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Corresponding Technology in Power Transmission and
Distribution System to Suppress Global Warming

Takaharu Takeshita
[J Nagoya Institute of Technology [

This paper presents a control scheme of the shunt active filters using the source current detection to
suppress the source current harmonics. The proposed control scheme can minimize the source
current harmonics under the given active filter capacity, which can be realized by adjusting the
magnitude and phase of the compensation current using the complex compensation gains in the
frequency domain. The effectiveness of the proposed control scheme has been verified by
experiments. As a result, the good effect on the compensation for the source harmonic currents in the

proposed control scheme is obtained compared with that in the conventional one.
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Fig.1. Consumer model Fig.2. Equivalent circuit for harmonics.
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Table 1. Circuit constants

Ls | 1.2mH 0.039 p.u.
R, | 0.3 0.026 p.u.
C 75 uF 0.326 p.u.

(1 p.u.=3.46 kVA)

g3000000o00ooo g1000d
Fig.3. Block diagram of equivalent circuit. Table 1. Circuit constants
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Fig. 6. Control block of harmonic currents using specific harmonic detection
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Table 2. Calculations of compensation angle Fig. 7. Existence regions of complex number z
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m | Wem rad/s Ky  ¢m deg

—5 1 10 3.6

7 1 10 9.0

—11 1 10 170.3

13 1 10 174.6

(w1 = 2w x 60 rad/s)
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Table 3. Compensation gains and phases in control
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Fig. 8. Positive-phase-sequence characteristics of open-loop transfer function
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Table 4. Impedances Z,,Z,,, and gain phaseangle ¢ .
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Fig. 12. Current waveforms using conventional control scheme.  Fig. 13. Harmonic analysis results using conventional control scheme.
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Fig. 14. Current waveforms using proposed control scheme.  Fig. 15. Harmonic analysis results using proposed control scheme.
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