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A new current estimation algorithm to filter decaying DC component

ZHANG Xiao-ming, FEI Yu-sheng
(School of Information Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The decaying DC signals with exponential function occur in fault currents of power system, so direct use of discrete
Fourier transform (DFT) algorithm for fundamental current measurement results in big errors. This paper presents a new algorithm to
eliminate the decaying DC component from fault currents. This algorithm is based on the principle that a purely sinusoidal signal is
integrated into zero over a full cycle of its fundamental frequency and an exponential decaying signal has nonzero integrating value.
The sampled data of one full cycle plus one past sampled period are used to estimate exactly the magnitude and time constant of an
exponential decaying signal. After each sample data is subtracted by the decaying DC component offset, fault currents can be
estimated accurately by full DFT algorithm. A comprehensive simulation test is carried out on Matlab simulation platform, which
shows that the proposed algorithm has high measurement accuracy, is easy to be implemented by DSP and can be applied to digital
relay protections based on DSP.
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Tab.1 Decaying time constant 7 simulation results(nominal value /,,,=1.0 V)

L/ Iy (I FRFRAED
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0.005 0.025 0.05 0.1 0.15 0.2
0.2 (5.0V) 0.0051572 0.025168 0.050189 0.10038 0.14980  0.200 87
04 (25V) 0.0051488 0.025123 0.050050 0.09983 0.14980 0.198 83
0.6 (1.66 V) 0.0051469 0.025155 0.050140 0.09945 0.14803  0.196 03
0.8 (1.25V) 0.0051608  0.025070 0.049750 0.09879 0.14982  0.194 83
1.0 (1.0V) 0.0051572 0.025318 0.049730 0.10036 0.14749  0.194 86
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Tab.2 Decaying dc component magnitude /; simulation results(nominal value 7,,;=1.0 V)
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02 (5.0V) 123783 501613 5.01142 5.00563 5.00583  5.00269
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0.6 (1.66 V) 0.40830 1.66552 1.66418 1.66346 1.66305 1.66296
0.8 (1.25V) 031039 125515 125504 125349 125160 125245
1.0 (1.0V) 0.00247 1.00420 1.00372 1.00093 1.00211 1.002 11
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Tab.3 Fundamental component magnitude /,,; simulation results(nominal value /,,;=1.0 V)
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0.6 (1.66 V) 1.14996  1.00036 0.99966 0.99854 0.99901  0.998 89
0.8 (1.25V) 1.10055 099985 0.99855 0.99862 0.99968 0.998 54
1.0 (1.0V) 1.07428 099979 099886 1.00046 0.99967  0.999 59
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Tab.4 Fundamental component magnitude /,,; simulation results(nominal value /,;=1.0 V)
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