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Why Hydros

Hydrogen :

- Does not emit CO2 or any hi
- Used as rocket fuel (High eni
- Produced from various resou

Powerful
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Prospect of Hydrogen

( Conducted by The Institute/of Applied Eni

Conditions

» CO2 Reduction (compared to 1990)

by 2020:-15%
by 2050 : -80%
-+ Unable to combine with domestic CCS

Simulations

» Search for the lowest economic burden
on citizens caused by energy supply
and CO2 emission reduction

- Parameter: Hydrogen cost
25-45 Japanese yen/Nm?3

Hydorogen

Primary energy supply (MTOE)

Nuclear

In case of hydrogen cost is 45 yen/Nm?,

" hydrogen supply is roughly 20%. (Year) 2005
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Demand Expa

“ FCV to Olympic / Paralym

Process gas . Power generation .

" Huge demand
of hydrogen

Diffusion of
o power generation and FCV POWEr
TOKY0®2020 generation

Tokyo Olympic / Paralympics
As “Hydrogen Olympics”

Fuel Cell Vehicles (FCV)
Released

Transportation

N

2014 2020 2025
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Hydrogen \
Production

Producing clean, low-cost
hydrogen from various
resources.
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Stable energy supply with near zero CO2 emissions

Stable energy supply with COz emission SUppressio

Resource countries

Surplus Renewable Energy
+
Water electrolysis

Gasification, Refining

Liquefied Hydrogen
Carriers

free H:

CO:

Carbon Capture &
Storage (CCS)

Hydrogen Production

Liquefied Hydrogen
container

Liquefied Hydrogen

Storage Tanks

Use in processes

Semiconductor, solar cell productions
oil refining and desulfurization

Consuming countries

Transportation equipment

‘ " Refueling station
‘y - N

Fuel cell vehicles
Power plants

el -

Hydrogen gas turbines,
engines, fuel cells etc.

|

Transport & Storage Utilization
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Hydrogen i
Production =~ &=

The “Hydrogen” solution takes advantage 0% B
previously unused resources. -

Half of the world’ s coal is comprised of brown cc

Produce low-cost hydrogen from this ab

Australian brown coal project

Latrobe Valley, Victoria :
Equivalent to total amount of power
consumption of 240 years of Japan
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CCS:

CO, Storage Location 4 etrein Cosl Tine

(Latrobe Valley)

MELBOURNE ©

storage potential

CarbonNet Project is being promoted by

Victoria the Australian and Victorian Governments.
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Producing hyd
from Renewa

By combining renewable energies and y

water electrolysis, both/production
and utilization of hydrogen
can be free of CO2 emissions.

Hydrogen made by unstable energy resources
can be stored and used when need arises.
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ogenically cooled to -2537C, ;
‘ hanges from a gaseous state to a liquid state,
00 of its gaseous volume.
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Realizing -253C - e S B
cryogenic temperature &R\\ . .-
Developed Japan’;firs indu o ,‘/‘ : / \ =) = el GeES — : 7. = Y
hydrogen liquefaction : : ; = = : e

Based on Kawasaki’ s cryogenics and turbo
machinery technologies, hydrogen liquefier
was developed.
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Hydrogen

The world’s first liquid hydrogen carrier
will be born in Japan.

December 2013:

Approval in Principle Granted by
ClassNK* for Cargo Containment
System for Liquid Hydrogen Carrier.

Small-scale liquid hydrogen carrier
(Coastal vessel scale)
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Hydrogen

The future proposed by Kawasaki:
Large-scale liquid hydrogen carrier.

Large-scale liquid hydrogen carrier

Cargo size: 40,000ni x 4
Evaporated hydrogen gas-fuelled engine
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Hydrogen Potential from Overseas

Wind H>
= Hydro H>
Oil & Gas H> S

\Wind b2

/\v
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Largest Japanese domestic liquid
hydrogen storage tank, equipped with

BU"t On more than 25 years Of working With rOCKet fUEI advanced insulation [echn0|ogy for

= ; minimising boil-off gas

e

Type Spherical double-shell tank
Storage Volume 540m

Liquid hydrogen containers to enable
on-land transport of liquid hydrogen

Type I1SO 40ft-type container
Volume 456m
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Hyc_l rogen.
Utilization

Future Society with Widespread Hydrogen Energy
Use in Sight ‘ o )
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Hydrogen Refueling Station Hydrogen gas turbine
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Progress of Hydra el

Technologies of

"Energy Basic Plan”
"Strategic Roadmap for
Hydrogen and Fuel Cell”

Kawasaki

Commercial Chain
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Technology
Demonstratj

« Brown coal gasificatio
- Loading and unloadi
» Transportation of

e

,,,,,

Demonstrate in 2020,
Tokyo Olympic Game year
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Hydrogen Society

< Utilization >

ectrica\l e Bralltion
NEHEA A D o

Fossil Fuels
with CCS

Renewable
Energies

Conversio

Hydrogen
Energy

< Transport & Storage & Utilization >

Pgdduction

Produg¥ion
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