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1.Introduction of NEDO
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Outline of NEDO (NEDO

New Energy and Industrial Technology Development Organization (NEDO)

________________________________________________________________________________________________________________________________

Organization: Established in 1980;
| under the Ministry of Economy, Trade and Industry of Japan

Mission:
€ Enhancing industrial technology
. @ Addressing energy and global environmental problems
' Number of Employees: 926 (as of 1 April, 2018)
' Budget in FY 2018: JPY 160 billion (= 1.2 billion euro)

National Government &
Ministry of Economy,
Trade and Industry

System design (RCS, etc.) Promoting practical application
& boosting innovation
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NEDO’s Technology Development Fields
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NEDO covers a wide range of technology development fields, and it promotes
the development of technologies necessary for the future.

NEDQ’s Technology Development Fields

To address energy and global environmental problems. NEDO promotes and carries out new energy, energy
conservation, and other technology development and demonstration projects. NEDO is committed to developing
a broad range of technologies from innovative materials to loT' and robot technologies to enhance the level of
industrial technology.

Energy Conservation

Addressing
energy and global

g * Energy conversion and
supply
* Industrial sector

environmental
problems

* Residential and commercial
> sectors

* Transport sector

Rechargeable batteries &
energy.systems

*® Cross-sector

cable system using

actual grid

New Energy

® Solar power ® Wind power ® Fuel cells and hydrogen ® Biomass

* Geothermal energy ® Ocean energy

World's most advanced batiery analysis facilty
(RISING2 synchratron radiation beamline)

%
Demonstiation rescarch on offshore
wind powar generation

Ultrahigh sfficiency solar cells

Materials &
Nanotechnology

* [nedible biomass

Crossover &
Peripherical fields

® Scnsor system

New Manufacturing
Technology

® Carbon fiber ® Smart cells ® Lascr @ 3D printer

Infrared array sensor equipped with solar
pana!

Excitation semiconductor laser

Environmental and Resource
Conservation

® Water recycling *® Environmental chemistry G|Oba| Wa rm I ng M Itlgatlon

* Fluorinated gas control measures ® Global Warming Mitigation Technology
Promotion Project

# 3R technology

Support for International Expansion

® Smart communities

* Intemational projects for increasing the efficient
use of energy

Energy-saving membrang bioreactor pilot fast piant

Clean Coal TechnoIng

* Low-carbon coal-fired
power plant ~rank Coal

* Low-carbon steel mdu“ry/

Demonstration of smart grd sgies using electric
vehicies (Maui fsland, State of Hawaii, USA)

Electronics, Information &
Telecommunications

® [0T (lntermer of Things)

lac:lmes for oxyge 1GCC power

gensrallrm {Osaki CoolGen Project)

* Computing

® Memory

* Power semiconductors
* Printed clectronics

* Optoelectronics

Robot Technology

* Industrial robots ® Service robots @ Infrastructure maintenance

World's smaliest optical transceiver
{optical 1O core)

ation robot ¢l I technology @ Artificial intelligence

S0 Nex
) robots ® Next-g

9 —
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# Disaster

Enhancing
industrial

technology

Robot arm Disaster response drons
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2.Current status of Fuel
Cell application In Japan




/_\
Residential Fuel Cell “Ene-Farm” (NEDO
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Fuel Cell Vehicles & Hydrogen Refueling Stations  ((NEPC

Hokkaido / Tohoku Area

In Operation
Kinki Area Total [ Sub . . X Planned
; On Site | Off Site | Mobile
In Operation Total
Total Pl d
ol Sub | o ite | off site | Mobile | Sl L 0 3 2
Total
14 12 7 3 2
Greater Tokyo Area
() Chugoku / Shikoku Area -
° l - In Operation
In Operation Total | sub . . . Planned
Total | sub ] ] ) Planned Total On Site | Off Site | Mobile
Total On Site | Off Site | Mobile
43 40 24 1 15 3
8 8 2 0 6
Chukyo Area
In Operation
Kyushu Al Total Planned
yushu Area Sub | 51 site | off site | Mobile
: Total

In Operation

Total | sub . . . Planned 29 25 8 6 11 4
On Site | Off Site | Mobile
Total
11 11 5 4 2 0

HRS: 100 in operation + 11 planned
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Japan-wide initiative to spread out HRS ((NEDO

JAPAN H2 MOBILITY

J H yM Established in February 2018

TOYOTA NISSAN HONDA  swsnipponoiiaenersy

@mEMTSU  Jwatani Ttokocas  g” TOHOGAS

vk " . 1 o
@ Airliquide  z-<Tovora TsusHo ‘®DB) o =
ceeiee s BABRIQNTT .
Y Ipponk SMF] NEC
. o ” Sumilomgﬂimi Finance and Leasing NEC Capital Solutions Limited TR g Sl
Strategic deployment of Cost down for Improvement of
hydrogen stations hydrogen stations convenience for

FCV customers
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3.NEDO'’s activity




R&D Program / PEFC for Mobility ((vepo

Full fledged dissemination around 2030

FC Stack Power Density: >4 kW/L

Durability: > 5,000hrs (Passenger Vehicle) / > 50,000hrs (Commercial Vehicle)
PGM amount of use: < 0.1 —0.03 g/kW (depend on durability)

Productivity: > 10 time w/current level

OEM’s Activities to Achieve the Target

Collaboration
[ Improving Analyzing Tech. } [ Develop Material Concept J
® Analysis of morphology, @ Less PGM (Core-Shell, CNT, etc.)
electrochemical reaction and € Non-PGM

mass transfer in MEA

@ Cell evaluative analysis NEDO'’s Program Activities

{ Develop Process Tech. ]

@ Less tact time
- MEA, Catalyst, Membrane, Separator,




R&D Program / SOFC: for stationary use @EDO

Demonstration SOFC(Solid Oxide Fuel Cell) application for stationary
use / 20-50 kW model

- Complete co-generation model (> 50%) by 2017
- New target: >60% efficiency (mono-generation)
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R&D activity / H2 Gas Turbine (NEDO

Developing combustor for H, gas turbine
- Control of combustion for low NOx, back fire, etc.

. we [ ww [ mon | nums [ mescws [ orcer | osonaem s |

L

System Flow Em -

I_ Fuel

Governor
=
ESV Flow

L
Compressor o 1U vt I

e- Bnn
G t Transrnltted
enerator Power

_ ,mGN/h Fuel Mode | Received
N tural Gas L §H2 Gas Only Power

Hz Blend Ratio Steam Flow

NOx Emissions| 5

B | Eey | amk | WA | eavasase | SRt | SRmIER | evvome| iR R | MGAERR | SAbRIt | sRewma | oar hon— | DS

12



/'\
Demonstration project/Hydrogen Supply Chain '((NEPO

Developing large scale H, supply chain
-Hydrogen carriers for long distance transportation

Japan-Australia H, Supply Chaln PI‘O]eCt

Brunei Australia

SPERA Hydrogen
is easy to use.

00—
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R&D activity/Electroysis

Developing analysis technology for electrolysis

m_—

Large'Scale Electrolysis: }’mZ/Cé‘/L;

Collaboration with

15 . 28 Technology Collaboration
- «—— Currentinput (kA/m2) | 26 PYO@Y(Z WAVLE DA
E , g il | I 24
s (1 ’M‘“W Ii M | WWW [ [MM 'm r’h Imﬁ - | Advanced Fuel Cells
E S r AL l PTIY," §
§ M n WAL Al '’ 2 ANNEX30:
5 [ ‘ [ . Forschungszentrum Jiilich , DLR Stuttgart,
A e Fraunhofer ISE, Siemens, Hydrogenics,

Cell Voltage Response(V)—— . .
10 , : , 12 ThyssenKrupp, Greenerity, and other industry

T T T T
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join the program (ANNEX)
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R&D activity/Power to Gas ((NEDO

Power to Gas / integration with renewable energy source

KRAT—>av Al

10MW electrolysis / provide H, to Tokyo 2020
- Producing “Green Hydrogen” plus Grid Stability
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4.Conclusion
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Conclusion @EDO

» Japanese Government strongly promoting hydrogen
- Key for sustainable society
- with Prime minister’s leadership

» Just started market penetration

- need to enhance hydrogen energy application
- how to use hydrogen in energy system

» Need technology development and international
cooperation
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Thank you!




