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Summary  
In today’s complex environment, clear and sustainable energy is needed to 
support society development. How to develop the sustainable energy is a core 
issue in China. Compared with traditional energy, Wind energy has many 
advantages such as non-fuel cost, less pollution. And wind energy has the 
absolute advantage that it is worldwide available. In many courtiers, wind 
energy has become a major part of their plans for sustainable development. 

The primary goal of this paper is to analysis advantages and disadvantages of 
wind power in China and the development potential of wind power in China. 

In this paper the main methodology is using the information about wind power 
in China, which is including current situation, development stage, industry 
development stage, and combining the real case to analysis wind power 
development potential in China. 

There are six parts of this paper which are the overview of wind power in china; 
case description, analysis, conclusions, suggestion, development perspectives 
and imagination 

In the first part, the overview of wind power in china, the history of wind power 
in china, wind resource distribution, wind power development stages, the 
situation of some key regions, wind power industry develop stage and also 
some policies about wind power of Chinese government are discussed. The 
goal of this part is giving some fundamental information about wind power in 
China. In the second part, a real case has been described, and according to 
this case, the construction cost of a wind power plant in China has been 
discussed. The advantages and disadvantages of wind power are also 
analyzed based on this case study, such as long-team return, environmental 
impact, and also some other problem analysis. After the analysis parts, there 
are the conclusion parts, those parts are about the development perspectives 
and imagination of wind power in China.  
 
Key words: China, wind power industry, development. 
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1. Introduction  

Wind power is a clean and renewable energy resource, and it has not risk from 
fuel price variation. So wind power is an important issue for sustainable 
development. 
 
According to the data from Global Wind Council, wind power industry has been 
expanding at an annual growth rate of 28% over the past 10 years. The Global 
cumulative installed capacity has been reached about 74 GW. Meanwhile the 
investment of wind power industry in China was about 16.27 billion Yuan in 
2006, accounting approximately 9% of the global total investment. With this 
growth rate, China could be the largest wind market in the world in a few years.  
 
By the end of 2007 the total quantities of electricity production reached about 
32559 hundred million kWh. This great phenomenon is based on the rapid 
development of China power industry. The frame of China electricity power 
includes about four core parts which is hydropower, thermal power, wind power 
and unclear power. In 2007 total quantities of hydropower is 4867 hundred 
million kWh accounting 14.95% of total electricity production, thermal power is 
26980 hundred million kWh accounting 82.86% of total production. And its 
capacity has been decreasing slowly, because coal is not renewable. Unclear 
power is 626 hundred million kWh accounting 1.92% of total, wind power is 56 
hundred kWh with increase rate about 95.2%, and, compared to last year, it 
has increased 22 points. Meanwhile China is rich in wind power resource and 
Chinese government released some new polices to stimulate and motivate the  
development of wind power industry.1                    

 
Figure 1. Percentage of power in china 1 
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China is rich in wind resource. The technical exploitable resource is about 
1000 GW, which is distributed across the southeast coastal area, adjacent 
island, Inner Mongolia, Xingjiang, the Gansu Hexi Corridor and Hebei. 
 
The first wind farm was built by the Aviation Department and the government of 
Shangdong province at Rongcheng city in 1986. It stimulated the development 
of Chinese wind power industry. From 1990 the installed capacity has been 
increasing fast. But, compared with developed countries, China is still behind. 
Figure 2 shows capacity data for some countries. The total cumulative installed 
capacity of China is quite low.   

Figure 2. 2005 the wind power total installed capacity compare with China and 
top six countries 2

 
China has chosen wind power as an important alternative energy source in 
order to balance its energy mix, combat global warming and ensure energy 
security. Supportive measures have been introduced in order to encourage 
technical innovation, market expansion and commercialization. Development 
targets have been established for 2010 and 2020. Concession projects have 
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been offered and some policies have been introduced to encourage domestic 
production.3

 
By the end of 2006, cumulative installed wind capacity had reached about 2.6 
GW; the average annual growth rate over the past ten years has been 
increased by 46%. Between 2004 and 2006, China’s ranking in the world wind 
energy league had moved up from the top 10 to the top 6, and the country is 
planning to construct some of the biggest wind farms in the world. According to 
the present growth rate, the target of 2010 will be reached two years earlier. 
Wind power is not just contributing to supply electricity but also lower the 
energy supply costs, reduce carbon emissions and help to limit air pollution. 4

 
By the end of 2007, there were about 40 wind turbine manufactures in China. 
Among the 40 companies, there were 17 domestic manufactures, 12 private 
enterprise, 7 joint ventures manufactures and 4 foreign companies. The 
domestic products are accounting for 41.3% of the annual market in 2006. 
There are about 100 wind power plants distributed in China. And in 2006 the 
Renewable Energy Law had been released. 
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2 Purposes  
The purpose of this paper is to analysis the advantages and disadvantages of 
wind power and its development potential in China. Wind power is a renewable 
and clear energy resource. Resulting from the advantages, wind power has 
made great development in the world including China. In addition, wind power 
is remarkable energy resource. In this paper, some basic information about 
wind power in China are described and a real case, which is about 
construction cost of a wind power plant, is combined to analyze the 
advantages, disadvantages and development potential. 
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3 Methodologies  
For this paper, the main information resources of wind power in China are 
internet and university library. This information gives a framework about the 
overview of wind power in China. And information of a real case of a wind 
power plant has been provided by our friends, combining this real case, the 
construction cost of a wind power plant has been introduced. Also combining 
this real case and the information about wind power in China, the advantages, 
disadvantages and development potential of wind power in China have been 
analyzed. Meanwhile the comparative analysis method has been used in this 
paper. The aim of using this method is to analysis the building cost of wind 
power plant and the long -term return of wind power plant. In this paper, the 
quality and quantity evaluation are also included.       
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4 Overview of China wind power   
4.1 History of wind power in China  
In 1405 the greatest Navigator, Zhen, used sail-driven boats and he was taken 
to a peaceful place. The famous poet Bai Li describes the wind and sail in his 
poetry in 1800’s, China was identified as the earliest country using wind power. 
A famous book, Tiangong Kaiwu, 5  recorded more details about how to 
produce the windmill and how to use it. This windmill technology was utilized in 
agriculture and improved the productivity.  
 
4.2 China wind energy resource 
Throughout the vast land and coastline of China, the country is rich in different 
type of energy, due to some special reasons such as geography and climate. 
China has widely distributed wind energy resource, so it has great  
development potential in China.                                                         

 
Figure 3. Wind energy resource in China 6

  
According to the figure 3 from north to south, China can be divided into 3 parts 
based on high density to low density of wind energy resource and geography 
aspect.  
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(1) The first part is north of China that is the richest area with 
abundant wind energy. Along the border of China in northeast, 
north and northwest, the annual average density is above 200 
W/m2. Some time the density can reach 500 W/m2. The 
exploitable period is beyond 5000 h and sometimes even 
reaches above 7000 h. The High-latitude of this area causes 
this situation. 

(2) The southeast of China is the second part. The area that along 
and near the coast in 50 km is rich in wind energy. The annual 
wind density is 200 W/m2; the exploitable time is between 7000 
– 8000 h. But the inland that is over the 50 km from the coast is 
weak of wind energy. Because in this district there are plentiful 
mountains as obstacle.  

(3) Beside the first and second parts described above. The annual 
wind density of inland is below 100 W/m2, the exploitable time 
is below 3000 h. Some districts influenced by lakes or any 
other some special geographic reasons, also has considerable 
wind resources.7 

 
In 1980s the Meteorological Bureau of China conducted the survey and 
analysis of the wind energy resource based on the weather report from 900 
Meteorological Station. This is first time to evaluate 10 m height above ground 
of wind energy. Concluding that the average annual wind power density is 100 
W/m2 in China, the theoretically exploitable wind energy is 3226 GW and the 
technically exploitable wind energy is 253 GW. Compared with inland, the 
marine wind energy is more than 3 times richer. In addition, in 2005, with the 
same method, a new data shows that the theoretically and technically 
exploitable capacities are 4350 GW and 297 GW respectively. 
 
Between  2003-2005, the UNEP (Unites Nations Environment Program) 
started a new evaluation, increasing the height from 10 m to 50 m and using 
the modeling to analysis and get the result which is 1400 GW in technically 
exploitable wind energy. In 2006 the Nation Climate Center of China used the 
same model and method to assess the wind energy resource in China. The 
result of this assessment is amazing because without taking into account the 
Qinghai-Tibet Plateau, the technically exploitable wind energy resource is 
about 2548 GW at 10 m height above ground level. 8  
 
Accordingly, we divided 4 districts for wind energy based on rate of utilization. 
The first is rich district, second is less rich district, third is exploitable district, 

and the last one is poor district (See table 1). Basically, the district with 
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annually wind speed beyond 3m/s is better to utilize. 
 
 
Table 1. Wind energy Distribution 9

 Rich 
district 

Less rich 
district 

Exploit 
district 

Poor 
district 

Annual reliable wind power 
density  W/m2

>200 200-150 <150-50 <50 

Total exploitable hours 
(beyond 3 m/s) h 

>5000 5000-4000 <4000-2000 <2000 

Total exploitable hours 
(beyond 6 m/s) h 

>2200 2200-1500 <1500-350 <350 

Percentage of total area% 8 18 50 24 
 
Based on the 4 districts, Chinese government took out some plans and 
policies such as Sustainable Development to rationally use wind energy.  
 
4.3 wind power development stages 
  
China is one of the earliest counties to develop wind power in the world, there 
are three periods of wind power development in the early stages of China. 
 
In the initial period (1950s - 1989s) the small-scale wind turbine started to be 
researched. Because of some restrictions, such as economic policy and 
technology, this research did not make progress. In 1978's, Chinese 
government took out new policy to motivate it; after that wind power in China 
made great progress. The small-scale wind turbine and 1-200 kW small-scale 
wind turbines had been researched and produced. In 1985’s, in some 
provinces, like Hainan, Shandong, Xingjiang, Guangdong, Fujian,200 units, 
with capacity of 55-200 kW of wind turbines were imported from other 
countries and installed. The total installed capacity reached 4 MW. 
 
In the second period (1990s - 1999s), between1992-1996, the wind turbine of 
200-300 kW capacity had been imported from other advanced countries. At the 
same time the 17 wind farms had been built and the total installed capacity is 
57.5 MW. On the other side, some of the old wind farms had been selected to 
transform. This program include import of some advanced wind turbine from 
other country to improve efficiency of these old wind farms, such as Dabai city, 
Huitengxile, Kuocang and Zhangbei. After that the total capacity becomes 83.7 
MW. By the end of 1996, wind power made great progress, the increasing rate 
of annual installed capacity keep in 30%  
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In the third period (2000-2006), in 2004 the numbers of wind farms in China 
are 43 units and they are distributed in three north region as described above. 
The number of wind turbines installed amounted to 764.37 MW (table2) 
compared with 2003 the grow rate is 34.8% and in the table the Installed 
capacity of Inner Menggu province is the highest compared with other 
province.  
 
In 2005, the total Installed capacity in China reached 1266 MW. By the end of 
2006 wind power made great progress in China. The number of total WTG 
(wind turbine generator) amounted to 3271 units and total installed capacity is 
2599 MW. The number of wind farms had increased from 43 units to 100 units. 
Compared with the cumulative capacity of 1266 MW at end of 2005, the growth 
rate in 2006 was 105%.  

  
Table 2.The Statistics of China wind power10

 

 
 
But there were no major changes in the installed capacity distribution by 
province, by the end of 2006 the installed capacity in Inner Menggu exceed 
500 MW, accounting for one fifth of total, next is Hebei, Jilin ,Liaoning, 
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Guangdong and Xinjiang provinces with installed capacities that is over 200  
MW. The number of provinces with over 100 MW capacities increased from 7 
in 2005 to 11 in 2006. Heilongjiang, Shang dong, Gansu and Jiangsu are those 
with cumulative installed capacity of 100 MW. 11

 
In this 3 period wind power in China make great progress. Between 1995 and 
2006, the annual growth rate was 46.8% and in 2006 alone the annual growth 
rate was 105.6%. By the end of 2006 the total cumulative installed capacity 
reached 2599 MW, compared with 1995 (cumulative installed capacity was 38 
MW), China’s wind power industry made great development.   
 

Figure 4. Cumulative and annual installed capacity of wind power 1995-2006 
(unit MW).12

 
Some information resource proved a great current situation of wind power in 
China. For instance, the exhibition of “Second China (Shanghai) International 
wind Energy Exhibition and Conference” show that; by end of 2007 the 158 
wind farms had been built in China and the total installed capacity was 5906 
MW, wind turbines installed amounted to 6469 units. In 2006, total increase 
installed capacity was 1337 MW. And by the end of 2007 total increased 
installed capacity was 3304 MW; total cumulative installed capacity was 5906 
MW, the rate of growth is 147.1%.13  
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4.4 The situation of key regions  
4.4.1 Inner Menggu Autonomous Region  

 
Table 3.The situation of Inner Menggu Autonomous Region.14

Height (meters)  
Density (W/m2 ) 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)(kW) 
Manufacturer  

10 
150 
105000 
150000000 
 
508890 
REpower North (China) Co.Ltd

 
According to the table 3 in inner Menggu region the technically exploitable 
capacity is 150 GW which are 40% of total potential capacity in China.             

However, there are some barriers hindering the early development of wind 
power in Inner Menggu. 
 
After 2005, based on some policy support by China government, Inner 
Menggu started a rapidly development on wind power. By the end of 2006, the 
total installed capacity in Inner Menggu Autonomous was 5 090 000 kW 
among them the 182 000 kW belong to the Western of Inner Menggu 
Autonomous and the 327 000 kW belong to the east.15 Also there are some 
outstanding organizations in Inner Menggu such as Repower North (China) 
Co.ltd. 
 
REpower North (China) Co.Ltd was a joint venture established by RE power 
Systems AG(Germany), Inner Mongolia North Heavy Industrial Group Co., Ltd, 
and Honiton Energy Barbados Ltd. on Sep.26, 2006. The registered capital is 
100,000,000 Yuan (1 Yuan =0.146 dollar), total investment 300,000,000 Yuan. 
The company is located in Baotou, Inner Mongolia.16

 
In the middle of 2006, the China Datang Corporation and the SK(Korea) 
company joint invest and established the new organizations which is China 
Datang (Chifeng) new energy Co.Ltd in order to develop and construct a 
project which is Sanhan dam wind power plant. The total installed capacity of 
this project is 170 000 kW.  
 
At the same time the government of Inner Menggu Autonmous Region took out 
a new plan about the A Lashanmeng region wind power development. This 
plan pointed out that 8 wind power plants will be built in the Lashanmeng 
region in the next 15 years and the total installed capacity is 4 500 000 kW, 
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also it was a planning.17

 
4.4.2 Xingjiang Uighur Autonomous Region  

 
Table 4. The situation of Xingjiang Uighur Autonomous Region14

Height (meters)  
Density (W/m2 ) 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)(kW) 
Manufacturer  

10 
150 
80000 
120000000 
 
206610 
Xingjiang Gold Wind Science 
&Technology Co.Ltd 

 
According to the table 4 Xingjiang regions has a large wind resource. Xingjiang 
Uighur Autonomous was the first province to develop wind power in China and 
this rich resource is distributed in Daban city, Xiaocao Lake and Ala Mountain. 

 
There is one manufacturer in Xingjiang that is Xingjiang Gold Wind Science 
&Technology Co.Ltd. This is the first company to develop the wind power in 
China. In 1997 this company joints with German Jacobs business to sign the 
contract about the manufacture of gearboxes and generators. After that 
Xingjiang Gold Wind Science &Technology Co.Ltd cooperate with Xingjiang 
Bujinger government to build the wind power plant. That means in the future 66 
“windmill” will be built in the area of 14 square kilometers, the capacity of each 
“windmill” is 750 kW. The total installed capacity is 49 500 kW, total investment 
of this project is 4 hundred million yuan.14   
 
4.4.3 Liaoning Province  

 
Table 5.The situation of Liangning Province 14

Height (metres)  
Density (W/m2 ) 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)(kW) 
Manufacturer  

10 
150 
2100 
2520000 
 
232260 
Sinovel Wind Co.Ltd 
China Creative Wind Energy Co.Ltd
GE Energy (Shengyang) 

 
Table 5 shows the main information of Lianning province and this province is 
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rich in wind resource. This rich resource is distributed in Baicheng, Tongyu, 

Changliao and Shuangliao. 

 
After 2002 the Liaoning Zhangwujinshan Wind Power Co.Ltd invested about 1 
hundred million yuan to build the Zhangwujingshan Wind Power plant. The 
core wind power generation system is imported from Vestas of Denmark. By 
the end of 2006, Guodian Longyuan Power Co.Ltd, Shengyang Electricity 
Company and NBT of Norway cooperated in order to build and develop the 
wind power plant which is FAKU wind power plant. This wind power is located 
at Liangning province Faku area .The total installed capacity will reach 320 000 
kW.  
 
In Liaoning province there are about 3 manufactures which are Sinovel Wind 
Co.Ltd, China Creative Wind Energy Co.Ltd and GE Energy Company. By the 
end of 2006 the total installed capacity is 232 260 kW was in Liaoning 
province.14 

 
4.4.4 Shandong Province  

 
Table 6. The situation of Shandong province 14  

Total potential (kW) 
Area  (km2) 
Height (metes) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)kW 
Manufacturer  

61500000 
619 
70 
950000 
 
144600 
 

 
In Shandong Province the total potential of wind power is 61 500 000 kW, the 
technically exploitable capacity is 9 500 000 kW because of some geography 
reason. The wind resource is distributed in island, peninsulas and mountains. 
At height of 70 meters the annual average wind density is about 220-580 W/m2  
 
In 1980 it was an initial period of wind power development in Shandong 
province. In 2006 Huaneng new energy Co.ltd cooperates with Zhongdian 
invest Co.ltd of Hong Kong to develop the Shandong Weihai Rongcheng East 
Coast wind power plant. The total investment was 12 hundred million yuan by 
end of 2006. The total installed capacity of wind power is 1 485 000 kW 
 
By the end of 2006 the total installed capacity of wind power in Shandong had 
reached 144 600 kW, ranked as the 10th province in China.18  
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4.4.5 Jiangsu Province 
  

Table 7. The situation of Jiangsu Province 14  
Total potential kW 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)kW 
Manufacture  

34690000 
1505 
1770000 
 
108000 
 
Nantong CASC Wanyuan Wind 
Acciona Wind Turbine Manufacture 
Co.Ltd (joint venture) 

In Jiangsu province the total potential of wind resource is 34690000 kW, the 
technically exploitable is 1770000 kW. 
 
In 2006 the largest wind power plant in China was built in Jiangsu Dongtai by 
Guohua new energy invest Co.Ltd and the investment was about 17 hundred 
million yuan. This power plant can produce 4 hundreds million kWh electricity 
each year. This wind power plant is a demonstration model in China 14

 
A joint venture Nantong A Wanyuan Wind Equipment Manufacturing Company 
has been set up by the Beijing Wanyuan Industrial Company, Spain Acciona 
Energy Group and Inceisa Industrial and Trading Co. Ltd in the city of Nantong. 
The company has started producing 1.5 MW turbines. Nangaochi Company 
also produces gearboxes whilst other companies manufacture parts such as 
towers14 .By the end of 2006, the total installed capacity of wind power is 
108000 kW was in Jiangsu province. 
 
4.4.6 Guangdong Province  

 
Table 8. The situation of Guangdong Province14

Height (metres)  
Density (W/m2 ) 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)(kW) 
Manufacturer  

10 
150 
2024 
2460000 
 
211140 
Mingyang Wind Technology Co.Ltd 

 
Table 8 describes some main information about Guangdong province. Nanao 
Island belongs to Guangdong province, this island is rich in wind power, and 
the average wind speed is 8.54m /s. The wind density is 1101 W/m2 and the 
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useful hour each year is 7000 hours. This number is beyond the average 
standard of the world. The Expert point out this island has the best wind power 
resource of the world.  
 
By the end of 2006 the total capacity of Guangdong was 211 140 kW, of which 
152 000 kW was installed in coastal area and 59 000 kW on Naoao island. 
 
Zhongshan Mingyang Wind Power Company is developing 1.5 MW wind 
turbines designed by a German company but self-patented. Test models are 
under demonstration now. 19

 
 
4.4.7 Hebei Province  

 
Table 9. The situation of Heibei Province 14

Height (metres)  
Density (W/m2 ) 
Area  (km2) 
Technically exploitable 
capacity(kW) 
Total installed capacity(2006)(kW) 
Manufacturer  

10 
150 
7378 
8690000 
 
325750 
ZhongHang Huiteng WindPOWER 
Equipment Co.ltd 
Huide Wind power Energy 
Engineering Co.Ltd  
Corona Company  
BaoDing Tian Wei Group Co.Ltd  

  
The Zhangjiakou area belongs to Hebei province and from the Nation 
Meteorological Bureau report this area has enough resource to build 7 000 
000-8 000 000 kW wind power plant. From now on a total capacity 89000 kW 
will be built.  
 
By the end of 2006 the project of Hebei Cangzhou Area wind power plant got 
the Permission from Heibei government. The total investment is 15 hundred 
million yuan by Zhongxing Wing power Co.Ltd. The total installed capacity is 
150 MW. 
 
There are about 4 manufacturers which are ZhongHang Huiteng Wind power 
Equipment Co.ltd, Huide Wind power Energy Engineering Co.Ltd ,Corona 
Company and BaoDing Tian Wei Group Co.Ltd. All of those companies are 
located at the national high-tech development zone of Hebei.  
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By the end of 2006 the total installed capacity in Hebei was about 325 750 kW, 
in which 216 MW was installed in Zhangjiakou and 108 MW in chengde. 
 
4.4.8 Ningxia Province 
 
Ningxia Province is rich in wind power. The annual exploitable hour is between 
550-7400 hours. By the end of 2005 the total installed capacity was 112 950 
kW. At the same time Ningxia Government started new project about building 
the wind power plant. The total installed capacity of this project is 2150000 kW. 
This project is planned to be completed in 2030. That means Ningxia Province 
will be the 1st wind power province in China. The first investment of this project 
is 17600 million Yuan to build 9 wind power plants. After that, the second 
investment and third investment will be implemented in 2010 and 2020.14

  
4.4.9 Gansu province  
 
In Gansu Province the potential of wind power is 1.32 hundred million kW and 
the technically exploitable of wind capacity is 19 500 000 kW which is 7.7% of 
total wind power potential in China. And this rich resource is distributed in 
Guazhou area,Jingta area and Huajia monoutain. The average wind speed is 
above 4m/s.14

  
By the end of 2006, The Zhongdian Company invests 770 million Yuan to build 
the wind power plant. The total installed capacity is 100 000 kW. After that in 
Anxi city, the new wind power plant will be built. The total installed capacity is 
100 000 kW, meanwhile there were 3 large scale wind power plants, 8 medium 
wind power plants, the total installed capacity is beyond 10 000 000 kW in 
Gansu province.15

 
4.4.10 Heilongjiang Province  
 
In Muling city Shiwenzi area of Heilongjiang Province the wind speed is 7.5m/s 
at height of 10 m. So the Huafu electricity invention Co.Ltd cooperate with 
Heilongjiang Huarui Electricity Installed Co.Ltd to build the Muling wind power 
plant. The total investment is 8.5 hundred million and the total installed 
capacity is 82 MW.19 

 

4.5 wind power industry  

There are three key development periods of wind power industry in China.  
 
The first period is between 1985 and 1995. This is initial experiment period. At 
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the same time some European countries exported wind turbine to China. 
Meanwhile some running experiment is in experimental stage in Chinese 
market. In the same period China government took out a new project about a 
Chinese wind turbine which also made progress. 
 
In the industrialization period (1995-2003) based on results of the first period 
and preferential policy released by Chinese government, and efforts of 863 
national high technology projects, China’s wind power made great progress. 
China can produce Wind turbine by itself.  
 
In the last period (2003-2008): The Committee of National development 
Reform based on wind power concession projects require the rate of the wind 
power unit must be manufactured domestically no less than 70%. This policy is 
promoting the progress of wind turbine manufacture in China.20

 
4.5.1 Wind power turbine manufacture 
 
By the end of 2007 there were about 40 wind turbine manufactures. And 
among these 40 companies, there are 17 domestic manufactures, 12 private 
enterprises, 7 Joint ventures manufactures and 4 foreign companies. Based 
on its product degree and the rate of using, these enterprises had been divided 
into 4 groups.21

 
1st group  

According to table 10, this types include Xingjiang Gold wind Science 
&Technology Co.Ltd, Huarui wind Science&Technology Co.Ltd ,Dongfang 
Steam Turbine, Zhejiang Windy Wind Generating Engineering, Nantong CASC 
Wanyuan Wind ACCIONA Wind Turbine Manufacture Co.Ltd and Nordics 
(Yingchuan). All of these manufacturers have the ability to produce large scale 
turbines. In April 2005 the Gold Wind Company has completed the 1.2 MW 
direct turbines installation and commissioning. At the same time this company 
invite international assessment agency to test its power curve. That is a great 
step. After the first half of 2007 this product was released on the market. The 
adjustable pitch and variable speed double fed turbine of 1 MW capacity had 
been developed by the Ministry of Science and Technology and the Energy 
Department of Shenyang Industry University based on the 863 projects. This 
was commissioned in July 2005. After 2006, a 1.5 MW capacity turbine was 
developed and at the same time this product was released on the market. 
Meanwhile both Dongfang Steam Turbine and Sinovel introduced the pitch and 
viable speed technology and produced large scale and operated them for wind 
farms. 
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Table10. 1st group of wind power manufacturer20 

Manufacture Type(specification) Technical source Stage  

Gold wind 
50/750(Ø50-P750-SR) 

Repower of Germany 
Production license 

Batch Production  

Gold wind 
70/1500(Ø70-P1500-DD)

Gold wind and Vensys 
of Germany joint 

development  

Batch Production abroad 
Sample turbine 

production in china  

Xingjiang 
Gold Wind 
Science 
&Technology 
Co.Ltd. 

Gold wind 
77/1500(Ø77-P1500-DD)

Gold wind and Vensys 
of Germany joint 

development  

Batch Production abroad 
Sample turbine 

production in china  
70/FL1500 
(Ø70-P1500-VV) 

Fü hrländer of 
Germany Production 

license 

Batch Production abroad 
Sample turbine 

production in china  

Sinovel 
Windtech 

Co.Ltd 
77/FL1500 
(Ø77-P1500-VV) 

Fü hrländer of 
Germany Production 

license 

Batch Production abroad 
Sample turbine 

production in china  
FD70B/1500Kw 
(Ø70-P1500-VV) 

Repower of Germany 
Production license 

Batch Production abroad 
Sample turbine 

production in china  

Dongfang 
Steam 
Turbine  

FD77B/1500 
(Ø77-P1500-VV) 

Repower of Germany 
Production license 

Batch Production abroad 
Sample turbine 

production in china  
WD49/750 
(Ø49-P750-SR) 

Repower of Germany 
Production license 

Batch Production  

WD54/800 
(Ø54-P800-AS) 

Developed by 
Zhejiang Windey 

Sample trial production 

Zhejiang 
Windy Wind 
Generating 
Engineering 

Co.Ltd WD77/1500 
(Ø77-P1500-VV) 

Developed by 
Zhejiang Windey 

Design 

Nantong 
CASC Wind 
Turbine 
Manufacture 
Co.Ltd 

 

AW77/1500 
(Ø77-P1500-VV) 

Acciona of Spain and 
Wanyuan Joint 

venture 

Batch production  

Nordex 
(Yinchuan) 

S70/1500kW 
(Ø70-P1500-VV) 

Nordex of Germany 
Production license 

Batch production abroad 
Sample trial Production 

Turbine specifications: Ø=rotor diameter; P=rated power; AS=active stall; DD=direct drive; 
SR=stall regulation; VV=variable Pitch and speed; VF=variable and constant speed. 

 
In 2006 Sinovel had achieved production of 75 MW capacities with a turnover 
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of above 100 units. The company is now planning to complete a substantial 
competitor in the wind manufacturing industry. On the other hand Both 
Nantong CASC Wanyuan Wind Acciona Wind Turbine Manufacture and 
Noedex (Yinchuan) have started batch production of MW scale turbines during 
2006 and 2007. 
 
2nd group 

Table 11. 2nd group of wind power manufacturer 20 

Manufacture Type(specification) Technical 
source 

Stage  

Baoding Huide 
Wind Power 
Energy 
Engineering 
Co.Ltd 
(state-owned) 

55/FL1000(Ø55-P1000-SR) Führländer of 
Germany 
Production 
license 

Batch Production 
abroad Sample 
turbine 
production in 
China  

SEC64-1250(Ø64-1250-VV) British EU Group 
with DeWind 
Production 
license 

Batch Production 
abroad Sample 
trial production 

Shanghai 
Electric Group 
Wind Power 
Equipments 
Co.Ltd 
(state-owned) 

SEC82-2000 
kW(Ø82-2000-VV) 

Shanghai Electric 
Group and 
Aerodyn Design 
Company Jointly 
development  

Design  

Guangdong 
Mingyang 
Wind 
Technology 
Co.Ltd (private 
owned) 

83/MY1.5se 
(Ø83-P1500-VV) 

Mingyang and 
Germany 
Aerodyn Joint 
development  

Sample trial 
production  

Hunan Hara 
XEMC Wind 
Power Co.Ltd 
(joint venture) 

Z72-2000 
kW(Ø72-2000-DD) 

Harakosan of 
Japan has the 
technology from 
Lgerway of the 
Netherlands Joint 
development with 
Hunan Hara 
XEMC 

Batch production 
abroad Sample 
trial production  

Turbine specifications: Ø=rotor diameter; P=rated power; AS=active stall; DD=direct drive; 
SR=stall regulation; VV=variable Pitch and speed; VF=variable and constant speed. 
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This group includes about 12 manufactures, for example, Baoding Huide Wind 
Power energy Engineering, Shanghai Electric Group Wind Power Equipments, 
Guangdong Ming yang Wind Technology and Hunan Hara XEMC Wind Power 
and so on. All of these manufacturers have ability to produce small scale 
product. But among them, the company of Zhenjiang Huayi wind power 
exported 780 kW turbines to Chile. This is first time China export turbine to 
abroad with independent intellectual property rights. 
 
3rd group   

Table 12. 3rd group of wind power manufacturer 20 

Manufacture  Type(specification) Technical 
source 

Stage  

Repower Noth  Variable pitch and variable 
speed (2000 kW/82m) 

Repower 
(Germany) 

Sample 
turbine 
production in 
China  

 Zhuzhou CSR 
Electric motor Co.ltd 

Variable pitch and variable 
speed(1650 kW/70m/77m)

Zhuzhou CSR  
and W indtec of 
joint Austria 
Development  

Sample trial 
production  

 Wuxi Baonan 
Machine 
manufacturing 
Corp．Ltd . 

Variable pitch and variable 
speed(2000 kW/82/m) 

Own research 
and 
Development  

Sample trial 
production  

variable pitch and variable 
speed(850 kW/56.3m) 

Frisia of Germary 
Production 
license 

Sample trial 
production  

CSIC (Chongqing) 
Haizhuang Wind 
power Equipment 
Co.Ltd. variable pitch and variable 

speed(2000 kW/87m/93m)
CSIC and Frisia 
of Germary  
joint 
Development  

Sample trial 
production  

Baoding Tianwei 
Wind Power 
Technology Co.Ltd. 

variable pitch and variable 
speed(1500 kW/65m) 

Tianwei and GH 
of Britain joint 
Development  

Design 

GD POWER 
DEVELOPMENT 
CO.，LTD    

variable pitch and variable 
speed(1500 kW/77m/82m)

GD and Aerodyn 
of Germary joint 
Development  

Sample trial 
production  

Turbine specifications: Ø=rotor diameter; P=rated power; AS=active stall; DD=direct drive; 
SR=stall regulation; VV=variable Pitch and speed; VF=variable and constant speed. 

 
In this group there are some manufacturers that are beginning to do 
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experiment on sample production including Repower Noth, Zhuzhou CSR 
Electric motor Co.ltd, Wuxi Baonan Machine manufacturing Corp．Ltd., CSIC 
(Chongqing) Haizhuang Wind power Equipment Co.Ltd., GD Power 
Development Co.Ltd. and so on. Meanwhile there are some manufacturers 
who begin to design the complete wind power turbine, such as Baoding 
Tianwei Wind Power Technology Co.Ltd and so on. But most of its technical 
source is still from abroad. 
 
4th group  

Table 13. 4th group of wind power manufacturer20 

Manufacture  Type(specification) Technical 
source 

Stage  

Vestas Variable pitch and 
variable 
speed(2.000 
kW/80m/90m) 

Vestas Batch 
production 
abroad Sample 
turbine 
production in 
China 

G52-850 
kW(Ø52-P850-VV) 

Gamesa 
of Spain 

Batch 
production 
abroad Sample 
turbine 
production in 
China 

Gamesa Wind Power 

G58-850 
kW(Ø58-P850-VV) 

Gamesa 
of Spain 

Batch 
production 
abroad Sample 
turbine 
production in 
China 

GE Energy (Shenyang) Variable pitch and 
variable 
speed(1.500 
kW/70m/77m) 

GE of US Batch 
production 
abroad Sample 
turbine 
production in 
China 

Suzlon Energy(Tianjin) 
Co.Ltd.(Soleproprietorship 
corporation of India) 

S64/1.250 
kW(o64-1.250-VF) 

Suzlon of 
India 

Batch 
production  

Turbine specifications: Ø=rotor diameter; P=rated power; AS=active stall;DD=direct 
drive;SR=stall regulation; VV=variable Pitch and speed; VF=variable and constant speed. 

For this group, all of the technology and technical source are imported from 
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another country. The dominating technology is adjustable pitch and variable 
speed turbine. In the market some manufacturer have started to assemble in 
China, such as Vestas, Gamesa Wind Power, GE Energy (Shenyang), Suzlon 
Energy (Tianjin) Co.Ltd.(Soleproprietorship corporation of India).  
 
 
4.5.2 Components and accessory production  
 
Along with the increased demands of wind power market, the key components 
and accessory have made great development.  
 
Generators 
 
Major generators manufacturers including Beiche Group Yongji Electric Motor 
Factory, Lanzhou Electric Corporation, Shanghai Electric Group Shanghai 
Electric Motor Co. Ltd, Xiangtan Electric Manufacturing Co. Ltd, Dalian 
Tianyuan Motors Co. Ltd and so on (see table 14). With those companies, the 
quantity of output can reach the needs for the development of wind power 
industry. 
 

Table 14.  Generators manufacturer 20 

Name of enterprise Technical 
resource 

Stage Types 

Beiche Group Yongji 
Electric Motor Factory 

Own research 
& development 

Batch 
production 

750 kW、1500 kW 

Lanzhou Electric 
Corporation 

Own research 
& development 

Batch 
production 

1000 kW、1500 kW、

2000 kW 
Shanghai Electric 
Group Shanghai 
Electric Motor Co. Ltd 

Own research 
& development 

Trial 
production 
batch 
production in 
March 2007 

2000 kW 

Xiangtan Electric 
Manufacturing Co. Ltd 

Own research 
& development 

Batch 
production 

1000 kW、1500 kW、

2000 kW 
Dalian Tianyuan 
Motors Co. Ltd 

Own research 
& development 

Batch 
production 

1500 kW 

 
Gearboxes 
 
Gearbox manufacturers include Nanjing High-speed & Accurate Gear Group 
Co. Ltd, Chongqing Gearbox Co. Ltd, Hangzhou Advance Gearbox Group Co. 
Ltd, DHI.DCW group Co.Ltd, China National Erzhong Group Co. Ltd. (see 
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table 15). With them the quantity of output can reach the requirement for China 
wind power industry development. But the manufactures are lack of accurate 
gearboxes. So the qualified products are still relying on abroad manufacture.  
 

Table 15. Gearboxes manufacturer 20 

Name of enterprise Technical 
resource 

Stage Types 

Nanjing High-speed & 
Accurate Gear Group Co. 
Ltd 

Own research & 
development  

Batch 
production 

750 kW-2000 
kW 

Chongqing Gearbox Co. 
Led 

Own research & 
development  

Batch 
production 

750 
kW-2001kW 

Hangzhou Advance 
Gearbox Group Co. Ltd 

Own research & 
development  

Batch 
production 

1500 kW 

DHI.DCW group Co.Ltd Own research & 
development  

Batch 
production 

1500 kW 

China National Erzhong 
Group Co.Ltd 

Own research & 
development  

Batch 
production 

1500 kW 

 
Blades   
 

Table 16. Blades manufacturer 20 

Name of enterprise Technical 
resource 

Stage Types 

ZhongHang(Baoding) 
Huiteng Windpower 
Equipment Co.Ltd 

Own research & 
development  

Batch 
production 

750kW-2000 kW 

Shanghai FRP 
Research Institute 

Joint 
design(Germany 
Company 

Batch 
production 

1500kW-2000 kW 

Lianyungang Zhongfu 
Lianzhong 
Composities Group 
Co.ltd 

Gremany  Batch 
production 

1500 kW 

LM Glasfiber(Tianjin) 
Co. Ltd 

Sole foreign 
proprietorship   
Own research & 
development  

Batch 
production 

1500 kW-2000 kW 

 
There were more than 30 manufacturers producing the blades in China, and all 
of the manufacturers have mastered the technology of blade manufacturing. 
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Manufacturers include: ZhongHang(Baoding) Huiteng Wind power Equipment 
Co.Ltd, Shanghai FRP Research Institute, Lianyungang Zhongfu Lianzhong 
Composities Group Co.ltd, LM Glasfiber(Tianjin) Co. Ltd.(see table 16) 
 
 
Electrical control   
 
China is lack of technology of electrical control, so the electrical control is 
imported from MITA of Denmark and Windtec of Austria. Because of the long 
order time there is some barriers in wind turbine production. In China there are 
a few manufacturer including Hefei Sunlight Power Co. Ltd, Beijing Corona 
Science & Technology Co.Ltd(Institute of Electrical Engineering Chinese 
Academy of Sciences), Beijing Jingxin Electrical Co.Ltd, Xian YongDian 
Electric Co.Ltd.(see table 9) which are doing relative research and 
analysis.(see table17) 
 

Table 17:  Electrical control manufacturer 20 

Name of enterprise Technical 
resource 

Stage Types 

Hefei Sunlight Power 
Co. Ltd 

Own research & 
development(joint 
development with 
Hefei Industry 
University)  

Trial 
production 
Batch 
production 
will start in 
2008 

1500 kW 

Beijing Corona Science 
& Technology 
Co.Ltd(Institute of 
Electrical Engineering 
Chinese Academy of 
Sciences) 

Own research & 
development  

Trial 
production 

750 kW 
780 kW 
1000 kW 
1250kW 
1500 kW 

Beijing Jingxin Electrical 
Co.Ltd 

Own research & 
development  

Batch 
production 

2000 kW 

Xian YongDian Electric 
Co.Ltd 

Own research & 
development  

Batch 
production 

750 kW 

 
Bearing   
    
In China just a few companies can provide bearing that includes Luoyang LYC 
Bearing.Co.ltd, Wang fangdian Bearing Group Co.Ltd and Xuzhou Rothe Erde 
Co.Ltd. But those companies are in test process. So the bearing is almost 
dependent on import from SKF and FAG. 
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Tower 
 
The tower manufacturers include Shanghai Taisheng Power Engineering 
Machinery Co. Ltd, Qingdao Wuxiao Pipe Co.Ltd, South China Pipe Industry 
Company (Guangzhou) and so on. There are two types of Technical resource 
the first is Technology introduction, and the second is Joint design. But all the 
companies have the ability that is batch production (see table 18). 

 
Table 18: Tower manufacturer 20 

Name of enterprise Technical resource Stage 
Shanghai Taisheng 
Power Engineering 
Machinery Co. Ltd 

Technology 
introduction(learn and 
simulate processing 
according to the 
design) 

Batch production 

Qingdao Wuxiao Pipe 
Co.Ltd 

Technology 
introduction(design 
provided by client) 

Batch production 

South China Pipe 
Industry 
Company(Guangzhou) 

Joint design with Gold 
Wind 

Batch production 

 
In summary, China’ wind industry has already mastered the technologies of 
MW capacity wind turbines and some components and accessory production. 
Meanwhile the manufacturers are beginning to batch production. The main 
parts and accessory production has also ongoing improvement. On the other 
hand the wind turbine of 1-2 MW still needs to be tested for operation and 
make improvement. But some of Chinese manufacturers have the capability to 
produce such turbines and this provides foundation of the large scale 
development of wind power. The number and production capacity of domestic 
and foreign manufactures is increasing. China is one of the countries that are 
capable of large scale of wind turbine.  

 

4.6 Wind Power Concession Projects 
In order to motive wind power industry develop in China, Chinese government 
conducted four rounds of wind concession programmers during the period of 
2003-2006. Eleven projects were approved, with an installed capacity of 2.45 
GW. All the projects have started construction, while only 650 MW have been 
completed, accounting for 25%. It is expected that they will be fully completed 
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by 2009.22

 
The aim of this project is to handle some obstacles or problems which 
hindered the development of wind power before 2002. This project gives clear 
regulation in order to motivate wind power industry development, for instance 
wind power does not participate in a power market. 
 
The government promised a fixed price for specific amount of electricity 
generation (30000 full load hours); the grid company should priority purchase 
of renewable energy and purchase all the electricity generated by wind power. 
The difference between the wind power price and conventional power must be 
shared among the provincial grids. The wind power plant and transmission 
lines should be constructed by Grid Company; the road access to the wind 
power plant should be constructed by local government, this includes also 
some coordination for some preparations or previous work and so on. These 
principles are from part of the Renewable Energy Law. 
 
The main features of the wind concessions are as follows23: 
 
1.  Investors are selected through public tendering by the government. In 
2005 the criteria were revised so that the electricity price was given 40% of the 
total weight in deciding the winning bids. This was further reduced to 25% in 
2006, and then in 2007 the winning criterion was set as the bid with the closest 
price to the average bidding price, excluding the highest and lowest bids.  
 
2. The concession period is set at 25  
 
3. The provincial grid company must sign a power purchase agreement with 
the bid winners and purchase all the electricity generated by the wind projects.  
 
4. The difference between the wind power price and the conventional power 
must be shared by the provincial grid users. From 2006, the price difference is 
shared across the national grid. 
 
5. The electricity price paid is divided into two stages across the project’s 
lifetime.  In the first period, the price is the bidding price proposed by the 
bidders up to an electricity generation level of 30,000 equivalent full load hours. 
In the second period, the price is set as the average electricity price in the 
power market. 
 
In China the project with total installed capacity beyond the 50000 kW project 
must be approved by the national government and can go through the 
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concession project. The local government must give the policy support for the 
project with capacity beyond 100000 kW. 
 
4.6.1 Concession bidding  
The National Development and Reform Commission (NDRC) is the main 
organizer for concession project, The NDRC evaluate the projects and decide 
which project is more valuable. After that the NDRC will grant the approval for 
the project. 
 
The Zhongshen International Bidding Co.Ltd and The China Hydro Power 
Project Consulting Group Joint carried out the work of bidding. The 
responsibility is getting the conclusion for the project, and writing the binding 
documents. After that they will write the bidding invitation letter and published it 
in the major domestic newspaper. After Conforming to the bidding documents, 
the relevant provincial development Reform Commission joints the bidding 
company will hold the meeting for bidding. The bidding meeting will be hold at 
an agreed time in Beijing. 
 
4.6.2 Organization of the evaluation 
The number of evaluation committee member is sign and the members are 
composed of provincial DRCs, the State Grid Company, provincial power 
companies, bidding agencies and technical experts and the main of the 
evaluation committee is Rural Electrification of Nation Development and 
Reform Commission and Division of Renewable Energy. The Business Group 
and Technical Group make up the evaluation committee  
 
There are 5 missions for Business Group  

1. Initial Evaluation for the bidding documents  
2. To give the Appraisal for concession agreement  
3. Supporting the Technical Group in finishing the evaluation  
4. Give the ranking for score and clarification. 
5. Collection the evaluation report, achieve the standard report  
 

There are 3 missions for Technical Group  
1. Make the detailed evaluation of the bidding documents 
2. Make the evaluation of electricity purchase contract with notes  
3. Achieve the ranking, clarifying and evaluation report with the Business 

Group 
 

4.6.3 The evaluation process  
In this process there are 5 steps including Initial evaluation, Ranking of 
candidates, Clarification, and Negotiation 
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 The evaluation procedure is shown in Appendix 2 
 

4.7 Exhibition 
In April of 2008, two exhibitions had been held in shanghai and Beijing.  
 
Shanghai  
The 2nd China (Shanghai) International Wind Energy Exhibition & Symposium 
This Exhibition sponsored by China Agriculture Machine Union, World Union of 
wind energy, China generation Union and International Purchase Center of 
Shanghai. There were four organizations that were supporter: People's 
Republic of China Ministry of Agriculture Science and technology development 
Center, The People's Republic of China Ministry of Science and technology 
Research Center, The Standard of wind power machine union, Indian Wind 
power Union and Austria wind power Union. The main organizer was Shanghai 
Derui Exhibition Plan Co.Ltd. 
  
It is universally acknowledged that wind turbine is core parts of a wind power 
system. According to figure 5 it is conceivable that people want to get more 
information about wind turbine. The percentage of these people was reach to 
39.20%.On the other hand electrical control is closely related to a wind power 
system, so there are 25.77% of the people are interested in electrical control. 
 

Fi
Figure 5. The statistics of people interest 24. 
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There is no one denying that the technology is most important part of wind 
power industry. So the people who want to get technology about wind power 
are reaching to 31.37%. In this exhibition, it is totally 10.35% people who want 
to look for company to cooperate. That means the technology of wind power in 
China is not mature.24

 

 
Figure 6. The statistics of people aim in exhibition24  

 
This is a great development of wind power in China, from Shanghai and Beijing 
(in Appendix 2) Exhibition China wind power worker get more knowledge 
technology from developed countries meanwhile China can show some of its 
own wind power technology. On the other hand wind power industry market is 
open for the world. This is a good bridge to connection China and the world.  
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5 Case descriptions  
5.1 Overview of a case wind power plant  
 
The total instead capacity of a case wind power plant is 199.5 MW, each of 
WTG (wind turbine generator) installed capacity is 1500 kW and the number of 
total WTG (wind turbine generator) is 133 units. The total investment of this 
project is about 1800 million Yuan. 
 
5.2 Geographical location of a case wind power plant  
 
The wind power plant is located in the Hebei province that is in north of Inner 
Menggu Autonomous Region and near northwest of the Heibei province.  
 
This district belongs to East-Asia continental monsoonal climate, and that is a 
typical middle-temperate zone and sub-arid. The characteristic of the climate 
in this district is lower average temperature, the annual precipitation is 413.6 
mm and annual average temperature is 3.5 ℃, frostless season is between 
100-120 days.  In addition this district is located in essential air duct of Siberia 
and  Menggu country and there had a some special landform such as valley, 
hilly and so on this landform is make a effect include accelerate and 
accumulate the nature wind. It is rich in soil resource the total area of natural 
pasture is 83.7085 km2. On the other hand this district had expressway and 
second-class highway to keep in connect with other province. So this case 
wind power plant is located in this district the total area is 101 km2 and total 
installed capacity is 199.5 MW. 25

 
5.3 Wind resource  
 
5.3.1 Weather Station analysis 
 
       Table 20. The average monthly wind speed during 1977-2006 24

Month 1 2 3 4 5 6 7 8 9 10 11 12 Annual 
wind 
speed  

Wind 
speed 

（m/s) 

3.04 3.18 4.29 5.10 4.38 3.37 2.99 2.12 2.48 3.26 3.43 4.05 3.60  

 
 

According to the weather station report which is the average monthly of wind 
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speed in 1977 to 2006 and annual wind speed of 1977 to 2006 (table19 ), the 
annual wind speed is 3.6 m/s and the largest wind speed is 27 m/s that 
happened in 1983. On the other hand there are two gale periods that is 
between March to May and November to December and breeze period is 
between July and September. The differentia of total annual wind speed is 2.86 
m/s. 
 

Table 20. Annual wind speed of 1977 to 200624

Year Average annual 
wind speed （m/s）

Year  Average annual 
wind speed （m/s） 

1977 4.2  1992 3.8  
1978 4.1  1993 3.6  
1979 4.2  1994 3.6  
1980 4.0  1995 3.7  
1981 4.0  1996 3.8  
1982 3.7  1997 3.1  
1983 4.0  1998 3.1  
1984 3.9  1999 3.1  
1985 3.8  2000 2.8  
1986 3.8  2001 3.4  
1987 4.0  2002 3.3  
1988 3.9  2003 2.6  
1989 3.6  2004 3.0  
1990 3.6  2005 3.5  
1991 3.7  2006 3.2  

 
 

5.3.2 Wind power test  
 
Table 21 show the annual wind speed and wind power density in the case wind 
power plant .The level of wind power density is NO. three, wind resource is 
very rich and this area has a potential to develop.  
 
According to table 21 the period of high wind speed and wind power density is 
between February to May also including November. This is the period where 
the wind speed is fastest and wind power density is larger than any other 
month. The peak month is April, the lowest month is August. 
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Table 21.The annual wind speed and wind power density 24

Height  
(m) 

Annual 
wind speed (m/s) 

Annual wind 
power density 

(W/m2 ) 

60 7.53 353 

65 7.62 365 

70 7.69 377 

80 7.84 398 

85 7.90 408 
 
In summary this district is rich in wind resource and has great development 
potential in climate aspect.  
 
5.4 Types selection for wind turbine  
According to Chinese and other country’s wind power turbine manufacturing 
industry, the different types of wind turbine have different capacity for 
generation. There are six types of wind power turbine that had been selected 
to be tested: WTG 850A, WTG1500B, WTG1500C, WTG1500D, WTG1500E 
and WTG 2000F. Table 23 shows some main function. All of this wind turbine 
had three blades, Rated Power is between 850 - 2000 kW, wind rotor diameter 
is 50 - 80 m, the cut-in wind speed is between 3 - 4 m/s, the cut-out wind speed 
is 21 - 25 m/s, the rated wind speed is 12 - 16 m/s, survival wind speed is 51 - 
70 m/s, the hub height is 55 - 80 m.  
 

Table 22. Equipment list 24

 
Equipment  Unit Total  Units 

price 
(Yuan) 

Types  

Wind turbine 
generator  

Set 133 9525000 1500 kW/690V/50Hz 

Tower Set 15428 13000 H=64.7m 
Box-type 
transformer 
substation 

Set 133 340000 ZB-1600kVA/35-2×±2.5%/0.
69kV  

Main 
transformers 

Set 2 7600000 SFPZ9-100000/220/35, 
100000 
kVA-230±8×1.25%/35kv 
YN,d11 
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Comparing these main functions and considering any other reason such as 
price, financial rewards, the WTG1500E is the final selection, and the 
suggested installation height is 64.7 m. Each one of the wind power turbine 
generator needs one box-type transformer substation. The types of this box 
are ZB-1600 kVA/35-2×±2.5%/0.69 kV (table 22).     

 
Table 23a. Wind turbine Comparison 24

Technical 
Parameter    
types  

WTG 
850A 

WTG 
1500B 

WTG 
1500C 

WTG 
1500D 

WTG 
1500E 

WTG 
2000F 

Rotor 

Diameter(m) 58 77 82.7 77.4 70.5 80 

Swept area of root 
(m2) 

2642 4657 5320 4657 3904 5027 

Speed(r/min) 14.5-30.8 17.3 17.4 17.4 11.1-22.2 16.7 

Cut-in wind speed 3 3 3 3 4 4 

Rated wind speed 16 12.5 10.5 11 14 15 

Cut-out wind 
speed 

21 20 25 20 25 25 

Survival wind 
speed 

52.5 50.1 59.5 51 59.5 70 

Generation 

Types double-fed 
induction 

double-fed 
induction 

double-fed 
induction 

double-fed 
induction 

double-fed 
induction 

double-fed 
induction 

Capacity (kW) 850 1500 1500 1500 1500 2000 

Voltage(V) 690 690 690 690 690 690 

Power factor  -1.9 0.95 0.95 0.95 -1.9 0.98/0.96 

Frequency(Hz) 50 50 50 50 50 50 
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Table23b. Wind turbine Comparison 24

Technical 
Parameter    
types  

WTG 
850A 

WTG 
1500B 

WTG 
1500C 

WTG 
1500D 

WTG 
1500E 

WTG 
2000F 
 

Control System 

Control system closed loop 
control 
system  

closed 
loop 

control 
system  

closed 
loop 

control 
system  

closed 
loop 

control 
system  

closed 
loop 

control 
system  

closed 
loop 

control 
system  

Tower 

Height （m) 
55/65 61.5/70/85 65 65/70/80 64.7 67 

 
5.5 Building project  
 
The total area of a wind power plant is 101 km2, the total civil work of wind 
turbine and box-type transformer substation is 355779.61 m3. See table24  

 
 

Table 24. The quantity of engineering 24

Project   Unit  Total  
The capital construction of wind turbine 
generation  

m3 

 
338856.41 

The capital construction of transformers  m3 

 
15737.6 

The capital construction of main transformers m3 

 
1185.6 

Construction of  road km 70.66 
the total of  civil work of wind turbine and 
Packaged Substation  

m3 

 
355779.61 

 

5.6 Total cost  
 
According to table 25 the total price of a wind farm is about 1800 million Yuan 
among them the most important investment is equipment and installation, the 
fee about that is 1628516900 Yuan which is 90% of the total cost. Meanwhile 
the fee for capital construction is 76723700 Yuan which is 4.26% of the total 
Cost, and the other fee is 96506000 Yuan which is 5.36% of the total cost. 
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Table 25. The total cost list 24

Fee (Million Yuan) Project  
Construction 

and 
Installation  

Equipment Other 
Total(Million 

Yuan) 
Percentage 

of total 
investment% 

Installation 
of 
mechanical 
and 
electrical 
equipment 

69.1442 1559.3727   1628.5169 90.39% 

Capital 
construction 

76.7237     76.7237 4.26% 

Others     96.506 96.506 5.36% 
Total 145.8679 1559.3727 96.506 1801.7466 100% 
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6 Analyses 
6.1 Cost comparison analyses 
The total investment of this case is about 1800 million Yuan. And the average 
cost of per capacity is 9031.31 Yuan/kW. (Appendix 3) This is close to the 
average cost of per capacity in China which is 9340 Yuan/kW.26 According to 
table 26, wind power plant is expensive. Following the development of china 
industry, the average cost of each kilowatt wind power installed capacity is 
8000 -10000 Yuan. Compared with a coal power plant and Hydro power plant, 
the built cost of the wind farm has been doubled. But the material cost of wind is 
0.04-0.05 Yuan/kWh, from the research if the generator capacity of wind power 
has been doubled the cost will reduce by 15%. The cost of wind power will 
decrease in the future with the increasing development of the wind power 
industry. In addition the cost of wind power just 0.04-0.05 Yuan/kWh in china It 
is lower than nuclear power. The advantage is clear. Based on development of 
the wind power equipment domestically made, the advantage of wind power is 
clear, for example, the cost and price is lower than other type’s power. On the 
other side the long-term return of wind power plant payoff is tremendous. From 
the economical aspect to consider invest to wind power plant is a clearly and 
sagacious decision. 
 
Considered the resource aspect, wind power could be related to a free 
resource in China. According to the table 15 Comparing with other resource 
power the cost of wind power is lowest, these price which gives in table 26 
included equipment maintenance costs. The Thermal power is about 0.25 
RMB/kWh, Both Hydro Power and Nuclear power is lower than Thermal power. 
The wind power resource just about 0.05 Yuan/kWh it was the lowest price. 
 
Clearly the thermal power should be consider an emitted carbon dioxide 
problem. From the research the 1 MWh wind power will saves about 1 ton of 
emitted carbon dioxide and 1 MW of installed capacity annually saves about 
2200 tons of emitted carbon dioxide.26 In China the coal price is not stable. 
there are different kinds of reason will influence it, for instance the quality of the 
coal, which region it comes from. Different type of coal gives different amount 
of energy in return, depending on how “pure” it is.25 also the coal resource is 
finite in China; It was not renewable. Compare with wind power thermal power 
still face many potential risks. 
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Table 26. The resource comparison of resource cost and built cost27

Type Cost (Yuan/kWh)  Total Investment built 
cost (Yuan/KW) 

Wind Power 0.05  8500  
Thermal Power  0.25  4000  
Hydro Power 0.10  5000  
Nuclear Power 0.20  10000 

Note: The  cost  in  this  table means  the  average price of  raw material of energy  in 
china. Total  investment built cost=the  investment cost of power plant/ total  instead 
capacity of power plant.   

 
6.2 Measure method and public service system  
 
In China they still have some problems in measurement technology of wind 
power.  
   
In China the information about wind resource are not completely accurate. 
Because these databases of wind resource are not updated on time and the 
methods of wind resource measurement are conservative not advanced and 
the same is true with wind resource management. Basically the main 
information about wind resource is given from the 900 nationwide 
meteorological stations of 10 meters from the ground level in the late 1980s. It 
was an important element for development wind power in China. After that, by 
end of 2003 China Meteorological Administration conducted another survey 
about wind resource. The basic information of wind resource comes from 2000 
meteorological stations. Based on primed information combined with a new 
method the databases can be modified and update. 
 
The current database is not completely correct because until this time the main 
information about wind resource in China is taken from meteorological station 
of 10 meters. So between 2003 and 2005 the UNEP (United Nations 
Environment Program) began to recalculate and update this information about 
wind resource. The testing height increased from 10 m to 50 m and uses the 
modeling to analyze it. But this evaluation is not complete enough. 
Unfortunately, the database of wind power resource did not reach the demand 
of wind market in China. Meanwhile some investors or organization use this 
imperfect information about wind resource to plan and construct the wind 
power plant. It will cause some mistake in the project because these investors 
have not entirely measured and analyze the resource of wind power. There is no 
denying that it was not helpful for the wind power industry development in china. 
Therefore, it is necessary to re-examine assessments of wind resources in 
China.28   
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And some public service system for supporting wind power is inadequate such 
as State wind energy Technology Centre, The state Wind Turbine Testing and 
Information Centre, The State Wind Resource Assessment Centre, the State 
Wind Power Testing and Certification Centre and so on.  
 
6.3 Environment analyses 
 
Everything has two sides like coin; wind energy is clean energy that means 
they will bring great environmental benefits but also negative side effects. The 
advantage side includes reduced air pollution, reduced damage of 
environment and so on. The disadvantage includes noise, damage of birds’ life 
and so on. 
   
6.3.1 Advantage 
 
Reduce air pollution   
 
In China the most popular generation is the capacity of 300000 kW steam 
turbine generations; 4 hundred million tons coals will produce about 10000 kW 
electricity. Meanwhile some air pollution will be accompanied such as CO2, 
SOX. The total dust pollution is 0.5 hundred million tons, CO2 pollution about 10 
hundred million tons, NO X is 0.05hundred million tons, SOX is about 0.08 
hundred million tons.29

 
In 2050 if the total wind power is 4000 hundred million kWh which are 5% of 
total power demands in China, and the total installed capacity is 1.5 hundred 
million kWh, that means they will reduce the use of coal, which is 1.6 hundred 
million tons each year, meanwhile the pollution will reduce too, for example 
CO2 pollution reduces about 4 hundred million tons, NOX reduces 200 hundred 
million tons, SOX reduces 320 hundred million tons.29

 
Reduce the damage  
 
The use of the coal energy means that the forest and soil will be damaged. The 
development of petroleum project in the sea will also affect the environment of 
the sea. And the hydropower station will harm the live environment of fish. 
Compared with other power plants wind power is simple and easy. The 
hydroelectric power plant needs to consider some complex problem such as 
silting, resettlement and so on.  
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6.3.2 Disadvantage  
Noise  

Table 27. Noise Statistics of wind turbine 30

Distance 
of wind turbine (m) 

Noise density /dB 

150 46 
160 45 
200 43 
300 39 
400 37 
 
The main noise source is generator, gearbox and blades whereas the airflow 
noise occurs when the air flows across the blades and turbines. According to 
table 28 this noise which comes from wind farms have little impact on the lives 
of people compared with other noise resource, meanwhile with the technology 
of wind power manufacture development, the noise from wind power turbine is 
decreasing. According to table 27 the distance which is 150 m far away to the 
wind turbine the noise just 46dB (A). 
 

 
Table.28 Noise source Statistics27

Noise source Noise density /dB 
Aircraft Engine 140 
Automobile Engine  80 
office  60 
wind farms 40-50 
Bedroom  40 
defoliation 10 
 
Visual  
Some of the expert which is environment worker point out the wind farm 
damage the scenery of countryside that is the visual pollution, but some 
Investigation proof the wind farm is not damaging the scenery. It is instead 
creating a new Landscape, most people treat the white blades is a new 
symbolic of clean environment. Compared with Thermal power, unclear power 
the wind farm brings less visual damage. 
 
Birds  
Since the capacity of wind generation increase with the height of tower more 
wind power with high tower will be built but this will affect the life of birds. This 
will happen if the wind farm is located in the frequent area of the birds. But this 
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does not usually happen because of the policy regulations in China. According 
to Chinese regulation an environment assessment should be made before a 
construction project is started. This assessment includes the impact on birds.  
According to the research in United States, the level of accidents to birds 
caused by wind turbines represents just 0.01%-0.02% of all birds accident, and 
in Spain another study proof that in 692 wind turbines in 18 wind farms caused 
the death 0f 89 birds, each wind turbines just 0.13 birds.31  
 
According to the new report about birds, by the middle of 21 century, climate 
change will cause the extinction of one bird of one animal and plants, this 
report include the birds. But compared to another power generation the harm 
of wind turbines is very same  
 
In summary the wind power has little negative impact on environment and they 
have great contribution on climate. 
 
6.4 Concession Projects analyses 
Concession project is not perfect, some rules are not clear and they are unfair 
in evaluation process. According to the recently concession projects in China 
this projects gives a great investment environment for investor in China wind 
power market. But this project still has some weakness. The main effect of this 
project could be summarized in the following list:  
   
Low wind power price  
 
The bidding system has caused low wind power price. Because the negative 
impact of the previously concession project was caused by the promise of the 
former National Planning Commission that the bidders proposing the lowest 
price would win the bids. So the bidding price was lower than reasonable to 
make the project effective.22

 
Even though the third and fourth rounds took non-price criteria into 
consideration, in almost all case the organization with the lowest bidding price 
won the bid. This suggests that despite the fact other factors were considered, 
the bidding price was still the determining factor.22

 
Some organizations of wind power industry use some negative method in 
order to decrease the bidding price. This situation will cause unfair competition 
of wind power market in China.  
 
Missing multi-investment mechanism 
This project still misses the multi-investment mechanism, according to the first, 
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second, third and fourth project. The low bidding price can also be seen as an 
indication that wind power organization is enthusiastic about investing in 
technology. This is a good phenomenon in China. But deeply analyzed the 
winning bidders only intend to get the concession project in order to enter the 
wind power field for its future prospects. The aim of these organizations is to 
occupy good resource for the future, instead of considering the investment 
return on their current projects.28  
 
For the small-scale wind power organization, the lower bidding price is bad 
reason for investment. Basically, the lower price shift pressure from the 
investor to the manufactures. In China the turbine manufacturing industry is 
still in early and immature stage. Much more technology is introduced from 
other country. So the set up of a clear multi-investment mechanism to avoid 
these situations is a necessary work. 
 
6.5 China wind power industry analyses 
According to the history of wind power industry, China made great 
development in wind power industry through cooperation with the advanced 
technology company of other countries, or import technology license of Europe 
countries. It was a good help for the wind power industry development. Also it 
motivates the technology to develop. For China, wind power industry, the 
strong technical support is key element for further development.  
 
But unfortunately this technology support is an external resource and it clearly 
weakens innovation capacity. At present, China is short of the technology to 
design and produce MW-scale wind turbine and their key components. 
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7 Suggestions  
In a short, for China wind power development, there are some suggestions 
which should be considered;   
 
Give a policy support  

Based on the Law of renewable energy, china government should set up 
regulation that also include liberalizing financial policy in order to motivate 
some small organization to invest in wind power industry. 
 
Improve the information system and public services system 

 
Modify the primary measuring method in order to correct the database. 
Re-examine assessments of the wind resource in both inland and offshore 
areas, combining wind measurement data and modeling simulations. The 
research in short range weather forecast and relevant safety measures is also 
very important. 
 
It is advantageous to build a national public service for wind power. For basic 
R&D in wind power industry it is a necessary work to improve these national 
public services for wind power such as the State Wind Energy Technology 
Centre, the State Demonstration Wind Farms, the State Wind Turbine Testing 
and Demonstration Platform, the State Wind Power Information Centre and the 
State Wind Resource Assessment Centre and the State. 32

 
In addition Wind Power Testing and Certification Centre a standards and 
certification system for wind power has been established, but yet to be 
improved. It is important to accelerate the creation of technical supportive 
systems for standards, guidelines, testing and certificates.33

 
Suggestion for Concession Projects 

Clearly, the regulation of Concession projects and the preparatory work for 
wind projects needs to be further strengthened in order to regulate the bidding 
process, average bidding price, construct a fair and healthy market. Make a a 
clear and positive competition market. In addition establish a multi-investment 
mechanism in order motivate investment. 
 
Suggestion for wind power industry  

For China wind power industry, it is weakness in technical innovation. So it 
was necessary to promote technical innovation by the companies, accelerate 
technology transfer and knowledge and complete the manufacturing chain for   
turbine components.34 In addition an educational institution should focus on 
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engineer training of wind power. It is another key element of wind power 
industry development. 
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8 Conclusions  
Wind power made great development in China. By the end of 2007 the total 
installed capacity was 5906 MW just lower than USA and Spain. China made 
great development in wind power industry. In 1995 the total installed capacity 
was just 38 MW. So China has made great development in wind power. The 
core advantage is the following: 
 
Resource potential 
According to the case wind power plant, investment in a wind power plant will 
have risk. Generally, the first investment of wind power is expensive and some 
risks exist, such as financial risk. But an investment is very risky but could yield 
great profits. Consider carefully that case wind power plant has development 
potential, when the construction of this case wind power plant is completed. 
The resource of wind power with costs about 0.05 Yuan/kWh (this price is 
close is 0). Compared with another resource, wind power has the lowest price. 
Wind power is clear and renewable energy. Wind power dose not have 
another complex problem such as the emitted carbon dioxide problem, fuel 
cost. 
 

Measuring method and public service system 
Generally, the measuring method of wind power resource was outdating in 
China. Wind resource assessments are not correct enough and the database 
is not update. Based on available database of wind resource in China, It was 
not matching the demand of investors planning for construction of a wind 
power plant. That will cause some investor to take wrong decision.  
 
It cannot be denied that one of most important element in wind power industry 
is information support, because it is the foundation of the building. An accurate 
information system could give manager or investor a good support. It is will 
influence the whole process of wind power development. However, these 
support information systems in China are not completely constructed. Some of 
them are missing. Such as State wind energy Technology Centre, The state 
Wind Turbine Testing and Information Centre and so on. 
 
Environment  
Being a renewable energy, wind power has good performance in an 
environmental aspect even though it still has some damage in noise and bird. 
However, compared with others, this damage is less toward are nature and 
human.  
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Policy and concession project  
On the February 28.2005 Chinese government launched a law concerning 
renewable energy. It gives a strategy for how to develop renewable energy and 
gives a legalization to support development of renewable. 
 
In order to promote wind power industry development in China, Chinese 
government conducted four rounds of wind concession tendering 
programmers during the period of 2003-2006. Until now this Concession 
Projects is a main method to manage wind power in China. The purpose of 
these projects is to enhance wind power development in China. However, 
deeply thinking there still exist some shortage. Firstly, the lower price is a result 
of uncompleted guidelines of this project. It causes an unfair market in China. 
And secondly, this project misses clear multi-investment mechanism; it was not 
favorable for a wind power industry grow up. And also it will cause an unfair 
competition market in China.  
 
Wind power industry  
By the end of 2007 there were about 40 companies that produce wind turbine. 
And these 40 companies consist of 17 Domestics manufactures, 12 Private 
enterprises, 7 Joints venture manufactures and 4 foreign companies. 
According to China wind power industry, the core problem is missing 
technology innovation and independent innovation in China. Until now the core 
technology of wind power in China is from European country. However, there 
are some organizations that are developing new technology of wind power, but 
it does not match the demand of market in China. 
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9 Development Perspectives and Imagination 
Table 29. Perspectives of wind power development 35

 

 

 
Table 29 shows the 3 development scenarios for the Chinese wind market. 
This development scenario of wind power includes a low goal, a middle goal 
and a high goal. The low goal is a normal scenario in China and at this time the 
low goal is accomplished. If there are not any other external reasons, the 
middle goal will be finished. If the last high goal has to be achieved it needs 
more and more supporting system such as the grid connection, offshore wind 
power and so on. 
 
The low goal is the conservative estimation. Judging from the face that newly 
installed capacity reached 3304 MW in 2007 representing a 147%13 increase 
annual installed capacity in 2007 was 3304 MW,13 despite there are some 
weakness in manufacturing of wind power industry, But a domestic wind 
turbine manufacturing industry have been established. From 2008 onwards, 
therefore, the average increase in capacity should reach 50%35. So by the end 
of 2010 the cumulative installed capacity will reached 12000 MW. Compare 
with the low goal which is 8000 MW (table 29); this is a conservative estimation 
in 2010. 
 
By the end of 2020, the total cumulative installed capacity estimated to be 
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40000 MW (that is a low goal). However, based on the past ten years average 
growth rate in the world (28.3%) 35, the low goal will be well achieved five years 
ahead. However, after 2015 based on the average growth rate in the world 
which is 18% (table 29); by the end of 2020 the total cumulative installed 
capacity of wind power in China could reach 70000 MW; this is match in the 
middle goal. 
 
After 2020, wind power should already be competitive with tradition power 
such as coal. According to the Global Annual Growth of 14 %( table 28), by 
end of 2030 total installed capacity could reach 12000 MW this is low goal. And  
According to the middle goal, with annual increase installed capacity at over 
11GW, which means a 30% growth rate (the same percentage level as in the 
EU over the last five years), then by 2030 total installed capacity could reach 
180000 MW. Under this scenario, wind would account for 11% of the total 
installed power capacity and 5.7% of total electricity generation. View it 
optimistically if the high goal could reach that means after 2020 the wind 
market will maintain an annual installed capacity of 14000 MW, reaching an 
installed capacity of 270 000 MW by the 2030. This scenario, wind would 
account for 16% of the total installed power capacity and nearly 8.6 % of total 
electricity generation. That means wind power could be completive with other 
tradition power.35

 
By the end of 2030 the technology of hydroelectric and wind is maturity, and 
base on the low coast. After 2050 the total cumulative installed capacity of 
wind power will be reached between 4-6hundred million kW. 32

 
The chair person of Global Wind Energy Council Arthouros Zervos point out 
the total installed capacity of wind power in china is more than five years in 
Europe the wind power industry of china made great development; it is change 
of the energy market in the world. 
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Appendix 1 

Letter of Invitation New Energy Fair 2008 3nd China (Beijing) 
International Wind Energy Exposition and Seminar 
 
Overview of exhibition 

Exhibition Time: April 28-30, 2008 

Exhibition Site: Beijing National Agricultural Exhibition Center (No.16, North 
Dongsanhuan Road, Chaoyang District) 

Sponsored by: China Energy Enterprise Management Association 
China Beijing New Energy & Renewable Energy Association 

Organizer:  Shanghai Xingzhan Exhibition Planning Co., Ltd. 
Beijing Qimeng International Exhibition Co., Ltd. 

1 Exposition Profile 

 
The Chinese wind power generation industry is developing comparatively 
quickly but still has a very big gap with the growth level of the international 
wind power generation industry. China’s domestic wind power generation 
equipment mainly and strongly relies on import. Although the cost of wind 
power has already descended a lot, compared with the advantages of the cost 
of thermal power generation, the cost of wind power generation is not 
obviously outstanding in a short term and the growth of the wind power 

generation industry still has a lot of baffling factors. It is the high risk from the 
investment in wind power generation will inevitably bring high income for the 
wind power generation industry. In the industry, its economic and social effects, 
and the strategy for sustainable development and for thrift being pursued in 
China currently, all provide a very big growth space for the power generation 
industry. According to relevant experts’ prediction, after 2010, China will 
become the center of the international wind energy market and may also 
become the manufacturing center of the wind power generation market. As a 
clean and renewable source of energy, wind energy is valued more and more 
by the international community. 
 

Along with the quick growth of China’s wind power plants, the manufacturing 
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business of wind power generator sets is also under continuous development 
and enhancement. For the purpose of studying foreign advanced technology, 
exalting China’s production and manufacture techniques, accelerating China’s 
wind power generation industry, strengthening international cooperation, 
guiding the industry’s growth, integrating the industry’s resources, the Asian 
Wind Energy Association, China Beijing New Energy and Renewable Energy 
Association and Beijing Enterprise Alliance International Exhibition Co., Ltd will 
jointly sponsor "2008 China(Beijing) International Wind Energy Exposition and 
Seminar", which will be held solemnly and impressively in the National 
Agriculture Exhibition Hall in Beijing from April 7th to 9th, 2008.This exhibition 
will not only be a stage for fully demonstrating latest products, but also a good 
opportunity for developing the market and contacting new clients. 

 

2 Exhibition Schedule 

April 26-27, 2008（9：00—17：00） Register and Move-in of Manufacturers  
April 28, 2008 - morning（9：00） Opening Ceremony 
April 28-30, 2008 （9：30—16：30）  Trade Negotiation of Clients and 
Manufacturers 
April 30, 2008--afternoon （4：00） Move-out 

3 Exhibitions  
Wind power generator sets:  

Grid-combining wind power generator sets; grid-separating wind power 
generator sets; wind-light complementing power generation system; wind 
power draw water machines. 

Wind power generation sets’ matching equipment and parts: 

Vanes and their related materials; Composite materials; Gear cases, bearings, 
lubricating oil(agent); Power generators, transformers; Control systems, 
remote monitoring and control systems, converters; Hydraulic pressure 
systems; Safety systems, protection systems; Cables, cable sheaths; 
Installation, transport equipment, fasteners; Testing equipment; Sea wind 
power machine foundations, platforms and towers; Various water pumps 
matching wind power machines. 
 

Service and Consultancy: 
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Associations, funds, financial investment companies, media, certification and 
training agencies; Wind power generation fields: wind resource assessment, 
wind power generation field design, wind power generation field construction 
and management; Advisory services for electric power investment and grid 
operation; Advisory services for grid-combining, transmission, installation and 
maintenance.” Quoted from http://www.bjwind.com/
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Appendix 2 

  
The evaluation procedure  
 
a)  Initial evaluation: The Business and Technical Groups decide whether 
the proposals respond to the bidding requirements and whether there are 
mistakes or reservations. The Business Group will finish the initial evaluation 
report on the noted concession agreement and submit it to the evaluation 
committee. The Technical Group will evaluate the technical plan and noted 
electricity purchase contract and submit them to the evaluation committee.   
 
b) Detailed evaluation: The Technical Group evaluates the technical plan, 
financial plan, financing proposal, experience etc.   to decide  whether   
they meet   the requirements.  It will finish the evaluation on the noted 
concession agreement and electricity purchase contract and determine the list 
of candidates.   
 
c) Ranking of candidates: The evaluation committee ranks the candidates 
based on the detailed evaluation report. The companies ranked second and 
third are recommended as candidates for negotiation.   
 
d) Clarification:  In order to evaluate and compare the proposals, the bidders 
might be requested to give written clarification on unclear statements in their 
proposals. However, requests, proposals, permission or acceptance of a 
change related to the price or other important contents are not acceptable. All 
clarification requests must be issued and collected in writing. They need 
signatures from both parties and can form part of the eventual contract with 
legal force. 
 
e) Negotiation: The evaluation committee negotiates with the candidates on 
the bidding documents and suggestions or modifications according to the 
bidding requirements. The negotiation begins with the candidate who has the 
highest ranking and continues until the committee is satisfied. Negotiation 
involves both price terms as well as any other non-price items. 
 
Four  rounds  of wind  farm  concession  projects  from 2003  to 2006 
have been  important steps  in  the context of Chinese power sector  
reform, which has  resulted  in the separation of power generating 
companies  from  the supply utilities. This reform process exempts wind 
power from market competition by offering a fixed price and a long-term 
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contract. The utilities invest in the construction of transmission lines and 
transformers from wind farms to the grid.  The monopoly over wind power by 
the former Ministry of Power has been broken, helping to draw in investors 
from both home and abroad and encourage Competition. Requirements for the 
extent of localization in turbine manufacture have been set. When  there was 
no  fixed price  for wind power and  the  local government authorities  and  
utilities were  not  supportive  of wind farm development, the concession 
projects organized by central government have played a significant role in 
promoting acceptance of  large scale wind power  to  the grid.” Quoted from 
Li Junfeng, Gao Hu (China wind power report 2007 p27) 
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Appendix 3 

 
1. technically exploitable wind energy= 0.785R/10 

The 0.785=0.52 * (the area of 1m rotor diameter) 
R is the theoretically exploitable wind energy 
 

2. The formula of air density  

 
The p is annual air pressure, p=863.shPa 

   t is annual temperature ,t=3.91℃ 

   e is annual vapor pressure e=6.4hPa 
so the result is 1.083kg/m3    

 

In normal situation the p is a constant  
 
3 The formula of average cost in A wind power plant 
 
9031.31 Yuan/kW =1801746600 Yuan(Total investment of A wind power plant )
                  199500 kW(Total instead capacity of A wind power plant ) 
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