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Application Study of Tent Mapping-Based Chaos Adaptive PSO Algorithm in

Excitation Control System of Synchronous Generator
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ABSTRACT: To solve the problem that in excitation control
system the parameters of proportional integral differential(PID)
controller are difficult to be set, a Tent mapping-based chaos
adaptive weight particle swarm optimization(PSO) algorithm is
proposed to optimize controller parameters. A two-step
optimization strategy is adopted: in the first step the fast
adaptive particle swarm optimization (APSO) is used for global
search; in the second step the Tent mapping-based chaos local
search (CLS) is used to perform local ergodic search for the
search result from the first step. By means of leading the
weight into PSO

Tent-mapping in CLS, the chaos particle swarm search

adaptive algorithm and adopting
algorithm is improved, thus the problems that conventional
particle swarm algorithm is apt to fall into local extremum and
in the later stage of iteration the convergence is inefficient are
solved, and on the basis of establishing a simple model of
excitation control system the parameter optimization control of
excitation system for synchronous generator is implemented.
The proposed method possesses faster convergence speed and
better accuracy, thus both no-load energizing of excitation
control system and dynamic performance of transient process

in isolated network can be effectively improved.

KEY WORDS: excitation control; Tent mapping; chaos;
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Tab.1 Comparison of the optimization results of two
controllers under 100/150/200 iterative times

)

T, Pl K, K; K, BUMEE M/% TJs
PSO-PID 1.4898 0.5283 0.1982 02620 163 120

100
CAPSO-PID 0.9846 03908 0.2593 0.2370 109 0.90

150 PSO-PID 1.2978 0.5203 0.1785 0.2435 158 0.87
CAPSO-PID 0.8986 03542 0.2934 0.2361 24 0.6l

PSO-PID 1.0765 0.4822 0.1887 0.2290 102 0.84
CAPSO-PID 0.9551 0.3570 0.2985 0.2179 0.6 0.50
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