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Abstract: This paper presents a two-phase induction motor drive system with a two-phase matrix
converter. The proposed topology employs a total of eight bidirectional switches, each switch using a
2 IGBT-2 diode configuration. The converter is transformation a fixed frequency and amplitude single-
phase AC supply into a variable frequency and amplitude two-phase AC output with a 90° phase
difference, operating at variable frequencies of 12.5 Hz, 25 Hz, and 50 Hz, as well as adjustable
modulation indices of 0.2, 0.4, 0.6, 0.8, and 1.0, utilizing sinusoidal pulse width modulation (SPWM). The
system was modeled and verified through MATLAB/Simulink simulations, after which a laboratory
prototype was developed and tested with a two-phase induction motor rated at 1HP. The measured
waveforms of the input and output for voltage and current are shown for the testing. Moreover, the
testing of motor speed can be examined under no-load conditions that it increasing with the frequency of
the SPWM at modulation index of 0.8 for verification this converter performance. These results verify the
good performance of the proposed converter and provide a foundation for future improvements in

efficiency through the development for the high performance in the future works.
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Block Parameters: Single Phase Asynchronous Machine

Single Phase Asynchronous Machine (mask) (link)
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Implements a single phase asynchronous machine (split-phase, capacitor-start, capacitor-start-run, main and
auxiliary windings accessible) modeled in the dg stator reference frame. Main and auxiliairy windings are in
quadrature. You can specify initial speed that will make the machine run without the auxilairy winding.

Click the Apply or the OK button after a change to the Units popup to confirm the conversion of parameters.

Configuration ~ Parameters  Advanced

Nominal power, voltage, and frequency [ Pn(VA), vn(Vrms), f(HZ) 1 [ 1.00%746 110 50]

Main winding stator [ Rs(ohm), Lis(H) ] [2.02 7.4e-3]

[746,110,50]

Main winding rotor [ Rr'(chm), LIr'(H) 1 [4.12 5.6e-3]

Main winding mutual inductance Lms(H) 0.1772

Auxiliary winding stator [ RS(ohm), LIS(H) ] [7.14 8.5e-3]

Inertia, friction factor, pole pairs, turn ratio(aux/main) [J(kg.m#2), F(N.m.s), p, NS/Ns] [0.0146 0 2 1.18] i

Initial speed w0 (% synchronous speed) 0

Carcel

Help Apply
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