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Policies and Actions toward a Low Carbon Society

A Speech by Prime Minister Abe at COPZ!
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sacrificing economic growth is the development =N
of innovative technologies. To illustrate, there ¢
aretechnologies to produce, store and transport ﬁ y_J
hydrogen towards realizing G€ree societieX £ '/ y PARIS2

,\"" COP21-CMP11 .'
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Council for Science, Technology and Innovation(CSTI)
Hydrogen is one of key areas of CSTI strategies.

SIP program was launched 2014 ( 5 years program )

Hydrogen energy carrier is one of 11 themes of SIP.

Strategic Plan for Hydrogen Utilization (December 26, 2017)
(Cabinet Meetinghaired by Prime Minster)

Scenario foBasic Hydrogen Strategy

(Direct use of ammonia is one of the most feasible options

for the lowcarbon society.)
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+  Developing international hydrogen
supply chains

CO2-free hydrogen

Fossil fuel-based hydrogen
(by-product hydrogen, natural gas reformation)

Supply chain development and demonsiration, scale-up

¥ Developing domestic Power-to-Gas
for renewable hydrogen supply
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Demonstrating hydrogen power generation, establishing an
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Replacing traditional
residential energy

c systems

(Brown coal combined with CCS,
utilizing renewable energy)

(Reference comparison )

Matural gas imports:
85 million ty

Matural gas
import price:
$1.6/kg*

“Conversion based on
hygrogen's calorflc vale

Unit LNG power
generation cost:
¥12/kWh

Fossil power
generation capacity:
132GW

Mumber of gas
station:
31,500

Mumber of
pESSEnger Cars:
62 million

Mumker of
households:

53 million
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11 Themes of SIP

Priority
policy issues

Themes Objective

Innowvative Combustion Technology Improving fuel efficiency of automobile engines

Integrating new semiconductor materials into highly efficient power

Mext-Generation Power Electronics i
electronics system

Developing ultra-strong and —light materials such as magnesium-, titanium-
Structural Materials for Innovation (SM*1) - - - -

EnEI"gY alloys and carbon fibers
Promoting R&D to contribute to the efficient and

E Carri
nergy Larriers cost-effective technologies for utilizing hydrogen

Mext-Generation Technology for Ocean Establishing technologies for efficiently exploring submarine hydrothermal
Resources Exploration polymetallic ore

Developing new transportation system including technologies for

Automated Driving System
el avoidance accidents and alleviating congestion

Infrastructure Maintenance, Renovation and Developing low-cost operation & maintenance system and long life
Next-generation Management materials for infrastructures
infrastructures Enhancement of Societal Resiliency against Developing technologies for observation, forecast and prediction of natural
Matural Disasters disasters

Development of technologies that monitor, analyze, and defend control
Cyber-Security for Critical Infrastructures and communication system as well as confirm integrity and authenticity of
system components to protect critical infrastructures against cyber threats.

Technologies for Creating Next-Generation Realizing evolutionary high-yield and high-profit models by utilization of

Agriculture, Forestry and Fisheries advanced IT etc
Local resources

Establishing new styles of innovations arising from regions using new
technologies such as Additive Manufacturing
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Scheme of C-ree Hydrogen Value Chains
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Industrial sector

Industrial furnace

Transportation sector

Marine Engine



Key Achievements

Ammoniafueled gas turbine power generation

"E Tohoku University AIST Toyota Energy Solutiondifl Corporation

| o | | S7EAR N flame 1 41.8 KW power generation was
. achieved by using 100% ammonia
fueled micro gas turbine with less
than 10 ppm NOx emission using
an ordinary SCR device.

CH, flame

50kW (100% N§J Micro Gas Turbine

Air inlet duct

20% NH/ CH, flame

n Stable flame and low NOx
emission were achieved by
2MW class gas turbine under
the condition of cefired 20%
ammonia with city gas (methane).

Combustor chamber Exhaust duct

2MW (20% N-|§V CH,) Gas Turbine
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Key Achievements

Advanced combined cycle gas turbine
"E Mitsubishi Heavy Industries Engineering / Mitsubishi Hitachi Power Systems
Exhaust heat

H,

"~ combustor

H2 Nz

Decom position
system Residual
NH,

~hundreds of MWs
Hydrogen gas turbine

Direct ammoniafueled solid oxide fuel cell (SOFC)

"E Kyoto University Noritake Co., LimitedIHI Corporation

n Development of 100% ammonrfaeled
SOFC stack (direct supply of ammonia)
and generated 1 kW of electrical power. :

N The performance attained is equivalepge! cell stack «

(Photo:courtesy of

to the hydrogen fueled SOFC. Noritake)

1 1
- — o — —
1 1
1

Hot test module

SOFC system
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Key Achievements
~Mix combustion of Niin coal fired boilers~

The singleburner combustion test furnace g

é300
"E Central Research Institute of Electric Power Industry £ ,s

200%

Coal consumption 100 kghr [760 kW : in put] 150£ X -
a2 Level for coal combustion  |Distance of the side NH
port from the coal burng

=

NOXx concentration (©6

Max. feeding rate of NJH 30 kghr [20% : LHV base] 100¢ 1o
50| = 18m
i [ ——22m
oL I 1 1
1ri NH,/ pulverized 0 25 50 75 100
Coal fl rl n g teSt fU rn aCe l_léog:]f}/aergée Distributed percentage of Nlhto the side wall [%

"E IHI Corporation

Coal consumption 1.6 ton/hr [10 MW : in put]
Max. feeding rate of NH 400 kghr [20% : LHV base]

Ammonia

Combustion Air

R

Coal

w
o
o

E

8 250 >

= £l

2 200 // Coal

§ 150 /” '/ Ammonia T

g \.(_,.//

o / .

£ 100 rr— Ammonia was safely combusted.
g S0 B Coal 80 % + Ammonia 20 % NOXx is under 200 [ppm].
Q

=

100 110 120 130 140 _ There is no ammonia slip in the exhaust gas

Excess air ratio (-)
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Key Achievements
~Mix combustion of Niin coal fired boilers~

Cofired ammonia at the commercial coal power plant
"E The Chugoku Electric Power i

Coal consumption 50 ton/hr [ 120 MW : out put]
Max. feeding rate of NJH | 450 kghr [ 1% : LHV base]

1MW-NH,; feed / 120MWElectricity
(Coal fired boiler and steam turbine)

NH;

Mizushima Power Station

Accumulator

Ammonia was safely combusted.

Header

, Vaporizer There is no ammonia slip and
| - no increase of NOx in the exhaust
De-nitration | gas.

The electricity was supplied
steadily during the demonstration
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Cofired ammonia at the commercial coal power plant

The video of the demonstration can be seen from the following URL

1 SEBDR R

In July 2017, the test of: coal power generatlon b
&*= co-firing ammonia has donerat‘Mlzushlma Power
: Station of Chugoku Electrlc Power./Co%, dInc?
P »l ) 214/843 =

SIP Energy Carriers - The coal power generation by co-firing ammonia

https://www.youtube.com/watch?v=ldugMvWFDk
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Key Achievements

Industrial furnaces

"E Osaka University Taiyo Nippon Sanso

n Successfully controlled
NOx generation below the
environmental standard.
n Developed oxygen
enriched combustion and
staged combustion.

10kW model furnace

Marine Engine

Sub Engine

"E JFE Engineering /
National Institute
of Maritime, Port
and Aviation Tech
nology

Maine Engine

Development of ammonia synthesis process fromZCt(ee hydrogen

"E JGC CorporationAIST Nationallnstitute of TechnologyNumazuCollege/ JGC Catalysts and Chemicals Ltd

n Developed Bw catalystand
processes utilizing hydrogen
derived from renewable energy.
Constructed a demonstration plant

at Fukushima Renewable Energy

Institute ROkgNH,/day).

New catalyst
for producing
ammonia

Ammonia Synthesis Demonstration Plant
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