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Four-Quadrant Control System of SRM for Traction Drive
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ABSTRACT

Switched reluctance machine has much attention
because of high efficiency, high power and DC
series torque characteristics with a traction drive.
But the motor has to have a regenerative mode
when it is adopted in an electric vehicle. A
current divergence during the regeneration makes
difficulties in the control of SRM. This paper
proposes a reference current limitation strategy
for a stable regeneration based on simulations
and experimental tests. The motor is operated
with conventional current limit and switching
angle control method in motoring mode.
Simulations and experiments are executed to
verify proposed method.
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Fig 1. Current in SRG according to switching-on angle
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Fig. 2 Modes of SRG operation
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Fig 3. Measured inductance profiles and torgue profiles
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Fig 4. Current level limit without divergence
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Fig 6. Generation power during generation mode
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Fig. 7 Phase current limit during generation mode
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Fig. 8 Phase voltage and current by on and off angle
(upper : phase voltage, mid : phase current
lower : generation power)
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