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 Longjiang and Liujiang rivers, Jan 2012 
 Guangxi Aut Region 
 Drinking water source of 3.7 million people 
 Discharges Norway about 1 ton 

 



Half of global coal consumption 

Year 2010. Source BP 
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American gasoline prices 
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Intense opposition to EU carbon 
quotas on airplanes 
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Wind power 
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Wind power 

 tekst 
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Solar PV: ready for take-off 

Solar power installed capacity. MW. Source BP   
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Solar power: Ready for take-off 

 Targets 
 15GW in 2015 
 50GW in 2020 
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Source: Climate Spectator, Nov 2011 



Solar power: Ready for take-off 
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Source: Climate Spectator, Nov 2011 

 



Despite problems railway 
construction in China is impressive 

Source China Daily Feb 2012 



5,000,000 electric vehicles by 2020 
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Public 
investment 

Beijing metro 2002: 
 
 
 
 

Beijing metro 2011: 
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Public  
investment 
 State owned 

enterprises 
obtain cheap 
credit 

 Local 
government 
funding 

 Low return on 
equity 
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Research and development 

 GreenGen, Tianjin: The first 
large scale (400 MW) coal 
power plant with CCS in 
China 

 Separation of 100 MW from 
2015, full scale capture from 
2018 

 IGCC plant with pre-
combustion CCS 

Tianjin Integrated Gasification Combined Cycle (IGCC) Power Plant  
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Sol og vind monner ikke stort opp mot kull. Feks er målsettingen på solenergi og ha installert  20 GW innen 2020 — mindre enn halvparten av kullkraftkapasiteten som bygges hvert år i Kina..Total thermal capacity: 793 GW in 2008. I.e. ca 8% is SC or USC.Most of the new coal-based power plants are SC, while 16 new USC plants were installed in 2007.Tianjin IGCC 2015: To provide momentum to the development of IGCC and carbon dioxide capture and storage (CCS) technologies, the Government of the PRC (the Government) announced the Greengen program in 2005. The Greengen Company Ltd. (Greengen) was launched in December 2005 with a mandate to lead the research, development and demonstration (RD&D) of cleaner coal technologies leading to a near-zero emission coal-based power plant by 2015. The state-owned China Huaneng Group (CHNG) is the managing company of Greengen with 52% shares. Cao Jing et al 2009 (REEP): China has begun requiring power companies to retire an older more polluting power plant for each new one they build. In January 2008, SEPA and the National Development and Reform Commission (NDRC)  issued the National Acid Rain and SO2 Pollution Control 11th Five-Year Plan (SEPA and NDRC2007). This plan specifies emissions targets for 2010 for each province overall as well as for each province’s power sector. Targets range from a reduction of 25.9 percent from the 2005 level for Shanghai, to simply maintaining 2005 levels in Hainan, Tibet, Gansu, Qinghai, and Xinjiang. The plan also includes schedules for the installation of FGD equipment at specific coal-fired plants. Further, the plan includes a list of plants outside the power sector—mostly chemicals and ferrous and nonferrous metals—that are required to reduce SO2 emissions. Finally, the plan includes a list of 679 small power plants targeted for closure. If completed, the shutdown of these small power plants would removemore than 50 GWof low-efficiency, highly polluting electricity generation capacity.Least efficient power plant in China: 27-36% of the energy in coal is converted into electricity; the most efficient: 44%. (Ultra-supercritical units ( 25 ～30MPa/600/600℃): 43%～46％Ultra supercritical PP: Extremely high steam pressure and temp.Mr. Zhao Zongrang, Chief Engineer, Thermal Power Research Institute (TPRI):Development of USC units in China4x1000 MW SUC units at Zhejiang Yuhuan Plant-Design thermal power efficiency of 45%, which is the highestone for China’s coal fired plants.- Net coal consumption rate for power supply: 285.6 g/kWh (43%)-Boiler was domestically manufactured by Harbin Boiler Workswith technology supported by MHI.- Single furnace with vertical water wall and 8 corner doubletangentially-firing system.- Guaranteed boiler efficiency (LHV) : 93.65%- NOx emission < 360 mg/m3Wet Limestone-Gypsum FGD SO2 removal efficiency : 95%China Daily: More than 100 such power generation units are now being built by Chinese power generator suppliers and international manufacturers for a new generation of larger power plants to replace in three to five years the inefficient, small thermal power stations built during the hectic business expansion of the 1980s and '90s. The ultra-supercritical technology, as well as the supercritical technology, are the most-advanced thermal power technologies used in the world today. With either technology, a power generating unit operates under a mix of temperatures and pressures above the critical point, at which the boundary of water's liquid state and a vapor state disappears. By eliminating the transition of water into steam, the power units markedly increase fuel efficiency. Now that China has developed the capacity to produce supercritical and ultra-supercritical power generating units, the nation's three power equipment giants, Shanghai Electric, based in Shanghai, Harbin Power Equipment Corp, based in Heilongjiang Province, and Dongfang Electric Corp, based in Sichuan Province, have all begun make the equipment. Chen and Xu (En Pol) 2009: The program of substituting large units for small units and other government policies to develop supercritical or ultra-supercritical units with capacities over 600 MW and large combined cycle units contributed greatly to reducing the energy consumption per kWh electricity supply An Integrated Gasification Combined Cycle, or IGCC, is a technology that turns coal into gas - synthesis gas (syngas)- removing particulate matter such as mercury and sulphur pollutants in the process . This gas is often used to power a gas turbine whose waste heat is passed to a steam turbine system (Combined cycle gas turbine). The plant is called "integrated" because its syngas is produced in a gasification unit in the plant which has been optimized for the plant's combined cycle. In this example the syngas produced is used as fuel in a gas turbine which produces electrical power.It removes impurities from the coal gas before it is combusted. This results in lower emissions of sulfur dioxide, particulates and mercury. It also results in improved efficiency compared to conventional pulverized coal.Pressurized Fluidized Bed Combustion Combined Cycle suspend solid fuels on upward-blowing jets of air during the combustion process. The result is a turbulent mixing of gas and solids. The tumbling action, much like a bubbling fluid, provides more effective chemical reactions and heat transfer. FBC plants are more flexible than conventional plants in that they can be fired on coal and biomass, among other fuels. FBC reduces the amount of sulfur emitted in the form of SOx emissions. Tianjin: Huaneng’s Mr. Li said that all of the technologies used for the first-phase GreenGen IGCC are manufactured domestically by Chinese companies, with the exception of the Siemens gas turbine . While China has growing capture experience, it is just beginning to try to actually inject CO2, with the first such injection likely to begin at a Shenhua Coal Liquefaction Company project in Inner Mongolia in the next few months. This latter project has received technical support from a number of US technical organizations, many of which are in the newly announced US-China Clean Energy Research Center (CERC). 



Public procurement 

Source Global Times Jan 2012 
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Incentives and regulation 

 Prices and tariffs 
 Command-and-control  

 closure of inefficient industrial facilities, power 
plants 

 Emission, energy standards 
 Career incentives for local and provincial 

leaders 
 At least in name 
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Wind, solar: Price incentives in 
action 
 Phase I: Inverse auctions/concessions 

 Off-shore wind still at this stage 
 Phase II: Feed in tariffs 

 0.51 – 0.61 RMB/kWh for on-shore wind 
(about the same in Scandinavian kroner) 

 1.00 RMB/kWh for solar 
 Phase III: Renewable portfolio standard 

 Under discussion  
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Command and contron in action 

Source WRI (2009) 
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Career incentives in action 

Source Global Times 
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We are learning already! 
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Source China Daily Feb 2012 



There’s no big secrets  
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 Green procurement 
 Prices and tariffs 
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Thanks for your attention! 

 
Haakon.vennemo@vista-analyse.no 
Researcher and consultant to China for 15 years 
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