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High efficiency control method of an open-windings induction machine

Driven by a constant voltage source and capacitor
Hajime Machiya, Hitoshi Haga, Seiji Kondo (Nagaoka University of Technology)

This paper proposes a control method for high efficiency drive of an open-windings induction machine system that consists of constant
voltage source and capacitor. In the proposed method, the capacitor voltage is changed according to rotation speed of the open-windings
induction machine. Through the experiment, the proposed method proves that the efficiency of induction machine is increased at high speed
conditions by changing the capacitor voltage.
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Fig.1 Drive circuit of Y-connected induction machine.
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Fig.2 Conventional circuit of open-windings induction machine.
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Fig.3 Equivalent circuit of open-windings induction machine.
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Fig.4 Open-windings induction machine.
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Table 1. Relation of switch state and phase voltage of

open-windings induction machine.

e ) (100) (110) (010)
(000) 0 Eql3 Eu/6 Egf6
(100) Eg/3 0 Egf6 Egf2
(110) Euf6 Eal6 0 Ef3
(010) Eu/6 Eq2 Eu3 0
(011) Eu3 2E43 Ee/2 Eu/6
(001) Eql6 Eal2 e 0
(101) Euf6 Eal6 0 Ef3
(111) 0 Eql3 Eu/6 Egf6
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Fig.5 Proposed control block diagram.
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Fig.6 Experimental result.

(c) Total efficiency (no load).
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Fig.7 Efficiency of Y-connected induction motor system and

open-windings induction machine system.
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