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Fig. 1 Configuration of dual induction motor drive

system fed by five-leg inverter
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Fig.2  Scheme of wide speed range model predictive

control method without weighting factor
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Tab.1 Parameters of two induction motors Tab.2 Adjustable speed range of dual motor drives

ZH Q] ZH Bl by using different control methods
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Fig.3 Simulation waveforms of both induction motors
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Fig.5 Speed curves and current waveforms of both motors

in steady state(n,” =3001/min, n, =4001/min)
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Fig.6  Speed curves and current waveforms of both motors

in steady state(n,” =300r/min, n, =1200r/min)

BOE— B HRAL(IML) S5 F AL R Wi
H—EHRHL(IM2) S5 53 TE 66 0PI 5 LAY fE
ROEIBATIEOL T S a S iR e IM2 [ fc K
HYLH, AR ZRAEEL 4 Fros . nTRUE R HIASC
SR 5 R T DL 2 3R P HLPILAY T

F4 FEEHFETVNEIRSGH
ST ( S25)
Tab.4  Adjustable speed range of dual motor drives by

using different control methods ( experiments)
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Fig.7 Speed curves and current waveforms of both motors

under speed and load changes (example 1)
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Fig. 8 Speed curves and stator flux waveforms of both motors

under speed and load changes (example 2)
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Fig.9 Speed curves and current waveforms of both

motors under speed and load changes ( example 2)
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Model predictive control method without weighting factor for wide speed
range five-leg inverter fed dual motor drive system

MEI Yang, WANG Liang, FENG Shuai-wei
( Collaborative Innovation Center of Key Power Energy-Saving Technologies in Beijing,

North China University of Technology, Beijing 100144, China)

Abstract: Due to the shared leg in the five-leg inverter, two inverters are affected and impacted by each other.
Therefore , the output voltage magnitude of each inverter is decreased unavoidably. In conventional model predictive
control method, this constraint is not considered, which limits the adjustable speed ranges of both motors seriously.
In this paper, a wide speed range model predictive control method without the weighting factor is proposed, in
which the adjustable speed range is enhanced obviously, a flux vector is built instead of flux and torque to evaluate
the performance of the induction motor drives, and the constraint on output voltage magnitude of the five-leg invert-
er is transformed into a constraint on the flux. By using this method, the control objectives and constraints of the
dual drive system are unified, and the cost function is greatly simplified, which eliminates the weight factor and its
tuning requirement. As a result, the algorithm difficulty is reduced, and it is very simple to be realized. Simulation
and experimental results show that both induction motors work individually with good steady state and dynamic per-
formance, and the adjustable speed range is enhanced obviously.

Key words: five-leg inverter; dual motor drive system; model predictive control; weighting factor





