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摘要摘要摘要摘要： 

海上风电场内部电气系统布局方案是近年来研究的热点，其中放射形布局目前应用的最经济的布局方案。本文从

开关配置的角度对放射形布局的经济性进行研究，在已有的传统开关配置方案基础上提出了开关完全配置方案和

开关部分配置方案，并在综合考虑了投资成本和故障机会成本（由于海底电缆故障所损失的应得发电收益）两个

因素后对这三种开关配置方案的总成本进行评估。最后，本文对影响总成本的几个重要参数进行了灵敏度分析。 
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Economic Study on Internal Electrical Systems of Offshore Wind Farms with 
Consideration of Cable Outage
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Abstract: 

Internal electrical system layouts of offshore wind farms have received a good deal of attention 
recently, in which the traditional radial design has the lowest investment cost. From the viewpoint of 
switchgear configuration, this paper proposes two new solutions——switchgear fully configuration and 
switchgear partly configuration based on the traditional switchgear configuration, and assesses the total 
cost of all the three configurations, considering the investment costs and the opportunity cost of failure 
(the lost income due to the submarine cable fault). At last the paper carries out a sensitivity analysis 
involving several important parameters. 

Keywords: 

收稿日期收稿日期收稿日期收稿日期 2009-03-16 修回日期修回日期修回日期修回日期 2009-06-24 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2010-02-11 

DOI: 

基金基金基金基金项项项项目目目目: 

基金项目：国家自然科学基金项目(50977050, 50823001)。 

通通通通讯讯讯讯作者作者作者作者: 王建东

作者作者作者作者简简简简介介介介: 王建东(1983—)，男，工程师，研究方向为风力发电；李国杰(1965—)，男，副教授，从事电力系统

分析与控制、新能源及电能质量的研究工作，E-mail：liguojie@tsinghua.edu.cn。 

作者作者作者作者Email: wjd889@163.com 

参参参参考文考文考文考文献献献献：：：：

[1] Lemming J K，Morthorst P E，Clausen N E．Offshore wind power experiences，potential and key 
issues for deployment[C]．IEA Workshop on Offshore Wind Power; Experiences, Potentials & Key 
Issues for Deployment，Berlin，Germany，2007． [2] Morthorst P E．Economics of offshore wind 
power[C]．IEA Workshop on Offshore Wind Power; Experiences, Potentials & Key Issues for 
Deployment，Berlin，Germany，2007． [3] 黄东风．欧洲海上风电的发展[J]．能源工程，2008(2)：24-
27． Huang Dongfeng．The survey of off-shore wind power development in Europe[J]．Energy 
Engineering，2008(2)：24-27(in Chinese)． [4] 陈炳森，胡华丽．我国风电发展概况及展望[J]．电网技术，

2008，32(2)：272-275． Chen Bingsen，Hu Huali．General situation and prospect of wind power in 
China[J]．Power System Technology，2008，32(2)：272-275(in Chinese)． [5] Quinonez V G，Ault G 



W，Anaya L O，et al．Electrical collector system options for large offshore wind farms[J]．IET 
Renewable Power Generation，2007，1(2)：107-114． [6] Ault G W，Gair S，McDonald J R．Electrical 
system designs for the proposed 1GW beatrice offshore wind farm[C]．Fifth International Workshop on 
Large-Scale Integration of Wind Power and Transmission Networks for Offshore Wind Farms，
Glasgow，Scotland，2005． [7] Morgan C A，Snodin H M，Scott N C．Offshore wind economies of 
scale，engineering resource and load factors[R]．Garrad Hassan & Partners Report，2003． [8] 王建

东，李国杰．海上风电场内部电气系统布局经济性对比[J]．电力系统自动化，2009，33(11)：99-103． Wang 
Jiandong，Li Guojie．Economic comparison of different collector networks internal electrical system 
layouts from offshore wind farms[J]．Power System Technology，2009，33(11)：99-103(in Chinese)． 

[9] Gardner P，Craig L M，Smith G J．Electrical systems for offshore wind farms[R]．Garrad Hassan & 
Partners Report，2000． [10] Hopewell P D，Castro-Sayas F，Bailey D I．Optimizing the design of 
offshore wind farm collection networks[C]．Universities Power Engineering Conference，Manchester，
2006． [11] Scutariu M．Techno-economical optioneering of offshore wind farms electrical systems
[J]．IEEE on Power Technology，2007，1(5)：2195-2200． [12] Ribrant J，Margareta B．Survey of 
failures in wind power systems with focus on Swedish wind power plants during 1997—2005[J]．IEEE 
Trans on Energy Conversion，2007，22(1)：167-173． 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

Copyright by 电网技术


