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Abstract

This paper propose a improved operating characteristics of the 5-phase 5kW within developed the
surface permanent mount synchronous generator (SPMSG) in order to make a study of a polyphase ac
motors keeping hold of more advantages. The developed manufacturing motor was necessary to do
improvement of voltage regulation, efficiency, operating characteristics, and so on at the rated load.
There are remake a redesigned and distributed stator winding connection without changing the frames
of stator and rotor core in previous established generator by a repeat tests. There are shown a
amplitude and waveform of the generated electromotive force, FFT analysis of harmonics within output
voltages, and reviewing a experiment results in load of resistive and 5-phase induction motor by

variable generator output frequency.
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Fig. 3. M-G setup apparatus for generator driving
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Table 2. Measured resistance and reactance of
stator winding
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Fig. 4. Resistive load for 5-phase SPMSG
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Table 3. Induced elctromotive force(EMF) by
variable frequency on no-load

T Sz | 10Hz | 30Hz | S0Hz | 60Hz | 6Hz

8 A | 21006 | 42074 | 126166 | 210404 | 252442 | 273121
b3S | 20250 | 42332 | 127503 | 212315 | 254787 | 276,002
A AR | O2L10 | 42521 | 126922 | 211988 | 253807 | 27485
A AASH | 21219 | 42309 | 126875 | 21158 | 253745 | 274660
; e ARASH | 21143 | 42260 | 126950 | 211271 | 253583 | 274609
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; ab AZHAS | 4650 | 49257 | 148127 | 246792 | 295,93 | 320678
oAy AZHAISH 24815 | 49602 | 148907 | 24783 | 297603 | 322448
odd MZHASH| 4817 | 49574 | 143675 | 248091 | 20745 | 322039
ded AZHASH 25019 | 50176 | 150504 | 251242 | 301079 | 326254
ey 7S 24999 | 50005 | 149818 | 250303 | 300107 | 324936

A A7 24860 | 49723 | 149206 | 248853 | 298436 | 323271
AR/ A | 085068 | 085105 | 085041 | 084995 | 085001 | 0.84959

Edge CH1 £10.0 v
Normal
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i

Rms(C2
Rms(C3 211105 v 5.000750 Hz

Rmcém% 21.0066 v
s
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AbXOF T}

Fig. 6. Phase voltage waveform of induced EMF
at a, b, c-phase at the 5Hz no-load
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Table 4. Induced elctromotive force by variable
frequency on resistive 50(£2] load
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(a) Phase voltage waveform at a, b, c-phase
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(b) FFT analysis result of a-phase back-EMF
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Fig. 7. Phase voltage waveform and FFT analysis
of induced EMF at the 60Hz no-load
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(c) FFT analysis result at a-phase back-EMF
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(b) FFT analysis result at a-phase back-EMF
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Fig. 9. Operating characteristics at no-load test
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(b) Spectrum analysis of a-phase line current
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Table 6. Measured input characteristics of
3-phase servo motor
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