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Fig.1 The structure of shunt active power filter
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Fig. 2 Block diagram of direct current link voltage control
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Fig.3 Flowchart of main program
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Fig. 4 Flowchart of control program
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Fig.5 The comparison of the current waveform of grid side
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Abstract; An improved deadbeat current tracking control method was proposed based on the shunt
active power filter. First, the output reference current value of the next time was predicted using the
linear prediction method at a certain time. Then, the duty cycle of pulse width modulation signal was
calculated based on the discrete mathematical model of the active power filter. This method can not only
eliminate the calculation delay due to the algorithm complexity effectively but also ensure the stability
of the system. At the same time, the direct-current link (DC-link)impact current was inhibited using
the method of DC-link capacitor pre-charging and DC-link voltage increased linearly before the active
power filter was put into operation. Proportional integral control method was used to make the DC-link
voltage fluctuated within a certain range. Furthermore, the presented control strategy was implemented
on the hardware platform of the active power filter based on the digital signal processor
TMS320LF2407A. Power grid side current waveforms were analyzed before and after the active power
filter was put into operation. Experimental results show that the proposed current tracking control and
DC-link voltage methods can make the active power filter to eliminate the harmonic currents effectively
in the power grid.

Key words: deadbeat control; active power filter; direct current link voltage control; digital signal processor
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