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Can you see it ?

‘sar

Hydrogen Society, goal and Japanese strategy for realisation

Why Hydrogen?
Why Society ?
Why Japan?
Realisation — how ?




Decarbonisation of energy carriers var
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Oil refinery -/
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CgH Oil refinery i
Ks_y = Hydrogen production
+ carbon insertion ?

C160 H250 SS N 0 C O2

CH, - H,

- Cs H18

—

H,0

NG reforming: CH,+2-H,0 - 4:H,+CO,

Oil refining:
Driving:

CleoHo50S3NO +56+H, » 20:CgH 5 + 3:S + 0,5:N, + H,0O
20-CgH 4 + 250-0, - 160-CO, + 180-H,0
(Real processes are complex)




Hydrogen refinery var

Pre-combustion CCS:

No hydro-carbons to customers
- 100 % green town

CCS realized by big companies
— global actors & government

Carbon capture (CCS)

=~ Hydrogen production
+ option for
carbon capture ?



Energy carriers for electric cars d%/2

Li battery = 1 electron / >> 200 proton + neutron H, = 1 electron / 1 proton

]»COO2
ePo0POPO . ||

«~ <50% ! d000000

elektrolyytti ©2006 HowStufWorks LiICoO 5

Lithium Cobalt oxide battery Hydrogen tank 700bar

H, mass = 1/ electron
+ tank, fuel cell, ...

Cathode mass =196 / electron
+ anode, elektrolyte, cooling, ...

Toyota tank: 83kg @ 5kg H,
- 5,7 w% density



Strategic approach for decarbonisation var

1. Introduce and commercialise applicable energy carrier = hydrogen, ...
2. Develop low carbon processes based on this energy carrier
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Step 1 - define and build a basement
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HYDROGENIUS

Steps to Hydrogen Society
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Steps to Hydrogen Society & decarbonisation var
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FCEV impact to national economy - energy import VT

Calculation in Japan Calculation in Finland

N
10km by ... Station cost (petrol or H,) 1 3
tax excluded .
X . Transportation cost (trailer) 1,54- {-- -
Fuel import (il or LNG) ; :c_'::: o— VAT 23%
2 5
2 B T ———." g - == ® 3 ®— Tax 0,65 €
— — 1,09~ - - .
NS H, by 0 H, by reforming
L onsite i & biomass
reforming i gasification
—s- ] s
0,54 -1 o ®— Distribution
{ loss| & ®— Production
" - =Y. 11 026 L ®— Biomass
Petrol LNG—>H2 LNG—»HZ Petrol NG—»HZ 50% bio H2
(2008) (2012) (current) (2020)
(current) (2020) JAN J
[ Neste Oil annual report 2011 + VTT estimates |

[ extracted from T. Kawai / Toyota, H, forum 2012 ]

FCV’s are needed! Biomass gasification:

- low emission
- low import
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Value of energy import for transport var

Fuel cost for Highlander to travel 10km
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13 Original: Taiyo Kawai/Toyota (edited J.S.)
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Japan Energy strategy [2014 update] VIT

Acceleration of steps toward realization of a “hydrogen society”:

... “Therefore, hydrogen, which can achieve high energy efficiency,
low environmental burden and capability for emergency use provided
appropriate usage, is expected to play a central role for secondary
energy sources.”

Formulating a road map toward realization of a “hydrogen society”:

... '"Realizing a hydrogen society is a grand project that can be carried out
only if GOJ and municipalities are proactively involved in it as major players of
the new society in addition to infrastructure-related companies and oill, city gas
and LP gas suppliers as well as manufacturers of products using hydrogen
and related technologies and equipment.”
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Japan Energy strategy [2014 update] VIT

Release onto the market:

Residential fuel cells in 2009;
Fuel cell vehicles in 2015
2017 Releasing fuel cells for commercial and industrial use onto the market

Price of hydrogen & FCEV:

Around 2020 Achieving a reduction of hydrogen price to a level equal to or
lower than that of fuels for hybrid vehicles.

Around 2025 Fuel cell vehicles: Achieving a reduction of vehicle prices to
the level of hybrid vehicles of the same class and price range

(2015 hydrogen price is about equal to gasoline)



Schedule for FCEV & HRS launch vITr

Phase 1 Phase 2 Phase 3 Phase 4
: Technolo [ Early Market ] [ Fully Commercial
{ Technology } Market 9y : y : y
: & Marke : [ Starting Period] [Expansion Period] :  [Profitable business r
2010: 2011 2015 2016 2025: 2026
*Solving technical issues and promotion of ! +Expanding Pfﬂd““"ﬂ“ and sales of E Contribute to dwerSI of
review regulations {(Verifying & reviewing :gsu‘:gr'[‘f I E R | energy sources and ty
development progress as needed) “Reducing costs for H2 stations and reduction of CO2 emissions
. T = : hydrogen fuel .
: Merifying utility of FCVs : =Continuously conducting technology
! and H2 stations : development and reuiew of regulations
from socio-economic : : \
: viewpoint

2025: based on proﬁPle business

Target commercialization start
of FCV to general public

Costs for H2 station construction and
hydrogen reach targets, making the
station business viable.

1000 H, stations -
2 million FCEV’s

Begin building (FCV 2,000 units/station)
Determine specifications of commercial type Period in which preceded H2 station
commercial type H2 stations H, stations building is necessary

Increase of FCY numbers through
introduction of more vehicle models

Vehicle Number s=p- H2 Station Number m=ijp»-

S ~

Year mmp- 2010 update by FCCJ, yellow box emphasized by J.S.

* Precondition: Benefit for FCV users (price/convenience etc.) are secured, and FCVWs are widely and smoothly deployed

16 [ Fuel Cell Commercialization Conference of Japan 2010; http://fccj.jp/pdf/22_cse.pdf |



Hydrogen Society - a strategic goal

Distributed energy & H, storage Centralized energy

BAOEE

... with carbon capture

Smart parallel systems for electricity and hydrogen

[ EEHRFNBHRE (COCN)]
17 [ Competitive Council Nippon, 2009 ]
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Hydrogen loop for power balance var
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Hydrogen Society - for next generations

tJHFC]

Forging of Sampo, the source of prosperity
[ Akseli Gallen-Kallela, 1893 ]




Hydrogen Society - for next generation

Hydrogen Energy and
Advanced Technology
Exhibition (2008 & 2009)
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Maritime LH, transport to Japan

B K Kawasaki

CO2 free hydrogen chain

_Australia__ Japan

Hydrogen Production Maritime transport Hydrogen Use
Use in processes
Brown coal Hydrogen Hydrogen Hydrogen Semiconductor and solar cell production,
gasification base carriers base bt it e

Electric power plants
Combined cycle power plants, etc.

Co-generation
Hydrogen gas engines, gas turbines,
boilers, fuel cells, etc.

i Co, Transpor_tatian equipment
Storage Fuel cell vehicle, Hydrogen station, etc.

First liquid hydrogen tanker departs in 2017 from Australia to Japan.
Feasibility study for polar route from Norway has been done, ...

"production of liquid hydrogen by utilizing geothermal power is about
to kick off on the volcanic island of lojima” [Japan News 3.5.2015]
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Diverse energy sources — Oil independency
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Hydrogen Town

P.rc posed
Fire Staticn
"

L

{

! Proposed
| School Site £~

- HarumiPierPark

Passe.nger
Ship Terminal

"B

il



-------

Hydrogen Town

P.rc posed
Fire Staticn
"

L

{

! Proposed
| School Site £~

- HarumiPierPark

Passe.nger
Ship Terminal

"B

il



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

