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a b s t r a c t

As wind power resources are abundant, China’s wind power industry has entered a period of rapid
growth since 2005, and constantly facing new challenges at the same time. In this paper, the general
situation of China’s wind power resource and wind power industry development are introduced. On this
basis, future development potential and target of wind power industry are analyzed combining with the
recent introduction of the policy and the “Twelfth Five-Year Plan”. The main obstacles prevailing in the
development such as grid integration, price mechanism, industry standard system, and supporting
policies are discussed. In addition, strategy advice for promoting the further development of China’s
wind power is proposed. In general, the development prospect of China’s wind power industry will be
even brighter.

& 2015 Elsevier Ltd. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590
2. Analysis of wind power development situation in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591

2.1. Wind energy resource reserves and distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591
2.2. Wind power installed situation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591
2.3. Wind grid-connected situation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591
2.4. Wind power generation situation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
2.5. Wind power development potential. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
2.6. Wind power development bottleneck analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592

3. China’s wind power future development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593
3.1. Installed capacity planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593
3.2. Wind farm management planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594
3.3. Existing policy analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595

3.3.1. Technical standard systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595
3.3.2. Subsidy policies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595

3.4. Difficulties and challenges faced by wind power future development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596
3.4.1. Technical difficulties and challenges facing by wind power future development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596
3.4.2. Policy issues facing by wind power future development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597

4. China’s wind power development improvement strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598
4.1. Technical improvement strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598

4.1.1. Intensify deployment of power system short-term forecast technology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598
4.1.2. Establish and perfect technology standards, guide manufacturing equipments adapt to grid requirements . . . . . . . . . . . . . . . 598
4.1.3. Coordinate planning of wind farms, peaking power and inter-regional power grid, enhance system regulation. . . . . . . . . . . . 598

4.2. Institutional improvement strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598
4.2.1. Optimize wind power pricing mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/rser

Renewable and Sustainable Energy Reviews

http://dx.doi.org/10.1016/j.rser.2015.02.018
1364-0321/& 2015 Elsevier Ltd. All rights reserved.

n Correspondence to: Future Science & Technology Park, Changping District,
Beijing 102209, China. Tel./fax: þ86 10 66603842.

E-mail address: xuesongbjhd@163.com (S. Xue).

Renewable and Sustainable Energy Reviews 45 (2015) 589–599

www.sciencedirect.com/science/journal/13640321
www.elsevier.com/locate/rser
http://dx.doi.org/10.1016/j.rser.2015.02.018
http://dx.doi.org/10.1016/j.rser.2015.02.018
http://dx.doi.org/10.1016/j.rser.2015.02.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rser.2015.02.018&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rser.2015.02.018&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rser.2015.02.018&domain=pdf
mailto:xuesongbjhd@163.com
http://dx.doi.org/10.1016/j.rser.2015.02.018


4.2.2. Improve the laws and regulations construction, play a support role of government . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598
4.2.3. Expand wind power consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598

5. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599
Acknowledgement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599

1. Introduction

With the issues of global warming and energy security becoming
increasingly serious, it has become the basic consensus and core
strategy of all the countries in the world to develop low-carbon
economy with the main feature of low power consumption and low
pollution, and to build low-carbon society, thus to alleviate global
climate change and achieve sustainable development [1]. As a high-
energy-consuming country, Chinese government continues efforts
towards low-carbon development and commits that “by 2020, China’s
non-fossil energy consumption would account for about 15% the
proportion of primary energy consumption” and “CO2 emissions per
unit GDP would be reduced by about 40–45% compared to 2005”.
However, China is dominated by thermal power for a long time [2],
which increases the difficulty of emission reduction, making power
industry become the main emitting sector as well as the key area in
energy saving and emissions reduction [3]. Therefore, to realize low-
carbon economy, it’s of great necessity to develop low carbon power
system, which specifically means to promote large-scale grid integra-
tion of renewable energy such as wind power and optimize energy
structure [4].

Compared with other new energy resources, wind power has a
shorter construction period and higher security than nuclear

power, greater development potential than hydro power and
lower cost than solar power. After years of development, wind
power industry is gradually maturing with its improving indus-
trialization condition and increasingly low cost which is close to
conventional energy, making it one of the power generation
technologies with greatest potential in large-scale and commercial
development [5].

As wind power resources are abundant in China, both the
reserves and exploitable capacity rank the first in the world. In
recent years, though wind power has made rapid progress, there
till exist some problems such as integration difficulty, unreason-
able pricing mechanism, imperfect standard system and mis-
matched policies. At present, the domestic and foreign scholars
have finished a lot of researches on the status and bottleneck of
wind power development and gained breakthrough progress [6–
11], promoting the wind power development and policies intro-
duction. However, the wind power industry in China will face new
challenges under the low-carbon development mode. Thus, how
to ease the conflict between the rapid development of new energy
and mismatched construction of peaking plant as well as its
inadequate transmission capacity, and how to promote large-
scale wind power integration and relieve the increasing aban-
doned wind capacity in key development areas, are of vital

Fig. 1. Land wind resource distribution of China. (Source: CMA wind and solar energy resources assessment center).
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