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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.

* Addressing energy and global
environmental issues

* Enhancing Japan's industrial
competitiveness ’ | o



NEDO’s Technology Development Activities

Energy Efficiency and Conservation

Renewable Energy

Storage Batteries

Smart Grids & Smart Community
Robots
High-efficiency Clean Coal

Water Treatment




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 @Epo

@ Photovoltaic Technology @ Wind Power Generation
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1. About NEDO

Conservation o

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 controls and integrated controls would
reduce energy consumption amounts in homes and buildings to virtually net zero.

Passive buildin
Super-insulted
buildi
1

ZEB | il

Hot-water heat pump
High-efficiency water Building air-conditioning heat
heater pump

High-efficiency
lighting, Next-
generation lighting

High-efficiency
lighting, Next-
generation
lighting

Super-insulted
home

Passive home

Home air-
conditioning

g e

Hot-water heat
pump
High-efficiency
water heater

Next-generation Heat Pump Systems
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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

Stationary Fuel Cells




w A~ b
© = W

37
35
33
31
29

27

Thermal Efficiency (Gross, LHV) [%]

25

1. About NEDO

High-efficiency Clean Coal Technology @Epo

~ Japan has achieved the world’s highest efficiency levels
for coal-fired thermal power generation technology. ~

USC + CCS IGCC + CCS

[TeT i Combustible gasH, o, sta)

Japan =#—Germany =#=—U.S.A. == Australia =@=China qundia|
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INTERNATIONAL COMPARISON OF FOSSIL POWER GENERATION EFFICIENCY Result of FS on 500 MW USC + CCS IGCC Technology Development

(ECOFYS) (2010)

~FEAGLE demonstration plant—~

USC power plant IGCC plant

USC
. Ultra-supercritical

IGCC
. Integrated coal
gasification combined cycle

CCS
. Carbon dioxide capture

eSS aE T ! 3 and storage
Misumi coal-fired power plant Nakoso IGCC demonstration plant 9
1000 MW, 24.5 MPax600°C/600°C 250 MW operation started in 2007

operation started in 1998
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Enable better Use of
Heat 1n addition to
Electricity.

Biog \f/.&
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Construct Charging
Stdtions for EVs.

Vugeneratlor*

Smart Community

\ Construct an Energy System :

Megna Solar

Mutually Beneficial for Main Grid
Operator and Regional Energy
Management Provider

Regional Energy
Management
Provider

Utilize IT for
Peak Cuts

Zero
Emission
Buildings

1. About NEDO

Cnepo

Connect BEMS with
Regional EMS

]

Storage
Battery

Smart House

Solar Power
Wind Power

Smart Meter:

Visualization of
Home Energy Use
and Demand

— Home Storage

Battery

Control




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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2. NEDO’s international activities

Global Expansion of Demonstration Projects

Demonstration projects, feasibility studies and other such initiatives which represent a means for Japanese corporations to gain
an initial foothold in the global market for the export of their systems are undertaken in countries throughout the world. NEDO
prioritizes smart community-related technologies and systems (including electric vehicles and zero energy buildings) in its

allocation of resources,

" .- <France> <China> ! . :
<Spain> @ Agence de I'Environnement et de @ Beijing <National Development and Reform :

la Maitrise de I'Energie (ADEME),

rand Lvor, 15 -~ Commission (NDRC)> (intelligent transport
Y

@ Centre for the Development
systems (ITS)) »

of Industrial Technqlogy 4
(Sma(lglzmq'n’\fj;?f?; ¢ (smart community) @ Inner Mongolia <NDRC> (waste power <USA>
Y @ OSEO (industrial technolog generation) @ New Mexico (smart community)
| @ New York (energy-efficient building)

O ,

@ Hawaii & Okinawa (smart community)

Europa China

@ European Union (co-development of <Uzbekistan> <Myanmar>
photovoltaics) @ Uzbekistan Government @ Ministry of Commerce, Ministry of
m (cogeneration) Industry (rice husk power generation)
@ Ministry of Industry (industrial energy conservation)

-
Middle East & @ Ministry of Energy (energy-efficient building)
North Africa @ Ministry of Science and Technology (biomass energy)
@ Ministry of Commerce and others (biomedical field)

"

<Thailand>

<Saudi Arabia> ‘

@ Ministry of Commerce and
Industry (water & energy
conservation)

<Vietnam>

@ Ministry of Natural Resources and
<Cambodia> Environment (waste power

@ Ministry of Industry, Mining generation)
and Energy (rice husk power
generation)

<India>

@ Delhi— Mumbai Industrial
Corridor (DMIC)
(photovoltaics, micro-grid)

@ Ministry of Steel (steel & v
energy conservation) ® M e am <I|: onesia>

e . inistry of Energy an ineral Resources

® Mlnlstrzrzi;’g?:tli(()%%al Australia and others (smart community industrial
complex)

<Singapore> @ Ministry of Industry (biomass energy)

@ National Research
Foundation (industrial »

technology) /
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2. NEDO’s international activities

Demonstration Proiect Scheme 7 NEDO

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 \

emonstration Frojec

S Follow-up
Feasibility Model .
Studies (F/S) # Projects - A.Ct“"tl.es f?r
Dissemination

K Technology Dissemination /

Costs are shared between Japan and the host country
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2. NEDO’s international activities

Demonstration Project Scheme @EDO

Contractual Framework
Japan Host country \

Memorandum of

Vo Understanding
\ ((NEDO | " Mou)

Entrustment Instructions

Entrusted Implementation Implementation
\\ L company Document (ID) L site firm /

15



MOU between NEDO and UNIDO (NEDO
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NEDO and United Nations Industrial evelopment Organization
(UNIDO) signed a Memorandum of Understanding(MOU)on June
4th, 2013 with the aim

> to formalize a basis on which they may explore opportunities
for cooperation and collaboration;

» to contribute to supporting the needs of developing countries,
in particular promoting the use of renewable energy, energy
efficiency and environmental technologies; and

» to pursue solutions for global energy and environmental issues
in supporting green industry.

16
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Low-Carbon Growth

» In order to effectively address the issue of climate change, it is necessary for both
developed and developing countries to achieve low-carbon growth all around the
world by fully mobilizing technology, markets and finance.

» Widespread use of advanced low-carbon technologies and products in various
fields including renewable energy, highly efficient power generation, home
electronics, low-emission vehicles, and energy-savings in factories must be
accelerated.

» Realizing a low carbon society by combining these technologies and products with
appropriate systems, services, and infrastructure is also crucial.



http://www.mmechanisms.org/document/20141014_JCM_goj.pdf

3. NEDO’s expectation for JCM

Basic Concept of the JCM

» 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
19

Reference: Recent Development of the Joint Crediting Mechanism (JCM)

MRV Methodologies
will be developed
by the Joint Committee

Credits



http://www.mmechanisms.org/document/20141014_JCM_goj.pdf

ries with which Japan has signed on bilateral documents

» Japan has held consultations for the JCM with developing countries since 2011 and
signed the bilateral document for the JCM with Mongolia, Bangladesh, Ethiopia, Kenya,
Maldives, Viet Nam, Lao PDR, Indonesia, Costa Rica, Palau, Cambodia and Mexico.

Mongolia Bangladesh Ethiopia Kenya Maldives Viet Nam

Jan. 8, 2013 Mar. 19, 2013 May 27, 2013 Jun. 12,2013 Jun. 29, 2013 Jul. 2, 2013
(Ulaanbaatar) (Dhaka) (Addis Ababa) (Nairobi) (Okinawa) (Hanoi)

Lao PDR Indonesia Costa Rica Palau Cambodia Mexico
Aug. 7, 2013 Aug. 26, 2013 Dec. 9, 2013 Jan. 13, 2014 Apr. 11, 2014 Jul. 25, 2014
(Vientiane) (Jakarta) (Tokyo) (Ngerulmud) (Phnom Penh) (Mexico City)

» Japan held Joint Committee meetings with Mongolia, Bangladesh, Ethiopia,
Kenya, Maldives, Viet Nam, Lao PDR, Indonesia and Palau respectively.

Reference: Recent Development of the Joint Crediting Mechanism (JCM)



http://www.mmechanisms.org/document/20141014_JCM_goj.pdf

[ NEDO’s JCM Related Activities }

2011 40 FSs were selected ( 17 countries) 2012 FSs were selected ( 12 countries)

2013 5FSs, 1 MRV Applicability Verification Study, and 6 demonstration projects were selected( 5 countries)

Through these Feasibility Studies, NEDO developed various types of MIRV
methodologies to use under JCM.
OFrom 2013, NEDO starts

to support
JCM .

[ JCM Demo and Verification Projects }

- 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

Scheme Overview

Bilateral Agreement

Policy dialog

JCM project = JCM demonstration project

N

Demonstration Project

Coope £ ment*

Project Implementation
Agreement

JCM project

Implementation of cutting-edge low carbon
technology, products, systems, services,
infrastructure and mitigation activities

Emission

Emission reduction volume I reduction volume

Greenhouse gas
emissions
reduction/absorption

Use in achieving emissions reduction
targets of Japan and partner country

Verification of emissions
k reduction volume of project

* Created by NEDO with reference to
government presentation materials

Project Content

4 N

@Project proposals are being sought from businesses which are prepared to implement, within the JCM framework, projects
(JCM projects) aimed at introducing technologies which reduce greenhouse gas emissions in countries which have signed a
bilateral agreement with regard to JCM.

@JCM demonstration projects apply measurement, reporting and verification (MRV) methodologies to technology
demonstrations which involve introducing technologies and equipment into a target country and utilize review procedures of
a JCM joint committee to secure third party evaluator verification of the amount of greenhouse gas emissions reductions the
demonstration project in question would produce.

* In order to ensure that demonstration projects are carried out without complication, policy dialog as well as an agreement
%ganteeing the minimum required level of cooperation from the governmental bodies of the partner countries which have
inistrative jurisdiction over each project will be pursued.




3. NEDO’s expectation for JCM

Activity Flow of JCM Demonstration and Verification Project

JCM Project of

JCM Demonstration & Verification Project

Verification

Develop
of PDD
/Monitoring

uolrepifeA

uoljensibay

Design,
J JCM Procedure

WCEUCR  \anufacturing,
of Procurement Operation
viability Transport, Consideration
of Project Construction, of

Demonstration

\_ Installation dissemination

9



Promotion of “Green Hospitals” by improving efficiency/environment
in national hospitals in Vietnam (2013~2015)

Outline of the Project

In this demonstration project, high efficiency performance inverter ACs,
compliant to the energy efficiency rating standard in Vietnam, will be
introduced in two state-owned hospitals, one located in Hanoi and the other
in Ho Chi Minh City. Not only will the inverter ACs be installed, but energy
management system (EMS) will be developed and installed to enhance the
energy efficiency of the entire hospital. Together with the EMS, improving
the ventilation will lead to a better indoor air quality, thus contributing to
changing these hospitals into environmental friendly “green hospitals” . As
a JCM Project, one year monitoring will be put into effect and the amount of
CO2 emission reduction as well as energy efficiency effect will be verified.

Introduced technologies
EMS for RAC

In the multiple AC system commonly used in Japan, each indoor unit
is optimally controlled according to its operation conditions. However,
in most hospitals in Vietham where individual RACs are still used,
EMS is yet to be introduced. By collecting data on operation
condition (frequency, current, piping temperature, air speed, etc),
performance is assessed and optimal operation control of each unit
is realized.

AC Operational information

Uﬁ.—. §§| 4:~,| _El

= —l

— —

AC control {Capacity control)

E Energy Recovery Ventilator

Ventilation control (On/Off, Vent-heat interchange/normal ventilation)

_ Air Conducting Fan

Fan control (On/Off)

Implementing Company Mitsubishi Electric Corporation

(JAPAN) Mitsubishi Corporation

Mitsubishii UFJ Morgan Stanley Securities

TVCI/IEMM (Hanoi)
People’ s Hospital 115 (Ho Chi Minh City)
Viet Doc Hospital (Hanoi)

Project Site

Counter Part Ministry MOIT

GHG Emission Reduction Estimated emission reduction

Effect about 40% 1,749t-C0O2/y
Development of EMS for RAC
co High COP Controls the number of units under
— operation (ventilation) to achieve high
Optimal zone for | efficiency operation (high COP)
operation

If below high COP zone, control number of units]
\under-oberation

Pertormance- - - - - '

180% ' 150% ' ' 30% ! ' 0% !

L | S T S | A ———

Performance ____ |

L80% |, 0% ;| 80% , 0% |

__________

. " n + 1
30% is_low COP zone |
Effectiveness assessment  using
balanced room type ambien
calorimeter

Chilled
wat

| | chilled
watel

Water I

Water

Qutdoor-side test room Indoor-side test room



NEDO’s expectation for the JCM(1)

(DThe 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.

25



The JCM visualizes emission redD

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




NEDO’s expectation for the JCM(2)

@The JCM would deploy less GHG emission technologies
widely!

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

 JCM wouldn’t require economic additionality

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

 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.



Emission reduction for JCM Projects

Start of project operation

________ BaU emissions

Net emission reductions
Reference Emissions

== L S e e il
o Y —
70050 Y . SO N I s =
So 9 Emission
230 Reductions
- — =, -
£ 5 a (credits)
o
£5
G

Project emissions

Time

Figure: Indicative diagram of the relationship between the BaU emissions. reference emissions

and project emissions

* from Indonesian JCM " methodology development guidelines”

28

Reference: Recent Development of the Joint Crediting Mechanism (JCM)



http://www.mmechanisms.org/document/20141014_JCM_goj.pdf

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!

29



Russia: 1

JCM Feasibility Studies (FSs) by NEDO in FY2011

* Recovery & effective utilization of associated gas

Poland: 1 '
*Smart grid technology

B %A
e P -

India/Turkey:1

<
S Bangladesh:1

* Newly-constructed CCGT power generation

*IGCC (Integrated coal Gasification Combined Cycle)

S -

Malaysia: 1

*Home Solar Power
Generation System

Maldives: 1
*Air conditioners by using deep
sea water

\ N
Kenya:1

/\ﬂ&@ 2

N

Thailand, Vietnam:1
=Green Convenience Store

B o
[

40 FSs were selected ( 17 countries)

< Mexico : 1

products through brine electrolyzation

Utilization of Solar energy at hotel lodge

Djibouti, Ethiopia, Rwanda:1
*Geothermal power generation
Mozambique :1

* BDF (Bio Diesel Fuel) &PV (Photovoltaic)

Hybrid Power Generation System

*Next-generation (zero-emission) Ve
air conditioning system utilizing
solar heat
N\N
Vietnam: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 tachograph

* Renewal/consolidation of servers of datacenters

X

% i>

South Africa:2
*Energy Efficient
Technologies for steel
plant

* Highly efficient gas
turbine

India:8

*Energy Efficient Technologies for Steel sinter process
*Development of Energy Saving Technology such as CDQ
*Highly efficient coal power plants(Ultra Super Critical)
*Energy Efficient Technologies for Integrated steel works
*ACCC technology(Automatic coal control system )
*Solar Energy Technology

*Run-of-river micro hydro power project

*Highly efficient server in Data center

Indonesia:12

*Highly efficient solar cells in un-electrified areas

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

30



JCM Feasibility Studies (FSs) by NEDO in FY2012

21 FSs were selected ( 12 countries)

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

> - =< 2 Thai
Thailand:1 (&0
2
_——— *Introducing Heat Recovery Heat Pumps ;O GQE

Kazakhstan:1 Thailand, Vietnam:2 < OV
*Coal-fired Power Generation — °Green Convenience Stores

(4 @( *Micro-Scale Hydro Power Generation
’ L

Thailand, Vietnam, Malaysia:1
Djibouti, Ethiopia:1
SR

*Energy Saving Systems at Commercial Facilities
*Geothermal Power Generation z )A V
Philippines :1
1 <Flash and Binary Geothermal Power Generation
oo

Mozambique:1

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

Q%S\N Vietnam:2

= *Disseminating and Promoting Electric
Motorcycles
*Highly Efficient Coal Power Plants(Ultra
Super Critical)

AN

% Indonesia : 7

Mauritius & etc:1 *SNG project (Substitute Natural Gas)
*Multi-Stage Deep Seawater Utilization System *CCS (Carbon dioxide Capture and
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

Steel Works




JCM Feasibility Studies (FSs) , MRV Applicability Verification Studies,

and Demonstration Projects by NEDO in FY2013

5 FSs, 1 MRV Applicability Verification Study, and 6 demonstration projects were selected (7 countries)
FSs A MRV Applicability Verification Studies € JCM Demonstration Projects

Mongolia:
o -Engrgy effiFient housing complex at Ger arga '
%\’:’ ; %A @ High efficiency and low loss power transmission (NI

| and distribution system
((MK My i
V. A S

Thailand:
*Refrigerant Supercooling System
v for Air Conditioners

N (XKO -

Kenya/Ethiopia:

*Micro Hydro power plant

Vietnam:
*Energy recovery using organic waste
*Wind-Power generation

@ Green Hospital Promotion(Energy saving
by inverter air conditioner optimum
operation at National Hospital)

@ Energy saving by BEMS optimum
operation at Hotel

v
Q@

Bangladesh:
A CCGT power generation <

Indonesia :

®Energy saving by optimum operation

at Oil factory

@ Utility facility operation optimization

technology into Qil factory

@ Thin-Film solar power and remote

monitoring system




| N
Conclusion (v=po

In order to lead low carbon technologies to
dissemination and commercialization, it is more effective
to demonstrate and verify the technologies in
accordance with host country’s circumstances.

Considering such conditions, JCM is expected to be
effective approach to disseminate low carbon
technologies.

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


mailto:kobayashimsn@nedo.go.jp

