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Abstract: The traditional magnetic bearing three-level modulation strategy has the problem of
control delay in the digital control system, which affects the current ripple suppression effect.
Aiming at the above problem, this paper proposes magnetic bearing three-level modulation
strategy based on mixed logical dynamical model prediction controller. Firstly, based on hybrid
systems theory, a mixed logical dynamical model is constructed to comprehensively characterize

the charging, discharging, and current continuation modes within the driving circuit, enabling
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the implementation of three-level modulation. Next, along with the theory of model predictive
control, the established hybrid logic dynamical model serves as a predictive model to anticipate
the control current of the magnetic bearing, compensating for control latency. Subsequently, the
predicted control current is fed into the cost function to derive the optimal control signal for the
driving circuit. Finally, based on the proposed modulation strategy, a magnetic bearing control
system is constructed, and compared with the traditional three-level modulation strategy. The
simulation results show that under light-load disturbance conditions, the current ripple of the
proposed modulation strategy is reduced by 49. 90% and 49. 87% , respectively, compared with
the traditional three-level hysteresis modulation strategy and the traditional three-level pulse
width modulation (PWM) strategy. Under medium-load disturbance conditions, the current
ripple of the proposed modulation strategy is reduced by 49. 99% and 49. 84%, respectively,
compared with the traditional three-level hysteresis modulation strategy and the traditional three-
level PWM strategy. Under heavy-load disturbance conditions, the current ripple of the proposed
modulation strategy is reduced by 50. 08% and 49. 77% respectively, compared with the
traditional three-level hysteresis modulation strategy and the traditional three-level PWM
strategy. It is proved that the control delay of one sampling period can be compensated effectively
trough the proposed modulation strategy on the basis of three-level modulation, and the effect of
current ripple reduction can be achieved.

Keywords: magnetic bearing; three-level modulation; mixed logical dynamical; model predictive
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Fig. 1 Four modes of operation of H-bridge drive circuit
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Fig. 2 Trend of output current of three-level

modulation drive circuit
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