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Operating Performance of Combined Rotor Machine Driven by Inverter
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Abstract Based on the small signal linearized method, the cause of the oscillation occurred in
the starting process of the combined rotor machine driven by inverter was analyzed in the paper. It is
found that the negative electromagnet damping factor can be the key point to result in the oscillation.
In order to enhance anti-disturbance capability by making use of the mechanical damper on the rotor
shaft, theoretical analysis results show that the reasonable damper can enhance systematic load
capability. Experimental results show that the variable-frequency starting performance of the
combined rotor machine with damper is significant improved, the load performance of the machine is
also increased. A conclusion is drawn that the method of the damper installed on the rotor shaft to
improve operating performance of the machine is feasible and effective.

Keywords: Synchronous machine, combined rotor, load capability, inertial damper, variable-
frequency startup
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Fig.1 Cross-section of 4-pole hybrid rotor
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Fig.2 4-pole hybrid rotor prototype
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Tab.1 Starting data of the 4-pole combined rotor

machine by inverter supply under no-load

fHz no/(r/min) n/(r/min) IJ/A
5 150 150 3.9
10 300 300 2.9
15 450 430~481 3.3~4.2
20 600 603~667 4.1~4.6
25 750 744~1780 4.6~5.7
30 900 890~940 5.4~6.8
35 1050 963~1 059 6.4~17.3
40 1200 1151~1 240 7.1~8.7
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Fig.3 Electromagnet damper factor k4 versus

frequency f
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Fig.4 Loci of the A(x) dominant eigenvalues under

different load conditions (without damper)
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Fig.7 Speed curve of the combined rotor machine
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Fig.8 Load performance test diagram of

combined rotor machine
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Tab.2 Load performance data of the combined rotor

Ty

machine with damper

n (;/ MmN UN A UDW PRJW  Pe/W Pen/W
899 125 106 1325 20696 1779.5  683.2
1049 146 103 1503.8 19544 2021.1 9148
1198 167 103 1720.1 19544 23204 1156.1
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