
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Myanmar has 3 main refineries ; Mann Thabayakan, Thanlyin and
chauk which produce petroleum. From that, 84% of petroleum is
consumed and 16% is exported.

For the natural gas balance, EMP(Energy Master Plan) forecasts that
gas demand will exceed domestic supply by around 2020.From the
bar chart, industry is the highest demand which comes from fertilizer
plant. EMP(Energy Master Plan) also assumes expansion of coal fired
and hydro capacity in 2020.

In case of Natural gas consumption and export, 87% of total Natural
gas is exported and only 13% is domestic use.

According to National Energy Policy 2014, it draws 8 main targets. Of
them all, the highlighted 3 targets are important. First one is to give
priority to utilization of oil and natural gas resources within Myanmar
in economic and regional development. It is also important to attract
Myanmar nationals in oil and natural gas industries and promote
private sector participation in energy sector.

34

Petroleum Products Consumption and Export

= Consumption-Country Oil * Exported

Refineries

3 Refineries in Myanmar

Projected Natural Gas balance
Energy Master Plan, 2015

Fileo 15: mmat Mol G Consumption (h1se)
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viEbetaaed

pE
P EL S

s oo 30
- Gas demand will exceed domestic supply by around 2020

« EMP assumes expansion of coal-fired and hydro capacity from 2020

« The EMP also assumes the development of both a hydro-cracking
refinery and a new fertiliser plant

Natural Gas Consumption and Export

87%

« Exported

* Domestic (Power

13% Production)

Qil and gas policies
National Energy Policy, 2014

=

Give priority to utilization of oil and natural gas
resources within Myanmar for purposes of economic and
regional development

Promote energy efficiency and conservation

Increase participation by Myanmar nationals in the oil
and natural gas industries

o2

IS

. Promote household use of alternatives to fuel wood

Promote private sector participation in the energy sector

Minimize environmental and soclal Impacts of energy sector
projects

. Promote the use of new and renewable energy resources
Improve the quality of energy sector statistics and planning

L

@ o~
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H H H H H Implementation of selected oil and gas policies
As three main targets are mentioned in previous slide, some National Energy Policy. 2014

implementations are required to their respective targets. For the [ e ——
first one, it is required to fulfill domestic crude oil and natural gas

1. Give priority to utilization of oil and > Encourage foreign oil companies
natural gas resources within Myanmar

demand. It is also important to encourage foreign oil companies || irsurses st econamic

development } IDeuelopa new national gas pipeline network

and private investment. Then, it is needed to develop a new national >

} | Privatize drilling and seismic exploration work

gas pipeline network. For the second target, private drilling and
seismic exploration work are required and MOGE(Myanmar Oil and ||, ,.... e

Gas Enterprise) should become upstream operator and investor in | | o T
offshore E&P(Exploration and Production).

’ | MOGE to berome an investor in offshore E&P

>

Encourage private investment |

3, Promote private sector participation in
the energy sector

In storage and distribution of petroleum products

i | ini 0il, Natural Gas and Coal Policy
Underground energy resources are easiest to exploit and finite. Sl e e

Therefore it is important to consider young generation in developing
energy policy. In that case, implications such as awareness of the

1. Undergmung energy lrorl|l' gas, c?hal] resources areﬂ\‘mr“ubedr.‘ andﬂ:an "
i i H H cause varying degrees of harm to the environment. Although undergroun:
environmental impacts and long term benefits of oil and gas to local e e nee ot astest to Sxtort, e e e and e a2
therefore important to consider future generations when developing
energy policy.

community are required.
Implications
- Awareness of the environmental impacts

= Long-term benefits to Myanmar’s population of its ol and gas
resources

In case of implications for pricing policies, three main components are  |what are the implications for pricing policies?
divided. Firstly, attraction of private investment into E&P(Exploration

Attract private investment into

and Production), mainstream and downstream and Supporting €8P, midstream and Use natural gas to | | Transition away
. » . downstream prurotei eccno;mc fmt;n f;:el w;n:‘ld
LNG(Liquified Natural Gas) imports are based on Market-based Support LNG Imports CuelopmEnt | | use by households

pricing. It is directly concerned with covering of end user supply on | =" T

costs of supply without subsidy, avoiding the risk of rising costs and ——— T—

Prices based on the

changing of world market prices effect on domestic prices .Second | e ™<= | |vuoros o meueer | | TETEESTI
. . . Avalds the risk that costs rise above Ensures that gas-using | | g psidies need to be
component is using natural gas to promote economic development | e dtering nveamenantier | | G fended from somenhere

. High risks of leakage to
High domestic prices as world market Haylssdita prices non-rural { non-

which is based on Value-based pricing. It is concerned with prices | i belew apgortunty cete | | [T
based on the value of gas to the user, ensuring that gas using
industries are competitive and prices below opportunity costs. Final

component is transition away from fuel wood use by households
which is based on subsidizing LPG(Liquified Petroleum Gas). LPG
has to be made attractive to rural households but it has high risks of
leakage to users.

For overview of pricing position, upstream petroleum and gas |overview of the pricing position
prices are already market driven. But there are still challenges in

downstream prices such as household energy supplies in petroleum ivean m petroleum and gas prices are already market-
. . . . » Petroleum products - imports indexed to MOPS and domestic
products, prices to power sector and industry in natural gas and retail refined products priced to match
.. . . - Natural gas - wellhead prices indexed to crude oil
electr|C|ty prices in power sector. + LNG (if introduced) - tendered or spot market prices

The challenges are all about downstream prices
= Petroleum products - household energy supplies

- Natural Gas - prices to power sector and industry

= Power sector - retail electricity prices
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For petroleum products pricing, the main objective of switching of |Petroleum Products Pricing
rural households from fuel wood to commercial fuels (LPG). In case, o
jectives
2 mechanisms are required. First one is to provide subsidized LPG to * Suppart switching of rural housenolds from fuel wood to

commercial fuels (LPG?)
Mechanisms

- Provide subsidised LPG to households at a price which is
attractive relative to using fuel wood

households at a price which is attractive relative to using fuel wood.

Second one is to designate LPG importer. But there are also risks * Designate LPG importer /< who are paid the difference between
.. . budget
such as level of subsidies becomes unsustainable and leakage from Risks
« Level of i
households to other LPG users. - Leakage from households to other LPG users

Some questions are come out. Can competition be introduced in the |San competition be introduced in the downstream
downstream market? As petroleum products are already in market,

do any products need to be regulated to deliver wider Government
. . .. . L. = Already in place for petroleum products : 7
objectives? Competition is not realistic in natural gas supply and * Do any prosiicts nasd b e ragulatect v i

power sector so that continued regulation such as legal and natural

« Competition is not realistic in natural gas supply and the power

. . .. . . . . = inued lati ill be ed
monopolies for transmission and electricity distribution and dominant ¥ Legal and natural monopoles for transmission and electrilty
distribution
market position for MOGE(Myanmar Oil and Gas Enterprise) will be * Gominant market. position for MOGE
required.

In the presentation, 4 main energy policies (which is shown on slides) |energy Policy Documents Consulted
are discussed.

* National Energy Policy, 2014

. National El fi Plan, 2014 (ele y rel
only)

* Myanmar Energy Master Plan, 2015

* NLD Election Manifesto, 2016

These are some abbreviations which are written in the report. Thank you for your attention
LPG = Liquified Petroleum Gas

BPD = Barrels Per Day

LNG = Liquified Natural Gas

EMP = Energy Master Plan

MOGE = Myanmar Qil and Gas Enterprise
E & P = Exploration and Production
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Nguyen Binh Minh,
Ph.D.

2006 Y-E-S Awardee

Save Our Planet with Electric Vehicles
— From the Control Engineering Point of View

As you know there are many ways to tackle the energy’s problem
and develop the eco-technologies. For example, you may know that
two years ago, Dr. Clemens got the Honda prize. He tried to compile
Mathematics, Computer Science and in the new design technology
of the motor. The Keynote speaker today, Dr. Tanaka, he tried to
improve the sustainability of nuclear power. And like Nakano sensei,
you can try to develop like high efficiency solar cells.

| think every person has a path to follow and | myself have my way of
thinking.

It's me on this slide, and this is my lovely EV [Electric Vehicle]. | am
a Control Engineer with special interest in EV. My job is to design a
controller to improve the behavior of the EV in many aspects such as
the safety, economics, comfort, etcetera. Today, from the view point
of a Control Engineer, | will tell you how we Control Engineer can
contribute to save our mother earth with the EV.

| guess many of you have seen this report, the IPCC report. You have
seen it? Raise your hand. How many of you? Okay.

So, what can we know from this report? | think this is one of the most
important scientific paper in this century. It states that as human
being, we did break the dynamic balance of the earth’s energy
system because we did burn too much carbon. Second, you may
know that in comparison with the pre-industrial revolution, global
temperature did rise 0.8°C. Is it a too small number? But the fact is if
the global temperature rose more than 2°C in comparison with the
pre-industrial revolution, our society, our civilization will be destroyed
with heat rays, severe drought, floods and other term. In many places
in our earth, you can see this photo. You don’t want this to happen,
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Save Our Planet with Electric Vehicles

From the Control Engineering Point of View

Binh-Minh Nguyen
The University of Tokyo

Self introduction

I am a control engincer, with special intersts in electric vehicles.

Controller

With 2014 Honda Prize
Laureate, Dr. Clemens. Say
thanks to him for his
contributions in eco-
technology for car and
fights.

My lovely electric vehicle.

Sensor

A dangerous scenario

2°C “Guardrail”

B In comparison with the pre-industrial
revolution, global temperature did rise 0.8°C.

B [f the “Guardrail” is exceeded, we would face
unprecedented heatwaves, severe droughts and
floods; our cities and countries would
experience severe disruptions and damages...

800 Gigaton Carbon Limitation

W We did burn 530 gigatons.

W We have only 270 gigatons to burn.
B Current burn rate: 10 gigatons/year
W We only have 27 years left.

How can we save the Earth?
m Controlling the carbon emission is the only way.
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right?

Here is the other important number to tell you. There’s a limitation of carbon that you can burn. This is 1,800 Gigaton
of carbon. We did burn 530 Gigatons. So, with the current burn rate of 10 Gigatons per year, only 27 years left. If we
burn more carbon, our world would be destroyed because we exceed the 2°C “Guardrail”. So, how can we protect

our earth? The answer is we should control the carbon emission and change the way we use and generate energy.

So, in this slide, | use some data from IEA to show that transportation
sector is one main source of carbon emission. About 23%, ranked
number two, right? And it's because it uses fossil fuel. For more
than 100 years, we did produce too much gasoline car. And in the
transportation sector, the vehicle, especially the light weight vehicle,
takes the main responsibility for carbon emission. So, it's natural and
simple to see that if you can drive the vehicle by electricity, you can
cut down the carbon emission from the transportation sector. EV has
many advantages like low pollution, low noise level, low maintenance
and low cost per kilometer.

However, the gasoline vehicle still dominates the market. How can we
realize an EV society, how can we transfer our means of transportation
to EV?

| think to realize the EV society is one of the great collaboration, and
it needs the collaboration of many sectors like the government, the
customer, the companies, the scientists and the engineer circle. For
example, as a customer, you should improve the understanding of
the global warming problem. In Japan, using a budget of one-month-
salary, | can buy a second-hand gasoline car easily. But, please do
not save much money, let's use half-year-salary to buy an EV since it is
better to save our Earth.

So, among the scientists and engineer sector, you can see that there
are many ways of researches, such as design the power storage,
power transfer, new actuator, establishing the infrastructure for
the EV, communication and control... My field of study is only one
tiny part with tiny contribution to this figure, but | hope that its
contribution is somehow interesting to you.

Actually, EV motion control has been developed 20 years ago, and
there are many things to say about this topic. Today, | only pick up the
in-wheel-motor to talk about the EV. It can be installed in each wheel
of the vehicle. Based on this motor, our group at Hori-Fujimoto Lab
has developed the philosophy of EV control. My ex-supervisor, Hori-
sensei has summarized this philosophy in several keywords.

First, "very quick torque response". So, you can use the motor
torque as a control input. You may not need ABS (Anti-Break-System)
anymore, but you can directly control motor torque for anti-slip
purpose.

Second, "The torque can be measured". It's very important that you
can estimate many motion variables, for example, the road friction
co-efficient.

Last but not least, "independent torque distribution". This means
you can control the torque of each wheel independently. Based on
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EV — an important solution, but...

B Transportation is one main source of carbon emission, due to the use of fossil fuel.

W In the transportation, vehicles takes the main responsibility for carbon emission.

1 B Driving the vehicles by electricity is the important solution.

i W But, gasoline vehicles still dominate the market.

Realize the EV society — A great collaboration

O Power storage
O Power transfer
ot O Actuator
Scientist

& O Infrastructer

Engincer

O Communication

O Control

EV motion control

Advantages:
W Quick torque response
B Measurable torque

B Independent torque

distribution
In-wheel-motor, an advanced

actuator for electric vehicle.

Safety

Comfort
AT e ., Pitch angle control
Yaw moment control Roll angle control

Anti slip control
EV Motion Control

Economy \ y Fun
Tire force distribution for Autonomous driving
optimizing the use of energy. Adaptive cruise control
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its advantage, you can develop many controls like yaw moment control, to maintain the vehicle stability for lane-
changing or cornering at high speed.

Then, | would like to show you some key words of EV motion control using certain advantage that you can develop
the behavior of EV in many aspects, like safety, comfort, economy or fun. For example economics, by optimizing the
distribution ratio of the motor torque at each wheel, you can improve the efficiency of energy uses. You can extend
the driving distance of electric vehicle with the same total energy.

| also want to show you some of the video of the test at our group. For example, this test is conducted by me. It's
autonomous driving of electric vehicle based on the EV motor controls and active steering. And from this video,
you can see that by using the very fast torque response and the feedback loop from the motor speed to the control
system, we can improve the stability of the vehicle on the low slippery road. OK, | want to return to my slide.

From the viewpoint of control engineer, we have built the EV concept  |Build the EV concept - challenges for control engineers

as follow. For a single EV, | think that it should be driven by in-wheel- | siger.

motor, equipped with steer-by-wire, and the power should be stored B s

in the super capacitor. It has the ability of wireless power transfer and | a rower sorea in super-capcitr
fully autonomous. For example, in the future when you are driving the | & Wiespouertmnsterabitiy

O Fully autonomous

O Driven by IWM

car and the power is going down, you need to move to the charging

lane and it's the automatic lane charging’s task. Then, wireless- | muagent problems:
powertransfer-ability can help you to recharge the car and you don't oo

have to stop the car anymore. So, the Electric Vehicle should be very | g eviimasmcure communication
convenient and very interesting.

Controller
0O EV itself is a multi-agent system

EV Platoon

Sensor
| B

And there are still many challenges from the viewpoint of Control Engineer that | would like to share with you. The
EV itself is a multi-agent system in which each agent is one motor. And the platoon of EV is also another multi-agent
system. The control design is not only for a single car, but for a platoon of Electric Vehicles. The control design is
becoming very complex and it's really a challenge that we have to overcome and develop new technologies and new
control theory. Moreover, look at this figure, when we have V2X system, many vehicles can connect together and also
connect to the infrastructure. How to develop the new communication and control technology for such huge system,
is a challenge for you and for me to solve.

Before | conclude my talk, | want to show you that to solve the |imagine the future EV society
problems, we should imagine the future society like the Japanese
children reading this type of manga 10 years ago. And here it is a new
imagination from the 2016 Nobel Prize in Chemistry: Electric Vehicle
at Nano Scale. The electric vehicle is not that very big with the weight
from a hundred to a thousand kilograms. It can be at a Nano Scale.

melecular chassis

So please look at this figure and think about the future of this Electric

. . . . From the 2016 Nobel Prize in Chemistry:

Vehicle and its applications. Imigias the EV i the micro and naso sale, he
new brothers in the EV family.

From a Manga Book for Children:
Imagine the green and clean society
with EV everywhere, for everyone.

This is a take home message for you coming from a book that | |Take-Home Messages
bought from the Todai bookstore few months ago. And | have to What kind of future do we want to create?
say that the whole point about climate change is that despite having “ereation of a truly humane civilization”

“Science can’t say what is right and what is wrong. Science
can inform, but it cannot arbitrate, it cannot decide. Science
can say that if we burn another half-trillion tons of carbon
the carbon dioxide content of the atmosphere will go up by
another 100 parts per million, and that will almost certainly
lead to a warming of the planet greater than 2°C, resulting
in major disruption of the climate system, and huge risks for
the natural world and human wellbeing.

been revealed by science, this is not really an issue about science, but
this is an issue about what sort of world you want to live. So, please
think about the question, “What kind of future you want to create?”
For this question, you might take the answer from Honda foundation’s
website: “To create a truly humane civilization”. Please think about
the answer for yourself, for the countries, for the cities, for the family

But it can’t answer moral questions, value questions. Do we
care about the world’s poor? Do we care about future
generations? Do we see the environment as part of the
economy, or the economy as part of the environment?

The whole point about climate change is that, despite
having been revealed by science, it is not really an issuc
about science, it is an issue about what sort of world we
want to live in.

as well.

What kind of future do we want to create?”
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Industrial Exhibition Presentation

Nikhil Nair
Chiyoda Corporation

Eco-technology/Energy Security of Japan

As the Industrial Exhibitor on this forum, Chiyoda
Corporation would like to introduce briefly a few
technologies which highlight application of eco-
technologies as well as some which focus on securing the
energy security of Japan.

A brief introduction to Chiyoda. We are an Engineering
contractor with our core business being execution of
LNG projects, which includes providing engineering,
procurement and construction services, typically known
as EPC services. Chiyoda is one of the world’s leading
LNG contractors with successful execution of huge
projects all across the globe. However, as you see here,
Chiyoda is not limited to just LNG projects and we provide
engineering services across most of the chemical & energy
industry, ranging from offshore/upstream, intermediates,
pharmaceuticals, green energy, and water management.
We have also diversified into the non-chemical sectors
such as life-sciences, space technology and infrastructure
development. Chiyoda offers solutions across all phases of
a project, right from the conceptual planning of a plant to its
operation and maintenance.

42

WEHIYBDA
CORPORATION Nl ihts rasered. CHIYODA 2016

Eco-technology/Energy Security
of Japan
Chiyoda Corporation
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Nair Nikhil
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*  40% of worldwide LNG
projects in last decade

+ 68 years in plant
design/construction in
over 60 countries

+  Expertise across all
phases of a project

CHIYODA
CORPORRTION 2
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Of particular focus today will be another facet of Chiyoda,
INTRODUCTION

that is technology development with a vision of applying
. . . ) Application of Eco-technology & Energy Security Technologies in
eco-technologies worldwide for the benefit of society. Japanese/Global Industry

Japan has been at the forefront of integrating and applying
Chiyoda Corporation

eco-technological solutions to the chemical industry for the
(Technology Development)

welfare of society. Chiyoda Corporation has been actively
involved in such technologies, with an eye also on securing

. SPERA® Hydrogen Methane Hydrate CSP-MSPT
Japan's energy security. Today, we take a look at some of
the technologies being developed at Chiyoda, with special
emphasis on the two important aspects of today’s forum,

Eco-technology & Energy Security.

CHIYODA
CORPORATION 3

-SPERA Hydrogen

A technology and supply chain system aimed at taking
Japan forward into a hydrogen-based society, moving away
from Carbon society.

-Methane Hydrate

A focus on ensuring Japan’s energy security based on the
enormous reserves of Methane Hydrate under the ocean
floor, in the vicinity of Japan.

-CSP-MSPT:
Renewable energy technology aimed at utilizing solar
energy based on high-efficiency molten salt technology.

SPERA is Chiyoda’s proprietary technology for largescale

. ) SPERA HYDROGEN® (Chemical Hydride Technology)
and long-distance hydrogen storage and transportation. —

H H H « Technology for large-scale and long-distance hydrogen storage and
There is a conscious effort in Japan to pUSh away from transportation, using Organic Chemical Hydride as an H, carrier.
carbon society to greener energy, such as hydrogen. This * Amajor step towards hydrogen society

aids in elimination of fossil fuels since it is envisioned that
eventually hydrogen will be produced from renewable

energy sources. T | 2l Meaogees

' ®
Hydrogen from various sources (either conventional or ers
renewable) is attached to toluene by conventional and : A peroeor
well-commercialized hydrogenation process, resulting in -, : 4 5 oanyrsgorason | St Wi |

MCH: Methylcyclanexans 1 €02 Recycle |
(Reverse Snif)}

Methylcyclohexane (MCH), which now becomes a carrier 8 "+ =70

of hydrogen. MCH is then transported overseas in liquid RN +

form through tankers to the user destinations. Here,
MCH is dehydrogenated using Chiyoda’s proprietary
dehydrogenation catalyst to release hydrogen for end uses.
The dehydrogenated MCH (now toluene), is shipped back
to the hydrogen production site for further cycles.
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We will take a look at the significant aspects of this method
over other means of hydrogen transport.

Technology Breakthrough: Though the concept of using
Organic Chemical Hydrides (OCH) was known long ago,
the process was not commercialized due to challenges
in dehydrogenation technology. Chiyoda managed to
overcome this.

Technology Validation: Once the technology was conceptually
developed, it was validated in 2013-14.

Convenience of Transportation: A significant advantage of
OCH is that both MCH and toluene are in liquid state under
any conditions across the globe.

Usage of Existing Infrastructure: Since they are in liquid
form, existing infrastructure can be utilized without the
need for setting up new systems.

Next, we will have a look at one of the developments with
immense potential for Japan: Methane Hydrates (MH). MH
is essentially methane, trapped in the form of hydrates,
formed under conditions of very high pressures and low
temperature. Thus, they are found below the ocean floor
and permafrost layers, which provide such ideal conditions
for formation of hydrates in the solid form.

Why is this significant for Japan? Because, Japan has
enormous reserves of MH, enough to ensure its energy
security for more than a century. This could essentially be
a game-changer for Japan, which has traditionally been an
energy importer.

The south coast of Japan, called the Nankai trough, is rich in
MH with substantial resources spread across roughly 44,000
km®. However, what has really changed the scene for Japan
is the success in extracting the methane from its hydrate
state. In 2013, a Japanese consortium including JOGMEC,
succeeded in extracting methane by the Depressurization
method, which has been found to be the most economical
so far. This has paved the way for MH extraction on a
commercial scale.

Further improvements and technology developments are
ongoing to make it a success. Chiyoda is also a stakeholder
and member of JMH (Japan Methane Hydrate Operating
Co., Ltd), tasked with the 2nd offshore production test
next year and we are keen to contribute to Japan's energy
security. There are various methods of possible extraction of
MH. The figure on the right indicates the Depressurization
method of extraction, which is the economically optimum
method. Additional details are provided in the poster.
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SPERA HYDROGEN® (Chemical Hydride Technology)

Significant advantage in hydrogen
storage efficiency over other means
of transportation

Hydrogen is fixed to toluene as
Methylcyclohexane (H, carrier) at H,
production site, transported to user

and dehy to
release the hydrogen.
Dehy toluene is Convenience of Transportation
back to H, production site. Both Toluene and the hydrogen

carrier (MCH) are liquids at ambient
conditions, thus safer and
Technology Breakthrough economical to transport.
Chiyoda developed the catalyst for
Dehydrogenation, achieving a major
technological breakthrough towards

commercialization. Excellent Toluene recyclability

T falidati ist]
Successful demonstration run in Existing oil/gasoline transport and
2013-14 at Chiyoda's Yokohama distribution infrastructure can be
R&D centre, about 10,000 hrs. utilized.

WEHIWDA
CORFORATION

Methane Hydrate

@ Methane is trapped in the form of hydrates,
under the ocean floor at very high pressure and
low temperature.

@ Significant development with potential
to dramatically alter Japan’s energy
security scenario.

@ Enormous resources to ensure
Japan'’s energy security for more than
a century

‘Source: U5 Dapartmant of Energy, National Energy Technology Laboratory

Methane Hydrate

P = S0 oot L @ 1n 2013, Japan succeeded in extracting
methane from its hydrate by the De-
pressurization method, presently

i the ically i

@ 1t Offshore Production Test by MH21
Research Consortium (JOGMEC &
AIST)

@ 2nd Offshore Production Test by 2 Methane Hydrate-
JOGMEC & JMH (Japan Methane gL
Hydrate Operating Co., Ltd). Chiyoda
is a member of JMH.

‘Source: MH21 Resaarch Consotium

CHIYODA

CORPORATION
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Finally , we take a look at Concentrated Solar Power (CSP),
a means to capture solar energy. Chiyoda has invested
in CSP, focusing on MSPT (Molten Salt Parabolic Trough)
technology.

A basic CSP system comprises a solar field where solar
reflectors concentrate the solar energy onto a tube,
carrying some fluid to absorb this radiation and transport
it to a thermal storage section, and further to the power
generation unit. The left side of the figure shows the
conventional system based on synthetic oil being used as
Heat Transfer Fluid (HTF), while only the storage medium
is molten salt. On the right is the Chiyoda process, where
both HTF and storage medium is molten salt. What are the
advantages in this?

The primary limitation with using oil as an HTF is that it can
be heated only upto 390 degC, whereas molten salt can be
heated upto 550 degC. In simple terms, it means a higher
percentage of solar energy is captured.

So, MSPT achieves an operating temperature difference of
2.5 times that of Hot oil system.

What this means is that significant benefits are obtained
such as:

1) A higher steam temperature for the power generation
turbine, and thus a higher efficiency, in the range of 16-18%.

2) The 2.5 times increase in operating temperature
translates to considerable reduction of thermal energy
storage volume.

3) Finally, since HTF and storage medium are the same, it
eliminates the need for an heat exchanger to transfer heat
from the HTF to the molten salt.

Keeping in mind the fact that very few companies in the
world manufacture Molten Salt Receiving tube, Chiyoda
took a significant step in securing Japan's energy security
by investing in one such company and developing forward
the molten salt technology.

Further details can be obtained from the posters accompanying
this presentation or visit us at
www.chiyoda-corp.com/en
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CSP : Concentrated Solar Power
(Molten Salt Parabolic Trough)

Conventional Chiyoda

Higher Efficiency
Cost Reduction

Higher Turbine Efficiency: 16-18%

~390°C ~375°C ~ 550 'C 535 °C

CONDENSER

Eliminate Qil-MS HE

HTF: Heat-Transfer Fluid

CHIYODA

Thank you

www.chiyoda-corp.com/en
nair.nikhil_udayshankar@chiyodacorp.com
4
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Chiyoda Corporation
Concentrated Solar Power (CSP-MSPT)
Molten Salt Parabolic Trough

Portfolio of Chiyoda Corporation

Services/ Expertise

Project
Lifecycle
Engineering

Consulting

—

Metaluries Rfiring V@E}m&”&

Planning

Subsea Engg.

Phase

& Chendicals
i

Egamental « Established in 1948
* Global presence with projects in over 60 countries
* Major Projects:
Papua New Guinea LNG Plant, 2014 (3.45 MMTPY x 2 trains)
Qatargas LNG Plant, 2010 (7.8 MMTPY x 7 trains)
* Commercialized Technologies:
CT-121 (Flue Gas Desulfurization) |
\ Biofiner (Waste Water Treatment) j

Protection

Molten Salt Parabolic Trough Sy

Conventional Chiyoda
HTF : Synthetic Oil Higher Efficienc
y e b/ HTF/Storage : Molten Salt
Storage : Molten Salt Cost Reduction
~ 390 °C ~375°C ~ 550 °C 535 °C
380 ° J 550°C ¥
HEAT
exchmnon ST ; .'L
THERMAL ]
ENERGY STORAGE i - 2.5x AT i
a soLAr F
FIELD ?
290 ° 290
290°C 290 °C
CONDENSER
® 2.5 times lesser Thermal Energy Storage Volume
HTF: Heat-Transfer Fluid * Higher Turbine Efficiency: 16-18%
. * Elimination of Oil-MS Exchanger J
— Chiyoda & Energy Security for Japan — Successful Demonstration
Archimede Solar Energy (ASE, Italy) is one
of the very .f.emeanu.fach:lrlil:fgt - > DNI (Direct Normal Irradiation): 1527 kWh/m2/yr
Salt as HTF >  Collecting Area: 3398m?2
> Investment in ASE as a shareholder »  Solar Collectors: 6 (1 Loop)
1 . ~ 9
> Complete engineering services (EPC: > Operating Temperature_' 290~550°C
Engineering, Procurement & »  Thermal Storage Capacity: 4.27MWh
Construction) for the Solar Field as well > Gross Power: 0.35MWe eqvt.
as downstream units such as power
generation/chemical plants -

%&WCHIYUDA

CORPORATION
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Methane Hydrates

Existence of Methane Hydrates

Arctic methane hydrate

deposits above and

below lower limit of iz DR“-'—'NG
permafrost

Methane is trapped in
the form of hydrates,

Hydi
under the ocean m’éu'%éi
floor/permafrost at i

very high pressure
and low temperature J

e

1 m3 MH =160 Nm3 CH,

Source: U.S Department of Energy,
National Energy Technology Laboratory

Phase Diagram for Methane Hydrate Methane Hydrate Extraction Methods
Temperature(°C)
= 0 s 10 15 20 25
o ]
— "~ ———
s0 S @:ue gas ->:'5 500
B g —
S| we 2 1,000
H g =
] S
Ef 1% 2 1500 |&
4 o hydrﬂ- % o
200 Heating 2000 [ SEDIMENT
= © maribus
250 PereTr— . -
StabikiyjZonelof{MH \\ o Heating De-pressurization ~ Chemical/Inhibitor
300 Hydrate Dissociation ~ Hydrate Dissociation Injection
Copui M omarh Comorto by raising temperature by lowering pressure Displacement of
Methane or by
; hydrate formation
Develop Schedule of Hydrate Extraction ~ —— - : inhibition
 Analysis of technical issues during the Offshore
P Production Test
* Recommendation of Economical Production Method
» Evaluation of MH distribution off the Japan coast
» Recommendation of Environmental Impact
Assessment methods from Offshore Production Test
2009
ESIGRIOY « Preparation for Offshore Production
2001  * Two-dimensional seismic survey 2010 Test
(Eastern Nankai Trough) » Onshare Production Test
. Ec;::;:rre Production Test 2011 . Methane Hydrate-
Interim Evaluation 5 Bearing Layers
2002  Three-dimensional seismic survey 2012
(Eastern Nankai Trough) 1* Offshore Production Test
2003  Exploratory Test Well Drilling 2013
2" Offshore Production Test . .
2004 208 De-pressurization Method used by JOGMEC
2005  Interim evaluation 2015  Phase-2 Final Evaluation
2006 .
s 15t Offshore Production Test: Phase-2
2007 * 2" Onshore Production Test
(1* Winter, Canada) 2016 . :
2™ Onshore Production Test Preparation for Commercial ) )
(2 Winter, Canada) Production > Extraction Duration: 6 days
2008 phase-1 Final Evaluation 2017 - comprehensive Evaluation > Gas production: 10000-50000 m3/day
Ec L E tal | 1),
{Econamic Enronmentsl Impac > Gas Pressure/Temperature: ~ 150 kPa/15° C
As a stakeholder and member of JMH (Japan Methane Hydrate 2018  Project Final Evaluation > Pressure fluctuations (Sudden/Steady): 1 MPa/50 kPa
Operating Co., Ltd), Chiyoda can offer its expemse in * °
ineering an: services for the *Revised schedle at end of Phase-1 > By-product Water: 500 m3/day, 2 MPa/15° C
devel f the hydrate field. )
S IEIEEL] Source: MH21 Research Consortium

AW CHIYODA
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SPERA HYDROGEN ® System for Large-scale
H, Storage and Transportation

Organic Chemical Hydride Method

Modification for OCH method
based on commercialized technology R&D
- ﬁy}/ §
{ MCH [T [
(b, B8 = B8 I
[ — |\
~ - Toluene =
Resources s Utilization
Storage e Storage
Hydrogenation Transportation Dehydrogenation
H, 5 s )
©+3H2—>é é —>©+3H2
Toluene MCH : Methylcyclohexane MCH Toluene
We, Chiyoda have
»Developed new y ti talyst and process
»Demonstrated new process for OCH method in a pilot plant

— Demonstration Plant Performance B

> Capacity: 50 Nm3-H,/h (H, storage & generation)
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il i Cis:195
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Renewable Fuel: the Pathway to Sustainable Civilization

Good Afternoon. As | was introduced, my name is Nakano, from the
University of Tokyo. As a professor of the University of Tokyo, | would
really like to thank you all for coming over to the Hongo Campus of Renewable Fuel

the University of Tokyo, which is the main campus of this university.
What I'm going to talk about today is renewable fuel. And | think this
is the only way to change the world, purely sustainable. Yoshiaki Nakano

Professor, The University of Tokyo
Co-chair of Global Solar+ Initiative

2016 11 18 Honda Y-E-S Forum

There is an inconvenient truth, which is unsustainability.

An Inconvenient
Truth:
Unsustainability

Most of the presenters today have already pointed out that we are
facing a severe global warming problem.

1PGC
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

50
Honda Y-E-S Forum 2016




Keynote Speech 1

There are many factors that contribute to the warming and cooling.
But the warming effect is actually larger than the cooling effect, so
that the world is now becoming warmer every decade.

We have already looked at the energy profile of each country from
the morning presentations, from many of our Y-E-S past awardees.
This is about the world, including all the nations.

World energy consumption profile is something like this: oil, coal, gas,
they are three major parts. Nuclear, hydro and other renewables, they
are between 10% to 20%. So, in order to stop the global warming,
we have to reduce the oil, coal, gas part as soon as possible. We have
only 27 years left, that was pointed out by one presentation. And the
global tendency of the energy consumption is growing, increasing.

And this is almost in proportion to the growth of the population or it
is actually more than the proportional increase of the population and
therefore, we have a very big problem.

This is also the trend of our world energy consumption. The upper
gray part is coal, this green part is oil and this red is gas. The rest
are either nuclear or renewables. Regardless of types of the energy
source the total amount is always larger, growing, and increasing.
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But this morning, we haven't seen any energy profile about Japan. |
would like to show you the energy profile/portfolio in Japan, before
Tsunami, before the East Japan earthquake and disaster. We had
a large percentage of nuclear and we had a very small amount of
renewables before tsunami. After tsunami, it became like this: the
nuclear part shrunk very much, so that was compensated by the
increase of mostly gas usage. We became to emit more carbon
dioxide than before. This is a bad thing, but one thing good is that
if you look at the total amount, before tsunami, we used 500 mega-
ton oil equivalent, but after tsunami, the total amount reduced to
480. Today, this is actually statistics in 2015, we have increased the
renewable energy portion quite a bit and also, the total amount of
the energy consumption reduced.

We are a country consuming less energy year by year. This is due to
the decrease of the population, this is one thing. The slow economy
is another thing and also the saving of energy. Energy saving became
very much popular these days, people pay money for saving energy.
This is one thing that happened after tsunami attack. Even though
worldwide energy usage is increasing, we might do something to
stop or reduce the consumption of energy.

This is energy consumption per capita. We have seen some from the
Y-E-S awardees this morning. All of us are not so bad in terms of the
energy consumption per capita. Japan is consuming a little bit more,
but there are several countries consuming a lot; U.S., Saudi, so the
world can do something better than current situation.
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Energy Consumption in Japan

2010 ® oi 200 Mtoely
@® Coal 124 Mtoely
© Gas 85 Mtoely
@ Nuclear 66 Mioely
@ Hydro 21 Mtoely
@ Renewable 7 Mtoely

Total 503 Mtoely

toe: tonne oil equivalent

1tae = 12 MWh

before the tsunami

bk 20 oy
Energy Consumption in Japan

® oi 218 Mtoely
@ Coal 124 Mtoely
© Gas 105 Mtoely
@ Nuclear 4 Mtoely
@ Hydro 18 Mtoely
@ Renewable 8 Mtoely

Total 478 Mtoely

toe: tonne oil equivalent

1tae = 12 MWh

total consumption reduced!

bk 20 oy
Energy Consumption in Japan

® oi 190 Mioely
® Codl 119 Mtoely
© Gas 102 Mtoely
@ Nuclear 1 Mtoely
@ Hydro 22 Mtoely
@ Renewable 15 Mtoely

Total 449 Mtoely

toe: tonne oil equivalent

1tae = 12 MWh

total consumption even more reduced!
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Energy consumption per capita
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So, let me speak about the potential of natural energy. Maybe most
of you know this fact, the amount of energy delivered from the sun
to the Earth is very large, more than hundred petawatt. Of course,
large fraction is instantaneously reflected into outer space. But other
fraction used to drive many things, like wind, or waves, or plants,
which | will show you later. We can say that this planet’s main and only
source of energy is the sun.

The current main energies are fossil fuels of course, but they are
actually sunlight energy. Sunlight energy in the past, accumulated
sunlight energy is now being used as petroleum, coal or natural gas.
These are the current sunlight energies, the sunlight creates wind,
waves and creates the rain to make hydro power generation possible.
Also, sunlight grows the plants and that is being used as a biomass.
These are the sunlight energy of today, helping people to get the
energy out. PV(Photovoltaic) and CSP(Concentrating Solar Power),
or solar thermal, they are the direct usage of the sunlight. Whereas
there are indirect usage of the sunlight energy, because light energy
is already converted into different forms.

This is the energy flow on this planet. The biggest and almost all the
input of energy is from the sun, in the form of light. Large fraction
actually reflected directly into outer space. But other portions used
in different ways: direct heating of the ground, evaporation of the
water to create the rain and snow, and some used to generate waves,
convection and currents and small fraction used as photosynthesis.
This is going to become biomass. One thing nice with photosynthesis
is it is going to be stored for long time. Some became fossil fuel and
we are making use of the fossil fuel very much. Some, for example,
direct heating of the ground is going to go out again, into space as a
black-body radiation. There is some production from the interaction
with the moon, but that production is not big as compared with these
energies.
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Potential of

Natural Energy

48 % heats the ground
0.56% used for photosynthesis in plants (840 TW)
0.25% converled to wind (380 TW)

Angus Rockett — U. lllinois

Fossil Fuel Renewable Energy
-saved sunlight -current sunlight energy
energy i

Indirect

Wave pawer

+Cost is very dfferent from region o region
~Best mix atze cifers

Energy Flow on the Earth C-

ught

‘Solee radiation
174,600 x 10 W

Dircct rofiection
52.000 x 102 W (30%)

x0T W

Direct onversion te heat
82,000 # 107 W 47%

Winds, wavas, comvoction, and currents
370% 102w

Protesyntnesis

Honda Y-E-S Forum 2016



Keynote Speech 1

What we've been doing, human beings doing, is getting energy Energy Flow on the Earth G

out of the huge energy flow of this planet. We dig fossil fuel to get
the main energy. We convert some of the mass into energy which is
nuclear. We started to make use of the other source of the natural
energies, like biomass, hydropower generation, hydro is here, this
is wind. And this is PV. PV making use of the largest fraction of
energy flow from sunlight into daily life. Converting the large energy
of sunlight into the electricity for daily life, which is very nice. We
sometimes use the tide and we sometimes use the geothermal but
unfortunately up until now, the fraction of getting natural energy from
these energy flows has been very much small, as compared with the
energy leaking out from the ground.

What we need to do is to stop digging and make use of the other
source of the natural energies. But it is not very easy to get large
amount of energy out of the natural flow. One thing we can do is to
convert sunlight into heat,

Like this one

Or this one.

And then make steam and the steam will rotate the turbine to get the
electricity.
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But as you can tell, this is very indirect way of converting sunlight
energy into useful energy. So, light into heat, into mechanical motion, Barstow Scheme

then electricity. Each conversion, we have a loss. This is not very % —
Y
efficient way of making use of the sunlight energy. n

Ml A e siew o4 104V, mwwm“wmmmmmnmn
[ o

jolig:2 relected from 900 helintacs re o the wp
i Tin e
by

priede st fr 4 houn. 17 MW, without saalight
Iiome)

26

PV is a direct conversion of light into electricity. There are many PV Technology Options n

different types of the PV technologies, but they are mostly quite
+Single crystal

efficient as compared to other means of getting natural energy. il
/ + Polycrystalline

That's the reason why many people are working on this PV. Flat plates <~ Thin films
AN
*CuinGaSe,
New technologies
- Organic

*Multiple others

_— Silicon
+Linear f
Concentrators < onearfocus
+2-200x
Muitijunctions
(V)

~84% of today’s, Crystalline silicon

*+Point focus.
+250 to >1000x

IGS*I

Light into Electricity: Pv [ ]

We have these days, thin film panels, besides the traditional crystal
type of the PV cells.

Poly-crystalline Si

Single crystalline Si

Dys-sensitized

Thin film compound

You have already seen many different types of the PV cells and they Individual Household
are already being deployed on the rooftop. These are the cases in

Japan.

Eﬂﬁﬁ EI BE Eﬂ:*lh#—ﬁ«tiit
IFRNF=TZ MW)ERROEBA, O-NIiL
| Rl :
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And this is one big scale PV power plant already constructed in
Thailand. But we have to consider about the efficiency more seriously.

This is the chart made and updated by National Renewable Energy
Laboratory in the United States every few months. It's showing
the conversion efficiency from sunlight into electricity. As time
progresses, we are 2016, if you look at the current situation the
highest conversion efficiency is 46%. That means we can convert
almost 50% of sunlight energy into electricity. But normal PV cells, like
shown here. They have actually very much lower efficiency than this
one. They are mostly shown by the blue line or green lines, they are
made out of silicon. And silicon, single junction solar cells theoretical
efficiency limit is around 30%. So most of the silicon cell efficiency
is reaching to the theoretical limit. And that is the reason why the
efficiency doesn’t go up, and they are rather saturated. Whereas
there are several other solar cells having energy efficiency more than
30%, and it is actually increasing more and more every year because
the theoretical limit of these solar cells is up high, more than 50%,
sometimes more than 60%. We have a large room for improvement
for these solar cells.

The reason why the solar cell efficiency is not 100% is that the
sunlight contains a lot of different type of photons, different lights,
from red to violet. But not only those visible lights, but also it includes
the infrared and the ultraviolet. In order to make solar cell efficiency
100%, we have to convert visible light, UV light and the infrared light
into electricity at the same time, which is very difficult. That is the
reason why solar cell efficiency is always below 50%.
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There are several techniques to make absorption of all different
photons possible. One easy, simple way is to stack different PV cells,
each of them absorbing a different part of the solar spectrum. This
one absorb UV, this one visible, this one red and this one for example
infrared, to try to absorb almost all the sunlight energy.

The cell | have shown a few slides back, that 46% is actually recorded
by the solar cell of this type. It is called multiple-junction type solar
cell.

This is one embodiment of such a solar cell. There is germanium solar
cell, gallium arsenide solar cell, indium gallium phosphide solar cell
to absorb different wavelengths or different colour of the light to
produce as high efficiency as possible.

The problem of such solar cell is that the cell itself is very expensive
as compared with the silicon. We just can’t make it big.

And also, the reason why we can’t make it big is, there is always
limitation of the material resources. It uses for example germanium
or indium, they are not very abundant on this planet. So, we need to
limit the size as small as possible. But we need to absorb the large
area of light as much as possible. So, what we do is to use optics,
lens, mirror, or any type of optics to concentrate the light onto a very
small chip of the solar cell. This is called concentrator photovoltaics.
In short, it is called CPV.

Although the panel of CPV look quite similar to silicon PV panels,
most of the things are made out of either plastic, glass or the
metal, like iron or aluminium. We use very small amount of the
semiconductors like gallium arsenide because the chip itself is very
small. For example, 2mm by 2mm, very tiny chip can absorb huge
amount of energy. In the CPV case, the size of the cell is no longer a
problem. The cost of the cell is no longer a problem because we use
very small chip anyway.
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Innovative PV : > 50% Efficient Solar Cells
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There are many merits of the CPV, but because of the time limitation,
I will skip. One thing good with CPV is not only the efficiency is high,
but also there are many rooms for the cost reduction. The silicon solar
cell, we have already reduced the cost, almost as small as possible.
So, cost reduction for silicon solar cell is not very much expected for
next few decades. But CPV, there are many rooms of cost reduction.

This is our current situation but we can reduce the cost down from
this situation to this and this. For example, one third, one fourth type
of cost reduction would be possible for the case of the CPV.

However, the biggest drawback of CPV as compared with the
regular, normal, silicon PV is it requires direct insolation. If it is cloudy,
it doesn't work. This kind of concentration doesn’t work well if it
is cloudy, if we don't see sun directly. We need direct sunshine or
sunlight, that means this kind of cell needs to be used in the region
where sunny day is a majority. That is the reason why the cost
changes with the amount of DNI(Direct Normal irradiance). High DNI
can be obtained in California or Arizona, whereas in Japan DNI is very
small. Even Miyazaki has lower DNI than California or Arizona. If we
use CPV in Japan, cost of electricity is going to be high. But if we use
CPV in Arizona, cost is already 50% of the cost in Japan. So, this kind
of solar cell needs to be used in such sunny region, or in desert.

There are many research projects going on in Japan, in Europe, in
the US, trying to create a new record of the conversion efficiency. We
are talking about who is going to be the first guy to break the 50%
conversion efficiency limit. We of course want to become the first
guy, we just can't tell who is going to be.

Anyway, there is a real competition happening in the world to
increase the efficiency even higher. These are the records that we,
Japanese project recorded, 44% for precision triple-junction cell,
38% for triple-junction cell without sunlight concentration. These are
the highest number as non-concentrator and also triple-junction cell.
But as | told you before the ultimate high efficiency is now 46%, which
is recorded by the German group. So, we are trying to beat that
number now. There are many ways that we can beat, or we can go
beyond the 50% conversion efficiency, but because of the limitation
of time, | skip all these things.
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Inverted-Metamorphic Triple Junction Cell
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The next big problem about the renewables, is how to overcome
the instability in time and also unevenness in space. This is of course
being solved by the energy storage. In the morning session, we have
already seen the energy storage using hydrogen, this is one of the
best ways to store renewable energy. Also, we saw in the presentation
by the Chiyoda group, the hydrogen can be transported in the form
of the chemical hydride. Hydrogen is great. Hydrogen is, | should say,
the first renewable fuel to be utilized in the current society. This is
already being demonstrated in the morning presentation and also in
the poster session.

The most important thing is to produce hydrogen out of renewable
energy, than from the fossil fuels. The hydrogen is better than battery
if the amount of the energy stored becomes large. If the amount of
energy stored could be small, battery will be better. It is just simply a
matter of how large amount of energy you'd like to store. Battery can
only store family use of one day, so it's not very good. Family usage
of three days if you need that energy stored, then you'd better switch
to hydrogen.
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Hydrogen vs. Battery GSH
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By changing the connection of the high efficiency solar cells and the
electrolyzer, then we could even achieve 24% of the sunlight into
hydrogen conversion efficiency. Normal PV cell gives you 10% or
15% of the sunlight to electricity conversion. This one, sunlight into

Further Optimization s

hydrogen is 25%. So, one fourth of the sunlight energy could be

stored in the form of hydrogen. This is going to change the way how
you use renewable energy. There are many things that we need to

do, we have also seen many examples in the poster session too. We

CPV modulcs

need to improve the water splitting technology even more, in the CPV modules has also been upgraded (InGaP/GaAs/Ge 31 cels;
. approximately 31% under operation conditions)
sense that we have to accept the unstable renewable electricity that [T ko, s rive xpess sccons H

CF THEUNIVERSITY OF TOKYO 1o i e

will damage the electrode of the electrolyser, that problem needs to

be fixed.

Solar to Hydrogen Efficiency by PV+EC

24.4% UT (Makemura et al  APEX 201508 167> ¥

22 4% _Monash Univ —tVT

CPV +EC—

P cts cobipration
1o [0 23 i v e
B 24 meiod o, e oy
@ 2Jseries connected PV of catalysts.
A 35 integrahed PV and catalysts
b | 9 3.
|5 5% amecomerad s o ot

Reported STH efficiency (%)

zm

1990 1995 2000 2005 2010 2015 S B I
7 THE UNIVERSITY OF TOKYO St errae

Toward Better Electro-Chemical Cells

Now:
189V
0.81A

0 15V Voltage
a: Reduction of overpotential
Development of catalysit for anode

b: Reduction of series resistance
Low resistivity proton transfer film, efficient babble removal

GSHl

< THEUNIVERSITY OF TOKYO oo e i

Overpotential of Water Splittin, b
Problems of water splitting
Large overpotential
For Hydrogen Usage of precious metals
ofeeee In plants,
* Small overpotential
Usage of abundant materials
4
E‘-\_\‘ Anode (0, evolution) |-
08 volution) | I
i o
Sos g 46f “ch 2‘%::
] 2 e i
fos § 04} //-,:
gu . e o,
0.0 E 00l i) 1 n L
R TS5 4 3 2 11 0
oauinem| ogGrwem) [T "y
[__Ptoverpotential 0.01 V at1majem? | [ Ru0; overpotentol 0.18 Vot 1 mavom
[1] TR Cook et al., Chemical Reviews, 110 (2010) 6474. (Nocera Group) GS=
4 THEUNIVERSITY OF TOKYO.  rm it

Hydrogen Storage is Scalable GSH
ey Totva
Family and community use

T I" Pu!ymethll

| Fuel cell

s

PV panel

Wind power

o il

62
Honda Y-E-S Forum 2016




Keynote Speech 1

So, how to transport renewable energy?

This is a map, the resource map of the solar energy. We need to Sunlight Resource Map GS*|

transport solar energy from under the equator to the remote region
like North Europe, Japan.

Then we want to transport the renewable energy by very inexpensive
way like ocean transportation.

We can do that in this way, charging under the strong sunshine, then
transport, use, and send the remaining material back and make the
recycling paths like this one.
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We have many different options to do this. But one simple thing is to
convert the sunlight generated hydrogen into methane. This could
be called as a renewable natural gas. And this renewable natural
gas could be shipped with the fossil natural gas, in the form of liquid
natural gas. Then use them as a usual natural gas. Thereby we can
change the percentage of the natural gas used. For example, in
Japan, from 100% non-green to 10% green, 20% green, 30% green,
gradually.

If we think about that sort of recyclable global energy system, the
carbon dioxide is going to be no longer a very bad guy. The carbon
dioxide will make hydrogen transportable. With the help of the
carbon dioxide, we can ship the renewable energy over very long
distance. The final goal is of course to reduce carbon dioxide directly.
That would become available in a few years.

So, this is the final slide. At this moment, the cost of the renewable
fuel like renewable hydrogen or renewable methane is higher than
the fossil fuel. But as time goes by, they will go down because the
technology advances. Whereas the fossil one, they stay almost the
same. It goes up and goes down because of the policy or the political
situation. Within some years, the cost and the price will become
almost comparable between renewable fuel and the fossil fuel.
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Sustainable Global Energy System

Necessary Technologies
Generation and Storage under Strong Sun High-efficiency PV/CPV/CSP
then Energy Shipping to Remote Location Energy Storage and Transportation

From that point, the renewable fuel will be selected and the fossil fuel m

will be abandoned. And from this point, the cost of the renewable |\ . cnersies (sunight, wind, ) are sufcient for al.

fuel will become lower than the cost of the fossil fuel. From that point, | = They are more costly than fassil energies 2t present. However, thelr cost
will go down with the technological development whereas that of fossil

we will become fully green. We will become free from the global should go up as they are depleted.
X . i = The most serious problem of natural energies is that they are not
warming, free from the depletion of fossil energy. Thank you very uniformly distributed in time and space. This limits grid connection.
. = For larger scale introduction, off-grid usage should be main. Storage of
much for your attention. energy will solve the problem of non-unifermity in time and space

Energy storage media should be selected in terms of how they are used.
Batteries are for short term and small scale. Solar fuels are for longer term
and large scale.

Solar hydrogen is suitable for local use whereas solar LNG is for
transportation. In this way, we can start using solar fuels before the new
infrastructure is established

€O, will be utilized in a recyclable manner as a energy carrier in the future
and therefore it should be considered as a resource. 57
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Mr. Nobuo Tanaka

President,
The Sasakawa Peace
Foundation
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Stormy Energy Future and Sustainable Nuclear Power

Hi everybody, I'm very much delighted to come here. As the subject
for today is certainly energy security that is achievable by the
ecological technology so to speak, will nuclear play a role? This is
interesting question. As | was the former Executive Director of the
I[EA, maybe you may have heard about the IEA, International Energy
Agency, headquartered in Paris. It's an international body and its
publication is called World Energy Outlook. The newest version came
the day before yesterday, so | have not yet fully covered it so | use the
old one but there's not much difference. The new one is much more
focused by the way on the renewable energy so the new Executive
Director who succeeded me came in next week to talk about the new
renewables more than what he did last year.

The current energy focus, as you may know, is the price of oil. Price
of oil is always the issue for those engaged in the oil industry, gas
industry. The history shows that IEA was created in here, 1974 at the
first oil shock with Arab embargo of oil. The consumer countries fell
into the panic and created the IEA to enhance security by creating
the collective stockpile of petroleum. So, to use its strategic release,
and to stabilize the price was the purpose of this security, but in a
couple of years later, the second oil crisis happened because of the
Iranian Revolution. Of course, after that, oil price collapsed because
the very high price induced, increase of production in other than the
Middle East, such as Russia, Mexico, North Sea, etcetera, etcetera.
Also consumer countries did a huge exercise of energy conservation,
so supply exceeded demand and price collapsed. Same thing is
happening now.
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Stormy Energy Future

Role of the Sustainable Nuclear Power

2016-11-19 Honda Y-E-S Forum

Former Executive Director, IEA
, the Peace
Nobuo TANAKA

London, 10 November 2015

Low Oil Price Scenario

Figure 4.1 = Average IEA crude oil import price by scenario
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What will happen if Oil Price of $50 per barrel continues well into 2020s?
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That is the very interesting story. Because of the very strong growth
of China, it went very high to $147 per barrel in 2008. Lehman crash
made the price down but still went up, and in the autumn of 2014,
Saudi Arabia changed its oil policy by not accepting the repetition of
the mistake they did in 1990s. So rather than giving up the share of
the oil and revenue, they simply maintained the production and that
caused a huge drop of the price. Will this low price continue as it did
from 1990s to 2000, or will it go back to the high price? This is a very
interesting question. If | know the answer, | will be a millionaire so |
don't know, but this shows something interesting.

This is the three major oil producers and the level of their production
in the recent years. Blue is United States and you can easily imagine
why this big increase happens. Yes, it's shale oil, the famous story of
their innovation of producing oil from shale. Black is Russia. Russia
was very steady. Even with the price crash in 2014, it maintains
because revenue is guaranteed because Ruble, the Russian currency,
deteriorate substantially while the price of oil goes down. So, internal
revenue in terms of Ruble maintained so Russia is very sustained.
Because of share keeping policy by Saudi Arabia, United States
production of shale will stagnate and decline so now the Saudi is the
number one producer of oil.

So, this is the kind of geopolitical rivalry of three major countries
in the energy sector. The problem of the low price is in the future
because investment is collapsing. In two years and the three years
again, the reduction of the investment may happen, means future
capacity will be definitely in short of possible demand raise in
developing economies in Asia, India, and China.

The problem is here. This is the Middle East, and the United States’
shale revolution will not continue forever. Maybe it's only decades.
Canadian oil sand will continue and Brazilian offshore will continue
but majority should come from Middle East because its cheap and
huge capacity potential is in Irag, Iran and Saudi Arabia. The risk is
low price of oil, means much less revenue for the Middle East, means
Middle Eastern stability of politics will definitely be undermined.
While production capacity of these high cost countries will decline,
the global community especially Asian growing economy must
depend more and more on Middle Eastern countries, which will
be less and less politically stable. This is the risk of the low price
of oil. Low price is good thing for economy but increasing huge
risk of geopolitical nature of the oil. US is lucky because of energy
independence by the shale at least for decades.
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This is the vertical axis of import dependency to gas. Horizontal axis
is the import dependency of oil. So, US import of oil declines while
US becomes the exporter of gas in the future. Yes, this is China and
this is India, it's getting deteriorating. China will import 80% of oil
and about 40% of gas in the future. Japan and Korea are stuck here
because we are already 100% importer of gas and oil and we cannot
be worse, right? We depend on 40% of gas from ASEAN countries
but ASEAN will no longer export gas for us in the future. Myanmar
delegation said “yes, we need gas for domestic use”, and Indonesia
too.

Where can we buy gas? Maybe part of the United States and
somewhere here, there's Australia, yes but expensive. So, these
countries in purple area will be our target. But to reduce dependency
from Middle East, we have to get gas from Russia, maybe from East
Africa or Caspian. Russia is definitely important player for us. Now,
Prime Minister Abe and Mr. Putin will meet each other next month
and try to do some political deal in the Northern territory if possible
and our reliance on all of these countries certainly needs Russia in the
future. United States no longer need Russia. United States no longer
need Middle East.

See this chart. The Middle East oil will go to Asia 0% in 2035; China,
India, Japan, Korea and other ASEAN countries definitely need
oil from the Middle East. The United States, no. Will United States
protect free navigation in the Strait of Hormuz or continue to commit
the Middle East peace? Now, the indication of the new president
elect, Mr. Trump, isolationism certainly worries me.

Probably Japan, Korea, China, India and other ASEAN countries
should work closely together to maintain the peace and free
navigation in the Strait of Hormuz in the future, maybe together with
the United States but who knows. Japan is ready to send maritime
minesweepers in case of emergency by changing the legislation. Will
Asian countries do the same with us? This is the geopolitical security
question. Gas is okay. Lots of different sources, so for the security
purposes as well, because its clean source for the sustainability sake.
Gas is getting more and more important, so the golden age of gas is
coming.
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Geopolitics of the Shale Revolution: Strategic
Positioning of Oil / Gas exporters and importers.
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China is preparing for the security by lots of pipelines because China
believes pipeline is much more secure than sea lane. Myanmar,
Turkmenistan, Kazakhstan and Russia provides gas and oil by
pipeline. Yes, sea lane continued to be important but assertiveness
of Chinese action worries neighbors, Vietnam, Philippines, Indonesia,
and Malaysia but not only these countries but the United States. This
chart is from the US Department of Defense China report last year.
Every year, this chart is getting much more in detail. This shows the
American concern about the Chinese Energy Policy as a national
security issue.

Russia is moving from west to east because of the shortage of gas
sources in the Western Siberia and moving to the Eastern Siberia,
and there are much bigger users; China, Pacific countries or Japan
and Korea rather than Europe. And of course, the issue of Ukraine
sanction causes Russian move as geopolitics. Mr. Trump will be a
very good friend of Mr. Putin and what will happen of this change to
China, Japan, and Europe and other Asian countries? We don't know
but this is very important for the energy security of everybody. China
is using pipelines. We are not really using it enough but collective
energy security, say pipeline is important.

This chart shows the self-sufficiency of different countries by ranking;
red is fossil fuel and green is renewable. There are many countries
who is above 100% exporters of fossil fuel, like Russia, Canada,
Australia and Norway but we started only less than 100% countries.
The Europe as EU28 is by average about 50% self-sufficient with
well-balanced between fossil fuel, renewables and nuclear. Yellow
is nuclear. Those countries with less fossil fuel and renewables use
nuclear as supplement; France, Belgium, Korea, and Japan, these are
the countries. The European case is interesting. Europe is average
here but each has different portfolio of mix but combining them
by grid line connections like this. Germany can phase out nuclear
because they can import power. Electricity from France is generated
by nuclear or from Czech generated by coal and using wind in
Denmark and Baltic Sea by using big market. So, absorbing the
volatility of the renewables, like wind and solar.
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Can Japan and Korea without any connection to the other countries
survive without nuclear power? This is the really serious question for
us. Asian Super Grid, this is the vision for the CEO of SoftBank, Mr.
Son. His idea is connecting grid line from China, Korea to Japan.
Chinese has another strategic connectivity at state grid, and just
recently in Vladivostok, Russian president supported this concept of
Asian Super Ring of these four countries with Mr. Masayoshi Son'’s
proposal. So, this kind of thing should be considered as collective
energy security starting in Asia. ASEAN countries are doing the
connectivity of power line as well as pipeline so they are already
starting to that direction.

Energy security cannot be achieved by only one country. It should
be dealt by the collective or group of the countries. | saw many of
your presentations this morning, but what would happen if Mekong
River is blocked by the dam in Laos, can Thailand suffer? Or if there's
plenty of energy sources, electricity in Myanmar, why not export it
through the grid connection to Thailand or as farther into Indonesia?
So, collective thinking is necessary to think about energy security in
the region. Not only one country can solve the security by itself. This
must be the lesson for everybody today.

Japan has a problem. We have two different blocks of electricity
market because frequency is different by east and west. After March
11, TEPCO lost all of the nuclear power, but connectivity between
East and West was so weak, and even with access capacity in the
West, power cannot be transmitted to the East, and caused blackout.
IEA, International Energy Agency, warned this could happen
sometime before 20 years. The government of Japan never listened
to us and learned a very severe lesson in March 11, unfortunately. So,
this kind of connectivity is very important for the sake of security but
also for the use of volatile renewable energy as European lesson told
us.
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This is the Japanese best mix potential. Hopefully nuclear comes
back by 20% nuclear, 30% renewables and gas and coal, but as
everybody talked about this CO2 emission reduction, we need
everything; energy efficiency, fuel switching, renewables, nuclear and
CCS (Carbon Capture and Storage). All of this technology must be
deployed to achieve 2°C pathway. Power sector must be zero carbon
with all of these huge renewables and quite big amount of nuclear.
This nuclear means very big. In fact, 20 more Gigawatts every year
from now to 2050, can we do that? This is difficult.

Renewables will be the major source of power. Yes, we have to learn
the technology and deployment. Yes, renewable is getting most
important. | can fully agree with that.
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Japan’s power system: moving to a
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US made a good case because of very cheap gas by the shale gas
revolution replacing coal and with new renewables, reducing CO2
emission and energy import and achieving economic growth : this is
triple win. It was possible for US because of shale revolution but shale
revolution cannot happen everywhere so it was very lucky for them,
and energy cost for US is very low compared to Europe, Japan and
even with China in 2040. So, industrial competitiveness is so good
in the US, so United States is the single or sole winner of the energy
market.

How can Mr. Trump promote isolationism even with the sole winner
of the energy market? This is nonsense and protectionism in the trade
by the strongest player in the world makes other part of the world
very poor. So, this kind of concern should be shared by everybody
and we should tell the United States, “Hey guys, you should not go to
the isolationism, it suffers us so much”.

This clearly shows US makes a big reduction of oil by shale revolution
but also demand side efficiency.

This is car, automobile, efficiency fuel standards of automobile. So,
energy independence is not only shale revolution but technology
and energy efficiency in the auto sector. This is very important. This
means recent move in the IEA shows that electric vehicle and solar
wind, these are the very successful two technologies, now moving.
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The Shale Gas revolution in the US achieved Win-Win-Win.
The US is the sole winner of the energy market.
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Yes, this is electric vehicle and public transportation made a huge
decarbonization in the transportation sector in addition to the
decarbonization of the power sector. This is the big challenge for
everybody. Saudi Aramco is very concerned about peak demand of
oil because of this energy technology, electricity technology. Electric
vehicle makes a big difference for Saudi Arabia. This is a famous
quote of Saudi Oil Minister, Zaki Yamani, “The Stone Age didn't end
because we ran out of stones.” “The Oil Age doesn't end because
we ran out of oil.” This is the implication. Climate change mitigation is
a very strong measure to enhance energy security. That is what Saudi
Arabia is very much worried about.

Hydrogen, we talked a lot so | omit it.
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Keynote Speech 2

Just five minutes, I'll tell you what sustainable nuclear power is.
Nuclear is important for CO2 emission reduction. For the energy
security, yes, but majority of Japanese public do not accept only
because of the Fukushima accident. We can build more than 20
reactors, we did build 20 reactors in ‘70s but can we do it now? This Sustainable Nuclear Power
is very difficult question. This is old traditional light-water reactor but
they should be decommissioning very soon in 2030. Quite number
of decommissioning must happen while China, India, developing
economy must rely on nuclear, but this nuclear technology must
be safe. That is the lesson we learned from Fukushima accident; ”
otherwise, we suffer.

History of Construction of Nuclear Reactors

3% 3% b .
3 First electity prodoced Folushima Constructon stars:
by nuclear reactor Daich % I Non-0ECD
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Nuclear capacity grows by 60%, but no
nuclear renaissance in sight
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Net capacity change in key regions, 2013-2040
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Capacity grows by 60% to 624 GW 2040, led by China, India, Korea & Russia; yet the
share of nuclear in the global power mix remains well-below its historic peak

So, my proposal is, let's go to more advanced reactors like
Generation 1V, not in the third generation. This is the sustainable Generations of Nuclear Energy
technology which | call it. This movie gives you one example so called LS
Integral Fast Reactor(IFR), which is passive safety proven and this is a

reactor system with reactor and pyroprocessing, reprocessing plant,

put together integrated in the Argonne National Laboratory in Idaho.
This proved the passive safety. | went to see the plant by the way just
recently. It's still there even it started in 1960s, so it has already been
experimented quite well and proven passive safe and easy waste
management.

“Pandora’s Promise”, a
movie directed by Robert
Stone, is a documentary of
environmentalists who
changed their views about
Nuclear Powar.

IFR (EBR2) story comes up
as missed opportunity.

PANDORA
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Keynote Speech 2

Time for Safer, Proliferation resistant and Easier
‘Waste Management Paradigm:
Integral Fast Reactor and Pyroprocessing

Pyroprocessing was used to demonstrate the
EBR-II fuel cycle closure during 1964-69

ty .Loug-term Waste
ke Fuel € Clo
sars while TWR spert fiel takes 100

This is a safety experiment totally similar to the plant blackout of

. Passive Safety was proven by the 1986
Fukushima.

Experiment very similar to the Fukushima event.

Loss-of-Flow without Scram Test in EBR-1I

Suddenly, the temperature of the reactor moved up and came down

automatically without any action. It is very cheap. Also, it's another . .
Technical Rationale for the IFR

big feature is easy radioactive waste management. If you dispose o/ Revolutionary improvements s a next
spent fuel, it takes 300,000 to 100,000 years to reduce radiotoxicity O exmaustt oy Supply
. ' . et — Inherent Passive Safel
but if these technologies applied only 300 years, 300 is still long but _L"ogfgrmﬁ:;; h:anggement Solution
very short relative to 300,000 years. So, is this better? Yes, definitely. - Proliferation-Resistance
— Economic Fuel Cycle Closure
But will this be acceptable to Japanese public? This is interesting, v"Metal fuel and pyroprocessing are key to

achieving these revolutionary improvements.

very Important quest|on. v Implications on LWR spent fuel management

El

N
Pyroprocessing equipment and facility are compact
More favorable capital cost and economics

75
Honda Y-E-S Forum 2016
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I[ One-time processingof |
3 tons | 700 tons of LWR spent fuel B
Fission provides long-life fuel supply
i | Provides | I
- imventory | |10

Uranium

Makeup

700
@ HITACHI Removal of uranium

and i kes a
300,000 year problem a 300 year problem
Nstrainutiatoline o
This is a commercial version, not yet built anywhere but GE Hitachi
has the idea.

S-PRISM Nuclear Steam Supply System

GE-Hitachi

Extending PRISM....recycling used LWR fuel
closes the nuclear fuel cycle with two technologies .. .

——

Eenfits include:

“Waste half ife .. 300-500 vaars

« Uranium energy +oxtracts §0f%
Non-pralifaration ~no plutonium separation
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Figure 6: Fuel cycle concept using Pyroprocessing technology
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Keynote Speech 2

Of course, light-water reactor was developed for submarine. If it
sank into the water, it stopped automatically because the coolant is
water but if there is no water, it may melt down so it is passive safe
in the water but not on shore. This is a lesson we learned. So, light-
water reactor system was so successful. The change paradigm is very
difficult.

Korea is challenging it introducing sodium fast reactor with
pyroprocessing, the technology of this integral fast reactor.

| am proposing, let’s use this in Fukushima to reduce the melt down
debris because this technology is very good for that, and not only
that, but the spent fuel stored in the first, second, third unit of the
Fukushima Daiichi which cannot be transported out of the prefecture,
it should be treated there. We calculated in Sasakawa Peace
Foundation, the cost and the duration of the possible timing.
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Stepwise approach to SCNES (Dr. Yoichi Fujiie)

U 1. Pu, M recyeie 99 9%
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Legend of Admiral Rickover: Success of LWR for
nuclear submarine has crowded out Fast Reactors

Korea is eager to build fuel cycle by IFR by
revising the 1-2-3 Agreement with US

Long-term Plan for SFR and Pyroprocess

HQ of Teollisuuden Voima
Oyj Utility which owns
Olkiluoto Nuclear Power
Plant exists in the Plant site.

Radioactive High-level Waste Disposal or Storage

Finland Model:
Olkiluotp Nuclear Power

spent fuel repository

Plant and Onkalo nuclear

Proposal: Japan-US Cooperation to Demonstrate

.

IFR for the Debris at Fukushima Daiichi

Melt downed fuel debris and contaminated equipments will
likely stay in Fukushima, though nobody admits so.
Pyroprocessing is the most appropriate method for treating
debris.

Pu and MA from Debris and Spent fuels be burned in IFR.
Electricity is generated as by-product.

High level waste of 300 years be stored rather than disposed
geologically while decommissioning of units be cemented for
years.

Fukushima Daini (Second) Nuclear Plant of TEPCO is best
located to demonstrate GE’s extended S-PRISM.

International joint project of Japan-US-Korea will provide
complementing regional safeguard for global non-proliferation
regime.

Provides ground for extension of Japan-US 1-2-3 Agreement in
2018 by demonstrating complemental fuel cycle options.
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A Means for Treating Fuel Debris Produced by the
Accident at the TEPCO Fukushima Daiichi Nuclear
Power Stations.

¥ Heavy metal amount including
uranium in the debris - ca.
2501,
of which transuranium : ca.
19t

¥ Apply Integral Fast Reactor
(IFR) concept in order to treat
debris and reduce the amount
of wansuranivm,

7 1dea: o o

% TRU burning by means of
small fast reactor with high

1 s au

omall -

‘; o safety — IFR concept made of integrated reactor and fuel eycle
_ (Reactor power : ) facilities (Example of EBR-1L and Fuel Cycle Facility (FCF))
* Metal Fuel

¥ Pyroprocessing for

L
treatment of debris -

20262 5

Debris Treatment Scheme and Reduction of Transuranium

Tn 60 years of operation of IFR, the initial 1.9 tons of transuranium in the debris can be
reduced to 0.69 ton as a sum of the amount in spent fuels and in the core.
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Reduction of fransuranium
accompanied with IFR operation =

Image of debris treatment
scheme

Fukushima used to be a beautiful place. This is a mail. I'm sorry this
is Japanese but this is a mail from a lady who suffered the disease
in muscle and she's from Fukushima and told me, “Mr. Tanaka, if

52KLE. &S
( Fukushima, the Beautiful)

MBIZETERMISLYELLL, TRYLBELAFLISEYELT. BREE
OHFHEBOEDIETVEEVBHEOTT S, BLSTELMEE

this technology helps the recovery of Fukushima, why don't we try
it? Utsukushima Fukushima, the Beautiful Fukushima should be
transformed into Tsukusushima Fukushima, the contributor to the
technology in the future and this is a way to turn the devil to the
fortune.”

A-STLESEARTTA, Chi bt E-50RBERE T, #ROHHR
REAFOREDFDISFE->TVEGRIIRDIE, ThIFH EROMAESE
BRTHHEBLELL,

SEMBRGOLBNRELIFZEMOT, E55ICHTRELTFTUEELLG
A EROAMET S LMELTEOREBLET

B, P ROEELEMLT, mmnmw-wmmrsr FHROADZ
EERBVELELL. BPROSER. RIZTOREFALARSEELHEE DL
DTz EDEIGEBEMN-OEOMHTTT . BYKESITEVET.
FHOMET, FRROSF voFIE—L, ELLBLVSERT, (50(LEH
B0 TY . BRiRIC, TORRG—LEREHAFEL . FaTHPERIC

BT ELNVIEKT. [0 L 5 TOWDTRELD. ChiZRLT®RDE
EFORBTIIU AROWYELBLES, RIFLLRBICA T THAE-TL:
EELLL. CRhTELILABhE L E TOEEHIEHLBLET RE
BENEETTY, ARCEMNEEABYETOT, HE2obRIZL TS,
BEHEES, BENBBYATEOSTHEVE RS TLET .

The last slide is this. This is the statement of Dr. Nagai of Nagasaki
University. He is a victim of the bomb. He mentioned in his report
that it was a disaster, the Nagasaki atomic bomb. But we have to use
this atomic bomb principle into the civilization and this is—

Statement by Dr. Takashi NAGAI after Nagasaki atomic
bomb. "How to turn the devil to the fortune.”

Dr. Takashi Nagai, a Professor at Nagasaki University in 1945 when the
atomic bomb was dropped, exemplifies the resilience, courage ang
believe in science of the Japanese people. Despite having a severed
temporal artery as  result of the bomb, he went to help the victims
en before going home. Once he got home, he found his house
destroyed and his wife dead. He spent weeks in the hospital where
he nearly died from his injuries. But just manths after the atom bomb.
dropped, he said:

"Wazawai

U

tenjite Fukutonasu” means— the devil will then be transformed to

fortune and the many people’s victim can rest in peace.

I like this statement because we made a mistake, Japanese made a
mistake in Fukushima. Serious mistake and we lost the confidence of
global society, community in our technology especially in the nuclear
technology. Can we recover the confidence of the people to us?
Maybe only by our application of this technology in the Fukushima,
and if Fukushima people can accept it, maybe that is the way we can
contribute to the global community by the sustainable nuclear power.

Thank you very much.
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“Everything was finished. Our mather land was defeated. Our university had collapsed
and classrooms were reduced to ashes. We, one by one, were wounded and fell. The
houses we lived in were burned down, the clothes we wore were blown up, and our
families were either dead or injured. What are we going to say? We only wish to never
repeat this tragedy with the human race. We should utilize the principle of the atomic
bomb. Go forward in the research of atomic energy contributing to the progress of
civilization. Devil will then be transformed to fortune.( Wa tenjite Fukutonasu) The
world civilization will change with the utilization of atomic energy. If a new and fortunate
world can be made, the souls of so many victims will rest in peace.”

Sustainable Nuclear Power
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Panel Discussion — Summary

1. Introduction

The panel discussion is one of the most expected
agenda of the HONDA Y-E-S Forum 2016. The panel
discussion was arranged after a short break following
the keynote speeches and was an opportunity to have
further discussion into the topic of the Forum. There
were eight panelists, including six awardees from
five countries (Vietnam, India, Laos, Cambodia and
Myanmar), and the two keynote speakers, Dr. Yoshiaki
Nakano and Mr. Nobuo Tanaka. This session was
proceeded under the facilitation of Dr. Hirohisa Uchida,
Professor, School of Engineering, Tokai University
and Executive Director of Honda Foundation. The
discussion highlights the key aspects to achieve the
energy security through eco-technology of each
countries and for all nations as a whole.

2. Content of Discussion

Before starting the panel discussion, Dr. Uchida
delivered a short presentation to provide more
understanding about the philosophy of the term "Eco-
technology" which is defined by Honda Foundation:
"Technology should be applied and used in harmony
with nature and human environment”. He also shared
the story of Japan who experienced serious pollutions
in the 50s to 70s but has step by step cleaned up their
environment by the Reduce-reuse-recycle actions in
using energy. He also emphasized that hydrogen is the
energy of the future for Japan.

At the beginning of the discussion, Dr. Uchida asked
the two keynote speakers to share their opinion about
the issues raised by the Honda Y-E-S awardees. Dr.
Nakano said each Asian country is facing the same
main issues that energy demand is increasing and
how to supply that demand. He also shared that each
nation would be nicely supported by the natural
energy resource, however, we probably could find a

80

better solution on how to create a new era of making
use of renewable energy in terms of cost and strengths
in the future. Also, Mr. Tanaka added that besides
the technology, the way of living of people is also an
important element to reach the energy security and
developing a green lifestyle should become a public
purpose. Overusing of fossil fuel for economic growing
should not be a model for developing countries
and the country who succeeds in building a green
development model will be the winner of the next
generation, he emphasized. The Y-E-S Awardees
expressed their appreciation to the two keynote
speakers for their enlightening and highly informative
sharing. Each representative came to the Forum with
their country issues and searching for the solution to
ensure their own country energy security. Now, they
understand that one country cannot solve the problem
itself and the energy security must be thought of at a
global level.

To continue the discussion, the Y-E-S awardees
discussed the problems in energy and environment
of their countries and their idea of achieving energy
security through ecotechnology. The representatives
from Vietnam shared that their most serious problems
are the negative impact of hydropower and the
excessive consumption of energy. Vietnam currently
depends 46% on hydropower. During the dry season,
the dams caused drought to the river delta. During
the rainy season, water discharged from hydropower
escalated the flooding that has submerged thousands
of houses in the area. Vietnam plans to decrease the
dependency on hydropower but they had difficulty in
meeting the excessive consumption of energy that is
doubled every ten years. Moreover, the understanding
of the society about global warming and eco-
technology is poor. In Vietnam, it's hard to find a book
that explains the climate change or similar problems in
a simple way for children. Thus, they need to improve
the understanding of eco-technology of the society
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by having many books and programs, written by the
experts to explain the problems to the public. The
problem with India is the sheer magnitude because of
the population which leads to the total consumption
of energy being high. The means of power generation,
which mainly includes conventional methods leads to
heavy air pollution and land pollution, due to disposal
of fly ash from coal based thermal power plants. The
suggested approach to attain energy security of the
country requires a mixed approach using appropriate
proportions of renewable and conventional methods
of power generation as no single source is sufficient
and relieable to meet the complete demand of the
country. The Government policy specially emphasises
on increasing the use of solar, wind, and nuclear
energy. India has recently initiated acquisition of
nuclear power technology and higher efficiency clean
coal technologies from Japan. The representative
from Cambodia shared the security of electricity was
not achieved due to knowledge and illegal activities
of people at the slum side in the city. Some people
from those areas were trying to connect wires from
their house directly to the cabinet without technical
support or skill, leading to many houses firing because
of electrical issues in the slum area. Their suggestion of
re-organizing house design in the slum area is not only
for energy saving but also community development
with sustainability. The representative from Laos
mentioned that hydropower is the main source of
energy in his country. However, dam construction can
only be applied where have stream or river and energy
deficiency still happen in the rural area. Laos is looking
for renewable energy supply solutions such as biomass
or wind power to support the energy system of the
country. The representative from Myanmar talked
about the sanitation requirement and energy especially
electricity requirement. In the rural area of Myanmar,
there are many areas which do not have toilets. She
would like to make solar septic tanks with reasonable
price which can also produce biogas. That biogas can
also be used as electricity for cooking and other small
uses. To add to the discussion of the awardees, Mr.
Tanaka added a comment that one of the problems of
utilizing green energy is the pricing. The low price of oil
will cause difficulty to the exploitation of green energy.
The renewable energy sources like solar or wind power
are now considered too costly for industrial using.
When there is no or low internal carbon price, using
fossil fuel makes economic sense. But if we can set
high enough internal carbon price, the corporation will
consider reducing the consumption of fossil fuel and
invest into green, energy, and eco-technology.

Also in the discussion, the representative from India
raised a question to Mr. Tanaka about the status and
scope of research on Nuclear fusion which was once
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seen as a clean and unending source of energy, but has
not seen any significant breakthrough in more than 40
years. He sighted nuclear fusion as a single probable
source of energy which could meet the energy
demands of his country eliminating the need of a mix
of multiple sources and technologies like coal, oil, solar
and wind based power plants. Mr. Tanaka's comment
on the question is that India, Japan, US, Europe,
China, Korea, Russia have been investing heavily in
the ITER (International Thermonuclear Experimental
Reactor) project spending huge amount of dollars,
unfortunately without any useful output. Nuclear fusion
is presently a matter of scientific discovery rather than
Government policy. ITER has a problem of international
collaboration, and with big facilities, space and money
being invested. However, there are many commercial
fusion companies in North America and Canada using
a very different types of technology. The Department
of Energy and many venture capitalists are investing
in these fusion companies. There is no information
yet if these different approaches are working, but if
they work it is going to be a huge breakthrough. The
fact that venture capitalists are investing in these
technologies is very interesting as it hints towards
a fact that these ventures are equally a business as
science. Mr. Tanaka mentioned in particular a setup
named General Fusion in Vancouver which tries
to ignite fusion for microseconds through intense
pressure in a vortex of lead. The CEO of the company
who was very confident about the approach predicted
a breakthrough in 2 years, which has not yet been
achieved. There are many such interesting trials going
on. Sun is the source of all energy, but this fusion is
creating sun on the ground.

The discussion facilitated by Dr. Uchida drew
participation from the audience, evolving into a
free exchange of views and productive discussion.
One of the questions was how to collaborate
between countries in solving energy problems?
Mr. Tanaka answered that one way to get the
collaboration between countries is contributing to
the international organization. The engineers can
work in the international bodies and try to find out
the common issues and give recommendations to
each government to make difference. Since many
countries listen carefully to the reports and advice
from the international organizations, we can use
these recommendations as friendly pressure to the
government. Mr. Tanaka strongly recommended
the young, talented, capable people to be a staff
or member of international organizations to work
together toward the common goal of ensuring energy
security and sustainable development.
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Research Poster Contest — Summary

Introduction & Purpose

As part of the Honda Y-E-S 2016 Forum a research poster contest was held on the theme of “Achieving Energy
Security through Ecotechnology”.

The objectives of holding the poster contest on the Forum day were as follows —
¢ To allow students and researchers to share their ideas and work
e To initiate a dialogue on innovative ideas and solutions to improve energy security
* To help students develop their technical skills by getting feedback on their work

* To enable networking and collaboration in order to strengthen the momentum of finding eco-friendly solutions

Competition Scheme

The competition started with a call for posters and submission of abstracts. The competition was made open for
students in Japanese universities and graduate schools (including foreign students) enrolled as of August 2016. The
team size was two people per team and there was no enrolment fee.

Received abstracts were evaluated on technical content along 5 dimensions — applicability (potential impact),
contribution, problem structuring, methodology of research & innovation. After the initial shortlist, teams were
invited to showcase their posters at the Forum and to participate under the judge’s award or the audience award. For
the Y-E-S 2016 Forum we shortlisted 10 teams for the judges award and 4 teams for the audience award. Each team
shortlisted for the judge’s award was provided an opportunity to give a three minute presentation about their poster
at the Forum.

Final Results

Final presentations of the Posters were held at the Fukutake Hall at The University of Tokyo. The 10 posters shortlisted
for the judge's prize were evaluated by an esteemed panel of senior researchers and directors at Honda Foundation.
Visual representation of concepts, technical quality and response to questions were considered to select the winner.
For the audience award, ballot papers were given to all participating members at the Forum and a final count was
made.

The judge'’s prize worth 50,000 Yen was awarded jointly to the two teams from Kyushu University for their poster
presentation on “A Novel approach for Modeling of Solid Oxide Fuel Cell Operated with Biogas” and “Flexible
catalyst material to create a direct-hydrocarbon fuel cell”. The second prize worth 30,000 Yen was given to the team
from Hirosaki University for their research on “Weight Analysis under Carbothermal Reduction Process of Silica for
Production of Solar-grade Silicon”. The audience prize was given to the team from Kyoto University for their poster
on "How BAGUS project benefit the benign fluid from beneath”. All participating teams were given certificates of
participation.
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Research Poster Contest

Entry List of Research Poster Contest
Finalist for 1st and 2nd Prize

Team Abstract Title Organization Name (Leader)

A An improvement to biodiesel production from rubber seed oil

with a high content of free fatty acids using a co-solvent method Osaka Prefecture University Hanh Le

Weight Analysis under Carbothermal Reduction Process of Silica  North Japan Research Institute

for Production of Solar-grade Silicon for Sustainable Energy Benioub Rabie

C A Novel Approach for the Modeling of Solid Oxide Fuel Cell

Operated with Biogas Kyushu University Tran Dang Long
Hydrogen Energy for the Future: Generation and Storage Yokohama National University =~ Bao Yun
lar H P i ia Two- Il
E Solar Hydrogen Production via Two-Step Overa University of Yamanashi Tanigawa Satoshi

Water-Splitting System Consisting of Stable Oxides

F Realization of High Performance Cu(In, Ga)Se2 solar cell by

Interfacial Control Tokyo Institute of Technology ~ Nishimura Takahito

Nguyen

G Flexible catalyst material to create a direct-hydrocarbon fuel cell  Kyushu University Thi Giang Huong

Development of proton conductive SOFC electrolyte aiming to
H improve conductivity and power generation characteristics by Tokyo Institute of Technology  Kurahashi Yusuke
changing composition ratio of SrPrAIO4

I Sonol}/tlcal ca§cade extraction of sugars, medicinal compounds, Osaka Prefecture University Le Anh Bang
and oil from oil seeds
J Energy Harvesting based VLC System for Indoor Smart Lighting ~ Waseda University Khourn Khemry
Participation for Audience Award
Team Abstract Title Organization Name (Leader)
K Ut|||zat!on of sweet sorghum bagasse as a waste of bioenergy Kyoto University Kusumah
procesing Sukma Surya
L Thermoelectric properties of Bi2SrsRh20y bulk materials University of Yamanashi Watanabe Takuya
M Stable Supply of Powers in Introduction of Renewable Energy Waseda University Zuo Hu
Shoedarto
How BAGUS project benefit the benign fluid from beneath Kyoto University Riostantieka
Mayandari
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Conclusions

= Solid Oxide Fuell Cell (SOFC) operated with
biogas (a biological CH,-CO, mixture) is a
promising sustainable generator for developing
countries, where the construction of hydrogen
infrastructure is unrealistic option.

CH, multiple-reforming (MMR), the direct H,

production process from CH, within the SOFC anode

under the simultaneous contribution of dry
reforming and steam reforming, MUST be taken
into consideration in the feed of humidified biogas
(CH,-CO,H,0 mixture) with low degree of

humidification (steam-to-carbon ratio (S/C)), which

is favorable to the highest overall system efficiency.

= Artificial Neural Network( ANN) & Fuzzy
Inference System (FIS) were applied to

approximate the complex reaction kinetics of
MMR which has been unsolved so far.

A 3-dimensional model of biogas-fuelled SOFC
coupled with the developed ANN/FIS-based
model of MMR have been successfully verified
with simulated biogas (CH,/CO, = 1).

By this achievement, we can build a powerful
numerical tool for evaluating and optimizing
biogas-fuelled SOFC systems far efficient than
heat engine based technologies.

Introduction

Paraus eathode

lair electrode] Single cell SOFC stack
Dense electrolyte
—— »
—
el electrode)

CH,: 55270 %vol
€02 30445 Svol

Fuel processor B
oc/ac
Heat recovery unit

Anaeiobic ¢
erabic .
digester g P

Biogas
(CH,-C0,)

oga system for
(Ben Tre Province, Vietnam / JICA/IST-SATREPS Project, 2015-201)

SOFC Technology

* One-step energy conversion:
Chemical energy of H, — Electricity

= Direct internal reforming (DIR) capability:
C,H, +CO,, H,0 > H, +CO

= Multi-fuel capability:

H;, €O, CHy, C,H, (fossil fuels, bio-fuels)

e unit

= Mechanical integrity

Biogas-fuelled SOFC technology

= Simplified fuel pre-processing compared
to other types of fuel cell

= High efficiency (> 50%) compared to heat
engine based systems (25-35%)

converter

* Noiselessness, no harmful emissions

= Low maintenance

Background

Operating pr

= Under high operating temperature of
SOFC and the catalytic effect of Nickel in
anode material, H, is internally produced
through the MMR process.

= Electricity is generated through the
electrochemical oxidation of H,.

= Humidified biogas is effective for
preventing coking in anode volume
caused by CH, pyrolysis.

Technical challenges

= Maximize overall system efficiency
® The complex reaction kinetics model of
MMR (which has been unsolved so far.)

Table 1:

This study

Steam-to-Carbon ratio (5/C) of the humidified biogas stream
C of overall d
MMR condition.

Research objectives

= The empirical model of MMR

= The 3D-CFD model of biogas-fuelled SOFC
coupling with the MMR model for numerical
evaluation on cell behavior and performance.

Electrochemical oxidation

porous cathode

dense electrolyte
porous ancde

Humidified biogas

ko
(14 Kewyon, + Kingorio + Keobea).
Bedases

Direct H, production

Dryreforming:  CH, + €O, — 2H, + 260

Steam reforming: CH, + H,0 - 3H, + CO

Water-gas shift: €0 +H,0 ¢+ H, + €0,
CH, multiple-reforming (MMR)

Operation mechanism of biogas-fuelled SOFC.

Conventional reaction kinetics models of CH, steam refarming within
adoptedin CH, dry
reforming is neglected.)

[ e et comumpton et cnrend | v | rivc | et |
kopcn,exp(—Ea/RT) 315 650800 [
kopiiFexp(= Eq/RT) 1525 900-1000 [2]
kopcu, P57 exp(= Eo/RT) -8 800-1000 3]

vy Kiyoben, b0
KowMooberpr -7 7001000 [

13 Xing 41, 1. Catl, 2562008, 356-365
(2] Deghrd.cl i, Proc. Sokd hede Fuel Cell 4, (1595), 810-815
B Lew el al, nd. g Chem. Res, 29 (19901, 766-773
M) Peters of oL 1 Fower Sources, 106 (2002, 238-244

NOVEL APPROACH

ANN/FIS-based model of MMR
Peny

Pco,

Approximation of

Pinyo reaction kinetics

177+ misthe et comumption orprodction
rate of X (CH, €0, H,0, Hy and €O}
* oy Tuo o are iven tom 1, and

A Novel Approach for the Modeling of

Tran Dang Long?, Tran Quang Tuyen? and Yusuke Shiratoril?
1Department of Hydrogen Energy Systems, Faculty of Engineering, KYUSHU University
2International Research Center for Hydrogen Energy, KYUSHU University
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ANN/FIS-based model

The lasic malar atio.
| EHeC0 #0211

anlronl

i, !

B W m
Pon, /43

Rate-ratiosurface generated by
Neuron Netweork [ANN] trained for T,

129—

oucomatRa ot
b gt

Peoy /ey,

AU The empirical model of

CH, multiple-reforming

102 = Highly flexible approximating
techniques meets the
nenlinearity of the reaction

od kinetics of MMR.

122

= Dependences on temperature
and gas compaositions can be

oo
=

nterpolation by Furzy o 4 =l

 Inference System (Fs)

T

T

* The cakulation flow to obtain the net consumption rate of CH, (reg,) at arbitrary

L —

Nt consumption rate at Ty and basic

molar rato (pes, oo, Piga = 21:1)
Net consumption rate at Ty and an arbfrary
a5 compositon (tew, P, Prya)

") and gas (CH,-CO,-H,0-H,
Levely, &>
Lelvely, €—»
Levely, &—>

h | |
T | I
A
nT) Ay [ e
|
[ | |
| I
| I
] A
i, ! 5 ;
an ) b ™ W [ ron s, AND g e *
| I |
T | I
| I
i ! *
s T T
b §larimon-z) |
i, (T, T : :
Input fuzzysets | Rule outputs. I
[Step 1: fuzzification) : {Step 2: processing :
| |
IF I THEN ,

* The interpolating process to determine the net cansumption rate of CH, () from the set
of [Ty, T3, 1F3, ] and the net production rate of W, () from the set of [, rJt rJz]
3t an arbitrary temperature (T) between Ty and Ty by FIS. jir(T) is considered a5 the

the

Mass conservation

Air channel —_
Energy conservation

Cathode

€M, multipla-reforming
H, elec.chem. oxidation

treated independently.

= Only a small number of
experiment is required.

= The applicable temperature
range can be extended easily.

Peo,/Peu,

Puso/Pen,

S

inpat  hidden
none  Wsx, bay

Layers: output
Porameters: Wous. Brus
* Schematic of the ANN trained for

expressing the concurrent effect of €O,

FIS outputs. and H,0 in MMR at Tj.
(step 3: defuzzification)
e, M P co0st
TR (T) ) e oonst
5 " 2
2 by (T, ¥
(=T "
< The b molar rats
frtrrrted
15) )
T H
PralPay,

 Experimental matrix with & testing
programs to obtain kinetics data of
MM for training the ANN at Tj.
(2): dry reforming

{4): MMR with increase of py,o
(5): MMR with shifting from dry to steam
reforming

(6): MMR with pco, = Pua = P, /2

Table 2: Materials and dimensions of cell companents

* 30-CFD model of anode-supported SOFC applied in this study
coupled with the developed ANN/FIS-based model of MMR.

12 ]
‘Buset Experimental valve
‘Sole ne: Calentaled vabue
10 10
- =z
> o8 i 08
x i
[ — 8
S | Red WD =0 (100 ml i)
3 04 B CH,100, = 1 (80 mimin") °‘g
o s 10 15 20
Curront density /A e

~ Comparison between the predicted polarization curves and the
measured results with different feeds of fuel composition. Good
matching between the calculated results and the observations is
achieved, indicating that the ANN/FIS-based approach for MMR is
alid. Distributi current density
and thermally-induced stresses within the cell can be estimated
accurately and reliably.

Anode Ni-EYSZ B0 35
Electrolyte 852 5 -
Cathode LSCF-GDC 60 as
Surface area: 14 mmx 14 mm
800°C
Assumptions: laminar flow, ideal gas, isotropic.
Calculating code: COMSOL Multiphysics 5.1
Fuel composiion: CHJCO, = 1(40 il min ')
05 Load condéion 2 A cm 05
< 04 04
3 > o
D e do
g 02 Hy 0z
——
o1 01
o
2 4 & & 012«

Distance from anodo inlet / mm
+ Calculated distribution of mole fractions along the fuel channel
with the feed of simulated biogas (CH,/CO; = 1) at 2 A v, The
domination of dry reforming in H, production within the distance
of 6 mm from anode inlet s apparent. In downstream, H,
production is promoted through steam reforming and WGS
reactions, as a result, the consumption rate of CO, is balanced by
the production rate of €O,
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\\\'ﬁ/// Flexible catalyst material to create a direct-hydrocarbon fuel cell
Tz

Thi Giang Huong Nguyen#, Mio Sakamotob, Quang Tuyen Tran®, Yusuke Shiratoria® ji.CA )
KYUSHU aDepartment of Mechanical Engineering, Faculty of Engineering, Kyushu University
bz bInternational Research Center for Hydrogen Energy, Kyushu University SATREPS
E-S Forum 2016, Nov 1 16, The University of Tokyo,
Electricity generation without burning is a key to increase efficiency ! Solid Oxide Fuel Cell (SOFC)
Electricity generation by heat engine Electricity generation by fuel cell High temperature operation: 600-800°C Ay solid state fuel cell
(Fuel combustion process) Electrochemical process, . BB B ; ;
e : e el R
Power generation plant i i -Soid slectrolyts
,u,“ediy biogas HERT Cathode (LSCF-5cSZ) Fusl sectods

(Anode)

Fuel Electricity

Anode microstructus

Anode (Ni-ScSZ)g

Ni is well-known
catalyst for reformi

IReﬁining t

Biogas B
CH4 + 002 ethane fermentation

Direct Energy Conversion

Chemical Energy = Thermal Energy = Chemical Energy = Electrical Energy (Chemical energy)
Kinetic Energy = Electrical Energy

SOFC is the most efficient device for direct conversion of a fuel into ricity.

Simple operation and co desi
Simple operation and compact design Reforming of hydrocarbons can proceed in the porous cermet anode to produce

High electrical efficiency (45-50%) H, and CO, which electrc ly oxidized to generate el ty and heat
biogas due t low calorie Same level efficiency even with biogas This operation is called direct internal reforming (DIR) operation.
Y g p g ) op!
2em L 2em
Our concept of DIR-SOFC m— node-
ESC zpzn
H AFL Ni-ScSZ (20 pm)
Conventional anode-supported cell (ASC) QOur concept “ Electrolte | ScSZ (160 ym)
ST Anod Ni-Y: Y, —
Air Air supported cell il 1 e Porosity 1% ™%
B (ESC) AFL N-YSZ (10 jum) :‘2"“""'"
Electrolyte YSZ (5 um) N Ni loading Ni particle size /
Cathode GDC (Gl 110500, ¥ S‘cz:'}g:';_":“",, o
22m LSCF-GDCALSCF wvla L1] 32
with 5 ppm H,S BET S ks
S ppm H,S poisoning test during P piihd

DIR op: on of SOFC at 800 °C

@c H. co, co,

° light HCs, etc. ‘t Hy GO fuelled by simulated biogas Ni-loaded hydrotalcite-dispersed PSC
(Ni-5¢5Z) (NI/HT-PSC)
Paper-structured—_ C, Hy, CO, CO,, light % Mg-Al complex oxide
Hi 2
C,H,0,+ Steam catalyst (PSC) Cs, etc.

(I) Thermal decomposition of heavy hydrocarbons
(II) Steam reforming of heavy and light hydrocarbons C,H,0.+ Steam

(1l1) Electrochemical oxidation of H, and CO (Biogas, Biodiesel, Bio-oil)

Temp.: 800 °C
j ; Fuel: CH,/CO, = 1 (40 mi minT) of .
orous anodi al e solved. Current densily: 200 Acm? 50um
By the application of a stri talyst material, functions of reforming and 0 20 40 80 39“;:‘”:2" WD PR 2D + Y. Stirator, M. Sakamoto, T, Uchida, H. L, T. Guong-Tuyen, K. Sasaki,

el re: by se ted without losses of

e 3 aclio C P mathane’, Int. J. Hydrogen Energy 40 (2015) 10607-10615.
both functions to have stable operation with los k of coking.

Ni/HT-PSC substantially improved . Shirsion, M. Sakamoto, “Performance improvement of direct intornal
the sulfur tolerance of DIR-SOFC. bt oL i b el oo

Ni/HT-PSC

Coking tolerant PSC ((Ce,Zr)O,-dispersed PSC)

Pager—makfng process for three types of PSCs (TPQ) after the 15 h dry reforming

Dry reforming of methane at 750 °C Temperature programmed oxidation

Equilibrium
100
Viater Ceramic fiver: Cf . 7 -
(Si0;: 52 v, o —— —Ni(Ce ZrO,PSC |
- ALO,: 48 Wi%) &
[ : — I % i NUHT-PSC K Whisker carbon was formed
| e S | ] g% g
£ g Nl.'(YCe,erO-‘, PSC
Ce(NO,);6H,0 Synthesisof 8 40 NI-PSC s \
‘_{Z'O(Noah'zﬁzo ~ (NiCezno, F % Temp:750°C 2| NHT-PSC |
Fuel: CH,/CO,= 1 N ;
IN:DH (Adjust pH~11!—' precursor ey H - Nil[Ce,Zr}O,-P5C! -
Drog NaBH, soh 10] GHSV=3500h" — —

= agent) ol —
! 01 234567 6 91011121 1415 oD =D A GGl GO
[PDADMAC| Time / h

§ Anionic polymer

=]

g | Pulp fiber |—

2 |+—Fillration to form wet-state sheet|

) Press at 350 kPa '—' Miloading | Ni{wt): zr Ce0, (w): Surface

E 1wt CeO, (wt) | precursor | ZrO,(w) | area™/mig’

“%f Drying at msoc]/‘ Nif(Ce Zr)0,-PSC 5.95 21 ZIO(NO3), 11 24.0 By the application of Ni/(Ce,Zr)

& NIHT-PSC 8.60 - 2r sol - 155 the anode material of SOFC, fuel cell

Ni-PSC 515 - 200l - 27 breakdown caused by coking can be avoided.
Ceramic fiber ] ] Conclusions
! 0*"’“"0”:“‘ C.Dco' Lattice oxygen promotes surface reaction + Particles of CeQ,-ZrO, solid solution can be

with high oxygen \ 7 Dissociative adsorption ¢, 60 Oxide support synthesized in the inorganic fiber network
storage capacity H\/ "7 H N it high 05C in paper-making process.
(OSC). “_ ce? Ao, '

+ Ce0,-ZrO, dispersed paper-structured catalyst
(Ni/(Ce,Zr)O,-PSC) exhibited higher catalytic
Lattice oxygen in (Ce Zr)O, can effectively contribute to performance and higher coking telerance than
the removal of the carbonaceous species on the surface the conventional PSCs.

+ The PSC developed in this study is a promising
Acknowledgment. This study was supported by JST/JICA, SATREPS. SATREPS support material realizing DIR-SOFC.
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HIROSAKI
UNIVERSITY

! University of Science and Technology USTO-MB, Oran, Algeria
2NJRISE, Hirosaki University, 2-1-3, Matsubara, Aomori, 030-0813 JAPAN
e-mail : dr_b_r@yahoo.fr

78% of the solar cells market is based on

crystalline silicon.

U Japan’s consumption of silicon material
represents 20% of worldwide consumption
compared to its production.

= 80% of Algeria’s surface
is a Saharan area while
the country has a 97%
oil-based economy.

* 70% of Sahara Sand is

compose of silica (Si0,),
¥ ° the raw material for
L=t TR production of silicon.
O Algeria has a significant unexploited solar
potential quite enough to satisfy worldwide
needs in term of electricity and raw material
(silica) for the production of silicon.

Tunis Alexandria

Solar Breeder

Sahara Solar Breeder (SSB) project
employs the advanced technological level
of Japan to exploit the Solar potential of
Algerian Sahara in terms of solar energy
(electricity and silicon production).

5 © HondaY-E-S Fo

November 19 (Sat)
Weighi Analysis under Carbothermal Reduction

Process of Silica for Production of Solar-grade Silicon
R.Benioub!2, A. Boucetta ,A. Chahtou?,

K.Itaka?

Silicon production process

Q Our team is focusing on the second step of the
process which is the reduction of silica.

Purity (B8F) -

®

Y

a

Second step A Si

SnO+ZC SiC +CO S|0+S|C 28i+CO _p‘

Production ‘

SiC

‘ Carbothermal reduction process pathway ‘
» Main by-product gas phase = SiO and CO.
# Less SiO gas loss < High reduction yield.
» SiO control = Important.

Pmcanm’

I Siemens VS Direct reduction ‘

process compared to direct reduction.

Q Siemens method is a costly and time consuming

S: Quadrupole Mass
8: Infrarcd Thermometer

‘ Induction furnace used for reduction of silica |

Silica (SIO2

[0+

Silica (810,) Carbon

Binder

CMC)

JIM, 57, November (2016) 1936-1944.

0 @ mm— e |

Quadrupole

i0.° -'-u Mass (Q-mass)

e L} . Spectroscopy at

Gas >1300°C|  25°C |

In-situ co gas Real-time Si0

weight loss e‘vuluuon = detection and
control

> Combmuuon of COI Weight
detection allows us to estimate
mass balance for the reduction

by
rr—

s feandage

s cosea.
aes

WL of silica. )

§ ‘ | Real time CO/Weight evolution | H

i e — - "BE =
i
4 4 E g
o gl B | 3
prl ~ zF

B o0 sctpinns - " £ o
L — 4= — e =TT L s5FE w0

Real-time evolution of SiO gas was achieved
using combined results from developed in-
situ weight loss with Q-mass for CO gas,
Benioub et al, Mater. Trans. JIM, 57, November
(2016) 1930-1935

[re—— -

Highest reduction vield of 32.5% was achieved
reducing granules of silica and carbon mixed with
PVA binder, Boucetta, Benioub et al, Mater. Trans.

Q First step of SSB project was achieved
by the successful production of 150 g of
silicon per hour using carbothermal
reduction process with a yield of 32.5%.

O Further optimization of the process was
exploited by development of real-time
analysis of the main by-product (SiO

(5, Graduate School of Science and Technology

g Hirosaki University

gas).
RERELEHRES &
iR D
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How BAGUS project benefit
-5 the benign fluid from beneath

j icA
< = 28, 1 Graduate School of Engineering, Kyoio University, Kyoio, Japan, .
2 Graduate School of Advanced Integrated Studies in Hinnan Survivabifity, Kvoto University, Kvoto, Japan Shoedarto, R.M.! Kubo, T.l, Kashlwaya, K.!, Tada Y.l,

2 Faculty of Mining and Petroleum Engineering, Institute Techmology of Bandung, Bandung, Indonesia 2 1 3 2 3
* Star Energy Company Ltd., Wisma Barito Star Energy Tower, Jakarta, Indonesia Ko lke’ K. * Sakural’ S' ? Iskanda T, L ?

shoedarto.mavandari.56r@stkvoto-nacjp Heriawan, MLN.2, Notosiswoyo, S.°, and Malik, D.*

_Qg“n

onda Y-E-S Fo

TR

H ? Japan has been the leader in reducing GHG emissions and has done real
Whe re does It start: BAG US Projectj implementation of the emission reduction targets to achieve its 2050 goal.
:deall of.tljet?atural snurce.s, gfeothle.rr.na[ stands ‘:‘I't as In furtherance of balancing the paces, Japan also proactively brings out
.n onesia’s best uplportunltv or uti |z|ng~ renewable energy, eco-friendly and energy-conserving technologies through joint projects
it has 40% of world's geothermal potential. pelineate possible loca) 5, o with emerging economies as well as developing countries.

However, this archipelagic state suffers from (egiona! permeable fracry,

fossil fuel and electricity subsidy which drained
the government’s budget and hinders energy
conservation campaigns.

This situation puts Indonesia to take no

Beneficial and Advanced Geothermal Use
System (BAGUS) project is one of international
joint research programs promoted by Science
and Technology Research Partnership for
Sustainable Development (SATREPS) under
supervision of JIST and JICA.

ing-based tech,

ote sens! N0log:

i\e‘;’:ﬁ enwironmental monig o,-,-,?g'e"
w0 check the effect of g

e€>t“eu-nal power plant OPeragy,
& — n

other options except shifting energy é;o p
consumption to renewables one. égf{: gf vl “ . H ow benefit')
/ B H
Indonesia is currently using only 1.6 g 3.‘:' @ S 2. Contribution to o %‘% 2 . ) )
GW out of 29 GW of its total & §J 5‘ decrearserfn o, “3" % go This _gree_n project f]as particular
geothermal capacity, adding up only é‘ & ,'? emission g 3 UbJEFtIYE to obtain sybsulﬁase
7% to its energy mix along with 7 Qo on:.‘; £ ) §,’ '{g characteristics of reservoir fluids in
GW from hydropower, 500 MW ‘? 'g 9 &, (U 1. Geothermal 20 ® % order to dE-SIgn drilling target area as
from biomass, 22.4 MW from solar = ~§ 5—" r;esource D drilling cost 2 e accurate as it can Dez and to minimize
power, and 2 MW from wind energy g2 én TR reduction :_a’.‘ & the drilling risk which can cost up to
(Mulyana, 2016) 5 25 = i ‘.”a— 40% of the total investment cost.
' B T ® o &
£ Bagls g
v o el How does it work?
H H H 4.Applicable in all leading technology for f :
What is ben Ign fluid 2% pmmi:%:‘;e;:;mal ;:m"'fe[::al"r:;ﬁmr eochemical methods help us to determine the
% % fields exploration and plant

from beneath?

Have you heard about geothermal
energy?
Geothermal power is generated by

G
precise location of before we tap the energy
from beneath by drilling process.

y )
\ﬁo@(@ ~ Oxygen and hydrogen isotopes to indicate the sources

tapping the heaf of the fluid from ,'fb‘a(;b of fluids and the nature of subsurface processes like
under the Earth's surface to extract // boiling and mixing processes in geothermal systems.
steam and turn power plant turbines. e

That kind of fluid in this paper poster, we call it § 62H=7.4% 56180 +13.14

benign fluid from beneath, .fé R*=0.84

That kind of fluid in this paper poster, we call it P_Bfg Fluid #15
benign fluid from beneath. éi" - Wateemd Inemalon pOSeSs. ..., Deep Fluid #19

T |
. ~N-50 & { i
Geochemistry Gas 274 I St
Radon- _ )
*H,S is the second most plentiful gas
22 besides CO, in a geothermal steam. Deep Fluid #16

+Radon is product of natural

radioactive decay of uranium and -60
horium, has half-life 3.8 days @ 7 N 3 2 ! :
+Rn-222 can serve as reservoir ;oru »has etl lf:.=:|8d depth i 5180 —— Boiling line
g +Appearance at shallow de is
temperature indicator as the "APP P #Deep Fluid ®Parent Fluid Mixing line

usually related to high gas flows or
become  lesser  in higher anomalies of shallow thermal
temperature. indicator.

*RN-222 is soluble in water in which *The younger the age of lava, the
it may be carried for great larger amount of parent radionuclide,
distances  (upflow zone of the higher the Rn-222 values.
geothermal system).

solubility coefficient for radon is o o amos o amow 0w o
In boiling = 560 enriched

In mixing = §180 depleted The iso-contour of

reservoir chloride and &'%0
P ] contents can infer the
hydrothermal flow

pattern. In the upflow
zone, Cl content is typically

ws0  smeon

Associated with K-Ar Dating (Ma) Trace Elen'lents 222Rn g lower than in the outflow
Fumarole Mount from fresh lava* “’p'_m) (Bg/m’?) zone (Nicholson, 1993).
| | u | Th i
Burung | Puncak Besar  0.23+0.03 12 | 6.0 2.490 e .;wﬁ“T =
Wayang | Wayang - 049+001 14 | 64 4.130 0 WeMd  ITO0) NS T 300 31000
Windu | Windu 0.10 £ 0.02 1.5 7.0 7.950 In boiling - Cl increased
Boogie and Mackenzie (1998) Acknowledgements In mixing < Cl decreased
References

This research is supported by JST
and JICA through Science and
Technology Research Partnership
for Sustainable Development
(SATREPS) or BAGUS.

[1] R. Mulyana, Implementing Policy to Develop Geothermal Industry, The 4" Indonesia
International Geothermal Convention and Exhibition (2016).

[2] M. H. Purnanto, and A. Purwakusumabh, Fifteen Years (Mid-Life Time) of Wayang
Windu Geothermal Power Station Unit-1: An Operational Review, Proceedings World
Geothermal Congress (2015).

[3] Nicholson, K, Geothermal Fluids, Chemistry and Exploration Techniques,
Verlag, Berlin Heidelberg (1993).

[4] Bogie, I., and Mackenzie, K.M, The Application of a Volcanis
Andesitic Stratovelcano Hosted Geothermal System at
Proc. 20th NZ Geothermal Workshop (1998).

SN0 WM 00 6NN

Index
[ e El e # g o S ek —— W Y
o e o, 1 5 ol S 4 o

88
Honda Y-E-S Forum 2016







Closing Remarks

Mr. Akira Kojima

Adbvisor, Japan Center for
Economic Reseach

Director Kojima announced the winners of the Y-E-S
award and gave the final remarks for the day’s events
at the forum. After a difficult discussion, the selection
committee made the surprising decision to award the
first prize jointly to Teams C and G, two teams from
Kyushu University who both worked on the subject of
research on fuel cells, with second prize being awarded
to Team B.

Director Kojima went on to praise all of the participants
for their passion, energy, and sense of mission,
encouraging them to continue striving toward
achieving the focuses of their research, through
connectivity, collective approaches, collaboration,
and cooperation, to achieve CO2 reduction and a
sustainable balance between economic growth and
energy pressure. He drew parallels to the 1972 report
“The Limit of Growth” from the Club of Rome, noting
that the United Nations has also since talked as well
about the importance of decoupling economic growth
from energy pressure.

90

Y-E-S Forum |

Much as how Honda Motor’s founder Soichiro Honda
was motivated by “The Power of Dreams,” the director
noted the importance of the participants following
their dreams to continue their work in the field of
Ecotechnology and use new technologies like fuel
cells to ease the burden on the environment as society
develops, furthering not only their individual careers,
but also working toward the ultimate goal of helping to
protect and preserve the environment for the sake of
the future of humanity.

Honda Y-E-S Forum 2016



Closing Remarks

Sumeet Sanjay

Gattewar

2008 Honda Y-E-S Awardee
in India

It has been a great time for all of us today - being
in the presence of some of the great thinkers and
innovators in the field of ecotechnology.

The Y-E-S forum 2016 what a wonderful platform it has
proved to know, learn and share information on almost
everything concerning the field of energy security at
local and global levels and eco-technology in general.
From futuristic electric vehicles to advances in nuclear
energy to state of the art solar panels, methods of
hydrogen generation and storage and transportation.
From $44 wind mill to a $5,000 energy saving house.
We discussed it all.

Furthermore, the enlightening presentations from
our keynote speakers truly elevated this forum from
a local to a global level holistically discussing the
technological advancements in sustainable energy as
well as the importance of collaborative thinking and
policies of government under various geopolitical
combinations.
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Rome was not built in a day they say — and so is not
going to be a green and sustainable future. It was,
however, a great experience to know so many brilliant
minds contributing their share towards building the
Rome of today - and feeling myself to be a part of it.

| would like to most sincerely thank Honda Foundation
for creating such a great platform and providing us
with an opportunity to be a part of it. | wish that its
vision bring the brightest minds together and call their
attention to some of the biggest questions faced today
by human civilization soon bears fruits.

I would like to conclude here by extending the deepest
heartfelt thanks to all the dignitaries, participants,
officials and my colleagues in making this event a great
success and wishing the best for the upcoming editions
of this forum.

Thank you.

Honda Y-E-S Forum 2016



The Way Forward

m M‘

The Way Forward

Honda Y-E-S forum has been designed to engage
young scientists and engineers from Japan and other
Asian countries, including the Honda Y-E-S awardees,
in discussion with experts in various fields, on issues
in modern society examined from the perspective
of young scientists and engineers for ecotechnology
into action. To achieve this mission, three key factors
should be considered and improved through Forums,
as follows:

Network development

We should build a strong Y-E-S Forum participant
alumni network of scientists, engineers, researchers,
and potential students by sharing ideas and
opportunities for ecotechnology into action. A mailing
list of the network should be created to establish
connections. In addition, Y-E-S awardees who are
currently working on in areas related to ecotechnology
both in research and development, should be
supported from Honda Foundation to pursue their
career. Beside the Forum, a journal of ecotechnology
should be took in account to encourage people to
share their works both in research and development.
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Skill development

Firstly, a skill set for organizing the Forum (planning,
writing, presentation, etc) should be carefully
annotated and documented for new PCMs. Moreover,
organizing team of the Forum should create a student
section where experts could teach ecotechnological
lectures and students could learn useful skills such
as "Ecotechnology at a glance”, “Skills you need to
become a researcher” or “How to build your startup”.

Ecotechnology into action

To raise consciousness of issues in the region and
proposed solutions from ecotechnology perspective,
PCM country teams should write a report about
their study to publish in local newspapers, journals
after finishing the Forum each year. In addition, the
focus should be on promoting the event to young
scientists and engineers who will make technological
breakthroughs. In the future, the event could be held in
different locations of the world to expand the student
and research community involved in the Forum. Each
PCM should be an ambassador to promote Honda
Y-E-S forum in their local countries.

Honda Y-E-S Forum 2016



Contact Information of Honda Y-E-S Awardees

(Honda Y-E-S Forum 2016 Preparation Committee Members)

Vietnam

Nguyen Thi Phuong Thao

phuongnguyen@gmail.com

Nguyen The Tuyen

ntt140190@gmail.com

Vu Truong Minh

minhvt810@gmail.com

India

Sumeet Sanjay Gattewar

sumeetgattewar@gmail.com

Jay Deepak Parikh

jayparikh265@gmail.com

Saumya Kapoor

saumyak12@gmail.com

Cambodia

Thorn Sopheaktra

sopheaktrathorn@gmail.com

Phon Bunheng

phonbunheng1@gmail.com

Laos

Nalinh Thoummala

nalinh1995@gmail.com

Anoulak Hongvanthong

anoulakhongvanthong@gmail.com

Myanmar

Kay Khaing Kyaw

iamkaykhaingkyaw@gmail.com
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