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Extension of Speed Range for Permanent Magnet Synchronous
Motors by advancing phase-angle of phase currents
B
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ABSTRACT

In this paper phase advancing of the phase currents through stator’s windings is used to extend the speed range
of permanent magnet synchronous motors. The position of magnet’s pole in the rotor is firstly detected, and then
the phase currents are excited with respect with to the position of magnet’s pole by a preset leading angle
according to the command of forward or reverse rotation. To weakening the effect of the excited field, the
leading angle is fixed at 90° if the speed is below the base speed, while it is fixed at a angle which is larger than
90° if the speed is above the base speed. The excited phase current must be proceeded through Inverse-Park and
Inverse-Clarke coordinate transformation and space vector modulation. Phase advancing of the phase currents makes
permanent magnet synchronous motor as brushless dc motor and if the leading angle angle is larger than 90° the flux
component oriented in the excited current becomes less such that the excited field can be weakened and
electromagnetic torque becomes smaller and larger phase current can be operated in higher speed. The experimental
results show that the maximum speed of the former is 1000 rpm only and it contains high level of low order harmonics,
while the latter reaches 5000 rpm and it contains low level of high-frequency harmonics. The fact confirms that
advancing phase-angle of the phase currents is an effective method to extend the speed range of permanent magnet

synchronous motors.

Keywords : permanent magnet synchronous motor, advancing phase-angle of the phase currents.
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