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Abstract

This article presents mathematical modelling and distortion analysis of harmonic current measurement
based on exponential complex Fourier series. The corresponding Fourier coefficients obtained in this
research were characterised by applying an intelligent optimisation method. A switched capacitor type
online harmonic-filter, was designed by selecting appropriate switching pattern of the filter bank that
well eliminated harmonic components of the current in a certain period of time. In this paper, Tabu
Search (TS) method was used as a main optimisation sub-routine in both harmonic signal modelling
and switching pattern design. The proposed method was tested with practical harmonic signals measured
from an academic building category. From the satisfactory results, it revealed that the harmonic current
was remarkably eliminated.
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Table 1. Performance comparison of various
search methods.
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Figure 8. Sub algorithm for step size.
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Figure 9. Harmonic current spectrum of the
system between real current and
simulation current from Tabu search
and FFT (No White Noise).
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Figure 10. Harmonic current waveform of the

system between real current and
simulation current from Tabu search
and FFT (No White Noise).
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Figure 11.  Harmonic current spectrum of  Figure 12.  Error harmonic current of Parameter
the system between real current A (Error = (A real-A method)?)
and simulation current from between Tabu search and FFT (Add
Tabu search and FFT (White White Noisel: SNR = 12 dB).
Noise 1: SNR =12 dB).
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Figure 13.  Error harmonic current of Parameter  Figure 14. Harmonic current spectrum of

B (Error = (B, real-B method)?)
between Tabu search and FFT (Add
White Noisel: SNR = 12 dB).

the system between real current
and simulation current from
Tabu search and FFT (White
Noise2: SNR = 25 dB).
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Figure 15.  Error harmonic current of Parameter Figure 16.  Error harmonic current of Parameter
A (Error = (A, real-A method)?) B (Error = (B, real-B method)?)
between Tabu search and FFT (Add between Tabu search and FFT (Add
White Noise2: SNR = 25 dB). White Noise2: SNR = 25 dB).
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Figure 17. Harmonic current spectrum of

the system between real current
and simulation current from
Tabu search and FFT (White
Noise3:SNR = 50 dB).
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Figure 19.  Error harmonic current of Parameter

B (Error = (B,real-B method)?)
between Tabu search and FFT (Add
White Noise3:SNR = 50 dB).
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Figure 18.

Error harmonic current of Parameter
A (Error = (A, real-A,method)?)
between Tabu search and FFT (Add
White Noise3:SNR = 50 dB).
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Figure 20. Current waveforms of system from
an academic building category.
(1) Current before compensation
(2) Compensated current
(3) Current after compensation
(4) Ideal current
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Table 2. Performance comparison number
of switching of 1 period .

No. of Switching error  time(sec)
11 621.57 9.67
31 283.57 116.33
51 73.85 25633
71 76.39  329.33
91* 67.50 862

* “lumiﬁm’fﬁmw o1 nfaldnamiadu 862
mmmmummgmmm 161 Tauimun
Wit 15 it Tumsiimsdaansnada
(IAIMIATINIA + AMIenuuYai
NILUATAITY < 15 UIN)

e

.
H

Harmonic current spectrum of
the system before compensation,

Harmonic current spectrum of
the system after compensation,

Figure 22.
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