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摘要摘要摘要摘要： 

针对模糊C-均值聚类方法(FCM)应用于机组分群时存在易收敛于局部最优值的问题, 提出了改进的PSO-FCM算法

用于机组分群, 并阐述了分群算法中关键参数的选取方法。为充分利用FCM多特征量分析的优点, 同时引入功角、

角速度作为分群特征量, 避免了复合功角法的复合系数选取问题；提出了利用同调性指标自适应确定分群数目的

方法, 充分利用了模糊划分矩阵的结果, 增强了分群的灵活性；分群时采用约一个摇摆周期的数据分析, 能够跟踪

机组分群的动态变化, 与轨迹预测相结合, 可应用于EEAC法中摆次稳定裕度在线预估的研究。理论分析和仿真结

果表明, 所提方法能够取得一致、稳定的分群结果, 效果优于传统的模糊聚类方法。 
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Generators Clustering Approach Used in Transient Stability Analysis Based on 
Improved PSO-FCM Algorithm

ZHANG Yuanyuan, GONG Qingwu, CHEN Daojun, LIU Dong 

School of Electrical Engineering, Wuhan University, Wuhan 430072, Hubei Province, China 

Abstract: 

In order to solve the problem that fuzzy C-means algorithm applied for generator grouping is likely to 
converge on local optimal value, an improved PSO-FCM algorithm is proposed and the method of 
selecting the key parameters is also described. To take full advantage of multi-character analysis of 
FCM, while introducing power angle and angular velocity simultaneously as the clustering characters, so 
it avoids the problem of selecting recombination coefficient in recombination angle method. The method 
of determining adaptively clustering number is proposed according to coherent norm that utilizes fully 
fuzzy partition matrix and enhances the flexibility of grouping. Trajectories data around a swing cycle 
are analyzed for grouping, which can track the dynamic changes of generator grouping. Theoretical 
analysis and simulations results show that the proposed algorithm can achieve consistent and stable 
grouping result that is better than the traditional fuzzy clustering algorithm. 

Keywords: particle swarm optimization (PSO)   fuzzy C-means (FCM)   dynamic unit clustering   
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