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Simulation and Implementation a Single
Phase Matrix-Converter to Single Phase
In Real Time using DAQ
(PCL1711 - ADVANTECQC)

Dr. Ziad Al Sakka @

Abstract

The most important processes in electrical engineering is the transformation and control of energy.
This job is done by power electronic controlled converters. Good numbers of converter families have been
developed such as rectifiers, inverters,choppers, cycloconverters etc .[1].

The Matrix Converters (MCs)can be used in all above mentioned applications, without the need to
large energy storage elements, Some of them are used in driving induction and synchronous motors ,it
converts the type of alternating power of the input with certain voltage and frequency, to an output power
with a different VVoltage and frequency directly, and in a single stage.[2]

In this paper, a single phase to single phase Matrex-Converter was designed and simulated, and tested
in different cases, then it was implemented using real IGBT transistor with their drive circuit, and the
same drive circuit of the simulation was used to control the real time simulation using data acquisition
card (DAS) type (PCL1711), and (Matlab/Simulink).

Many tests were made for the performance of the executed Matrex -converter, like changing the
output frequency and voltage, The real results were compared with the simulated ones, they were similar,
and a single phase induction motor at a lower speed was tested.

Key words: matrix converter, Induction motor drive, real time Control , Matlab/Simulink
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oAal) Gaill b ) mitis —5-7
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Measura time: 14:19 54
Measure date: 26/11/2018
CH1: 5.000W/DIV DC CH2: 1.000V/DIV DC TB A 5 ms TR:CH2-LF PT-50
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Measure date: 05/12/2019
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|
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Measure time 11:38:07

Measure date: 05/12/2019

CH1: 5.000v/DIVDC CH2- 2 000V/DIVDC TBA 10
1

ms TR CH1+LF PT: 25
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CH1: 5.000v/DIV DC CH2: 1.000W/DIVDC TB A 5ms TR CH2-AC PT.-50
T




......... Al Gail) B jehal) alal L) skl salal (e Bshan Jam BlSlaa L) ol L

108



2020 . S ). gLy aulaad) Alaall . Al aghall Bdad Aaaly Alya

References galnl)

[1] P. Sweety Jose, N. Chandra Deepika S.N.Nisha,
"APPLICATIONS OF SINGLE PHASE
MATRIX CONVERTER", PROCEEDINGS
OF ICETECT 2011.

[2] P. Wheeler, Jose Rodriguez,R. Jose, ""Matrix
converter: A  technology review", IEEE
Transactions on Industrial Electronics. May
2002.

[3] I. Zahirrudin, H. Mustafar, S. Mohamad,
"Implementation of Single-Phase Matrix
Converter as a Direct AC-AC Converter with
Commutation Strategies' Faculty of Electrical
Engineering, Universiti Teknologi Mara, 40450
Shah Alam, Malaysia.

[4] P. Subha Karuvelam, M. Rajaram, ""Real time
Implementation of SHE PWM in Single Phase
Matrix ~ Converter using Linearization
Method", J Electr Eng Technol.2015; 10(4):
1683-1692.

[5]1. Zahirrudin,K. H. Mustafar,M. MAhmad,
"Implementation of Single - Phase Matrix
Converter as a Direct AC-AC Converter
Synthesized Using Sinusoidal Pulse Width
Modulation with Passive Load Condition™,
IEEE PEDS 2005.

[6] user manual "Real-TimeWorkshop®,For Use
with SIMULINK", Mathwork.com

[7] user manuale "Real-Time Windows Target,
For Use with Real-Time Workshop",
Mathwork.com.

[8] M. H. Rashid,” Power Electronics Circuits,
Devices and Application™, 6th edition, Copy
right 2009, Prentice Hall, Inc Upper Saddle
River, NJ.

[91 N. MOHAN, T.M. UNDELAND, W.P.
ROBBINS, "Power Electronics Converters
Applications and Design*, JOHN WILEY &,
SONS, INC. 2003

[10] Bimal K. Bose ""Power Electronics and Motor
Drives Advances and Trends", opyright ©
2006, Elsevier Inc. All rights reserved.

Ol edisa
[10]-(Matlab/Simulink Documentations),
http://www.mathwork.com
[11]- (PCL1711- Data Acquisition Card)
http://www.advantec.com
[12]-(F1O 50-12BD),
http://www.ixyspower.com

Received 2019/12/18 dadll £l
Accepted for Publ. | 2020/6/3 | &l &agll Jed

109


http://www.tutorialsarea.com/EEE/Power%20Electronics/5/Cyclo-converter.html
http://www.tutorialsarea.com/EEE/Power%20Electronics/5/Cyclo-converter.html
http://www.tutorialsarea.com/EEE/Power%20Electronics/5/Cyclo-converter.html

