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Fig.1 Topology of Structure 1

BIAbF A ¢ RGP Z, #4 BAIE AR ] % 2
Hh T R G T SRR

{HXFPEEA T SVG Ab T Gk Ml | {3 58 42 £ 2%
HE U 1 TCR AL F o UM | T AR B ™ A= 19365 % Tt
R SVG #MZ | 255 2 Gl e ) 5 175 e
12 ERGBEH 2

SVC i 5 SVG BEHLA Bl 37 SVC ALHEE T
Tk SVG FBBAEIT B M, r S EE N 2 B

(e

Z, SVG TCR
Dr ,
AC " —

- A
[ | |[ZH] ?
P 2 il #%
._.t)g(": - L,j’,@i ,,,,,,,, _

B 2 %512 WiRiNER
Fig.2 Topology of Structure 2
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Fig.3 Feasible topology
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Fig.4 Structure of traditional PI controller
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Fig.5 Structure of improved PI controller
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Fig.6 Comparison of step response curve between
traditional and improved PI controller
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Fig.7 Simplified schematic diagram
of artificial immune algorithm
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Fig.8 Flowchart of improved PI control
based on immune algorithm
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Advanced hybrid SVC model and corresponding control strategy

based on artificial immune algorithm
CHEN Saisai, LI Kejun, WANG Zhuodi, YAN Wenning
(School of Electrical Engineering,Shandong University, Ji’nan 250061 ,China)

Abstract: Since the effect of SVC(Static Var Compensator) is not ideal in voltage flicker suppression and
harmonic elimination and SVG (Static Var Generator) is too expensive,a hybrid SVC model of FC+TCR+SVG
is proposed. The cheap and large-capacity SVC(FC+TCR) compensates most reactive power while the small-

capacity SVG compensates remaining reactive power,suppresses voltage flicker and eliminates harmonics,

which complement each other to give utmost consideration to both cost and performance. Different module

structures are analyzed to determine a feasible structure of circuit distribution for minimizing the interference

among modules. An improved dynamic PI controller based on the artificial immune algorithm and a strategy

of coordinative control among modules are proposed. The results of PSCAD simulation show that,compared

with the traditional SVC,the proposed hybrid SVC has faster response speed and better performance in

compensation and harmonic suppression. It is comparable with SVG in comprehensive performance and saves

more than 50% cost.

Key words: static var compensator; modularization; improved PI controller; artificial immune algorithm;

support vector machines; PSCAD
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