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A Feed-forward Compensation Control Strategy for DC-bus Voltage
Pumping Suppressing in Hybrid Electric Driving System
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(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Hunan Mechanical &. Electrical Polytechnic,Changsha 410151, China)

Abstract; In the hybrid AC-DC-AC electric drive system of engineering equipment, the PMSM usually
regenerates excessive braking energy to the D.C bus during the regenerated braking process. The excessive
energy is likely to cause the D.C bus voltage pumping and reduces the operating performance of engine. To
solve this problem, this paper analyzes the reason of D.C bus voltage pumping in the braking process from
the view of the non-coincidence of the DC/DC and the inverter.On this basis,a control strategy of a feed-
forward compensation added to the FOC outer loop is proposed. This strategy uses the PD controller to deal
with the error between the D.C bus voltage and its reference value,and then adds the outputs of PD con-
troller to the reference of 7, ,so that the 7, and the duty cycle of inverter can be both reduced. The regenera-
ted power of PMSM is also limited. The simulation results show that the proposed control strategy can ef-
fectively improve the problem of D.C bus voltage pumping during the PMSM regenerated braking process,
which is good for the electrical safety protecting in the D.C bus.
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Fig.2 Control structure of permanent magnet

synchronous motor
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