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Abstract: The output side of the current source inverter needs to add a capacitor filter to
eliminate the output chopping current, which leads to high model order, resonance points, and
serious coupling issues of the current source inverter in the motor driver rotating coordinate
system. A joint reducer-order control strategy of complex vector decoupling and feedforward
decoupling is proposed. The basic idea is adding a motor current feedforward to eliminate the
motor current coupling term in the complex vector model of the current source inverter. Based on
this, a proportional integral controller with coupling error term is designed for the model by using
complex vector decoupling strategy. It eliminates the closed-loop system resonance caused by the

high-order model in the conventional controller, simplifies the closed-loop model, and realizes the
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decoupling and order reduction of the system. The controller has the advantages of simple

structure and parameter tuning. The feasibility of the proposed closed-loop current controller is

verified through stability analysis. Finally, a 3 kW permanent magnet synchronous motor is

simulated and compared with conventional control strategy and dual closed-loop control strategy

for verification. The results show that the control strategy proposed in this paper has a stronger

decoupling ability compared with traditional control strategy. while reducing the model order and

simplifying controller design. It exhibits stronger stability under the coupling of step response

and speed, and the motor speed and current do not oscillate under the action of step signals.

Keywords: current source inverter, complex vector decoupling, feedforward decoupling, reduced

order control
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Fig. 1 Current source inverter circuit topology
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Fig. 3 Current source inverter complex vector control model
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Fig. 5 Block diagram of dual closed-loop controller
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current outer loop controller design
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Fig. 7 Block diagram of joint reducer-order control strategy of

complex vector decoupling and feedforward decoupling
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Fig. 14 Simulation result of double closed-loop system
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Fig. 15 Simulation results of joint control strategy
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