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Preface

Preface

Coal is China’s primary energy. Chinese coal production in 2009 reached 3. 03 billion tons, account-
ing for about 70% of the total primary energy and more than 40% of the world’ s coal consumption. As an
associated product of coal, coal mine gas is not only a major hazard in coal mining, but also a greenhouse
gas with a Global Warming Potential of 25 (i.e., 25 times of carbon dioxide on the environmental im-
pact). In the meanwhile, it is a valuable clean energy. With the rapid sustainable development of Chinat
economy, the demand for coal is increasing, thus leading the increase of the strength and depth of mining.
China’ s coal mining level is going down at a average rate of 10m per year with some mines extending their
depth as a rate of 20 ~50m. This leads to a rise of ground stress, gas pressure and gas content. Due to the
complicated geological structure in China’ s coal mines, gas disaster, especially the hazard of coal and gas
outburst, is becoming more and more serious. Particularly, three especially serious gas accidents, i. e. the
10 - 20’ Daping Coal Mine of Zhengzhou Coal Mining Group in Henan, the ‘11 - 28° accident in Chen-
jiashan Coal Mine of Tongchuan Coal Mining Group in Shanxi and the ‘2 - 14’ accident in Sunjiawan Coal
Mine of Fuxin Coal Mining Group in Liaoning, happened with more than a hundred deaths from late 2004
to early 2005, resulting in adverse social impact and harming China$ international image. In order to effec-
tively curb the extraordinarily serious gas disaster, the State Council held its 81st executive meeting, spe-
cially discussing about coal mine gas control work. The meeting decided to set up inter — ministerial coordi-
nation leading group of coal mine gas control and take seven measures to control gas and effectively prevent
extraordinarily serious coal mine gas accidents. The State Council decided that a special construction fund
of three billion RMB per year would be used to support the safety transformation of state — owned coal mine
from 2005. Local governments and enterprises were also required to increase funds for safe production.
Ministry of Science and Technology responded to launch the major scientific and technological projects of
“coal mine gas control technology integration and demonstration” in the tenth Five — Year plan. Theoretical
and applicable research of coal mine gas control has been supported in the subsequent national major theat-
rical research and the eleventh Five — Year Plan. The National Natural Science Foundation also launched
the prior projects of coal mine gas control.

Great attention of coal mine safety has been paid to by the Chinese Communist Party and Chinese gov-
ernment. With the efforts of the coal mining enterprises and the scientists and engineers, significant pro-
gress has been made on coal mine gas control in China. The 2008 emission of coal mine gas was 20.2 bil-
lion m’ in China, of which gas drainage and utilization were 5.8 and 1.9 billion m’ respectively. From
2005 to 2009, the death toll in China coal mine declined rapidly, and the number of deaths in coal mines
dropped from 6000 to 2631. Nationwide average mortality rate of million tons coal fell to 0. 89 in 2009 from
2.81 in 2005, in which that of staie — owned key coal mines fell to 0.37 in 2009 from 0. 96 in 2005. But
it should be noted that there are still deficiencies and weaknesses in both technical treatment and manage-
ment of coal mine gas control. Two typical exiraordinarily serious gas accidents occurred in 2009 ; one in
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Tunlan coal mine of Xishan Coking Coal Group on Feb. 22nd and the other in Xinxing Coal mine of Hei-
longjiang Long Coal Group Hegang Branch on Nov. 21st. In 2010, one typical extraordinarily serious gas
accident happened in Henan Ping Yu No.4 Coal Power Company on Oct 16th.

The achievements of coal mine gas prevention and control are inseparable with the technological pro-
gress. Based on the achievements from the sixth to tenth Five — Year Plan, significant progress on coal
mine gas prevention and control has been made in during the eleventh Five — Year Plan in China. The most
representative results are a number of coal mine gas prevention and control technical standards, codes and
regulations, which preliminarily realized the standardization, routinization and institutionalization of gas
prevention and control. The issuance and implementation of “Regulations of Coal and Gas Outburst Preven-
tion and Control” marks China’ s coal and gas outburst prevention into a new stage of “regional measures as
priority, local measures as supplement”. Coal Mine Gas Prevention and Control Institute of National Engi-
neering Research Center for Coal Gas Prevention and Control participated in the key programs and major
projects of the tenth and the eleventh Five — Year Plan, National Basic Research Program of China ( Pro-
gram No. 973), National Natural Science Foundation of China, Development Projects of State Key Labora-
tory Fund and a large number of coal mine gas control projects commissioned by coal mines. Fruitful results
have been achieved through these projects. A second prize of 2009 National Science and Technology Pro-
gress has been awarded for the project “key technologies and application of regional disaster prevention and
control for coal seams with coal and gas outburst in deep coal mine”. Based on the summarization of a-
chievements on coal and gas outburst control in home and aboard, our team completed this book with com-
bining with our own achievements.

This book contains four sections in 27 chapters. The first section is the fundamentals of coal mine gas
control, including introduction, occurrence of coal mine gas, gas flow in coal seams, emissions of coal
mine gas and plans for coal mine gas control. The second section is the drainage of coal mine gas control,
including methods and objectives of coal mine gas drainage, methods for pre — mining surface drainage,
methods for pre — mining drainage for underground coal seams, methods for pre — mining drainage for adja-
cent coal seams, methods for during — mining drainage for surface and underground coal seams, methods
for post — mining drainage for surface and underground coal seams, mixed methods for gas drainage in coal
mines, system, equipments and operations of coal mine gas drainage and design of coal mine gas drainage.
The third section is the coal and gas outburst control, including classification, characteristics, fundamen-
tals and laws of coal and gas outburst, procedures of coal and gas outburst control, assessment of outbursts,
zoning and drawing of gas geology, predictions of coal and gas outbursts and performance test, regional
measurements of coal and gas outburst control, anti — outburst measures of coal — peeling in crossdrift and
rock roadways, partial measures of coal and gas outhurst control, coal and CO, outburst control, safety
measurement in coal and gas outburst mines and safe mining in coal and gas outburst mines. The fourth
section Is coal mine gas explosions and preventions, including coal mine gas explosion and hazards, causes
of coal mine gas explosion and measures of preventing coal mine gas explosion. The first section is the basis
for the book, and the rest are the application technologies. The book shifts from the traditional gas drainage
and emission to gas drainage and utilization, and enhanced the central role of coal mine gas drainage in
coal mine gas disaster prevention. Coal mine gas drainage is the core technology for both coal and gas out-
burst control and coal mine gas explosion prevention, and it also provides an important advantage for the
coal mine gas explosion prevention. A new classification method for the time and space insurance of gas
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drainage is raised in the section of coal mine gas drainage, and it fully embodies the concept of “drainage
before mining” for coal mine gas control. The section of coal and gas outburst control highlights the coal
and gas outburst hazard of working procedures based on the requirements of “Regulations of Coal and Gas
Outburst Prevention and Control” , emphasizing the standardization, routinization and institutionalization of
gas prevention and control for coal and gas outburst control. It takes regional gas control technology as the
core to further strengthen the concept of “regional measures as priority, local measures as supplement”.
The section for coal mine gas explosions and preventions analyzes the main causes of coal mine gas explo-
sions and raises preventive measures for coal mine gas explosion based on the analysis of the dangers of coal
mine gas explosion. The book focus on both theoretical basis application, based on which a large coal mine
gas control and prevention engineering examples are listed. It is highly targeted and practical. The book
can be used as reference for technical personnel and leader of technology management from coal enterpri-
ses, researchers from academic institutes, and professional teachers and students from universities.

This book was written by the academic team ( Coal Mine Gas Control Institute, National Engineering
Research Center for Coal and Gas Control, China University of Mining and Technology) composed of young
researchers leaded by Professor Cheng Yuanping. It can be divided into four sections: the fundamentals of
coal mine gas control, the drainage of coal mine gas, the control of coal and gas outbursts and the preven-
tion of coal mine gas explosion. The first section was finished by Cheng Yuanping, Wang Liang, Liu
Hongyong, Liu Haibo and Wu Dongmei, the second section by Cheng Yuanping, Wang Haifeng, Zhou
Hongxing, Wang Liang and Liu Haibo, the third section by Cheng Yuanping, Zhou Hongxing, Wang Li-
ang, Wang Haifeng, Li Wei and Liu Haibo and the fourth section by Cheng Yuanping, , Liu Hongyong
and Liu Haibo.

On the publishment of this book, T would like to thank my dear advisor, Professor Yu Qixiang, who is
a well — known specialist in coal mine gas control and has been devoting his life to the study of regional gas
control of coal and gas outburst mine. Our academic group grew out of his research team. He not only gave
us edification academically, but also worked with our group to formulate the whole framework and outlines
of the book. In addition, he gave us warm — hearted instructions while this book was being written and
helped proofread the book after it is finished.

We received great help and support from Huainan Coal Group, Huaibei Coal Group, Zhengzhou Coal
Group, Yangquan Coal Group, Yaojie Coal Group, Wanbei Coal Group and Shenyang Coal Group in writ-
ing this book. Many project cases used in this book are the research achievements by cooperating with the
companies above. We also acknowledge scientists and engineers Yuan Liang, Li Wei, Ge Chungui, Song
Jiancheng, You Hao, Wu Yuhua, Wang Gengyu, Zhang Qingheng and Wei Gang for their warm support,
guide, help and cooperation.

Academicians of China Engineering Academy Qian Minggao, Zhou Shining and Yuan Liang not only
gave guide and help in the writing and publishing of this book, but also wrote preludes for this book. We
thank them for their efforts.

Leaders of State Administration of Work Safety, State Administration of Coal Mine Safety, State Ener-
gy Bureau and their subordinate departments provided great support for our participation in state coal gas
control activities and warm guide and help on our research work. We wish to express our sincere gratitude
to them.

We thank President Wang Xianzheng, Secretary — general Hu Xingsan, and Minister Liu Feng of Chi-
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na National Coal Association for their guide, help and encouragement.

We Thank Shen Baohong, Hu qianting and Qi gingxin from Coeal Science Academy and Chongging
Coal Science institute for their guide and help in our research.

We Thank State Department of Science and Technology and committee of Natural Science Foundation
of China for their sponsorship and encourage.

This book is dedicated to my Ph. d advisor, Wang Xingshen, who was a famous coal mine safety ex-
pert and a founder of department of Safety Technology and Engineering at China University of Mining and
Technology.

CHENG YUANPING
December 20th, 2010
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