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Fig.5 Optimization allocation results of optimal turbine
ratio for hybrid wind farm considering economy

and stability
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Optimization strategy for turbine type ratio of hybrid wind farm considering
small-signal stability and economy
Wang Haocheng', Tu Yingang',Qiu Ziming',Zou Xiaoming’, Du Xiong'
(1. National Key Laboratory of Power Transmission and Transformation Equipment Technology,Chongqing University,
Chongging 400044, China;

2. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211103, China)
Abstract: The current optimal configuration for turbine type ratio of hybrid wind farm mostly takes the eco-
nomic benefit as the main object, which ignores the constraints of small signal stability of the system.
Therefore,, an optimization strategy for turbine type ratio of hybrid wind farm is proposed considering small
signal stability and economy. The small signal model of whole wind speed interval for hybrid wind farm
grid-connected system is constructed, and the analysis method of stable operation domain about wind speed
and turbine type ratio is proposed. The whole life cycle economic model of hybrid wind farm is built con-
taining turbine type ratio,the stable operation domain is taken as the constraint,and the multi-objective opti-
mization model with the goal of highest net present value and lowest levelized cost of electricity is construc-
ted. The nondominated sorting genetic algorithm II is adopted to obtain the frontier solution set of turbine
type ratio considering the stability and economy,and the technique for order preference by similarity to an
ideal solution is used to give the optimal turbine type ratio scheme. The effectiveness of the proposed stra-
tegy is verified by the example analysis of four typical wind resource areas. The research results show that
the constraints of small signal stability significantly impact the optimal turbine type ratio scheme of hybrid
wind farm,which needs to be considered in the economic planning stage of wind farm.

Key words: hybrid wind farm; wind power; turbine type ratio of wind farm;small signal stability; stability

analysis ; stable operation domain;economy



