
中国电机工程学报 2010, 30(5) 100-106 DOI:     ISSN: 0258-8013 CN: 11-2107/TM

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

动力机械与工程 扩展功能 

本文信息

Supporting info 

PDF(238KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 
文章反馈 

浏览反馈信息 

本文关键词相关文章

水轮机调速器

比例积分微分参数优化

时间乘误差绝对值积分性能指

标

水力过渡过程

粒子群优化算法

本文作者相关文章

方红庆

陈龙

李训铭

PubMed

Article by Fang,H.Q 

Article by Chen,l 

Article by Li,X.M 

基于线性与非线性模型的水轮机调速器PID参数优化比较

方红庆，陈龙，李训铭

河海大学能源与电气学院

摘要： 

分别推导出了基于线性模型和非线性模型的水轮机调节系统闭环比例积分微分(proportional-integral-
derivative，PID)控制的微分方程。以水轮发电机组转速偏差相对值的时间乘误差绝对值积分指标作为粒子群优化

算法的适应度函数，分别实现了采用这2种不同数学模型的水轮机调速器PID参数的优化设计。计算结果表明，

PSO优化算法对于非线性系统控制参数的优化设计是一种有效的方法；采用不同数学模型的水轮机调节系统，其

PID参数的优化结果是不同的；水轮机调节系统采用非线性模型时的优化结果相对较好。 
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Comparisons of Optimal Tuning Hydro Turbine Governor PID Gains Based on Linear 
and Nonlinear Mathematical Models

FANG Hong-qing, CHEN Long, LI Xun-ming 

College of Energy and Electrical, Hohai University 

Abstract: 

The differential equations of the closed-loop system with proportional-integral-derivative (PID) control 
law for hydro turbine regulating system based on linear model, as well as nonlinear model were 
deduced, respectively. Then, the integral of time multiplied by the absolute value of error (ITAE) 
performance criterion of hydro turbine speed relative error was applied as fitness function of particle 
swarm optimization (PSO) algorithm to optimize tuning hydro turbine governor PID gains based on 
different mathematical models. The calculating results indicate that PSO algorithm can effectively 
optimize the control parameters for nonlinear control system. Additionally, the optimized PID gains are 
different between linear model and nonlinear model. The results are relatively better if the nonlinear 
model is applied.
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