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1. What 1Is NEDO?



Introduction of NEDO

NEDO: Incorporated administrative agency under the Ministry of Economy, Trade and Industry
(MET]I) of the Japanese government

- Plot R&D strategies for national projects

- Organize the best teams from industry, academia and government

- Manage projects and disseminate the achievements

METI

Ministry of
Economy, Trade
& Industry

Industry
Academia
etc.

.Establlshed in 1980
@®No. of personnel : about 900
@FY 2016 budget: 130 billion yen

Realization of innovations 4

Collaboration with
policymakers

Integrate expertise among
academia & industry

B Strategic R&D project
management

B Total coordination among
government, academia & industry




NEDQ'’s Role

- NEDO, Japan’s largest core R&D management

EIGES Ao = organization, promotes R&D across a wide range of fields,
OIeENr I including advanced industrial, environmental, renewable
energy and energy conservation technologies.

- NEDO provides comprehensive R&D coordination to

Total achieve superior research results by bringing together the

Coordination _ _ _ _
of R&D PJ combined strengths of the industrial, academic and

government sectors.

- NEDO is focused on bringing a professional management
SOEpECIe approach to R&D management, ranging from the

R&D cultivation of new technology seeds to promotion of mid- to
VEREREINEEY |ong- term projects and support for the development of
practical applications




Technology Areas

NEDO’s Technology Development Fields

NEDO covers a wide range of technology development
fields from energy and environmental technologies to
industrial technologies, and it promotes the development
of technologies necessary for the future.

Energy conservation

Addressing
energy and global

environmental
problems

Rechargeable batteries and
energy systems

actizy gad

New energy
© Solar power » Wind power « Fuel cells and hydrogen « Biomass
* Geothennal energy o Ocean energy

ot e s oy ot e 4
= ) /0///’7/////
'f:rumgngm mn—é// /// e

Dermonsiration resssarch on offshore
wind powes gensntion

Materials and

nanotechnology New manufacturing Crossover and
o Nanocarbon » Rare earths and rare metals  (€Chnology peripheral fields
» Herbal biomass e Carbon fiber ® Laser * Sensor system

Vehice emnission purification fiter using hal the

nimred aray sensor equipped with solar
amount of platinum panel

Environment and resource
conservation

» Water resource recycling  « Environmental chemistry
« 3R technology « Fluorinated gas control

Energy-saving membrane bioreacior pliot test plact

Clean coal technology

* Low-carbon coal-fired « Utlization of
power plant _ low-rank coal

Integrsted coal gasification combined cycle power
genomtion and CO, capture (EAGLE project)

Robot technology

Global warming mitigation

* Green Investment Scheme

* Global Waming Mitigation Technology
Promotion Project

Support for international expansion
* Smart communities

« International Projects for Increasing the
Efficient Use of Energy

Demonstration ol st grid lechnologies using electric
vehicies (Maus istand, Siste of Hawad, USA)

Electronics,
information and
telecommunications

* CPS (Cyberphysical systecms)
© IoT (lztarnst of Things)

* Computing

« Memory

« Power semiconductors
« Printed elecronics

* Optoelectronics

World's highest quality & inch siicon

« Industmial robots e Service robots e Nursing care and medical care robots carbide (SIC) wafer

< om Famd Tl

* Infra ture and disaster robots e« Next

- —

New Fobol Flodean (NRF) Hallcopter robot
electric whoelchal

Enhancing
industrial

technology




Activities Around the World

Demossiration of esergy ation Demosseration of snan geid 1echnology
building tecknologies by introducing with microgrids and demand reponse
sdvamced Jspmese lechnologies in in Low Alanos and demomestion of 2
cooperstion with the Chisese Academy luilding cnergy mansgement  sysiem
of Scicnces (since 2012) (BEMS) which cen be separstal from te
P ————— £6d (2010 10 2014)

| Dem to optisire techaokgy for Demcnstration of hgh-<fMcency and low

Demomtraton of & sssan piad systes by o
comtrofeag end aggregating houschol! best | clectric wheelchains (since 2018) o83 pawer lramenission v by >
jump csengy Comumption wliseg ICT utifizieg & bilseral credit systan (visce

| (since 2014) | ) 2013)

I

015

Danmstistam of bicchanol e carsyg —\
sechology usieg Gipecca resadee (sace ( \.|

Demomasration of snst sy =
entire area ssecisiad wilh redevelopment wearsble robots which ssie people with Utilizing 2 bilaersl ceadit system,
(vince 2011) playvical shiliSey (since 2013) demonstration of OO, emission rafuction

o hospatalys and hotels with & comblagion

ol ensrgy-sarving oquipment md m ensrgy

— v mansgement tystem (wece 2014)

==

Desonstration of 3 snsel syidem useg
EV batterics 1o maxisize we of rencwable
eaengy (since 2011)

Demcastration of hghly eflicient coal

preparsticn techaology which promotes

active use of kiw-grade cosl (2008 W
2014)

\

Demonwrstion of a bigh quality power

Dencenaration of = EV masagonet sy ten
which radeces decticly nstem bad by spply sysiem for an indewrial park (since
aavigaing EV wers baad on chusging staion w12y

miformstion fence 2012)

NEDO plays a leading role by carrying out international demonstration projects and introducing stand-alone
technologies as well as system that integrate various technologies. NEDO aims to introduce advanced Japanese
technologies to countries and regions around the world having diverse needs and infrastructures. 7
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2. GOJ’s Policy
for Blomass Energy



Strategic Energy Plan (approved by the Cabinet, April 2014)

D
B Renewable energy

- It Is an important energy source which can contribute to
energy security as it can be domestically produced, free of
greenhouse gas emissions.

- GOJ accelerates the introduction of renewable energy as
much as possible for three years from 2013, followed by
continuous active promotion.

B \Woody Biomass and so on (including biofuels)

- The introduction of biomass energy by pursuing merit of
scale and adopting mixed combustion at existing thermal
power plants should be increased.

- Continuous introduction of biofuels should be promoted
while taking into consideration the international situation
and the technology development trend concerning next-
generation biofuels.




3. NEDO'’s Projects

evo
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Conversion from Biomass to Energy

/-

)
Wood Agricultural residue
Production of solid fuel

Gas fuesl
{Biomass-based methane, stc.)

LO|S BALIOD

suopeoddy

¢« CHs
Liquid fuel
- /)% (Bioethanol, BOF, jet fuel, etc)
~——— Microalgae —— 4.
& |G
Algae cultivation asp)
25Y =
. ) 5 \ ? g 3
=

Flow of biomass-based energy utilization
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Characteristics of Biomass

T T —————,
Features of biomass energy

Biomass from food and farm produce is an energy source that doss not release CGO-
into the air (being known as carbon neutral) and can be used as a fuel in a variety of

forms such as liquid fuel and heat.
Biomass resources are distributed widely and thinly, requiring high costs to collect and
transport resources and convert them into energy.

NEDO’s activities

® We develop the technology for making biomass powsr generation and heat utilization
with high efficiency and at a low cost and the next-generation technology for

producing fuel from microalgae.

® We are engaged in elemental technology development and demonstration programs
for steadily producing transportation fusl (biosthanol) from biomass such as inedible
plants.

® We will implement demonstration projects to promote the introduction of biomass
anergy with the aim of establishing an independent local biomass energy cycle.



Domestic Project in Local Area in Japan

Demonstration project on regional independent system for biomass e

NEDO carries out case studies in Japan and abroad, and formulate the guidelines regarding
relevant technology and economic efficiency to facilitate the independent use of biomass
energy by each region. Based on the guidelines, we will support businesses aiming to utilize

biomass energy in their regions.

Example of demonstration project Project image
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Outline of Biofuel R&D Projects in NEDO

A : R&D for Fundamental Technologies

S Project to develop fundamental Project to dev. Efficient
c = technologies for non-edible plant- elemental technologies for
= = derived bioethanol (FY2007- biofuel production ( FY2013-
S FY2012) FY2016 )
S o . .
= T = B : Bioethanol production System
Q 3 . :
= £ g \ Project to dev. mtegrated prod 2nd Stage Projects to dev.
s ls— sys for ethanol derived from Integrated pro. sys from
~ 1 © non-edible plant (FY2009- fg\l(';mg t;lomass
32:5 FY2013)

C : Next-Gen Biofuel

Project to develop next-generation
biofuel exclude ethanol
(FY2010-FY2016)

—_

FY2007 FY2010 FY2016 FY2020

International Demonstration Project

@ Bioethanol Production from Cassava Pulp

@ Bioethanol Production from Bagasse etc.

International
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Development Benchmarks for Cellulosic Bioethanol
T TT——————

Benchmarks indicating achievement of each
individual technology by “Biofuel Technology
Innovation Plan” in 2008

Feedstock Dry-yield -Herbaceous plants : 50 t/ha per year
*Woody plants : 17t/ha per year

As an integrated | -Energy consumption 6MJ/kg-biomass
process *Ethanol yield 0.3 |/kg-biomass
-Energy recovery 35%

Production Pretreatment Pretreatment that makes enzyme saccharification
efficiency 80%
Enzyme *Enzyme consumption 1mg/g-produced sugar
saccharification | -Sugar yield 500g/kg-biomass
Ethanol Ethanol yield 95%

fermentation

Condensation/ | -Energy consumption 2.5MJ/l-ethanol
dehydration

Source: Biofuel Technology Innovation Plan,2008

15



Overview of Development of Cellulosic Bioethanol
T TT——————

A : R&D for Fundamental Technologies

[Project to Develop Base Technologies for Non-edible Plant-derived Bioethanol (FY2007- ]
FY2012)

r ™
Project to Develop Efficient Elemental Technologies for Biofuel Production (FY2013-FY2016)

(1)Cultivation Technology of Biomass Resource

*Research and Development for Increased Woody Biomass Production through Eucalyptus
Genome Breeding and High Efficiency Forestry Operations

(2)Production Technology of Efficient Saccarifying Enzyme

*Research and Development on Producing Woody —Biomass Pulp Degrading Eucalyptus
Enzymes by Microbial Cultivation on Soluble Sugars

*Construction of Innovative Saccharifying Enzyme-producing Microorganism and | Eucalyptus
Development of Manufacturing Technology of the Enzyme for the Biofuel Bagasse
Commercialization

(3)Fermentation Technology using Efficient Microorganism

*Development of Fermentation Technologies using Efficient Ethanologenic Eucalyptus
Microorganisms Bagasse




Overview of Development of Cellulosic Bioethanol

B : Bioethanol production System
>

Project to Develop Integrated Production System for Ethanol Derived from Non-edible
Plant (FY2009-FY2013)

Theme Biomass

Development of a Comprehensive Bio-ethanol Production System from | Woody biomass
Fast Growing Trees Using Mechanochemical Pulping (Eucalyptus)
Development of an Integrated System for Low-cost Cellulosic Bio- Herbaceous
ethanol Production from Energy Crop Cultivation to Conversion Process | plants
Based on Environmentally-friendly Pretreatment Technology (Napier grass,
Eriunthus, etc)
- v,
2"d Stage Projects of Dev. Integrated Pro. Sys from Cellulosic biomass
(FY2014—)

Eucalyptus Eriunthus 17



NEDO Project 1

Dividing of an integrated system for low-cost cellulosic bioethanol production from energy
crop cultivation to conversion process based on environ-friendly pretreat technology

Raw Materials

_ Enzymatic
imported

Pretreatment

. ncC.
Fermentation conc. &

Saccharification
Ry "‘rt .".:'."t’:‘:-j_ r

Dehydration

Indonesia emprane Distillation Dehydration
Recover tower membrane
; equip
apier Grass NH, | |Home-made||Mem| | C6 | | C5 | |EtOH||Dehydra-
Cultivation Treatment Enzyme [|Conc| [Ferm] |Ferm| |Conc tion
Harvested Fluid Product

briea a cu

Viscous suspension

Operation Dehydrated ethanol

18



NEDO Project 1 Achievements — Pilot Plant, Japan —

Development of an Integrated System for Low-Cost Cellulosic Bioethanol Prod
from Energy Crop Culti to Conv Proc Based on Environ-friendly Pretreat Tech

Prod Capacity
25 KL/yr

®JX Nippon Oil & Energy
Corp

® Mitsubishi Heavy Ind
Mechatronics Sys, Ltd.

[FS! ®TOYOTA MOTOR CORP

Pretreatment
SN R{T | 3 B

\ ;.?s. ® KAJIMA CORP
‘ <nzymat|c = EEES= ®SAPPORO ENGI LTD.
Sacchgyflcatlon bnc. & - § ®Toray Ind, Inc.

i 'r_;*l'”-‘_ DehTy*d ratlon QThﬁ University of

. Ml A : Tokyo

19



NEDO Project 1 Evaluate System -Energy Balance-

Development of an Integrated System for Low-Cost Cellulosic Bioethanol Prod
from Energy Crop Culti to Conv Proc Based on Environ-friendly Pretreat Tech

= _ Enzymatlc
Perennial Grasses Pretreatment " Saccharlflcatlon \

-

-
e ||

" Residue
\\




NEDO Project 1 Sustainability -Material circulation-

Circulation of mineral by reduction to the production field of buening ash.

' ' 'Etha nol

Ethanol Plant

) » 0 »
- Burning ash and residue

@ Main Nutrients

Mineral



NEW Project -Cultivation Feedstock for Ethanol and Pellet-

Whole plant Seedling

4month/cycle

Ratooning

Feedstock
for Ethanol

: L' Feedstock
wis for Pellet




Finding Production Fields

- Estimate Production Field by Utilization Map in Lamgpung
Prof., Indonesia
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Investigate Transportation Scheme of Feedstock

- Estimate Cost and Energy Usage on Transportation

= Find the Best Transportation Scheme of Feedstock

AL

O FRKRAIEET
B EESNCHREERER
© ORISR

— BER

— —fE
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Other International Projects related in Bioenergy

<China>
® The Model Project for An Advanced
Waste Incineration Power Plant

® The Model Project for A power
Generation by Combustion of
Sewage Sludge Mixture

® The Model Project for Bio-ethanol

Fuel Production from Potato Starch 5
=

Residue

s Y
T <'~-.,_,,_ eyt \ L= }E—fl;c(
L - S 7D bl \.K
BEERG
< Thailand > N
® The Model Project for Bio-ethanol J/

Production from Cassava Pulp N

®@ The Model Project for Bio-ethanol
Production from Bagasse Using
Enzyme Method

® The international demonstration
projects for the research on the
utilization system of biogas

T

\
rd J
!

\ O e Yl

<Indonesia >

® The Model Project for Ethanol
Production from Molasses in a Sugar
Factory

®@ The international demonstration projects
for Reduction Technology of Fossil Fuel
Consumption and System Utilizing
Unutilized Biomass Resources

< Cambodia > J
1 @ The Demonstration Project for Rice | ¢
Husk Power Generation System {
Utilizing Energy and Environmental | L
Technologies

<Vietham >
® The Model Project for the

Industrial Waste Power e
Generation System

< Philippines > »
® The international Demonstration
Projects for Organic Solid Waste
. to Energy with Methanation
Technology

< Malaysia >

® The Model Project for Alternative
Fuel Combustion In The Cement
Industry

25



Model Project of Bagasse Ethanol (2011-2016)

Entrusted companies Tsukishima Kikai Co., Ltd.
JFE Engineering Corporation

1. Project Overview

In this project, technology to produce
ethanol from bagasse in the sugar mill
in Thailand, through fermentation using

enzymes and yeast generated on site
will be verified and demonstrated at a Ethanol production volume 800 L/batch (demonstration scale)
17,000 kL/y (commercial scale)

Project site Thai Roong Ruang Energy

Counterpart Office of the Cane and Sugar Board

pilot plant.
Energy conservation effect 378.9 TJ/ly (commercial scale)
I — GHG emission reduction 27,483 t-CO2/y (commercial scale)
amecRaoodica Eeents Project cost 1,143 million yen

The elements of technology to produce [ TREEXxISTING PLANT |
Bagasse !

ethanol from bagasse are as follows:

=
T
3
Al
=
<
L)

1

: Hvdrol Fermenter |=—»
1. Pretreatment : y T yser
Equipment to continuously sterilized 4‘1 SolidLiquid Separation ‘
bagasse has been installed. : [ Speasaa

e ————

2. Enzyme production (soam oy b | LA tonateh
Cellulase composed of unique 29 tonfbatet Sterilizer Distillation
: . H . (Hydrothermal Treatment) 34.4 ton/batch
microorganisms is produced on site. orgariem 2.3 kiibatch
. . - enzyme eas l

3. Saccharification and fermentation
Saccharification and fermentation are [ ] —=:f| Fermenter \
carried out simultaneously to avoid S _

. . . . . Enzyme Froduction | ___i _____ . Simultaneous
contamination and maintain high rates | purchased | Saccharification

Demo Plant A ! Fermentation

of saccharification.




Achievements — Pilot Plant, Thailand —

Model Project for Bioethanol Production from bagasse using Enzyme Method in Thailand

TSUKISHIMA KIKA] Co., Livc Za
JFE Engineering Corp. R
Thai Roong Ruang Energy Cospkiel




Summary
T T —————,

B Biomass resources are distributed widely and thinly, requiring
high costs to collect and transport resources and convert them
into energy.

B In order to effectively utilize limited biomass, it is important
to accurately grasp the biomass amount. Further, it is
important that use up energy of the resulting biomass.

B NEDO is also in cooperation with universities and the private
company, we will continue to develop new technologies to
ensure an optimal balance in the energy use of biomass in the
future.

28
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Thank you for your kind attention!

For further information, please visit NEDO’s website.
http://www.nedo.go.jp/english
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