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ÂSpeech by Prime Minister Abe at COP21 
ά¢ƘŜ ƪŜȅ ǘƻ ŀŎǘƛƴƎ ŀƎŀƛƴǎǘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛǘƘƻǳǘ 
sacrificing economic growth is the development  
of innovative technologies. To illustrate, there 

are technologies to produce, store and transport  
hydrogen towards realizing CO2ςfree societiesΣέ  

 

ÂCouncil 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. 
 
ÂStrategic Plan for Hydrogen Utilization  (December 26, 2017) 

(Cabinet Meeting chaired by Prime Minster)  
Scenario for Basic Hydrogen Strategy  
(Direct use of ammonia is one of the most feasible options 
for the low-carbon society.) 

Policies and Actions toward a Low Carbon Society 
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Scenario for Basic Hydrogen Strategy 
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11 Themes of SIP 
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Scheme of CO2 Free Hydrogen Value Chains 
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Key Achievements 
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 kW power generation was 41.8 ה
   achieved by using 100% ammonia 
   fueled micro gas turbine with less 
   than 10 ppm NOx emission using 
    an ordinary SCR device. 

Ammonia-fueled gas turbine power generation  

50kW (100% NH3) Micro Gas Turbine 

Ἒ Tohoku University / AIST / Toyota Energy Solutions / IHI Corporation 

NH3 flame 

CH4 flame 

2MW (20% NH3 / CH4 ) Gas Turbine 

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

20% NH3 / CH4 flame 
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Key Achievements 

Advanced combined cycle gas turbine 

H2   N2 

Residual  

NH3 

Exhaust heat  

NH3 
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 Development of 100% ammonia-fueled ה

   SOFC stack (direct supply of ammonia) 

   and generated 1 kW of electrical power. 

 The performance attained is equivalent ה

   to the hydrogen fueled SOFC. 

Direct ammonia-fueled solid oxide fuel cell (SOFC)  

Fuel cell stack 
(Photo:courtesy of 

Noritake) 

Insulation

materials

Fuel cell

Heat 

exchanger

Hot test module 

SOFC system 

Ἒ Kyoto University / Noritake Co., Limited / IHI Corporation 

Ἒ Mitsubishi Heavy Industries Engineering / Mitsubishi Hitachi Power Systems 

Decom position  
system  

H2  
combustor  

~hundreds of MWs 
 Hydrogen gas turbine 
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Key Achievements 
~Mix combustion of NH3 in coal fired boilers~ 
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Ἒ Central Research Institute of Electric Power Industry 

The single-burner combustion test furnace  

NH3 / pulverized 
 coal flame 

Coal consumption  100 kg/hr [760 kW : in put]  

Max. feeding rate of NH3    30 kg/hr [20% : LHV base] 

Ἒ IHI Corporation 

Coal consumption  1.6 ton/hr [10 MW : in put]  

Max. feeding rate of NH3    400 kg/hr [20% : LHV base] 

Coal firing test furnace  

Ammonia was safely combusted. 
 

NOx is under 200 [ppm]. 
 

There is no ammonia slip in the exhaust gas. 



All Rights Reserved by SIP 

The Chugoku Electric Power Co., INC. 
Mizushima Power Station 

1MW-NH3 feed / 120MW-Electricity 
(Coal fired boiler and steam turbine) 

Co-fired ammonia at the commercial coal power plant 
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Ἒ The Chugoku Electric Power 

Coal consumption  50 ton/hr [ 120 MW : out put]  

Max. feeding rate of NH3    450 kg/hr [ 1% : LHV base] 

Accumulator 

NH3 tank 

Vaporizer Burner 

De-nitration 

  
 H

e
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e
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Coal 
NH3 

  NH3 

Ammonia was safely combusted. 
 

There is no ammonia slip and  
  no increase of NOx in the exhaust 
  gas. 
 

The electricity was supplied 
  steadily during the demonstration. 

Key Achievements 
~Mix combustion of NH3 in coal fired boilers~ 
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https://www.youtube.com/watch?v=ldU- qMvWFDk 

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

Co-fired ammonia at the commercial coal power plant 
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Key Achievements 

Marine Engine Industrial furnaces 

  Successfully controlledה
NOx generation below the 
environmental standard. 
 Developed oxygenה
enriched combustion and 
staged combustion.  

10kW model furnace 
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Maine Engine 

Sub Engine 

  Developed new catalysts and ה

   processes utilizing hydrogen 

   derived from renewable energy. 

 Constructed a demonstration plant 

   at  Fukushima Renewable Energy 

   Institute (20kg-NH3/day). 

Development of ammonia synthesis process from CO2 free hydrogen 

New catalyst  
for producing 

ammonia 

Ammonia Synthesis Demonstration Plant 

Ἒ JGC Corporation / AIST /  National Institute of Technology, Numazu College / JGC Catalysts and Chemicals Ltd 

Ἒ JFE Engineering / 
    National Institute 
    of Maritime, Port 
    and Aviation Tech- 
    nology 

Ἒ Osaka University / Taiyo Nippon Sanso 


