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Simulation of Wireless Power Transfer (WPT) with Single-phase Matrix Converter
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Abstract

This paper presents a wireless power transfer (WPT) system
utilizing a single-phase matrix converter to directly convert AC
power into AC power, which is transferred through a pair of coils
on the transmitter and receiver sides at a frequency of 50 kHz.
A series-resonant topology is employed to enable efficient
power transfer through a full-bridge rectifier to the load.
Simulation studies carried out in MATLAB/Simulink illustrates
the voltage and current waveforms of the proposed system,
confirming the effective transfer of power to the load. The
obtained results will be employed for the development of a

hardware prototype in future work.
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Full-Bridge Rectifier

Single-phase Matrix Converter
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T 1
Block Parameters: Mutual Inductance x

Mutual Inductance (mask) (link)

Implements inductances with mutual coupling.
Parameters

Type of mutual inductance: Two or three windings with equal mutual terms  ~
Winding 1 self impedance [R1(Ohm) L1(H)]:

[1e-3 266.16e-6]
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Winding 2 self impedance [R2(Ohm) L2(H)]:
[1e-3 109.69e-6]

[ Three windings Mutual Inductance
Mutual impedance [Rm(Ohm) Lm(H)]:
[0 85.46e-6]
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Parameters Value
Input Voltage 100V
Input frequency 50Hz
Input Filter L= 10mH, C= 1uF
Output frequency 50kHz
Resonant capacitor transmitter (Cp) 3.807e-8 F
Resonant capacitor receiver (Cs) 9.237e-8 F
Resistive Load 10 ohms
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