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Application and development of the vectorial theory in detection of harmonics and reactive current

CHEN Yong-yan, WU Wei-lin, ZOU Jia-yong
(School of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Based on the generalized instantaneous reactive power theory, the vectorial theory used in the detection of harmonics and
reactive current is analyzed and improved. According to the condition of component harmonics existing in the voltage, the
positive-sequence fundamental voltage detection is increased during obtaining the fundamental current in the improved algorithm to
eliminate the harmonics and reactive current in 3-phase 4-wire system so that the current after compensation can be in phase with the
voltage. In this algorithm, the active power is unchanged before and after compensation, and the operation time won’t be largely
increased. The simulation results when the voltage contains zero-sequence component and harmonic component provided based on
matlab simulation validate the accuracy of proposed strategy.
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Fig. 1 Schematic diagram of three-phase four-wire APF
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Fig. 2 Schematic diagram of the instantaneous vector in

three-phase coordinates
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Fig. 3 The block diagram of compensation current detection
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Fig. 4 Block diagram of the positive-sequence fundamental

voltage detection
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Fig. 5 Matlab simulation model
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Fig.6 Simulation waveforms when the voltage contains
zero-sequence component
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Fig.7 Simulation waveforms when the voltage contains
zero-sequence component and harmonics
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Fig.8 Simulation waveforms of U _ and i when the voltage

contains Zero-sequence component

400 400
Uy,
Bl e T\ i ms St : 4200
e N LT IR - <
S _ \ ..... 7 03
200 [ S e e R P -200
-400 -400
0.055 0.06 0.065 0.07 0.075 0.08 0.085 0.09 0.095 0.1 0.105
400 400
U‘
200 oy /2 200
S S e %
200 S e S 200

00 -400

0.055 0.06 0.065 0.07 0.075 0.08 0.085 0.09 0.095 0.I 0.105
IRERBIEEABIFERTHIU, i

Fig.9 Simulation waveforms of U, and i  when the voltage

contains harmonics
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