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Background Information (NEDO

New Energy and Industrial Technology
Development Organization (NEDQO)
Foundation Originally established on October 1,
1980;
reorganized as an incorporated

administrative agency on Octoberl,
2003

Minister in  Minister of Economy, Trade and
Charge Industry (MET]I)

Personnel 926 (as of 15t April, 2018)
Chairman  Mr. Hiroaki ISHIZUKA

Budget:160 billion JPY (1.45 billion USD) in 2018



Who we are:--- @EDO

F'ﬂlil:'jr‘ formulation Prnhlem-su[ving and suppﬂrt
(budgets, personnel, ather) (energy. environment, other)
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Industry

_ — Research
Universities Institutes

National government and @E DO

Ministry of Economy,
Trade and Industry

Technology | |Demonstration
Development Projects

Global market

u u
System design  Promoting practical application and
(requlations, standards, other) boo sling innovation

(imernational standards, other)
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NEDO’s Missions @EDO

v' Addressing energy and global

environmental problems

» Development of new energy and
energy conservation technologies.

» Stable energy supply and the resolution
of global environmental problems.

v" Enhancing industrial technology
» Pursue R&D of advanced and practical
technology.
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Why Hydrogen/ Background @Eno

® Points to be considered;

v Contribute decarbonization

(Environment) A
v Mitigate dependence on specific countries
(Energy security) - 3"E" + Safety
v Enable to utilize low cost feedstock
(Economic affordability) y
+ Japan’s edge in technology since 1970s
Hydro Renewables
Nuclear

® Measures;
v' Energy saving
v' Renewable energy
v" Nuclear energy Imported
v' CCS + Thermal power Fossil Fuel
v Hydrogen <90%

Gas
(24%)

Coal
(26%)



Japan’s Initiatives on Hydrogen and Fuel Cell @EDO

1st Ministerial Council on Renewable Energy, Hydrogen and Related

Issues (11t April 2017)

Prime Minister Shinzo Abe stated "Japan will be the first in the world to realize a

hydrogen-based society. I request relevant ministers to formulate the basic
strategy within this year.”

In particular, he requested relevant ministers to
» accelerate the establishment of hydrogen refuelling stations & streamline regulations

» formulate a common scenario toward the building of supply chains and the full-scale
introduction of hydrogen power generation

wi




“Basic Hydrogen Strategy (7J<§EZI§%H§)’@EDO

» 2050 Vision:
Position H, as a nhew energy option
(following Renewables)
> Target:
H, Cost :$3/kg by 2030 = $2/kg
H, Volume :300k t/y by 2030 = 5~10m t/y
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Scenario (NEDO

v De o
Fossil fuel-based hydrogen iy chaine T ogen (C;OZ frgga lllzg;%?:; .
(by-product hydrogen, natural gas reformation) rown :

v Developing domestic Power-to-Gas

for renewable hydrogen supply utilizing renewable energy)
Substantial cost cuts i
(Present) (2020) oot ambaaniac)

Natural gas imports:

200 —> 4k > 300k 86 million fy

(commercial supply chain capacity)

Natural gas

> ¢ :
ivdiogen staliamprice) 3 (1/3 or less) 2 (1/5 or less) _s1.6kg

hydrogen's caloeific v
s _ ¥17/KWh ¥12/kWh i
= R&D st > 7 -——>» Replacing gas Unit LNG power
© ( 0w (Commercial stage) generation cost:
: bower ganerwion, | S
Q:) b environmental value assessment system (Reference) mmmm (Reference) 5-10 million t represents
= - . 1GW in power generation capacity 1630GW i power gemersiion apedly Fossil power
Roadmap” targets generation capacity:
L er—— (Present) (2020) —— (2030) 132GW
w 100 ——> 160 —— > some900 ————> Replacing gas stations Niraberoligae
| [ station:
@ _— —— rogen b 8OOK =~
v 25% 40k stations Replacing 31,500
becoming conventional gasoline
Strategic hyd n stat devel L,
independent —> mobility
@ 5 1 1.2k Number of
e g > 100 * 2nd half o 3 : T Introducing large FCVs pa:szern'ale':oc:rs:
40 —> 500 the2020s } > 10k —
| - Relevan gclwommcn organiza |olns cooperating in
vy " d ping d D k
Utilization o g Replacing traditional Number of
of fuel @ 230k becoming >» 53m ~——> residential energy households:
cells LNt independent systems 53 million




METI's Hydrogen & Fuel Cell Strategy Roadmap @EDO

/Paralympics

Phase:1 Phase:2 Phase:3
A dramatic increase of Hydrogen Power Plant/
Fuel Cells Installation  Mass Supply Chain  CO2-free Hydrogen
2009: i i
Residential FC : :
2020 | |
Tokyo Olympi i i

2030 2nd half of 2020’s:
-Enhance Supply Chain
in Japan
v‘w\‘
2040 “

Around 2030:

~ERER E o Around 2040:

-Full Scale

Y CO2-free Hydroge
FCV : Fuel Cell'Vehicle \/
HRS : Hidroien Refuelini Station
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Selling Price of Ene-Farm is getting lower
with increasing the number of installed unit.

274,000 units (Jan.2019) = 192MW

350
Installed Units(PEFC)
303
. I |nstalled Units(SOFC) 250,370 L 300
_,TE 250,000
L% =dr=>Selling Price (PEFC) E
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-
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SOFC unit for commercial / industrial use @EDO

HYBAID-FC

POWENED 8Y 55 -~

(3kW: Kyocera) (4.2kW: Miura) (250kW: MHPS)
Total efficiency: > 80% Total efficiency: 90% Total efficiency: > 73% (hot water)
65% (Steam)
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Current status of FCV and HRS (NEDO

FCV: 2,700 0n road HRS: 100 in operation + 11 planned

Hokkaido / Tohoku Area

In Operation
Kinki Area Total | sub ) ) | Planned
: On Site | Off Site | Mobile
In Operation Total
Total Planned 6 4 1 0 3 2
SUb | o site | Off site | Mobile
Total
14 12 7 3 2
Greater Tokyo Area
Chugoku / Shikoku Area -
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 Area Total Planned
il SUb | o site | Off site | Mobile
: Total

In Operation

Total | sub Planned 29 25 8 6 11 4
On Site | Off Site | Mobile
Total
wjungj s 4 2 0 O Initial installation

in 4-major-populated areas




New Fuel Cell Application in 2017 @eoo

TOYOTA FC-Bus “SORA”

photo: Tokyo Metropolitan Government

o KX8A

TOYOTA FC-Forklift

photo: Toyota Industries Corporation
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Current Direction of NEDO’s Program @EDO

1. Fuel Cells:

(1) PEFC: for mobility
- Target: 0.03-0.1 g-PGM/kW (depend on durability), 50,000 hrs.
life time (commercial vehicle), Power Density:> 4kW/L

(2) SOFC: for stationary use

- Complete co-generation model (> 50%) by 2017
- New target: >65% efficiency for mono-generation

2. Hydrogen Refueling Station:

Reducing CAPEX / OPEX
- To address regulatory reform on FCV/HRS in Japan
ex. Unmanned operation with remote monitoring, Risk
assessment on HRS, etc.
- Developing low cost equipment (incl. polymer materials, Electro-
chemical compressor, etc.)




Current Direction of NEDO’s Program @EDO

3. Hydrogen Supply Chain / Gas Turbine:
- Developing combustor for Hydrogen Gas Turbine
Control of combustion for low NOx, back fire, etc.

- Realizing large scale hydrogen supply chain
Hydrogen carriers for long distance transportation

4. Power to Gas:
- Developing System Technology
System Operation, Energy management, Demand response

- Improving electrolysis technology

Analyzing reaction mechanism, develop lifetime evaluation, etc.
(Alkaline, PEM, SOEC)




Highlight of NEDO’s Program (PEFC)

NEDO focused on basic research.
\

/ AnalysiszTechnoIogy (PEFC reaction mecha&ism)

288 um

LOW dumm AAY  wep HIGH

3D visualization of PFEC anode
k catalyst degradation Water distribution in PEFC /

Material Design Concept \

mbrane Membrane Mem brane Membra

whvnca Macnhuanna ‘iﬁm'snm AMamhy

Membrane /







Highlight of NEDO’s Program (Supply Chain) @eoo

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

Brunei - Australia

. -
1000 Nm‘g tank tes 1114

SPERA Hydrogen
is easy to use.



Highlight of NEDO'’s Program (Power to Gas) /(_\ EDO

@ Fukushima Pref. 10MW electrolysis / provide H2 to Tokyo 2020
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Great Chance / Tokyo 2020 @EDO

Olympic Village with Hydrogen

Image: Tokyo Metropolitan Government
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Conclusion @EDO

»Japanese Government strongly promoting
- with Prime Minister’s leadership

» Just started market penetration
- need to enhance hydrogen energy application
- continue to improve technology

» Utilizing hydrogen in energy system
- enhancing hydrogen demand & role
- demonstration at Tokyo 2020

NEDO
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Thank you!



