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Hydraulic fracturing is the soul of -

petroleum exploration and development
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Dedicate this book to the pioneers of
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Foreword

According to the evaluation report of US Energy Information Administration

5
’

(EIA) , global shale gas technical recoverable resources is about 187.4 x 10" m
which is basically equivalent to conventional natural gas recoverable resources. The
technical recoverable resources of these countries such as China, the United States,
Argentina, Mexico, South Africa, Australia, Canada, Libya, Algeria and Brazil,
can account for about 85% of the global shale gas resources. The successful commer-
cial development of shale oil and gas in the United States, Canada, and China has
proven that the development prospect of shale oil and gas is broad. And this will be
important to solve the human energy problem in the future.

Through theoretical and technological innovation, the United States has achieved
great success in "shale gas revolution". The successful exploitation of shale oil and
gas is resulted from the development of horizontal well drilling technology and horizon-
tal well fracturing technology. At the end of 20th Century, the horizontal well fractu-
ring technology has been applied to in the United States, and this resulted that the
Bakken shale was developed economically. Since 21th century, the new horizontal
well fracturing technology including multi-cluster perforation, large scale slick water
and big pump rate could break the reservoir formation more completely and form volume
cracks. This technology have resulted in the rapidly development of shale gas. The
shale gas production was up to at 366. 2 x 10°m’ in 2007 and raised up to 2727 x 10°m’
in 2014 which accounted for about 40% of the total production of natural gas in the
United States. The success of shale gas development have changed the energy structure
of the United States, which will also change the global energy structure.

Shale oil and gas resource in China is rich and China has huge potentiality for
exploration and development. China, the third country following the United States
and Canada, has developed shale gas commercially. The typical representativeness of
Fuling and Weiyuan shale gas have been developed successfully. The production of

shale gas in China is 13 x 10°m’ in 2014 and is estimated to exceed 60 x 10°m’ in



2015. On the basis of introduction, absorption, digestion, application and independ-
ent innovation of horizontal well fracturing technology for shale gas, China has formed
the technology series with advantage and competitiveness, such as horizontal well
staged fracturing technology, fracturing fluid system, system of proppant, string tools
and so on. These progresses powerfully supported the development and long-term
growth of the shale oil and gas in China.

The successful development of shale gas and the rapid demand growth for clean
energy in China will result that shale gas will enter a period of rapid development in
China. This book carefully reviewed the successful concept, advanced technologies,
and methods from overseas and domestic, and discussed the immense contribution of
theoretical and technology innovation to the successful development and production of
the shale gas, and summarized the editors’ latest research achievements in recent
years. We hope this book can meet the demand of technician and other people who
concerns about the development of shale oil and gas exploration. The whole book cen-
ters on the research of shale gas horizontal well fracturing technology and other related
content including the basic characteristics of shale reservoir, the formation mechanism
of shale network fracture, optimization design of shale gas horizontal well fracturing,
fracturing string and operation technology, material, testing technology and post frac-
turing evaluation method, new fracturing technology, case analysis and so on. This
book almost covers all horizontal well fracturing technologies and the prospective tech-
nologies of shale oil gas at present which has a wonderful comprehensive, systemic
and operlability both in theory and practice. This book is designed and recommended
to researchers who study the horizontal well fracturing technology of shale oil and gas,
and to the technicians and managers who engaged in the field operation, and to the
technicians who engaged in the tight oil fracturing, as well as to the college teachers
and students.

Li Zongtian proposed the compilation and listed the outline of this book. The to-
tal 8 chapters have been written by the professional and technical persons who have
done lots of researches in shale oil and gas in recent years. Specific division is as fol-
lowed : the introduction by Li Zongtian, the chapter 1 by Sun Zhiyu and Li Zongtian,
the chapter 2 by Li Fengxia and Liu Changyin, the chapter 3 by Liu Changyin and Li
Fengxia, the chapter 4 by Sun Liangtian, He Jiayuan and Chai Guoxing, the chapter
5 by Zheng Chenggang, Meng Xianglong and Zhang Rusheng, the chapter 6 by



Huang Zhiwen and Su Jianzheng, the chapter 7 by He Jiayuan and Li Zongtian, the
chapter 8 by Yang Kefeng, Yang Daoyong, He Jiayuan and Liu Guangren. Sun
Zhiyu . Zhang Rusheng and He Jiayuan translated foreword and contents. The whole
book is approved by Li Zongtian. In view of writers’ limited knowledge, some idea in
this book may be imperfect, please readers put forward to criticism and correction.

This book strongly and effectively supported by " State Key Laboratory of Shale Oil
and Gas Enrichment Mechanisms and Effective Development" and the major projects of
national science and technology (2011ZX05002 —005).

Special thanks to researches of SINOPEC and any persons for providing valuable

information and critiques.

Author'
December 2015
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