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Abstract: Active power filter CAPF) is one of the main ways to eliminate harmonic quality problems in power
grid, and LCL filter is commonly used to connect APF to power grid. In order to suppress the resonance problem
caused by LCL filter, active damping based on capacitor current feedback is a common method. Active damping
can effectively suppress the resonance caused by LCL filter, which can be equivalent to the resistance parallel to the
filter capacitor under simulation control. However, due to the delay of capacitance current sampling, the virtual
resistance will be negative, showing negative damping characteristics, which will affect the system stability.
Therefore, the problem was studied from the perspective of duty cycle prediction, and three methods for
capacitance current sampling delay compensation were proposed. The transfer function of the system was
calculated for each method, and the corresponding virtual impedance was analyzed. It can be seen from the results
that the second compensation method has the best effect. Finally, taking the three-phase LCL type active power
filter as an example, the feasibility of this controller was verified by simulation and experiment.
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Fig.3 Stability analysis of grid side current
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equivalent control block diagram
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Fig.5 Open-loop Bode diagram of active damping
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Fig.6 Digital delay active damping equivalent

impedance block diagram
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Fig.9 Stability analysis of systems with different parameters
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Fig.10  Block diagram of discrete control model after

adding compensation controller
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