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Abstract:

Reducing the destructive effects of current harmonics has attracted a lot of research attention. Shunt active
power filter (SAPF) is one of the best options for compensating reactive power as well as current harmonics.
The generation of reference current is the most important part in the control structure of the SAPF. The
correct operation of this part depends completely on the accurate extraction of load current harmonics. Since
conditions such as asymmetry or harmonic pollution in the grid voltage are normal in a weak grid, the
correct operation of the active filter should not be affected by such conditions. Also, in some cases, for cost
management and optimal design, there is no need to compensate all harmonics generated by the load. As a
result, selective harmonic compensation is considered in these cases. Therefore, in this paper, a new method
based on instantaneous power theory is proposed to extract load current harmonics and generate reference
current for shunt active power filter. The proposed method provides simplicity, low computational burden,
easy implementation and enables extraction and compensation of selected harmonics in which all of these
are guaranteed under all grid voltage states, including the presence of harmonics, asymmetry or both
harmonics and asymmetry. In order to verify the performance of the proposed method, a three-phase SAPF
has been simulated in Matlab/Simulink environment under different grid voltage conditions. Finally, the
experimental results obtained in the laboratory environment are also presented. The obtained results are
verified the appropriate performance of the proposed method.
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(PSD), Phase locked loop, Instantaneous power theory.
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! programmable logic controller (PLC)
% Passive Filters

¥ Active power filter

* Shunt active power filter

® Point of Common Coupling

@ VE0 50l o o)les cpomty Jlo o (655] plans 10 B (oo (9 slasy9ld

Siloe JUd o yilid po ool cuzr oy 055> 50 Olyr Sigeyle adlge SS9 parseis b, &%




@

® Time-domain

" Frequency-domain

8 adaptive noise cancellation

® fuzzy logic methods

1% neural-network

1 Instantaneous Power Theory

12 Synchronous Reference Frame

13 Trigonometric Orthogonal Principle
1 phase-locked loop

15 Direct power control

18" Total harmonic distortion

" Clarke transformation

18 Self-Tuned Filter (STF)

19 positive sequence detector (PSD)
2 proportional-integral—derivative
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