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Online identification method of detuning element of single-tuned filter
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Wuhan University, Wuhan 430072, China)

Abstract: The online identification of the filter detuning elements has an important practical value for improving the reliability of the
HVDC system. This paper presents a novel method for online identification of the detuning elements of the DC-side filter of the
HVDC system. The method only needs to measure and extract the harmonic components from the current that through the
single-tuned filter. Weather the filter has detuned or not can be known by the analyzing the change rate of the harmonic current under
resonant frequency. In the situations that the filter has detuned, the detuned elements can be identified by calculating the ratio of the
change rates of several special harmonic current. This method can be realized based on a simple modification of the traditional
DC-filter, and thus the function of the filter is expanded. This paper presents the principles of the proposed method and the simulation
results of the application of this method on different filters verify the validity and effectiveness of the proposed method.
This work is supported by National Natural Science Foundation of China (No. 51007065).
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Fig. 1 Structure of single-tuned filter
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Table 1 Harmonic current change rate and the ratio

A HUACRIE UK
R ARG | R | AR R | g LB
K(6) 6.779 2 6.779 7 1.694 8 1.694 9
5% | K@4) | -15624 | -1.5625 | -62497 -6.25

n -4.339 4.339 -02712 | -02712

K(6) -6.557 -6.5574 | -1.6393 | -1.6393

5% | K(24) 1.785 6 17857 7.1424 7.1429
n -3.6722 | -3.6722 | -02295 | -02295
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Fig. 2 Ratio of the harmonic current change rate
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Fig. 4 The 12th harmonic current when C detunes
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Fig. 5 Ratio of change rate of harmonic currents when

capacitor C detunes
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Fig. 6 The 12th harmonic current when L detunes
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Fig. 7 Ratio of change rate of harmonic currents when
inductor L detunes
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Fig. 8 The 24th harmonic current when C detunes
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Fig. 9 Ratio of change rate of harmonic currents when
inductor C detunes
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Fig. 10 The 24th harmonic current when L detunes
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Fig. 12 Simulation model with multiple filters
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Fig. 13 The 24th harmonic current when C detunes
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Fig. 14 Ratio of change rate of harmonic currents when
inductor C detunes
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