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1. Strategy for H, & FC in Japan

2. Current Status : FCV & HRS

3. Budget for Hydrogen and Fuel Cells
4. Current Topics of NEDO’s Program
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(_NEDO

“Basic Hydrogen Strategy”

» 2050 Vision:
osition H, as a new energy option
(following Renewables)

» Target:
> Volume: 300k t/y by 2030 = 5~10m t/y
>, Cost :$3/kg by 2030 = $2/kg

http://www.meti.go.jp/english/press/2017/1226_003.html|
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“Scenario for Basic Hydrogen Strategy”

Present picture » arget future picture

+ Developing intemational hydrogen free
Fossil fuel-based hydrogen supply chains 1?;302 'I"yd";?“e':’ e
(by-product hydrogen, natural gas reformation) | * Developing domesic Power-to-Gas | (Bown coal combined with CCS,
for renewable hydrogen supply utilizing renewable energy)
Scale-up
(Present) (2020) Substantial cost cuts {Reference comparison)
N > Matural gas imports:
200 4k {mmamaﬂssggykmadn capacity) 85 million tly
10 MNatural gas
= L = import price:
(hydrogen station price) - 3 (1/3 or less) 2 (1/5 or less) ms“‘ﬁitﬂ:
s _ ¥12/kWh e i
= (R&D stage) ¥17/kWh ——> Replacing gas Unit LNG power
o (Commercial stage) t generation cost
[54] Doemonstrating hydrogen power generation, establishing an pnwEr gﬂnerﬂ DI"I “12&%
= environmaental value assessmont system {Relerance) m“mm (Refersnce) 5-10 million | represents
% 1ﬂwnm‘mnh 15-30 GW in powed goneralion capaciy Fossi "
“Roadmap” targots generation capacity
o {Present) (2020) (2030) 132GW
‘EE’ 100 —> 160 f |—> =m0 ———> Replacinggasstations |
Hatying hietogan .
CD 5« —> dk —rcvrmogenl 5 gook — e
stations Replacing 31,500
Sirategic hydrogeon jon developmant, Reooming conventional Gﬂ-ﬂdinﬂ
:‘L:Iul:rl*l rl:rllz:mjﬁluc;::h? |:.1I -:lé';':r-:rn:unt ndepencent — md;][ﬂy
Number of
@ £ e * 2nd half of 1 Introducing large FCVs p‘“:";m:::“:
the 2020s
Forklifts 40 —> 500 — 10k —
Utilization Ene-Farms Rﬂﬁclﬂﬂmmﬂﬂﬂ Number of
of fuel @ 230k becoming » 5§3m ——> residential energy households:
cells b independent systems 53 million
4 (LN EDO New Energy and Industrial Technology NUOUVY 3 ENERGY ae;:vzeﬁa\eygn;';;
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“Strategic Roadmap for Hydrogen & Fuel Cell by METI”

Phase:1 Phase:2 Phase:3
A dramatic increase of Hydrogen Power Plant/
Fuel Cells Installation Mass Supply Chain CO2-free Hydrogen
o == =-m om E-m En Em Em En E - .= .- I I— —————————————
2009:

Residential ‘FC

2020

Tokyo Olympi
/Paralympics

|
|
I
: - Accelerate RD&D T
|
|
|

2030 2nd half of 2020’s: :
-Enhance Supply Chain |,
in Japan I
: : |
2040 |

Around 2030:
-Hydrogen Power Plant

Around 2040: |
-Full Scale |
CO2-free Hydrogen

FCV : Fuel Cell Vehicle
HRS : Hydrogen Refueling Station

= 5 5 U.S. DEPARTHENT OF Fow iclen
@EDO MNew Energy and Industrial Technology —'\‘UW [\ ‘ Scandinavian Hydr()ge ENERGY Elef\egvyu‘,;:)f\'e(::n:éf

Development Organization == National Organisation Hydragen and Fuel Cell Technology L Highway Partnership FUEL CELL TECHNOLOGIES OFFICE



Residential Fuel Cells
Targets

* 1.4 million units by FY2020
- PEFC : 800,000 yen

(approx. $7,000) by FY2019
-« SOFC : 1,000,000 yen

(approx. $8,800)by FY2021

Marketed in 2009- - -
FENE-FARM

Around 250,000 units

FCV & HRS

Targets
FCV HRS
- 40,000 by FY2020 °160 by FY2020
-200,000 by FY2025 °320 by FY2025

-800,000 by FY2030

1 Stations
Opened
(

planned)
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Hokkaido / Tohoku Area

MIRAL AT Tl e BT Tl 555 (V) b /

Kinki Area / / Total | sub . e . Planned

m ~ Cla o . Cida Py ]
= Urn oie Ul oie wiopilie
o et P T

Total Pianned ] 0 3
Sub | 51 site | Off site | Mobile 2 h = 2 2 =
Total
14 12 7 3 2 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
Y TS;:ZI On Site | Off Site | Mobile
In Operation
Total | sub . ) . Planned 29 25 8 6 11 4
On Site | Off Site | Mobile
Total
i1 11 5 4 2 0

@ Initial installation
in 4-major-populated areas
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RD&D (NED
(15.1)

i
l

Billion JPY

m Subsidy for HRS

m Subsidy for Stationary Fuel Cells

m RD&D for Fuel Cell (PEFC, SOFC)

m RD&D for HRS

m RD&D for H2GT, H2 Supply Chain & PtG

METI’s Total: 28.4 billion JPY (260 million USS)
Not including subsidy for FCV
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Hydrogen

Fuel Cell

N

Development of Hydrogen Utilization
Technologies (2013~2017)

Development of Technologies
for Hydrogen Refueling Station
(2018-2022)

2013 2014 2015 2016 2017 2018 2019 2020
- — New 1! -
'.E,p'ﬂ Hﬂ

%

-

e

Development of Technologies for Realizing a Hydrogen Society >

is (2014~2020) |

-

H®

Technologies (2015~2019)

Development of Advanced PEFC Utilization

Development of Technologies to Promote Practical Application
L of SOFCs (2013~2019)
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Advancement of Hydrogen Technologies and Utilization Project (2014~202>
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New Project of ”Development of Technologies for HRS”

To make HRS independent by the 2" half of 2020s,
R&Ds are as follow;

@To address Regulatory reform on HRS/FCV
- To operate unmanned HRS(self-HRS) with remote monitoring
- To perform Risk Assessment on HRS
- To expand the scope of steel types, such as Stainless Steel

@Cost Reduction for both Operating and Installation Cost

®International Collaboration
-To promote technological development for International
Standarization etc. (ISO. HFCV-GTR::*)
-To cooperate with relevant organizations
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e
@Cost reduction of HRS

Aim to reduce

@ Installation cost to 230 million yen by around 2020.
2 Annual operating cost to closer to 20 million yen level.
(except for depreciation expense)

Breakdown of costs for installation

Total cost for
establishment:

About 360

million yen

(as of the end of 2015)

Breakdown of operating cost

Unit: million yen

Unit: 200 million yen

Total cost for
management : g

About 40

million yen

* Average amount of grant money applied (as of FY 2015) (fixed off site 300N m3/h)

* Meanwhile, please note various facility expenses that are not covered by the support will be needed in addition to the above.

[Source] Created by the Agency for Natural Resources and Energy based on amount of grant money applied for projects for installation of hydrogen supply facility and reported amount of actual benefit.
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Cost Reduction for both Operating and Installation Cost(continued)

To achieve the target,

- Development of Polymer materials
for Gas seals and Dispensing Hoses

- Development of life-extension method
of Ground storage pressure vessels

- Development of refueling method for reducing cost
(Possibility of higher temperature etc)

- Development of new type compressor,

such as Electro-chemical compressor
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€ Hydrogen Supply Chain / Gas Turbine:

- Developing combustor for Hydrogen Gas Turbine (continued)
Dual fuel (NG & H2). 100% H2 fuel
Several hundred MW , Several MW

- Developing hydrogen supply chain (continued)
Liquefied Hydrogen . MCH

€ Power to Gas:
- PtG with 10MW class electrolysis (continued)

@ Fukushima Prefecture: Distribute H2 to Tokyo 2020 Games
- Basic research for electrolysis (NEW project)

Analyzing reaction mechanism, develop lifetime evaluation,
(Alkaline, PEM, SOEC)
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i ual fuel Gas
4 Turbine(LNG & H2 )
Provide Heat and Power
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S

New “Power to Gas” : start construction in July 2018
@ Fukushima Pref.
With 10MW electrolysis / provide H, to Tokyo 2020
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Thank you
for your kind attention!
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