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Fig.1 Principle of filter-based harmonic
voltage measuring
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Fig.2 Structure of double-tuned filter at DC side
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Fig.3 Impedance-frequency characteristics
of double-tuned filter
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Fig.4 12/24-order single-tuned filter
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Fig.5 Relationship between harmonic voltage measurement
error and filter component detuning degree
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Fig.6 Relative sensitivity of filter impedance
amplitude to component parameter variation
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Fig.7 RMS of 6th-order harmonic voltage
measured by different filters
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Fig.8 RMS of 36th-order harmonic voltage

measured by different filters
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Table 1 Mismatched filter parameters

B A L
S L
I 2 -5% 1 5%
L 46908 mH  44.5626 mH 49.2534 mH
c 1.5 uF 1.425 uF 1.575 uF
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Table 2 Measured 24th-order harmonic currents
and voltages

- LR#E-5% LRSS CRiE-5% CKE5%
Usow 0.6 kV 0.6 kV 0.0598kV  0.0598 kV
Imoy  0.00328 kA 0.00316kA 0.00344kA  0.003 kA
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Fig.9 24th-order harmonic voltage when C
deviates for 5%
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Fig.10 24th-order harmonic voltage when L
deviates for 5%
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Influence of parameter mismatch on filter-based harmonic voltage
measuring for DC side of HVDC transmission system
MAO Tao',LE Jian',HUANG Yinlong',LUO Hanwu®

(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;

2. East Inner Mongolia Electric Power Limited Company,Hohhot 010020, China)
Abstract: Fourier decomposition is applied to the DC-side filter current measurements of HVDC transmission
system to obtain the harmonic currents of different orders and the impendence-frequency characteristics of
the filter is adopted to calculate the corresponding harmonic voltages. The relationship between the error of
harmonic voltage measurements and the parameter mismatch is deduced for the normal single-tuned filter,
and the effect of detuning degree on the harmonic voltage measurement is analyzed for different elements,as
well as the sensitivity of harmonic voltage measuring error to the filter parameter mismatch. The results of
simulative calculation show the correctness and effectiveness of the proposed method.
Key words: electric filters; DC filter; harmonic voltage measuring; HVDC power transmission; sensitivity

analysis; parameter mismatch



