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Preface

During 1960s—1970s, regions and countries such as Europe, America
and the former Soviet Union struck up large-scale construction of nuclear
power plants in order to overcome “energy crisis” . But at that time, due
to the restriction of large-scale underground engineering technology, ground
nuclear power plants were dominant in consideration of economy, and small-
scale underground experimental reactors with power generation function were
constructed only in Norway, Sweden, Switzerland, the former Soviet Union,
France and so on. After nuclear accidents of the Chernobyl in the former Soviet
Union and the Three Mile Island in America, for the purpose of improving
nuclear power security, America, Canada and other countries began researching
commercial underground nuclear power plants in site selection and plants
layout, etc. , but these are still in concept design stage by now.

The Fukushima Daiichi nuclear disaster in Japan revealed that extreme
accident of nuclear power would result in extremely serious consequence
although its probability is rather low. Thereafter, the utilization and
development of nuclear energy was reviewed, and the general public attached
great importance on nuclear power security. Under this background, by
referring to underground engineering practice of hydropower, Academician
Lu Youmei from the Chinese Academy of Engineering proposed to develop
underground nuclear power by placing the nuclear facilities such as reactors
into underground caverns. The authors responded this proposal and considered
that it would be more meaningful to construct medium and large-sized
commercial underground nuclear power plants, then proposed and established
a research team to conduct systematic researches on feasibility and key
technologies of construction of medium and large—sized underground nuclear
power plants.

After summarizing domestic and foreign design and construction
technology of small-scale underground nuclear power experimental reactors
as well as design and construction experience of large-scale underground
engineering and based on the reactor of Hainan Changjiang Nuclear Power
Plant, authors have taken full advantage of mature technology of 600 MW
nuclear power plant independently designed and manufactured in China, and
conducted massive design and research for key techniques of underground
nuclear power plant construction, and compiled this book to fill up the blank
of systematic treatises about underground nuclear power both in China
and abroad, thus systematically expounding complete technology of the
underground nuclear power plant and enabling it to be used extensively.

This book has given a systematic illustration of the underground



nuclear power plant's key technology in the aspects of site selection, overall
arrangement, system and equipment, stability analysis of nuclear island's
underground caverns, safety analysis and assessment, radiation protection and
environmental management, severe accidents countermeasure analysis, fire
control and artificial environment, construction technology, conceptual design
and preliminary economic analysis, etc. In this book, the technical scheme of
the third-generation new-type CUP600 with completely independent intellectual
property rights of the underground nuclear power plant was introduced for the
first time, and accordingly the feasibility of placing mega-kilowatt level large
nuclear power units into underground caverns was researched and demonstrated
as well. In addition, the challenge for development of large underground
nuclear power plants was indicated, and preliminary analysis and discussion for
combination of hydropower and nuclear power was implemented. This book is
expected to be an enlightenment to follow-up study and engineering practice of
underground nuclear power plants.

This book is completed by a lot of experienced experts and backbones of
Changjiang Institute of Survey, Planning, Design and Research and Nuclear
Power Institute of China. Among them Niu Xingiang and Luo Qi led to compile
this book and complete its compilation for universal use and examination.
In this book, Chapter One is done by Niu Xinqgiang, Luo Qi, etc.; Chapter
Two, Chapter Four, Chapter Twelve and Chapter Thirteen by Niu Xingiang,
Zhao Xin, etc.; Chapter Three by Wu Yongfeng, Yang Qigui, etc.; Chapter
Five by Luo Qi, Li Qing, etc.; Chapter 6 by Niu Xingiang, Zhou Shuda, etc.;
Chapter Seven by Zhang Wenqi, Li Xiang, etc.; Chapter Eight by Li Qing,
Li Xiang, etc.; Chapter Nine by Yang Qigui, Liu Haibo, etc.; Chapter Ten by
Niu Xingiang, Jiang Hongwen, etc.; and Chapter Eleven by Yang Qigui, Liu
Lixin, etc. In the process of this book's writing, we received strong support and
help of experts and professional staff including Academicians Lu Youmeli, Ye
Qizhen and Jiang Yi; Li Guanghua, Li Qinghang, Li Shufei, Liu Xiaofei, Jin
Qian ,Yuan Bo and Zhang Shun from Changjiang Institute of Survey, Planning,
Design and Research; Ming Zhedong, Luo Ying, Huang Wei, Yang Ping, Su
Yingbin, Wang Shuai, Zhang Hang, Zou Zhigiang and Peng Qian from Nuclear
Power Institute of China; Liu Xiaohua, Liu Ye and Zhang Ye from Tsinghua
University; and Shang Cunliang from China Three Gorges Corporation. We
hereby express our sincere gratitude to them.

Because of the limit of compilation time and relevant knowledge, defects
of this book are inevitable which are waiting to be criticized and corrected by
its readers.

Authors
June 30, 2016
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