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Speed Control of PMSM with Current Controller in Overmodulation
Region
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ABSTRACT

This paper presents a study on a current control of
a PM synchronous motor which is fed by two-level
voltage source inverter in the high modulation index
area. In order to increase dynamic response and ex-
tend speed limit caused by voltage limit, over—
modulation method is generally used. The current
control in overmodulation have voltage limit. So larger
voltage command than voltage limit should be
diminished. In this paper, the problem conventional
normalization method is analyzed and New normal-
ization method in overmodulation region is proposed.
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2. PMSM & Inverter model
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2.1 PM synchronous motor model
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lq, 1" q,d axis current
Vg, Vab q,d axis voltage
we: electrical angular velocity
L.: stator inductance

rs! stator resistance
Am' the amplitude of flux linkage

2.2 Inverter model
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Fig. 1. Simplified voltage source inverter and PMSM model
3. Overmodulation

3.1 Modulation index
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3.2 Overmodulation
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y: generated voltage command
X1: limit trajectory 1

Xo- limit trajectory 2

m;_x1- modulation index of xi
mi_x2: modulation index of x2
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Fig. 2. reference voltage in overmodulation region
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3.3 Normalization
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4. Current control in overmodulation region
4.1 normalization problem
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4.2 Proposed normalization method
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Fig. 3. Proposed simple anti-windup method

5. Simulation & Experiment results
5.1 simulation result
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Fig. 4. conventional normalization method(simulation)
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5.2 Experiment result

SPMSM spec:
R=0.49[2], L=6.9e-3[H], A,=0.066[V - sec]

DSP controller:
TMS320C31, PWM frequency: 5kHz
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Fig. 6. conventional normalization method
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Fig. 7. conventional normalization method
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Fig. 8. Six-step operation(conventional normalization method)
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6. Conclusion
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