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プレゼンター
プレゼンテーションのノート
Good morning!I am Suzuki of Japan Coal Energy Center.Thank you very much for us to have this opportunity.Today, I have presentation about ‘Introduction of Japan Coal Energy Center (JCOAL) and Future of Coal and Biomass Utilization in Japan’
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About us 

Exploration 

Facilitation and promotion 
of cleaner utilization of coal 

Mining & Preparation 

Coal utilization technology development 

• Established in 1990, with its origin back to 1948  
• Supervision by  METI 
• Coordinating between governments and between 

the public sector and the private sector in close 
collaboration with international and domestic 
partners including 140 members companies 

• Line of business : all energy and coal related 
issues 
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プレゼンター
プレゼンテーションのノート
JCOAL is the one and only organization in Japan ✔ doing the bridging work for both government to government ✔ and government to private sector, on the entire coal value chain ✔ from upstream to downstream. We are supervised by METI. We work closely with our member companies at our end ✔and with government institutions, public corporations, private companies abroad ✔as well as multilateral organizations.



JCOAL’s Activities 

Programs for Coal Resources 
Development 
 - Coal Resources Survey 
 - Coal Stable Supply 
 - Human Resources Development 
 

Government of Japan 
Coal Division, Natural Resources and Fuel Department, Agency for Natural Resources 

and Energy, Ministry of Economy, Trade and Industry (METI) 

JOGMEC Japan Oil, Gas, and Metals National Corporation 

Promotion of Clean Coal 
Technology Development 
 - Coal Utilization Technology Development 
 - Coal Ash Utilization Technology 
   Development 
 - Other R&D 

JCOAL as “One-stop Shop for Coal” 
Information Collection & Sharing and Advisory Activities 

-Follow-up of Clean Coal Policy and Policy Recommendations 
-Enhancement and exploration of JCOAL’s Interorganizational Network 
-Enhancement of Organizational Framework of Updated Information Collection and Sharing for Further Development  

140 Member Companies 

NEDO New Energy and Industrial Technology Development Organization 

JICA Japan International Cooperation Agency  

Coal Producing Countries 
Coal Using Countries 

International Agencies 
(World Coal Association(WCA), IEA, etc.) 

Programs for Public Relations 
and Human Resources 
Development 
 - Coal-related Public Relations Activities 

Strategic Promotion of Priority Projects 
- Eco Coal Town Project 
- Low Rank Coal Utilization Project 
- IGCC, CCS and other CCS-related Projects 
- Clean Coal Technology Sharing and Transfer 
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プレゼンター
プレゼンテーションのノート
Firstly, I will introduce the JCOAL’s activities. JCOAL is supported by its members-companies and organizations in a wide range of coal-relatedbusinesses; such as coal mining companies, power companies, steel companies, heavy industry companies,engineering companies, and trading companies. JCOAL works as the one-stop shop for energy and coaldevelopment and utilization under supervision by the Ministry of Economy, Trade and Industry (METI).We work in close cooperation with METI and many other government bodies and government-affiliatedorganizations like Japan Oil, Gas and Metals National Corporation (JOGMEC), New Energy andIndustrial Technology Development Organization (NEDO), Japan International Cooperation Agency(JICA), etc.We have main 5 task works, Information collection and sharing and activities, Programs for Coal, Promotion of Clean coal, Programs for public relations and Human Resources Development, and Strategic Promotion of Prioritized Projects.Each category is worked by the strong cooperation of 140 our member companies.



Greening Coal Mine Office 

Generator 
Power  
L ines 

Engineering Works 

Melting  
Furnace 

Micro Hydro  
Power 

Methane Gas 

Methane Gas 

Melted Slag 

Fly Ash 

Fly Ash 
Neutralization 

Coal 

Drainage 

Drainage 

Methane  
Concentration 

Fly Ash 

Coal Mine 

Steam 

Coal Center Power Plant/ 
Industrial 
Plant 

Cement Plant 

HELE 
◆High efficiency 
◆Low Emission 

Our Goal to reach :  
Innovation of Coal Value Chain toward a Circular Economy 

SOURCE : JCOAL 

Hybrid with Renewables 

Co-combustion 
with biomass 

Power Fluctuation Control 
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プレゼンター
プレゼンテーションのノート
This slide shows a goal to reach-✔we are working to achieve a circular economy✔ through innovation of coal value chain.The same is to be achieved✔ for the rest of energy resources ✔as the global community pursues ✔a low-carbon and circular economy.We work for the development of coal resource and utilization and also work related energy resource such as biomass, methane gas, coal ash etc.   



Our Engagements 

Surveys and studies on energy and coal issues 

HRD 
Collection and provision of strategic energy  

and coal information 

R&D 

Technology and knowledge sharing 

Business and project development 

Business and project development on CCS and CCUS  

Business and project development 
for waste treatment and utilization 

Toward sustainable energy supply 
 through optimal utilization of coal and balanced energy diversification 
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プレゼンター
プレゼンテーションのノート
We are working toward sustainable energy supply ✔through optimal utilization of coal ✔and balanced energy diversification✔ for steady economic development✔ with the least environmental impacts✔ and minimized emissions. For that, we engage in a wide range of activities, such as: （下から順に）Surveys and studies on energy and coal issues, 石炭等に関する調査研究（クリック）Collection and provision of strategic energy and coal information,石炭等に関する情報の収集及び提供（クリック） HRD on energy and coal,石炭等に関する人材の育成（クリック）R&D of energy and coal,石炭等に関する研究開発 （クリック）Technology and knowledge sharing✔ on energy and coal, 石炭等に関する技術の普及・移転（クリック）Business and project development ✔on energy and coal,石炭等に関する事業化の支援及び事業の実施（クリック）Business and project development ✔on CCS and CCUS,二酸化炭素等の温室効果ガスの有効利用と地中貯留に関する事業化の支援及び 事業の実施（クリック）AndBusiness and project development✔ for waste treatment and utilization.石炭灰等の廃棄物の処理、再生利用に関する事業化の支援及び事業の実施（クリック）



Provincial 
Government of 
Saskachewan 

IEA-Clean Coal 
Energy CentreA 

IEA-GHGA 

Government 
of Ukraine 

Government of 
Indonesia 

ASEAN Centre 
for Energy  

State 
Government 
of Victoria 

Government 
of Canada 

Government 
of Poland 

State 
Government of  

Queensland 

China 
Electricity 
Councila 

State Mining 
Exploration 
Company of 
Mozambique 

*Not all partners are indicated due to 
the space constraint of this slide. 

Government 
of  Australia 

CEA, 
Government 

of India 
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World Coal 
Association 

Our Network through Partner Institutions 

プレゼンター
プレゼンテーションのノート
While we have a good international network ✔ with governments ✔ as well as multilateral organizations,  we are also well connected ✔ to the power sector players in Japan.Most of the prominent industry players ✔ keeps their membership with us. We have a total membership of 140.
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 Under the JCM, Japan will evaluate its contributions to greenhouse gas emission 
reductions or removals in a quantitative manner and use them to achieve 
Japan’s emission reduction. 
 

 Japan has started the JCM with 16 countries and also signed MOU with 
Philippines for the bilateral agreement on 7th December, 2016. 

 Demand for the coal-fired power generation is expected to increase especially in 
Asian areas. 

 At OECD, November 2015, all participating countries reached a basic agreement 
on new regulation of financial assistance for coal-fired power plant.  

 Consistent promotion of Clean Coal Technology is very important considering the 
result of COP21. 

 The Japanese government will actively work on the development of high 
efficient coal-fired technology.  

Future of Coal Policy in Japan (1) 

Using Joint Crediting Mechanism（JCM） 
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プレゼンター
プレゼンテーションのノート
Next, I explain future of Japanese coal policy very simply.本文を読んだ後にWe have watched data of world coal development, coal is important resource for development countries in the future. CO2reduction should be considered in worldwide and JCM is necessary by jointing with CO2 high emitted countries.Japan will conduct specific projects and present regulations. ○これまで、世界の石炭の利用にかかるデータを見てきたが、今後も途上国を中心に石炭は利用せざるを得ない重要なエネルギー。CO2の削減は、国ごとというよりもむしろ地球全体で減らさないと意味長いことを考えると、CO2を多く排出する国を共同で減らすというこの二国間クレジットの考え方が、どうしても必要です。○パリ条約で認知されたこの二国間クレジット制度について、今後日本としては、具体的なプロジェクトの実例を積み重ねるとともに、具体的なルール作りを提案していくことになります。



CCT technology  
transfer and promotion Business return, JCM etc.  

Development  
country 

Japan 

Gov. 

Gov. 

Bilateral 
agreement 

Support and 
make scheme 

Action to ; 
 Increase of electricity demand in development countries 
Protection of regional environment and global warming  

Development of CCT 
Establishment and 
demonstration of 
CCT 

Install and 
promotion of reliable 
CCT equipment 

・Environmental Protection 
・Reduction of CO2 emission 
・Control of coal consumption 
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Future of Coal Policy in Japan (2) 

プレゼンター
プレゼンテーションのノート
This figure shows the flow of international CCT transfer.Japanese government will action about coal policy toward the increase of electricity demand in development countries and protection of regional environment and global warming.CCT can develop regional economy by coal energy supply and reduce CO2 emission with bilateral agreement between development countries. 
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Pretreatment 

Preparation 

Coal ash Utilization 

Clean Coal Technology（CCT） 

CCT  

Environmental 
measure (Region) 

Low NOx 
combustion Exhaust gas 

treatment 

De-SOx De-NOx De-dust 

Global warming 
countermeasure 

High 
efficiency 

pulverized coal 
combustion 

USC, A-USC 

Gasification 

IGCC, IGFC 

 CO2  capture 

CCUS 

 Coal-biomass 
mixed firing 

Clean Coal Technology (CCT) 

プレゼンター
プレゼンテーションのノート
This diagram shows the chart of Clean Coal Technology.Today, I do not explain on detail because of time limitation, I will introduce JCOAL’sBiomass Activity in next slide.
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Power generation efficiency 

IGCC 
Completed verification by 
blowing air 
・Power generation efficiency: 
Approximately 45% 
・CO2 emissions: Approximately  
750 g/kWh 
 

Ultra Super Critical (USC) 
Pulverized coal thermal power utilizing 
steam power 
・Power generation efficiency: 
Approximately 40% 
・CO2 emissions: Approximately 820 
g/kWh 

   

Around 2030 Present 

Integrated coal Gasification Combined Cycle 
1700 deg. C – class (IGCC) 

 
Coal-fired thermal power generated through coal 
gasification, utilizing the combined cycle combining 
gas turbine and steam turbine 
・Power generation efficiency: Approximately 46 to  
 50% 
・CO2 emissions: 650 g/kWh (1700 deg. C class) 
 

 
Pulverized coal thermal power utilizing high 
temperature and pressure steam turbine 
Power generation efficiency: Approximately 
46% 
CO2 emissions: Approximately 710 g/kWh 
Technological establishment: Around 2016 

Advanced Ultra Super Critical (A-USC) 

Integrated Coal Gasification Fuel Cell 
Combined Cycle (IGFC) 

 
Coal-fired thermal power utilizing the 
triple combined cycle combining IGCC 
with fuel cell 
・Power generation efficiency:  
 Approximately 55% 
・CO2 emissions: Approximately  
 590 g/kWh 
・Technological establishment: Around  
 2025 
 

Around 2020 

Reduction of CO2  
by approximately 30% 

Reduction of CO2  
by approximately 20% 

Photos by Mitsubishi Heavy Industries, Ltd., Joban Joint Power Co., Ltd., Mitsubishi Hitachi Power Systems, Ltd., and Osaki CoolGen Corporation 
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Development of Next-Generation Coal-Fired Power Technologies 

Mr. Yamashita of METI , at Clean Coal Day 2016 

Japanese Government published 
 Advanced CCT Development Roadmap in June 2016 

プレゼンター
プレゼンテーションのノート
・現在、我が国の約１００基の石炭火力発電所のうち、発電容量の約半分はＵＳＣとなっています。本年、省エネ法を改正し、火力発電所の新設基準を更に強化しましたので、今後、更に高効率の石炭火力へ転換されていくことが見込まれます。・このため、我々は、火力発電技術のＲ＆Ｄを決して休むことなく続けて行きます。先程の松村副大臣からの挨拶にもあったように、ＩＧＣＣは２０２０年に福島に５４０ＭＷの規模で完成します。これまで３０年以上も開発に費やしてきましたが、３０年前は小さいプラントから始め、現在は２５０ＭＷを既に３万時間以上連続運転した実績があります。また、ＩＧＣＣは褐炭にも適しているため、褐炭の生産国でも必ずや役立つものと信じております。・また、ＩＧＦＣについても、広島で実証プラントを先月立ち上げました。ここにおられる皆様の一部の方には、明後日にもこの施設の視察に行かれると聞いています。完成したのはIGCC部分だけですが、これはＩＧＣＣに燃料電池を組み合わせるものです。これはＵＳＣに比べ、約３割もＣＯ２排出が少なくなると見込んでいます。・我が国はこうした不断の技術開発とその展開を通じて、世界の気候変動対策、環境対策に今後共、着実に貢献していきたいと思っております。そのためにも、こうした関係者の経験、政策をシェアしていくことが極めて重要だと感じております。改めまして、本記念会合が成功裡に終了することを祈念して、私のご説明とさせていただきます。ご静聴ありがとうございました。
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CO2 Reduction Potential 
by Efficiency Improvement 



Around 2030 Present Around 2020  

CO2 separation and capture cost 

Membrane separation method 
 
separates by using 
a membrane which 
penetrates CO2 
selectively. 

Low 

High 

 
use a solvent, such as amine. 
Separation and capture cost: 4200 
yen/t-CO2 

Chemical absorption method 

Physical absorption 
method  
CO2  absorbed into a physical 
absorption solution under high pressure. 
Separation and capture cost: 
Approximately 2000 yen level/t-CO2 
Around 2020 

Oxygen combustion method 
 
recirculates highly concentrated 
oxygen in exhaust gas. 
Separation and capture cost: 
3000 yen level/t-CO2 

Storage of CO2  

To store separated and captured CO2 in the ground. 
practical realization of CCS technology by around 
2020. 
 

The plant for this business is under construction, and 
the storage will be initiated in 2016. 

Utilization of CO2 

This technology utilizes captured CO2 to produce 
valuables such as alternatives to oil and chemical 
raw material 
 

Solid absorbent method 
 
reduces energy requirement and 
separate CO2 by combining 
amine, etc.  

* The cost prospect in the Figure was estimated based on various assumptions at present. 

Closed IGCC  
the oxygen fuel technology to the 
IGCC technology. 

For pulverized coal thermal power 

For IGCC 
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About CO2 low emission as follows    

Prof. Takarada of Gunma Univ. at Clean Coal Day 2016 

（In Hokkaido of Japan） 

プレゼンター
プレゼンテーションのノート
¥



Conclusion 
①Coal is the low-cost and stable energy resource in the world. Coal is 

sharing about 40% of power source composition in the world. 
Therefore, Coal is still important energy in the future. 

②Coal use has serious issues for SOx, NOx and Particulates. It is 
important for coal use to apply Clean Coal Technologies(CCT). 

③Reduce of CO2 emission is also important issues for coal use in the 
future.  High efficient technologies and CCUS are solutions to 
reduce CO2 emission. I consider it is important for JCOAL, 
Wyoming and US to commercialize zero-emission technologies in 
cooperation with us.  

④Our aim is to accomplish Zero-Emission for Coal. I hope that Japan 
and US will tackle and lead to Global Warming Issues of Coal in the 
world with the Future of Coal Workshop between the State of 
Wyoming and JCOAL. 
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Thank you for your attention !! 
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