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Particle swarm optimization algorithm based excitation system parameters identification
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(1. College of Electrical Engineering , Hohai University, Nanjing 210024, China;
2. Nuclear Power Qinshan Joint Venture Co., Ltd, Haiyan 314300, China)

Abstract: Frequency-domain test methods are generally used to abtain excitation system model parameters, but the power system is
a nonlinear system, so testing needs to be done in frequency domain linear process, while parameter line model identification methods
in time-domain identification method exist linear processing problem. Time-domain non-parametric model identification method is
used to record transferred volume curve when step disturbance. First, non-linear characteristics is identified, and then using dynamic
fitting technique and adopting improved particle swarm algorithm used by the measured signal, depending on the target function, it
dynamically adjusts the inertia weight of particles flying speed and gets the model parameters from the dynamic curves to achieve
parameter identification. Experiment proved that the new algorithm can be a good balance between local search and global search
ability of particle swarm algorithm to overcome the shortcomings that the elementary particle swarm optimization algorithm is
vulnerable to local optimum.
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Fig.1 Process of identification
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Tab.1 Parameters and its range that need identifying of
generator excitation system

TR ATAMER S T /s 0~0.5
VAR MR R T /s 0~0.5
P K 1~10.0
W B K 0~100
VAT R A0 I ) T 1~10.0
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RPN HE T 0~20
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Fig.2 Excitation system model
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Fig.3 PSO algorithm output trend curve fitting
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Tab.2 Parameter identification results

BLI TIPSO [y r S S SR

S B WK T e K | K T K, T, T
2.0e-7 102 0.191 0.116 4.01 15.1 7.1 0.003 10.0 3.1
2.0e-8 110 0.201 0.118 3.81 14.2 6.8 0.002 9.81 2.8
PSO 2.0e-9 132 0.211 0.119 3.62 13.2 6.2 0.002 9.51 2.6
2.0e-10 156 0.212 0.121 3.56 11.9 6.0 0.001 8.92 2.3
2.0e-11 252 0.213 0.123 3.41 11.2 5.6 0.001 8.41 22
2.0e-12 312 0.213 0.123 3.35 10.5 53 0.001 8.51 2.1
2.0e-7 98 0.205 0.119 3.41 11.6 5.6 0.002 9.81 2.8
2.0e-8 100 0.211 0.121 3.36 11.0 5.4 0.001 8.92 2.6
2.0e-9 118 0.212 0.123 335 10.5 52 0.001 8.41 23
IPSO
2.0e-10 137 0.213 0.122 3.34 10.3 4.9 0.001 8.51 22
2.0e-11 239 0.213 0.122 3.34 10.1 5.1 0.001 8.68 2.1
2.0e-12 276 0.213 0.122 3.34 10.0 5.0 0.001 8.65 2.1
Bt 0.214 0.122 3.34 10 5 0.001 8.61 2.14
R LR 0.5 0.5 10 100 10 0.02 20 10
R TR 0 0 1 0 1 0 0 0
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