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Abstract 

In recent years, with the rapid economic development, wind energy becomes more and more fierce competition in the market. 
Based on the basic concept of wind power generation, this article will analyze wind power generation in the significance and the
role of sustainable development in our country. In the risk analysis, the first based on the analysis of wind power projects 
characteristics, the various stages of the wind power project risk factors identified by phasing of construction of wind power 
feasibility study and design phase, investment and financing stage, building construction phase and operations and maintenance 
phases of the four stages of risk into account, and then build a relatively complete risk assessment system. In this model, the
evaluation is treated atter-element determination, and then it will select the appropriate classical field and section domain, by 
using AHP to 17 sub-indexes were four stages weight distribution, and finally a combination of elements and AHP model, got the 
project Risk level. 
© 2015 The Authors. Published by Elsevier B.V. 
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Introduction 

In order to understand the significance of wind power generation in China in detail, the most we need to do is to 
analyze the nature of wind energy. Different from other fossil fuels, wind energy is a resource that will not be 
reduced and will not be exhausted. In other words, wind energy is inexhaustible and without pollution. On the other 
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hand, wind energy, as a renewable and clean energy, will not cause pollution to the environment during the period of 
wind energy utilization or the capacity of wind energy. Moreover, the effective utilization of wind energy can greatly 
optimize the allocation of resources and reduce the use of fossil energy indirectly, thereby reducing the 
environmental and air pollution caused by the massive use of fossil fuels. At the same time, according to the current 
technical level, our country can predict the long-term wind speed very well, and this will be able to control the law 
of wind energy so as to be able to carry out more scientific management and utilization of wind energy, and thus 
improve the efficiency of wind energy utilization. 

Kaldellis analyzes the impact of various aspects of the project investment risk compensation behaviors and the net 
electric power price mechanism by a cost-benefit model and using electricity price data from the Greek wind power 
plant1.Vegas pre-test the long-term wind speed of Australian wind power plant by using the method generated by 
MCP method2. Foley believes that wind power prediction plays a very important role in the supply and demand 
balance of power systems 3. Franc studies the CER of simulated and certified wind power generation project and 
calculates the NPV of the project. Pousinho presents a stochastic programming approach to deal with uncertainty in 
the market environment 4.

From the perspective of the life cycle theory, Shi Li and Zeng Ming put forward a risk assessment model for wind 
power generation project 5. Jia Zhaohui and Zhou Xiaowei analyze and calculate the risk of wind power project 
investment introduced by CIM model through the analytic hierarchy process and they believe that wind power 
projects are faced with more risk in terms of technology, capital and policy environment6. Su Huaisheng, He Miao 
and Zheng Nan think that due to investment in wind power projects have the characteristics of a long payback period 
of investment, high investment and high technology content, so the risk of project investment cannot be ignored7.
Cao Yinli, Liu Jichun and Zhang Fang make an analysis of the power price fluctuation and the uncontrollable nature 
of wind energy as well as the random problems, and they use the portfolio theory to optimize the allocation of these 
factors8. Gu Dongxu and Jiang Guangzhi point out in the paper, from the micro perspective, the huge scale and 
capital of wind power investment projects are the fundamental reason for the huge risk of wind power investment 
project 9. Zhang Jing uses risk identification method and others to establish XEMC wind power investment risk 
assessment system 10.Chan Chao, Zhang Wenbo, Du Wei 11, Ya Lun, Ding Jianguo12, Zhu Hongrui, Ji WenJu 13 and 
Liang Song 14 summarize the current situation of wind energy utilization and the distribution of wind energy in our 
country, and put forward the corresponding solutions to the problems encountered in the use of wind energy.In 
conclusion, wind electric investment project is an important research direction. In this paper, the evaluation model of 
investment risk of wind power generation project is established - Matter element extension evaluation model based 
on AHP, to provide a scientific and reliable basis for the investors and the contractors. 

2 Risk factors and index system 

2.1 Definition 

As the topic of energy saving and emission reduction is more and more valued by our country, in recent years, 
China's wind power industry has developed rapidly, and the disadvantage of our country in the wind power industry 
is the late development. At present, the development of China's wind power industry is that more than one large 
scale wind farm is being prepared. Among them, Inner Mongolia, Gansu, Hebei and other places have rich wind 
resources, so wind power project investment has become a hot area in the field of investment in China. 

2.2 Research on the risk factors of wind power generation project 

In terms of wind power projects and the data obtained from the relevant projects in the past, in every aspect of 
wind power projects, the risk is from the following aspects: 
（1）Feasibility analysis of stage risk 
1. The preliminary investigation is not comprehensive. 
2. Project evaluation and project design are not accurate. 
3. The risk of wind energy resources. 
4. The national policy. 
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