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摘要摘要摘要摘要： 

针对励磁控制系统中PID控制参数整定难的问题，提出了一种基于Tent映射的混沌自适应权重粒子群优化算法对

控制器参数优化，采用两级优化策略，第一级粒子群进行快速全局搜索；第二级混沌搜索进行局部遍历搜索；并

通过在粒子群算法中引入自适应权重及在混沌局部搜索中采用Tent映射的方法对混沌粒子群搜索算法进行改进，

解决了常规粒子群算法易陷入局部极值且在迭代后期收敛效率低的问题，在建立励磁控制系统简单模型的基础

上，实现同步发电机励磁系统的参数优化控制。仿真研究表明，新方法与常规粒子群方法相比具有较好的收敛速

度和精度，能有效改善励磁控制系统空载起励和孤网过渡过程的动态性能。 
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Application Study of Tent Mapping-Based Chaos Adaptive PSO Algorithm in 
Excitation Control System of Synchronous Generator

HE Hui ,ZHOU Jianzhong ,KOU Pangao ,ZHANG Xiaoyuan 

School of Hydroelectric Digitization Engineering, Huazhong University of Science and Technology, 
Wuhan 430074, Hubei Province, China 

Abstract: 

According to the difficulty of proportional – integral – derivative (PID) parameters obtaining in 
excitation control system, this paper presents a novel Chaos Adaptive Particle Swarm Optimization 
based on tent mapping to solve the problem. By adopting two step optimization search strategy, the 
first step executed global search with Particle Swarm Optimization (PSO) and second step executed 
local search with Chaos Local Search. By using adaptive weight in PSO and using tent mapping in 
Chaos Local Search, the proposed method improved convergence efficiency and avoided PSO falling 
into local best or premature. On the basis of the simple model for the excitation control system, this 
method can realizes the optimal control of the excitation control system under full conditions. 
Compared with the PSO, the novel method was indeed more convergence efficient and accuracy in 
excitation control system. It improves the dynamic performance of the excitation control system 
transient on no-load excitation and isolated operation conditions. 
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