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Hamiltonian modeling and passivity-based control of
shunt hybrid active power filter

LU Wei, XU Chang-bo, LI Chun-wen
(Department of Automation, Tsinghua University, Beijing 100080, China)

Abstract: A good control strategy is crucial to the stability and desired performance of the shunt hybrid active power
filter (SHAPF). Based on the passivity of the SHAPF, a nonlinear controller is designed that outperforms the traditional
controllers. Firstly, a port-controlled Hamiltonian system model is built for the SHAPF, and then a novel control strategy of
the SHAPF is developed by using the passive controller design method through interconnection and damping- assignment.
Theoretically, the proposed control strategy can asymptotically stabilize the close-loop system. Simulation results show
higher harmonic elimination and robust performances are achieved in comparison with the linear quadratic regulator (LQR).
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based controller of SHAPF)
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Fig. 2 Proposed control structure of the SHAPF

5 i E ST (Simulation and results)
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Table 1 System parameters for simulation
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Fig. 3 Voltage of the PCC, load current and its spectrum
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Fig. 4 Source current and its spectrum after compensation

with proposed control strategy
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Fig. 5 Source current and its spectrum after compensation
with LQR method
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Fig. 6 System performance under dynamic load condition

with proposed strategy
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