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The Study on the Parallel Operation of Phase Winding in the SRM
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Abstract - In a motor driving, the current rate
is directly related to the rate of a switching
device and in cost reduction, the parallel
switching operation is the alternatives because
it has the smaller current rate through current
division. There are many investigations for the
parallel switching operations to equaling the
current division. However it remains many
problems for practical usage. The reason is that
the switching characteristics are mainly relied
on the different saturation voltage of each
device etc. and these factors are not altered by
circuit designer. In order to compensate this

problem, a proper resistance is experimently

inserted to the switching device. But this
method can not be the optimal solution.
Therefore this paper proposes a new parallel
operation which uses a parallel phase winding
to remove the traditional effect of switching
device such as saturation voltage according to
the division of current. Also the reliable and
stable driving is improved through experiments
and the detailed principles.
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Fig. 1 SRM Drive system

. (a) Paralle]l switching method
(b) Parallel winding method
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Fig. 2 Characteristics of division of current
according to changing of parmenters

(a) The same case of applied voltages and winding

resistances
(b) The different case of applied voltages
(c) The different case of winding resistances
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Fig. 3 Characteristic of division of currents
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Fig. 4 Determination of maximum current
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Fig. 5. Encoder of 12/8 SRM Driver
(a) Photograph of encoder disk
(b) Photograph of encoder optointerrupt
(C) Photograph of the 12/8 SRM
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Fig. 7 Configuration of overall controller
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Table 1 Design parameters of the experimental SRM
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Fig 8. Output signals of encoder and smtdnng waveforms
of one phase
(a) Output signals of encoder
(b) Switching waveforms of one phase
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Fig. 9 Waveforms of the phase currents
(a) A phase current and A phase winding currents
(b) A phase winding currents
(c) Rising winding currents of B phase
(d) Falling winding currents of B phase
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Fig. 10 Waveforms of the phase currents when
defferent winding registance
(a) A phase current and A phase winding currents
(b) A phase winding currents
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