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range of resonant-free C-type filter
at each frequency
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Table 1 Component parameter selection range of
C-type filter’s resonant-free design before
and after improvement
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Fig.7 Flow chart of the resonant-free C-type
filter's improved optimized design
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Table 2 Parameters of the wind farm
grid-connected system

R 2 HfH
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Table 3 Background harmonic voltage, literature [4]
limit and harmonic ampilification ratio limit

WK V% Vi/%  H
2 0.91 1.50 1.65
3 0.57 1.50 2.63
5 1.28 1.50 1.17
7 0.92 1.50 1.63
9 0.72 1.50 2.08
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13 0.59 1.50 2.54
15 0.33 1.50 4.55
17 0.40 1.50 3.75
19 0.32 1.50 4.69
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Fig.9 The relationship among parameter selection
range,cost and H,,, of C-type filter
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Table 4 The parameters of C-type filter elements
before and after improvement

gt S8 CBIyEPA:  BOH C BIIEPA

HL 2/ 5.92 5.92
¢ H1 R/ kV 126.97 128.61
B/ A 236.7 239.7
T %/ Mvar  29.97 30.75

HL 2/ 27.3 33.7

¢, 1 JE/kV 27.54 22.61
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T %/ Mvar 6.50 5.40
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i/ A 81.7

T 2R/ Mvar 0.128
B/ mH 16.03

L HE/kV 1.61

i/ A 319

TR/ Mvar 0.51
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Table 5 C-type filter's element costs before
and after improvement
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Table 6 The robustness of the C-type filter
before and after improvement in case of
component fabrication deviation
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An optimal design method of the resonant-free C-type filter
XU Fangwei', JIA Junwei', GUO Kai', XU Lin*, CHEN Jiale', LU Yuguo'
(1. College of Electrical Engineering,Sichuan University , Chendu 610065, China;

2. State Grid Sichuan Electric Power Company Research Institute ,Chendu 610094, China)
Abstract ; Configuring a reactive power compensation capacitors as a resonant-free C-type filter is a common method to suppress
reaclive power compensation capacitors resonance. It can also be used to reduce the amplification of harmonic voltage caused by
resonance and the power loss of the filter. However,the parameter selection range of resonant-free C-type filters is limited when
the low frequency harmonic resonance needs to be suppressed, making it challenging to achieve low frequency harmonic
resonance suppression economically. To address this issue,an optimal design method of a resonant-free C-type filter is proposed.
Firstly,an improved C-type filter structure is designed to eliminate potential low frequency resonance points by incorporating a
low frequency harmonic resonance suppression unit into the C-type filter. Next, a configuration model of the filter’s element
parameter is established ,which takes into account the cost, power loss,the performance of resonant suppression and the selection
range of element parameters. The optimal value of the improved C-type filter element parameters can be determined by the
configuration model. The simulation and comparison results show that the filter designed by the method in this paper reduces the
harmonic amplification ratio significantly and it has better performance of resonant suppression based on controlling the cost and
power loss.

Keywords : C-type filter; resonant-free design; capacitor resonance suppression; adaptive differential evolution algorithm;

component configuration cost;optimization design of filter
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