Overview of Air Pollution Prevention and Control in China
Beijing Gas Group Research Institute
August 2015

1. Four stages of air pollution in China
Air pollution has become one of the biggest challenges in the world due to the fast speed of urbanization and industrialization. China has witnessed four stages of air pollution and its control. 

The year between 1970 and 1990 marks the first stage and it is the starting stage for air pollution prevention and control. The pollutant source is industrial plants and main pollutants are suspended particles.

The year between 1990 and 2000 is the second stage and pollutant sources are coal burning and industrial manufacturing. Apart from suspended particles, SO2 became part of the main pollutants.

The third stage is between 2000 and 2010 and it is fast developing stage. The pollutant sources are coal burning, industrial manufacturing and vehicles. NOx became one of the main pollutants. The main issues related to air pollution are coal burning dust, acid rain and photochemical pollution. The characters of being “regional” and “complicated” are emerging.

[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]2010 till now is the fourth stage. The pollutants emission is of large amount and it is labelled as “regional” and “complicated”. PM2.5 became part of the main pollutants and the smog it caused has become the focus of environmental issue.

China has severely suffered from smog since 2011 and it has caused many flight delays and larger number of respiratory disease. Therefore, air pollutants (mainly PM2.5) control has become the key issue. In 2013, the government selected 74 cities to be supervised under the Ambient Air Quality Standards (GB3095-2012), which marks the start of PM2.5 control. In 2014, totally 161 cities are selected to be under air pollution supervision. That is to say nearly 50% cities above province secondary city level are under the air condition supervision right now.

[bookmark: _GoBack]According to the 2014 China Ambient Air Quality Communiqué issued by the Environment Supervision Division of the Ministry of Environmental Protection, 90.1% of the 161 cities, namely 145 cities, are out of the standard level.

2. Chinese government has issued series policies to deal with air pollution
Chinese government has issued series policies to fight against air pollution, including revising Ambient Air Quality Standards, issuing Air Pollution Prevention and Control Action Plan, and revising Emission Standard of Air Pollutants, etc.

In February 2012, Ministry of Environmental Protection and General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ) issued Ambient Air Quality Standards (GB3095- 2012) to replace GB3095- 1996. The new standard cancels third level quality classification, adds the emission limit of PM2.5 and improves the emission limit of secondary quality level, such as NO2, PM10, lead and benzo- a –pyrene.

In October 2012, Ministry of Environmental Protection (MEP), National Development and Reform Commission (NDRC) and Ministry of Finance issued “Twelfth Five-year Plan” on Air Pollution Prevention and Control in Key Regions, which sets the Twelfth Five-year air pollution control targets, sets targets for different regions and states prevention and control measures. The second chapter gives clear plan about “enhance the energy clean utilization and control the total regional coal consumption amount”.

In September 2013, State Council issued Air Pollution Prevention and Control Action Plan. It sets the aim that by 2017, the severely polluted weather should be reduced, the air condition in regions like Beijing-Tianjin-Hebei, Yangtze River delta, Pearl River Delta should be greatly improved and the overall national quality should be raised to a better level. The density of PM2.5 in 2014 is 85.9μg /m3 and the figure should be around 60μg /m3 in 2017. One of the main measures is to adjust the energy structure and increase the clean energy supply.

In September 2013, MEP issued Technology Policy about the Comprehensive Prevention and Control on Fine Particulate Pollution. This is a guiding document, it raises some measures to deal with PM2.5 pollution for reference.

In September 2013, MEP, NDRC, Ministry of Industry and Information Technology, Ministry of Finance and National Energy Administration (NEA) issued Air Pollution Prevention and Control Action Plan Regulation in Beijing-Tianjin-Hebei Region and the Surrounding Area. It sets the aim that by 2017, the density of PM2.5 should be reduced by about 25%. The density in Shanxi Province and Shandong Province should be reduced by 20% and its density should be reduced by 10% in Inner Mongolia. The density in Beijing by then should be around 60μg /m3. In addition, this document offers a clear statement of the elimination of small-scale coal burning boilers, the reduction of raw coal and the promotion of clean energy supply such as natural gas, etc.

In March 2014, NDRC, NEA and MEP issued Enhancing Air Pollution Prevention and Control Plan for Energy Sector, which sets the near term, mid-term and long term targets. The mid-term target is that by 2017, non-fossil energy consumption should increase to 13% and natural gas consumption (SNG is excluded) should increase by more than 9% and coal consumption should reduce to less than 65%. V standard gasoline and diesel for automobile use should be supplied nationally and the coal consumption should reach negative growth in Beijing-Tianjin-Hebei, Yangtze River delta, Pearl River Delta region. This document clearly states that coal burning boiler management, coal burning decentralization and improving natural gas supply are key measures.

In May 2014, MEP and AQSIQ issued Emission Standard of Air Pollutants for Boiler (GB13271-2014) to replace GB13271-2001. The new standard improves the emission requirement of NOx of boilers and sets the special emission value. The emission limit for newly built gas boilers is lowered to 200 mg/m3 from 400 mg/m3. In key regions like Beijing-Tianjin-Hebei, the figure is adjusted from 400 mg/m3 to 150 mg/m3. In addition, the 2001 version does not set the NOx emission limit for gas boilers and the 2014 version sets the limit as 400mg/ m3.

In May 2014, State Council issued 2014-2015 Energy-saving, Emission Reduction and Low Carbon Development Action Plan. It is published to ensure accomplishing the target set by the Twelfth Five Year energy-saving and emission reduction plan, because 2011-2013 has fallen behind the targeted schedule. This plan has set the specific value for all kinds of measures.

In September 2014, NDRC published China’s National Plan on Climate Change (2014-2020), which clearly states “adjust fossil energy structure and the natural gas consumption should exceed 10% among the primary energy mix by 2010”.

In December 2014, NDRC, Ministry of Industry and Information Technology, Ministry of Finance, MEP, National Bureau of Statistics and NEA published Substitution Management Coal Consumption Reduction in Key Regions (Interim Measures). It mentions that 63 million ton coal should be replaced in Beijing-Tianjin-Hebei region and 20 million ton coal should be replaced by 2017. Other regions could set the figure according to the individual condition.

In May 2015, Beijing Municipal Administration of Quality and Technology Supervision and Beijing Municipal Environmental Protection Bureau issued the local standard——Emission Standard of Air Pollutants for Boilers (DB 11/139-2015) to replace DB 11/139-2007. The new version cancels the opaque rate emission limit of flue gas, sets the emission limit for industrial boilers in high pollution no-fly zones, improves the limit for industrial boilers, and sets the requirement for NOx emission for gas boilers, and sets the design operation and management requirement for denitration equipment. This standard adjusts the NOx emission limit for newly built gas boilers from 150mg/m3 to 30 mg/m3, which reaches the global advanced level. In addition, it adjusts the NOx emission limit for gas boilers on duty from 200mg/m3 to 80mg/m3 and 150mg/m3.

Chinese government is taking a series of activities to improve the environment by taking the final effect to appraise the working performance of different levels of the government. 

3. The effect of natural gas clean utilization on air pollution control
Natural gas replacing coal and biomass burning is one of the best methods to deal with air pollution. China has conducted research and exploration from different perspectives and the main methods are high-efficiency & energy-saving technology and low NOx combustion technology. The former includes flue gas exhaust heat utilization, oxygen enriched combustion, high-efficiency cooker, etc; the latter includes low NOx combustion, chemical looping combustion, etc.

Efficient utilization of natural gas and the promotion of high-efficiency and low NOx combustion technology equipment will play an important role in dealing with air pollution in China.

4. Beijing has made a remarkable achievement in natural gas replacing coal
China has make some progress in air pollution prevention and control due to the combined efforts of the government and all walks of life. Beijing, capital city of China, has made a remarkable achievement. Beijing Environment Condition Communiqué in 2014 issued by Beijing Municipal Environmental Protection Bureau says that “The density of pollutants is reducing from long term perspective. The density of SO2 has the most obvious drop. It drops by 18% on year-on-year base, which is lowest level in history. NOx density is on plateau. Inhalable particle amount is on fluctuating decrease and the density of PM2.5 drops by 4% year-on-year.”

During the process of air pollution control, Beijing has set clear targets in terms of coal boiler retrofitting. Start from 2009, Beijing government has issued Green Beijing Action Plan 2010-2012 and Beijing 2012-2020 Air Pollution Control Work Plan, which clearly set the clean energy retrofitting program of the large scale coal burning boiler (above 20T/h) rooms in downtown area in order to realize no coal effect in downtown step by step. This retrofitting refers to gas burning replacing coal burning. From 2010 till now, Beijing Gas Group has assisted the Municipal Government accomplishing the supporting gas pipeline construction for the major four coal power centers, namely Huaneng, Caoqiao, Gaojing and Gao’antun, which helps the clean energy retrofitting. Beijing Gas Group has positively accelerated this retrofitting program for optimizing the energy structure and 169 coal boilers (totally 10825T/h) has been successfully retrofitted. Gas utilization for cooking is 98%, which accounts for 14% among the energy structure, natural gas heating area accounts for more than 70% of that in Beijing. All these efforts have made a contribution to the clean air condition in Beijing. 

Following the series efforts of the central government in dealing with air pollution, Beijing government then issued 2013-2017 Beijing Clean Air Action Plan. Beijing Gas Group assisted the coal boiler retrofitting for below 20T/h in 2013. In addition, Beijing Gas Group will take a further step to assist with the gas boiler retrofitting program (gas burning replacing coal burning) for industry zones above municipal level, industrial enterprises above a designated scale and suburban districts in Beijing.
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