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A Design Methodology of an Optimal Torque Minimizing the Total
Loss of an Induction Motor by Means of LMI
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When the motor speed is reduced by a regenerative brake, the mechanical energy of rotation can be converted
into the regenerative electric energy. In order to improve the efficiency of the motor drive systems, the optimal
regenerative and acceleration torques of the motor should be studied to maximize the regenerative electric
energy and to minimize the required energy for acceleration. This paper proposes a design methodology of
the optimal torques for a three phase squirrel-cage induction motor, which minimize its total loss by means
of LMI (Linear Matrix Inequality). The derived optimal torque meets the given constrained conditions of the
torque amplitude, the operation time period, and the rotating speed range; the regenerative electric energy
becomes maximum, and the required electric energy for acceleration becomes minimum. The effectiveness of

the proposed method will be illustrated by means of both simulations and experiments.

Key words : Induction Motor, Optimal Torque, LMI(Linear Matrix Inequality), Optimization Problem.
F—J—F : FEEHE, i vy, LMIEEATHIARSER), Sk iE.

FHEEIE OB R T/ & T D /IE b7 ORIEATIIAE N E W7ok aHE

HE B - mML ER - N FIR

1. [TL®IZ Ipc
CZ -L T VDCI "‘I
IS Z F O 7o it BB L 2 L, PR T
RIS ) & R S DAY L= & TR Source Rectifier DClink Inverter Inﬂl.é%:)n

I E— 2 BB L, AR R A

922 L THREENTES 19, Z0k5RE

BRSO R B\ CIE, A M L o & 0 35

ﬁémﬁwﬁ B 2% SR 1 00 [ s 7 THEE DI, 3MFHEEBEAERRILC, BokE
IR H BIBENZ. DL D ALETFICRT HOTZO LS 7l ZE TS Téwﬁﬁﬁibw
BEBMSOEIE, SRR RS LEERO L O I R RNTENCE I L7 1010 UL, Z ok ciEm
FHICE->TET S 79, Zo-H, Loashice RV ORE ST AHIFISM 2N L TunZen

XW% %ﬂmﬁét i,_ne@*@T S =, ROTRE ML DR E S AR TR A

Fig. 1. The objective induction motor drive system.
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Fig. 2. Schematic diagram of an optimal
regenerative torque under the constraint condition

of torque amplitude T, > z} . .
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Fig. 3. Schematic diagram of an optimal
acceleration torque under the constraint condition

of torque amplitude T, < 27, ,..-
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Table 1. Parameters setup.
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Fig. 4. Regenerative torques derived by LMI and
variational method without the constraint condition

of torque amplitude.
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Fig. 5. Regenerative torques derived by LMI and
variational method under the constraint condition
of torque amplitude |T,| < 3 (Nm).
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