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Parameter optimization of power system stabilizer on particle swarm optimization algorithm

WU Feng, CHEN Wei-rong ,LI Qi, LU Xiao-fan
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Particle swarm optimization (PSO-w) applied to continuous space is a swarm intelligence optimization algorithm with
preferable ability of global search and search rate. Based on the single machine infinity system, PSO-w is proposed to optimize the
parameter of power system stabilizer (PSS). Based on optimal control principle, the performance of PSS and excitation system is
considered into the method. The parameter optimization is converted to a problem of constraint inequality, and according to the least
error with system output, the control object is consider as the ability of tracking reference value(the principle of ITAE). MATLAB

simulation results show that the stability of the PSS with the method is enhanced.
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Fig.1 A simulation module diagram of the single machine
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Tab. 1 Parameter optimization result of CLSPO and PSO-o»

¥ CLPSO PSO-w
K 3.9213 29.4309
T1 0.0256 0.076 1
73 0.614 6 0.3410

R 2 AR RERFMLE, RHRRLERL PSS B
FELIEEEN 00623, RARLTIEHIEEHRE, &




-56- L RSN HE L]

¥ PSS FRGRE, ERVBRGEXTHHEEH
B, H 0.15. B PSO-0 BEARALE 1 PSS HIFR
JEHLIR = F 0.400 0, BEAFEEHIRE T REHHE.

3
6.5 %10

MSE

5.5

5

5 10 20 25 30

15
Epochs

B2 BEIED ITAE T LiaE
Fig. 2 Trend of ITAE during searching

R 2 B RERFEE

Tab.2 The characteristic value of the single machine system
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Fig.3 Dynamic response curve of rotor speed of generator
(adding disturbance of 5%)
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Fig.4 Dynamic response curve of electromagnetism power of
generator (adding disturbance of 5%)
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Fig.5 Dynamic response curve of rotor speed of generator
(the fault of three phase short circuit)
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Fig.6 Dynamic response curve of electromagnetism power of
generator (the fault of three phase short circuit)
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Fig.7 Dynamic response curve of rotor speed of
generator (the fault of three phase break circuit)
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Fig.8 Dynamic response curve of electromagnetism power of
generator (the fault of three phase break circuit)
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