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1. About NEDO

About NEDO

New Energy and Industrial Technology
Development Organization (NEDO)

Promotes research and development as well as the

demonstration of industrial, energy
and environmental technologies.

e Addressing energy and global
environmental issues

 Enhancing Japan's industrial
competitiveness .




1. About NEDO

NEDO’s Role

-~

>

Ministry of Economy, Trade and Industry (METI)

Coordination with

Budget policymaking authorities

Funding

Consortium

Public Research
Academia Industry Laboratories

~
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1. About NEDO

@EDO
NEDO’s Technology Development Activities
Technology seed R&D /Den.mnstratlon bractical
development projects .
application

activities

Research and Development Demonstration

Renewables and
energy efficiency

New
manufacturing
technology

Renewables and Information and

energy efficiency telecommunications =TT

technology

Nanotechnology Environment

Life science .
and materials technology

Medical systems



NEDO’s Technology Development Activities
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Technologies for Countermeasure against Climate Change

 Energy Conservation e Fuel for Transportation
— Energy management — HEMS, — E.V., Hybrid V., Fuel cell V.
BEMS, CEMS — Secondary battery
— Energy Storage — Gas to liquid (GTL) technology
— Heat Pump — Biomass fuel production
— Combined heat and power — Hydrogen production
* New Energy e Fossil fuel production and clean
— Smart Grid technology
— Photovoltaic power generation — Clean coal technology
— Wind power generation — CO2 capture and storage
— Energy from Waste — New coke-making technology
— Fuel Cell technology (PEFC, SOFC)
— Solar power generation Non-fluorocarbon technology
— Ocean energy utilization —Non-fluorocarbon refrigerator

— Non-fluorocarbon insulator
— Fluorocarbon decomposition



1. About NEDO

Renewable Energy @EDQ

@Photovoltaic Technology @ Wind Power Generation

B Offshore

. (offshore
- measurem
ent mast)
Mega Solar Highest efficiency in
the world

@ Storage Batteries Wind Farm

(Wave and

Current

Measuring %.ﬁl
Instrument) &

Electronic Vehicle



Renewable Energy and Energy Conservation

ZEB (Net-zero Energy Building
ZEH (Net-zero Energy Home)

Improving energy-saving efficiency for building frameworks and equipment in homes and buildings,

and comprehensively designing systems such as load cont
reduce energy consumption amounts in homes

rols and integrated controls would
and buildings to virtually net zero.

High-efficiency

lighting, Next-

High-efficiency
generation lighting

lighting, Next-
generation

Super-insulted
home

lighting Passive home

Passive buildin
Super-insulted
| buildi I

Home air-
conditioning 1 ses

heat pump

ZEH

Hot-water hea BEMS

pump
High-efficiency
water heater

High-efficiency water
heater

Hot-water heat pump

Building air-conditioning heat
pump

1. About NEDO

nepo

Technological
Challenges

Next-generation Heat Pump Systems

Tonget

_} Redueeto 1/15ar ss

(consumer applcaons)
Fedurat01/1.30rlss
(sl applcations)

Hedric ey Other
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1 ity e e g ety sy g e g

Next-generation Vehicles

Next-generation vehicles such as electric vehicles have the potential for substantial
improvements of fuel efficiency compared to conventional vehicles

Examples:

-Electric vehicles
*Plug-in hybrid vehicles
-Fuel cell vehicles
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1. About NEDO

High-efficiency Clean Coal Technology @Epo
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for coal-fired thermal power generation technology. ~
USC + CCS IGCC + CCS
Japan
/\/_f Gnrm mm‘m

Japan =#— Germany —#—U.S.A. —¢—Australia —@=—China =—#—India |
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INTERNATIONAL COMPARISON OF FOSSIL POWER GENERATION EFFICIENCY Result of FS on 500 MW USC + CCS IGCC Technology Development
(ECOFY'S) (2010) ~EAGLE demonstration plant~
USC power plant IGCC plant
uscC
. Ultra-supercritical
IGCC

. Integrated coal
gasification combined cycle

CCS
. Carbon dioxide capture

o 7 5 hr, R and storage
Misumi coal-fired power plant Makoso IGCC demonstration plant
1000 MW, 24.5 MPax600°C/600°C 250 MW operation started in 2007 =

operation started in 1998



Enable better Use of @

Heat in addition to
Electricity.

)

s

Construct Charging
Stations for EVs.

Wind Power!

Smart Community

Construct an Energy System :

Mutually Beneficial for Main Grid
Operator and Regional Energy
Management Provider

1. About NEDO

Cnepo

Regional Energy

Bioga@ Provider ———

Gogeneration

Management

Wasted Heat _ X
NewgeneraW @
Stat

Utilize IT for
Peak Cuts

Zero
Emission
Buildings

Connect BEMS with
Regional EMS

Storage
Battery

Solar Power
Wind Power

Smart Meter:

Visualization of
Home Energy Use
and Demand

~—— Home Storage
Battery

Control

Smart House



The way to realize a low carbon society through technology

Development of low carbon breakthrough technologies

Dissemination of low carbon technologies
to all over the world

P

It leads to reduce the emission of GHG worldwide
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Europe /(RE DO
Photovoltaic cells g (—
Smart grid O®NEDOQ’s Global Development Activities (s ofApi2012)
Smart community
Zero energy building (ZEB) Ssmart grid
Industnial technology Storage batteries
Smart community Fuel cells
Storage battenes Smart community Hydrogen
Fuel cells Zero energy building (ZEB) Zero energy building (ZEB)
Hydrogen Intelligent transport systems (ITS) Energy conservation building
Smart community
: ® : Representative Office ;
Representative Office in Europe Solar energy in Beijing Representative Office o
Smart community @ Representative Office in Washington
in Silicon Valley @
Representative Office i
¢ ineh?ew L 'S'Dmheaﬂ i;I:h technology
Middle Eagt, North Africa Benresediaiive Office Ecotown
rited Arab Emirates ... Water treatment in Bangkok Energy conservation building
Solar cooling Water treatment
Solar heat Industrial technology
Zero energy building (ZEB) Smart community
Water pumping + wind power Biomass
Water treatment Waste power generation
Solar energy Smart community
Energy conservation
Water treatment N_ew Energy
Biomass
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2. NEDO’s international activities

Demonstration Proiect Scheme FNEDO

The purpose of NEDO’s demonstration projects is to demonstrate the
effectiveness of advanced Japanese clean energy and environmental
technologies through the introduction of such technologies in
overseas countries.

Fundamental Research
ra

EAallawrs ainn
I‘UIIUW'UP

Activities for

\ Technologx Dissemination /

Costs are shared between Japan and the host country

16



2. NEDO’s international activities

Demonstration Project Scheme @EDO

IContractuaI Framework
Japan Host country \

Memorandum of

Vo Understanding
(oo JRETETEEN cowermen:

Entrustment Instructions

Entrusted Implementation Implementation
\\ company Document (ID) site firm j

17



2. NEDO’s international activities

Smart Grid & Energy Management

Smart Grid Demonstration Overseas (2010-14)

Lyon, France
_ SR New Mexico, USA

= I
-

Wik Gongquingcheng City, | J Maui Island,
Jiangxi Province, China | State of Hawaii, USA

o

18



2. NEDO’s international activities
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Overseas Demonstration of Water Solutions

1. Development for advanced technologies
RO, NF, MBR, Metal recovery, AOP, etc

©Toray

2. Test-bedding for dissemination
of newly developed systems

7 countries (Australia, KSA, UAE,
China, Vietnam,
Singapore, Oman)
8 projects (SWRO, MBR, Reuse,
Leakage control,

Distribution control,
Rainwater harvesting.)
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2. NEDO’s international activities

@Y

+1.
LIVUIL

Vd
Overseas Demonstration of Japanese
Energy Conservation Solutions

Model Project for Coke Utilization of Waste Heat from

Dry Quenching FY1997-2000 a Cement Plant FY1995-1997

|§ 111\ N b
PTG 4

20



The Model Project for Waste Heat Recovery
Power Generation in the Cement Industry (FY2009-2012)

Outline of the Demonstration Project

1. Project Overview Country Indonesia

Using the waste heat recovery power

generation system introduced in this Entrusted company JFE Engineering Corporation

project, heat from exhaust gases is Implementation site PT. Semen Padang

recovered and used to generate electricity. Counterpart Ministry of Industry

The electricity is used in the operation of

cement productions process, thereby Energy Saving 643 Tl/y

decreasing the power required to operate a GHG Saving 43,100 t-CO,/year

cement plant.

2. Outline of Technology

1) Exhaust gas energy is recovered to
generate steam through the use of an SP
boiler and an AQC boiler. e | 1 g B

2) A steam turbine generator is then used pereaer| me-Yer S = '-
to convert the steam into electrical energy. L p— g I

3) The system is equipped with a special
dust-removal mechanism that requires
little maintenance and generates
electricity with consistent efficiency,
thereby ensuring long-term stable
operations .

3. System Flow

g Make up
= | [Demineralzed Water)

Rotary kiln

Existing cement
production
facilities




The Model Project for Waste Heat Recovery 2. NEDO's international activities
Power Generation in the Cement Industry (FY2009-2012)

Schedule, Dissemination

Progress to date
* Feasibility Study (FY2007-2008)
- Model Project (FY2008-2012)
Energy saving: 643 Tl/yr
(GHG saving: 43,100 t/yr)

Ongoing in FY2012
= Technology dissemination
activities

22



Asian
Projects High-efficiencv Hybrid PV Power
-1 Gas Generation
~~--Turbine Systems
-<""|" Technology

Synthetic Energ

of Industrial
Parks

Cambodia

Rice Husk Power
Generation
Systems

Smart

on Putrajaya

Conservation | A

Communities

2. NEDO’s international activities

—
—
~~

System

B [in Industrial
- 4 |Parks

-1 Generatiol =
System

Philippines

PV Capacity

—
~-

Smart Community
Technologies .

nepo

Industrial Waste Power




2. NEDO’s international activities

NEDO Project in Ras Al Khaimah, UAE

VA 27 v -Residences Concrete curing District cooling
m m 2o *Buildings plants

it i || ~Employee housing
it g (LWL <Other applications

Domestic
sewage
L (" 1 ;___ -4
m r .- .l_, .
i &3
Treated "
water

o oy Normal —
ha grade "
‘ ; treated water “ Landscaping
| Irrigation etc.
Raw  Excess

water sludge #1 MBR : Membrane Bio Reactor
=2 RO . Reverse Osmosis membrane

Completion ceremony for the Water Saving and
Environmentally-friendly Water Recycling Project facility
held in Ras Al Khaimah of the UAE in April 2010
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3. NEDO'’s expectation for JCM

Basic Concept of the ICM
Facilitating diffusion of leading low carbon technologies, products, systems, services, and
infrastructure as well as implementation of mitigation actions, and contributing to

sustainable development of developing countries.

Appropriately evaluating contributions to GHG emission reductions or removals from
Japan in a quantitative manner, by applying measurement, reporting and verification
(MRV) methodologies, and use them to achieve Japan’s emission reduction target.

Contributing to the ultimate objective of the UNFCCC by facilitating global actions for
GHG emission reductions or removals, complementing the CDM.

Host Country

Leading low carbon technologies, etc, and
implementation of mitigation actions

JCM
Projects

GHG emission
reductions/-removals

MRV Methodologies
will be developed
by the Joint Committee

Credits

26



Scheme of the JCM

Japan Host Country

Joint Committee .
*Notifies *Notifies
registration registration

R o oot | Developsirevisesthe ules, | ol PTorect e
guidelines and

e Issuance of credits methodologies -~ | elssuance of credits
*Reports | «Registers projects *Reports
issuance of | | picesses the issuance of
credits credits

implementation of JCM

*Request registration

*Reques 6f projects of projects
issuance of
credits *Submit PDD *Submit PDD

/monitoring /monitoring

. ici report : iti t : i
Project Participants p Third party entities  [filiel Project Participants

) Implgmgntation & * Validate projects e Implementation &
monitoring of projects | «|nform results® Verify amount of GHG s|nform results et of pefae
of validation| emission reductions or | of validation

/verification| removals /verification

27




3. NEDO'’s expectation for JCM

Project Cycle of the JCM and the CDM

JCM <Main actors at each process> CDM
: o Submission of [ h
Project Partlc.lpant / Eth Government Proposed Project Participant
Joint Committee Methodology L )
Approval of [ )
Joint Committee Proposed CDM Executive Board
Methodology S J
w > Project Participant Development Project Participant
(%)
— 3 of PDD \ J
oo O
£ ¢ . . -
a0 Third Party Entities Validation Designated Operational Entities
Q5 (DOEs)
= £
> % . . f . )
B § Joint Committee Registration CDM Executive Board
2% ‘ :
U 3 ° L4 r . . . A
5 e Project Participant Monitoring Project Participant
c O \ J
o ©O
© o ( 1
S22 Third Party Entities Verification DOEs
, :
Joint Committee decides the amount Issuance CDM Executive Boar%
Each Government issues the credit of credits L )



Signed Bilateral Document with |

OMongolia on 8t January, 2013.
OBangladesh on 19t" March, 2013.
OEthiopia on 27t May, 2013.
OkKenya on 12t June, 2013.
OMaldives on 29t June, 2013
OvVietnam on 2nd July, 2013

OLao PDR on 9th August, 2013
Olndonesia on 26t August, 2013.
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JCM Feasibility Studies (FSs) by NEDO in FY2011

Russia: 1
- Recovery & effective utilization of associated gas
!

R\ \7é

Poland: 1
*Smart grid technology

‘%A

Bangladesh:1

+ Newly-constructed CCGT power generation

India/Turkey:1 . }J
*IGCC (Integrated coal Gasification Combined Cycle) m :
T; - ST P ) — « ég , Thailand:1
Vi
E Malaysia: 1 7
*Home Solar Power 5
[

/ Generation System
Y - "‘-7 4

Maldives: 1
*Air conditioners by using deep
sea water
\ N
[N

Kenya:1

«Utilization of Solar energy at hotel lodge

Djibouti, Ethiopia, Rwanda:1

*Geothermal power generation

Mozambique :1

* BDF (Bio Diesel Fuel) &PV (Photovoltaic) AW,
Hybrid Power Generation System

Thailand, Vietnam:1

-Green C i St _ @
reen Convenience >tore = &@ y
= QE

= — > - i?j%\ﬁ

>

- Mexico : 1

products through brine electrolyzation

*Next-generation (zero-emission)
air conditioning system utilizing
solar heat

U v

Vietham:6

*Highly efficient coal power plants (Ultra Super Critical)

*Coal mine methane and ventilated air methane

* Highly Efficient Energy Conservation Systems

* Introduction of highly-efficient Distribution
Transformer introduction

* Trial introduction of digital tachogr

QU
el
o

Danawal/leanesl! o S
® nE€NEeWai/CoNstiIiGatiGn O seivers &

» Indonesia:12
j *Highly efficient solar cells in un-electrified areas

. India:8
South Afr!ca:z *Energy Efficient Technologies for Steel sinter process
REnergy Eff_'C'ent *Development of Energy Saving Technology such as CDQ
fchnologies fortsteel eHighly efficient coal power plants(Ultra Super Critical)
pla.nt L. *Energy Efficient Technologies for Integrated steel works
t:ﬁ?\? efficient gas *ACCC technology(Automatic coal control system )

*Solar Energy Technology
*Run-of-river micro hydro power project
*Highly efficient server in Data center

eIntroduction of energy efficient technologies at cement plant
*Newly-constructed geothermal power generation
Introduction of steam tube drying system at low rank coal power plant
*SNG project (Substitute Natural Gas)

*Biomass Boiler Power Generation Project

*CCS (Carbon dioxide Capture and Storage)

*Small Hydroelectric Generation

*Eco-Shipping Support System

*Flash and Binary Geothermal Power Generation Plants
*Energy Consumption Optimization at Facilities using IT
*Optimum control of plant equipment (by IT)

-

Manufacturing process of caustic soda & chlorine
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JCM Feasibility Studies (FSs) by NEDO in FY2012

Ee

Kazakhstan:1
*Coal-fired Power Generation

21 projects were selected ( 12 countries)

& As of Oct, 2012

Myanmar:1
*Run-of-river Micro Hydro Power Generation

\

Thailand:1 =
] -Intfoducing_ Heat Recovery Heat Pumps % K
Thailand, Vietnam:2 O Y O

*Green Convenience Stores

o7 S | | *Micro-Scale Hydro Power Generation A
K ([ > S Thailand, Vietnam, Malaysia:1
- *Energy Saving Systems at Commercial Facilities
Djibouti, Ethiopia:1 E— . -
*Geothermal Power Generation ~ /ﬁ\_ v
] &5 Philippines :1
¢ *Flash and Binary Geothermal Power Generation
(e ~
S
) 20
Mozambique:1 47 b - Vietnam:2
*BDF (Bio Diesel Fuel) b = AL *Disseminating and Promoting Electric
&PV (Photovoltaic) Motorcycles
Hybrid Power *Highly Efficient Coal Power Plants(Ultra
Generation System Super Critical)
N
W Indonesia : 7
Mauritius & etc:1 *SNG project (Substitute Natural Gas)
*Multi-Stage Deep Seawater Utilization System *CCS (Carbon dioxide Capture and VL <
Storage)
*Biomass Power Generation
India: 2 *Eco-shipping for Coastal Cement
*Highly Efficient Coal Power Plants(Ultra Tanker
super critical) *Small Hydro Power Generation
*Energy Efficient Technologies for Integrated 31

Steel Works



[ 5=

[ NEDO’s JCM Related Activities J

40 projects were selected ( 17 countries) 21 projects were selected ( 12 countries)

Through these Feasibility Studies, NEDO developed various types of MRV
methodologies to use under JCM.

OFrom 2013, NEDO starts to support

 Inviting application by Japanese companies who have agreed with host
. countries company to organize the GHG emission reduction project '

-Installing and operating a plant/facility in host country
*Applying MRV methodology

- Emission reduction and MRV-methodology are verified



3. NEDO'’s expectation for JCM

Outline of JCM Demonstration and Verification Projects

JCM Demonstration and Verification Project

Document of Cooperation
(Such as Memorandum of Understanding.....

Japan’s

Companies PDD/Monitoring Report Host
A Country’s
MRV >
B Company

: = '

. Verifying GHG
emission reductions
NS —/

33




3. NEDO’s expectation for JCM

Activity Flow of JCM Demonstration and Verification Project

JCM Project

JCM Demonstration & Verification Project

Verification

uolrepife

uolellsibay

Judgment Manufacturing,

JCM Procedure

. Of_ Procurement Operation -
vuabll_ltv Transport, Consideration
of Project Construction, '
1

9



Global Warming Countermeasure Technology Program (nevo

“High Efficiency and Low Loss Power Transmission and Distribution System in Mongolia”

Ensuring stable supply and promoting efficient use of power supply is one of the key challenges Mongolia is facing today. Introducing Japanese
technology to construct energy saving transmission and distribution system will provide a solution in undertaking this issue and ultimately

contribute to the prevention of global warming using Joint Crediting Mechanism(JCM).

Technical Study Item

@DApplicability study of New Low-Loss conductor
@ Power System Analysis of Mongolian Power

\ network

reabyphims
AN
.
oo g
v i
LX)
R
Teabypim

Conventional L
conductor ow-Loss
(ACSR) ) conductor

Monitoring Data Monitoring
Data

Monitoring )
Data will be sent to Japan

ves QLD
S s
) 21
0 O
High tensile strength Fan-shape — MOU on 12t September 2013

Aluminum clad wire Aluminum wire
———\

1770mpa || | Become "°fw"'°ss YT ey
(Conventional:1340) ylncreasec_) Cross- LA g !
section area PR e s S S )
Advantage of Low-Loss conductor Y s sag‘aar_] é“Vfa_ga Substatiof
1)Transmission Loss is reduced 10 — 15% Oyu TQIQO.i -S.UE).S_tatio'ra/. i
2)The Tower using conventional conductor can s e o e By .
3)The expected lifetime is longer ==E —— . i < __‘* V4 g

Expected reduction ‘ rLUW-LUbb conductor Wi“\
be installed at 220kV line

11,787 ton CO,/year (160km)




NEDO’s expectation for the JCM(1)

(MDThe JCM would consider each Country’s Circumstances
much more!

Each country has it’s distinctive natural or social
circumstances.

ex. Energy Supply structure.

—>The JCM is designed more adjustable for many countries
since the JCM is governed by the Joint Committee under
the bilateral document.

—> These circumstances may be reflected to respective
countries’ NAMA.
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QCM visualizes emission reduD

OEmission reduction of a project is estimated from each
country’s circumstances
~ Natural Circumstance |
Jland (inland/coastal island/desert)
enatural resources (coal, gas, crude oil, water, biomass, etc.)
oclimate(temperature, humidity, tropical/desert, etc.)
eday light hours, wind direction & speed
" Social Circumstance
epopulation, population structure
*fuel composition structure
eenergy supply structure
edissemination of technologies(products, facilities,
infrastructure)
*GHG emission




NEDO’s expectation for the JCM(2)

@2The JCM would deploy less GHG emission technologies
widely!

CDM strictly requires “additionality”, which makes it
difficult to achieve “economic viability”.

e JCM wouldn’t require economic additionality

 Inthe JCM, emission reductions to be credited are defined as the difference between
“reference emissions” and project emissions.

e The reference emissions are calculated below business-as-usual(BaU) emissions which
represent plausible emissions in providing the same outputs or service level of the proposed
JCM project in the host country.

For countries that are facing (rapid) economic growth, it is
necessary for them ;

a) to choose less GHG emission technologies which meet
each projects having economic viability, and

b)to mitigate GHG emission while supporting domestlc
growth and business activities.



NEDO’s expectation for JCM(3)
(3)JCM would simplify the Procedure in MRV!

MRV(Measurement, Report, Verification) of the project is

often a big burden for Project participants in the host
country (less trained and/or experienced).

ex. number of items, collection of various data, difficulty to
follow up original monitoring plan...etc

—>Sophisticatedly-simplified but conservative methodologies
are developed and adopted under the JCM

ex. Reasonable data collection policy, simpler measurement
and calculation, effective and efficient monitoring...etc

—>Low carbon growth projects in developing countries may be
more viable under JCM!
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. @EDO
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*NEDO’s international demonstration projects lead low
carbon technologies to dissemination and
commercialization in line with host country’s proper

policy

e NEDO supports collaboration between Japanese
enterprise and developing country’s that is eager to
introduce low carbon technologies.

 Considering each country’s condition, JCM is expected
to be effective approach to disseminate GHG emission
reduction technologies.



NEDO would like to co-operate with you on low carbon
development partnership!

NEDO Kyoto Mechanisms Promotion Department
JCM/BOCM Group

Director Masanori KOBAYASHI
kobayashimsn@nedo.go.jp

Thank you !



