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Japan’s Policy on Hydrogen ((NEDO
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Action Plan: “Strategic Roadmap for HFC”

Goalsinthe Basic
Hydrogen Strategy
FOV 200kby2025 2025
800k by 2030
HRS 320 by 2025 2025
900 by 2030
Bus 1 2030 Early
2L 2020s

Set of targets to achieve

& Pricedifference between FCVand HV (¥3m — ¥0.7m )
® Costof main FCV system [ FC ¥20k/kW — ¥5k/kW
Hydrogen Storage ¥0.7m — ¥0.3m

® Construction and Construdiion aost ¥350m — ¥200m
operating costs [Dpaﬂrgo:et ¥34m— ¥15m ]

e Costs of components for(compressor ¥90m — ¥50m
HRS Accumulator¥50m — ¥10m

® Vehicle cost of FC bus (¥105m — ¥52.5m)
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Approach to achieving target
+ Regulatory reform and developing

technology

= Consideration for creating
nation wide network of HRS
= Extending hours of operation

= Increasing HRS for FC bus

#In addition, promote des Iné:rgber&t {:fs?.uidelirrﬁs and technology development for expansion of
rucks, ships a

hydrogen use in the field of F

Commercialize

trains.

2020 e Efficiency of hydrogen power generation (26%—27%) » Developing of high efficiency
by 2030 # 1MW scale combustor etc.
Eoedleatin 2025 @ Realization of grid parity in commercial and » Developing FC cell/stack
of grid parity industrial use technology
Early ~® Production: Production cost from brown coal gasification * Scali_ng—up and improving _
Hydrogen Cost 2020s (¥several hundred/Nm3— ¥12/Nm3 ) EfﬁtlilEﬂDf of b;ﬂWﬂ coal gasifier
. iauefied « Scaling-up and improving
¥30/Nm3 by 2030 ¢ Storage/Transport : Scale-up of Lig {thmangds ﬁq—"iSD,DGDrﬁJ thermal insulation properties
¥20/Nm3 in future Higher effidency of Liquefaction
_________________ . 13.6kWh/kg—6kWh/kg)
Systemn cost of 2030 @ Cost of electrolyzer (¥200,000m/kW—¥50,000/kW) |+ Designated regions for public deployment
water electrolysis : demonstration tests utilizing the outcomes of
Ereﬁgéf&?;igf water (5kwh/Nm3—4.3kwh/Nm3) the demonstration test in Namie, Fukushima
ﬁrw » Development of electrotyzer with higher
in future

efficiency and durability
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What is NEDO? (LNEDO

National Technology
government and dEUE‘Inme"t i Fl'a.lgex'-.'-:-r'r-: Industry
eveElDpment
Ministry of Economy, management
Mational guidelinea,
Trade and Industry Bxcigats /-\ :
NEDQ  Proret participation Universities Public

Technology ' research

strategy propossl institutes
Policy formulation Technology strategy formulation  Operation,
= : BEEsasEmiant

e U ey Project planning, Prometing practical application

operation,

budget management Realizing open innovation

As Innovation Hub,
- Promoting of industry-academia collaboration
- Accelerating social implementation of technology

Established in 1 October, 1980
Number of Employees: 1,095 (as of 1 April, 2020)

including temporary assignment from Central / Local Government, Private Company, Research
Institute
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Current Agenda (NEDO

1. Improving electrolysis technology
- Analyzing reaction mechanism (performance, durability, etc.)
- Develop lifetime evaluation technology
- New material / CCM / system concept
(ex. PGM-free catalyst, Anion Exchange Membrane, etc.)
- others

2. Developing System Technology
- Total system design, optimization
Energy management based on several data
Operation, maintenance
Scaling-up
others

©NEDO 4




/\
Developing Electrolysis Technology (Alkaline) (NEDO

Asahi Kasei developed Iarge scale Alkallne EIectronS|s (2013 - 2019)

~Large SCale A/kd]ine E/éctro/ysis: 3m,__2/Cé// =C -

-
Spec:

- Cell Area : 3m2 /cell

| = Operation Condition:

- Cell Voltage : 1.78 V (@0.6 A/cm?)

- Current Density: < 0.6 A/cm?2
- Operation Temperature: <90°C
Normal Pressure )

Current Density(kA/m2)

Load Following Test:
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Scaling up
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Developing Electrolysis Technology (PEM, SOEC) ((NEDO

Toray: Hydro- Carbon Membrane for PEM Electrolysis

I-V Performance (@80°C)

Black: hwr ophobic r sta

—#— Hydro-Carbon Membrane
=@—: Nafion 117

Cell Voltage (V)

Scaling up

0 05 1 15 2 i D :
C tD ity (A/cm2)
rrem mensyAsem 25kW Test System

Basic Research on...

> Elucidation of cell/stack
deterioration mechanism

» High durability cell/stack
design guideline

> Performance evaluation
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Developing Electrolysis Technology (Analysis) (NEDO

/ 24 \
o Accelerated degradation evaluation protocol
:fi 1 cycle
X-ray (600 MA cm2)
tload

XAS

0.0

Electrode / electrolyte interface analysis
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tstop
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Development
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Observation of bubble flow / behavior
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Developing PtG Technology (Small scale) (NEDO

- _» | @ Sendai city, Miyagi Prefecture
' if *'E ”f \ (Water purification plant)
iffi’ *g -\ PV +24kW PEM electrolysis
f’ii’ ¥ - Leveling PV output power

- Emergency power supply by Fuel Cell
Electric double layer capacitor
Compressed & Metal Hydride H2 storage

Simulated
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Developing PtG Technology (Small scale) (NEDO

@ Toamame town, Hokkaido

WT + 135kW Alkaline electrolysis
- Enhancing WT capacity factor
- Thermal energy (H2 boiler)
OCH H, storage / transport

M (1)CAPEX: wataer electrolysis

M (2)CAPEX: Hydrogenation

(3)CAPEX: Dehydrogenation

M (4)OPEX : Electricity cost for

water electrolysis

M (5)OPEX: Water electrolysis
(operator cost)

(6)OPEX: Hydrogenation
(operator cost)

B (7)OPEX: Dehydorgenation
(operator cost)
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Developing PtG Technology (MW class) ((NEDO

@ Namie town, Fukushima

PV(20MW) + 10MW Alkaline electrolysis

- Maximize utilizing PV power

. - Grid balancing

o e = x 12 Compressed hydrogen trailer for storage

T e . == & 1.5MW-10MW input power for electrolysis
= e ,
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Developing PtG Technology (MW class)

¥ = T e sk

@ Kofu city, Yamanashi

PV + 1.5MW PEM electrolysis with
Hydro-Carbon membrane

- Maximize utilizing PV power
Compressed & Metal Hydride H, storage
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Conclusion

» Government leadership should be required

- Developing market environment, roadmap, etc.

- Reducing uncertainty to invite “players”

» Technical challenge needs to be continued
- Reliability, durability, efficiency, etc.
- System optimization, operation, EMS...
- Integration: Basic research — Field test

» How to develop business model
- Developing opportunity for “Experience”
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Thank you!
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