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中国能源现状   

China  Energy Status 

 中国已成为世界第一大能源生产和消费国 
       China has become the biggest country of energy production and 

consumption in the world. 

指标 

Index 
Unit 

2012 

production 

2012 

consumption 

一次能源消费总量 

Total primary energy consumption 
100,000,000 tce 33.3 36.2 

Coal 100,000,000 t 36.5 35.5 

Oil 100,000,000 t 2.07 4.76 

Natural gas 100,000,000 Nm3 1067 1480 

Non-fossil energy 100,000,000 tce 3.46 3.46 

非化石能源消费比重 

Proportion of non-fossil energy consumption 
% 10.5 9.6 

全社会用电量 Total electricity consumption 10,000 kWh 4.98 4.96 

单位国内生产总值能耗 

 Energy consumption per GDP 
tce/ (10,000Yuan) 0.764 

能源消费弹性系数  

Elasticity of energy consumption 
% 0.51 



中国能源面临的挑战 

Challenges for China Energy 

挑战一：能源消费过快增长 
 Challenge 1: Excessive growth of energy consumption 

0

0.5

1

1.5

2

2.5

3

2005 2006 2007 2008 2009 2010 2011

US

China

Russian

India

Japan

World 
growth 

China 
growth 
63% 

2005-2011年主要国家能源消费量  

Energy consumption of different countries from 2005 to 2011 



中国能源面临的挑战 

Challenges for China Energy 

挑战二：单位GDP能耗较高 
 Challenge 2: Higher energy consumption per unit of GDP 

数据来源：《BP 

2030 世界能源展望》        

From: BP Energy 

Outlook of 2030 

按平均购买力计算： 

我国单位GDP能耗是日本的2.1倍，英国的2.5倍，德国的2.2倍,美国的1.6倍，印度的1.9倍。 

Basing on the average purchasing power: 

China's energy consumption per unit of GDP is 2.1 times that of Japan and 2.5 times that of 

the United Kingdom, 2.2 times that of Germany, 1.6 times that of US, 1.9 times that of India. 

 

按汇率计算： 

我国单位GDP能耗是日本的4.5倍，英国的4.4倍，德国的4.3倍,美国的2.7倍，印度的1.2倍。 

Basing on the exchange rate: 

China's energy consumption per unit of GDP is 4.5 times that of Japan and 4.4 times that of 

the United Kingdom, 4.3 times that of Germany, 2.7 times that of US, 1.2 times that of India. 

（From：IMF 2011,BP 2011） 



中国能源面临的挑战 

Challenges for China Energy 

挑战三：能源结构不合理 
 Challenge 3：Irrational energy structure 

coal, 66.2%

hydro,nuclear,wi

nd, 9.6%

oil, 18.8%

natural gas,

5.4%

能源消费结构 
Energy consumption structure  

 煤炭在能源消费中居首位 

 Coal takes the first place in energy 
consumption. 

 

 天然气、新能源和可再生能源比例小 

 Proportions of natural gas, new energy 
and renewable energy are low. 

      



中国能源面临的挑战 

Challenges for China Energy 

挑战四：生态环境压力增大 
 Challenge 4：Increase of ecological environment 

pressure 

污染物排放 

Pollutant emissions 



   资源和环境的约束 

Resources and 
environmental constraints  

可开采的化石能源越来越少； 

Less and less fossil energy 

温室气体排放压力越来越大； 

Increasing greenhouse gas emissions 

能源利用过程对赖以生存的自然环境
的影响也越来越大 

The effect of energy use on the survival of 

the natural environment is also growing 

能源需求的不断增加 

Increasing demand for 
more energy  

人民生活条件改善对能源的需
求越来越大； 

People's demand for energy to 

improve their living conditions is 

growing. 

经济社会发展对能源的需求还
将持续增长 

Economic and social development 

asks for more energy. 

矛盾 
Contradiction 

用无限的科技力量解决有限能源和资源的约束 

Use unlimited scientific and technological strength to solve the 
constraint of limited energy and resources  
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规划的目标 

Goals of the plan 

 增强自主创新能力，为中国能
源 “安全、高效、低碳”发
展提供技术支撑和保障。 

  Enhancing the capability of innovation, 

providing technical support for the 

safe, efficient and low CO2 

emission in the energy 

development. 

 确定了19个能源应用技术与工
程示范重大专项，制定了技术
发展路线图。 

  Setting 19 major demonstration 

projects for energy technology and 

engineering and having developed 

the technology roadmap. 

1. ҍ Ḡ  
Coal resources and 
geological security  

2. Coal mining  

3.  
Coal bed Methane 
Development  

סּ .4  
Oil and gas exploration  

5.  
Efficient development of 
oil and gas resources  

6. ⱴ ҍ  
Coal processing  

19.     ≠  
Efficiently using biomass  

... 



洁净煤技术路线图 

Clean Coal Technology Roadmap 

 煤炭加工与转化技术路线图 

     Coal processing and conversion technology roadmap 

technological research  Key equipment  demonstration projects  

Coal 
processing  

clean coal 
technology 

research and 
development 

platform  

Integration 
technology of 

coal liquefaction,  
 gasification,  

 
 
 
 

and coal 
polygeneration  

Advanced coal processing technology  

Coal to clean fuels and 
chemicals technology  

Coal -based 
electrical, chemical 
and thermal 
integration 
technology  

Deep processing equipment of coal  

Coal - to -chemicals demonstration project  

Coal - to -clean energy demonstration project  



 火力发电技术路线图 

      Thermal power technology roadmap 

洁净煤技术路线图 

Clean Coal Technology Roadmap 

technological research  Key equipment  demonstration projects  



洁净煤领域重大技术研究 

 clean coal technology research 

重大技术研究  

Y10) ᾢ ⱴ   

Y11) └

  

Y12) ѿᵣ

̂ ֟̃  

Y17) ⱬ

 

Research  

Y10) Advanced coal processing 

technology  

Y11) Coal to clean fuels and 

chemicals technology  

Y12) Coal-based thermal 

integration (multi-

generation) technology 

Y17) Efficient and clean 

thermal power technology 



洁净煤领域重大技术装备 

 clean coal key equipment 

重大技术装备  

Z07) ⱴ ῏

 

Z11) ҳ  

Z12)  

Z13)  

Equipment  
Z07) Key equipments of coal 

deep processing 

Z11) Ultra-supercritical power 

generation equipment 

Z12) Small gas turbine 

Z13) Heavy-duty power 

generation gas turbine 



 

洁净煤领域重大示范工程 

clean coal demonstration project 

S08)  煤制化学品示范工程 Coal - to -chemicals 
demonstration project  
S09)  煤制清洁燃料示范工程 Coal -based clean fuel 
demonstration project  
S13)  400 -500MW 级IGCC发电和多联产示范工程400 -
500MW IGCC power generation and multi -
generation demonstration project  
S14)  自主知识产权IGCC发电技术示范工程Independent 
intellectual property rights of IGCC power 
generation technology demonstration project  
S15)  5MW级先进燃气轮机发电技术示范工程5MW 
Advanced gas turbine power generation 
technology demonstration projects  



洁净煤领域重大示范工程 

clean coal demonstration project 

S16)  700ᴈ超超临界发电技术示范工程700ᴈ Ultra -
supercritical power generation technology 
demonstration project  
S17)  1000MW 级超超临界褐煤发电示范工程1000MW 
Ultra -supercritical lignite power generation 
demonstration project  
S18)  高效节能环保节水型燃煤发电示范工程Energy 
efficient environmentally friendly water -saving coal -
fired power generation demonstration project  
S19)  中/低热值燃气蒸汽联合循环发电装置示范工程
Medium / low calorific value gas -steam combined 
cycle power plant demonstration project  



 

洁净煤领域技术创新平台 

Clean coal research innovation platform 

P07) ≠ Conversion and 

utilization of clean coal technology research and 

development platform  

P13) Gas turbine technology 
research and development platform  

P14) Large turbine blade 
research and development platform  

P15) Large- scale 
clean and efficient power generation equipment R 
& D platform  

P16) ⱬ ⁞ ҍ └
Thermal power energy conservation and pollution 
control technology R & D platform  



 2008年12月建成，实现商业化运行 

 Completed in Dec, 2008, commercial 

operation 

 采用神华集团直接液化技术 

 Shenhua group, direct coal liquefaction 

technology. 

  

神华鄂尔多斯108万吨/年煤直接液化装置 
Shenhua 1.08 Mt/a direct coal liquefaction 

plant in ordos.  

中国洁净煤领域示范项目进展 
 Demonstration projects about clean coal conversion in China 



伊泰16万吨煤间接液化装置(内蒙古鄂尔多斯) 
Yitai 160kt/a indirect coal liquefaction plant in ordos, inner Mongolia.  

 2008年底建成，实现满负荷运行 

 completed in 2008, successful 

operation at full load  

 采用中科合成油公司技术 

 apply SYNFUEL CHINA’s technology 

 铁基催化剂，浆态床反应器 

 Fe cata., slurry bed 

 

  

中国洁净煤领域示范项目进展 
 Demonstration projects about clean coal conversion in China 



采用中科院大连化物所DMTO技术的神华集团包头60万吨/年煤制烯烃装置

于2010年8月成功试车。 
Trial operation of Shenhua 600kt/a coal to olefins plant, located in Baotou, 

was successful in Aug, 2010. Dalian Institute of Chemical Physics’ DMTO 

technology was applied in this plant. 

中国洁净煤领域示范项目进展 
 Demonstration projects about clean coal conversion in China 



大唐克旗煤制天然气示范项目 
Datang Keshiketeng SNG demonstration project, inner Mongolia. 

中国洁净煤领域示范项目进展 
 Demonstration projects about clean coal conversion in China 

 2012年，一期工程13.3亿Nm3/a天
然气建成，打通流程。 

 The project will complet in three 

phases. The first phase with 

annual production capacity of 

1.33 billion Nm3 of natural gas 

was completed in 2012. 

 

 以褐煤为原料，碎煤加压气化技术 

 Lignite, Crushed coal pressurized 

gasification. 

 



中国洁净煤领域示范项目进展 
 Demonstration projects about clean coal conversion in China 

•2012年11月建成，实现商业化运行 
•completed in 2008,  commercial operation  
•我国第一套自主知识产权的2000t/d级干煤粉气化炉 
•China's  first set of independent intellectual property rights of 2000t/d dry 

pulverized coal gasifier 

天津250MW IGCC示范电站 
Tianjin 250MW IGCC demonstration power plant 
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中国煤炭转化政策 
Policies on Coal Conversion Industry 

 鼓励先进洁净煤技术研发与应用 

 Encourage R&D and application of advanced coal 

conversion technologies.  

 积极推进洁净煤产业发展，优先开展示范项目 

 Promote coal conversion industry’s development 

steadly , first to carry out demonstration project. 

 确定行业准入门槛 Determine access threshold  

Energy efficiency，coal、water  consumption per unit 

product 

 



 与生态环境协调发展 
 Realize the coordinative development between coal conversion industry 

and ecological environment. 

 提倡资源节约和综合利用 

 Promote conservation and comprehensive utilization of resources. 

 鼓励应用节水型工艺、设备 

 encourage water-saving technics and devices.  

 鼓励采用褐煤等低质煤 

 encourage to use lignite and other inferior coal.  

 准许外商投资先进煤炭转化项目 

 Foreign investment in advanced coal conversion project are allowed. 

中国煤炭转化政策 
Policies on Coal Conversion Industry 
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未来发展展望 
Outlook 

 中国将长期保持以煤为主的能源结构 

 Coal will keep the first place in china’s energy structure in long term. 

 煤制石油替代品的经济性凸现 

 Oil substitute based on coal will become increasingly economically 

competitive. 

 碳排放成为煤炭转化行业发展的巨大挑战 

 Carbon emission will become the largest challenge for coal 

conversion industry’s development. 

 煤炭转化技术有可能出现新的突破 

 New break-up may occurs in Coal conversion technology. 



国际合作 

International Cooperation 

 中国已与澳大利亚、美国、欧盟等多个国家和地区签署协
议，加强在煤炭转化领域的合作，共同推动技术进步。 

 China has assigned several agreements with Austrilian, USA, 

European Commission etc, to strength cooperation and promote 

technology innovation in fields of coal conversion. 

 中澳洁净煤技术工作组第一个交流合作项目（华能北京热电厂
CCS项目）已于2008年7月投入运行。 

 The first cooperation project of China-Australian clean coal 

technology working group (Huaneng Beijing thermal power plant 

CCS project ) has been put into operation successfully in July, 

2008.  



 中美清洁能源联合研究中心项目于2009年11月启动，洁
净煤属于首批优先研究领域。 

 The project of China-US clean energy joint research 

center has been started up from Nov,2009，clean coal 

belongs to the first batch of preferential research fields. 

 中国-欧盟清洁能源中心于2010年成立，洁净煤是主要领
域之一。 

 China-Europe clean energy center has been 

established in 2010, focus areas of which includes 

clean coal. 

 

国际合作 

International Cooperation 



祝大会圆满成功！ 
Wish a complete success of this 

forum! 


