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Simulation of AC-AC Matrix Converter with Tested the Passive Loads

using Adjusting the Switching Frequency
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Abstract

This paper presents a single-phase AC-AC matrix converter
that convert the utility single-phase sinusoidal supply voltage into a
single-phase variable output voltage. The results are the simulation with
MATLAB/Simulink program and tested with the resistor series with the
inductor. The switching frequency can be adjusted for the monitor of
the performance of this converter. Waveforms of input and output
voltages and currents of the Single-phase AC-AC matrix converter are
observed. Moreover, the harmonic analysis and total harmonic

distortion (THD) are measured for various the switching frequency.

Keywords: Matrix Converter, AC-AC converter, PWM converter

1. Ui
= = A o s s = 3 o
Nsedgediuaindneuneinesnilunmiluicsin
= o a ' & o
nihiudasldinszuaadvdunwnnilaadulddnszuaady

I'4 = =2 ao ' Vo '
LﬂTVIV!‘I/]‘ViUQL‘V‘IﬁIﬂEJ@]iQ FINWATUIVYLNTHA1IUINUY me'lu

A ° o a I3 v = ~
awnsaiagsiimsdsuanudeninn ldvainvate Taeawsied-os
a o o 14 q Y 3 v
wasngneunemesamisnlszgna laluau ldunueraleaiu
o P A o Ay v My
aauruluanisenan [1-8] nanaunsadsuanud lduas 1 ldualu
ao Ay yoe ° P a ¢ s s &
Au3seil Idihnmssaensed-eduaindnoune e nilun e
A o a I v ° ° a ~
nawsodSuanwdemiynldlaseziinissiaeiensed-ed
A < s s & o A A o
wasndaeunesmei nilaradu Tnaauuumadnfamisoysu

' a4 ¢ v g o 4
Amnudeinnld sauivimsiagladunszualidas
o S 9 a s Ay v o v
usagu Tddiedmduynuaziemiyni ldvinnissiansdie
@ ' 4 a U

T1/5un53 MATLAB/Simulink aaeaduiaf1a15uefinuazA1 THD
o H a o 3 o
yoaussau Tiihuaznszua ldihisdudunnuazioinnm aeldm
msnagoudy InandidiumuuazdIfumu-aamtieni arens
o 1o < o 1 § a oA
Ysumdasimsteagan lduazansalSuananud lumsainda
. F
A1 1kHz, 3kHz, 18y SkHz W09 a3 0ULYDI99TADUNDS BT F4
~ ° I3 4 o %
nantsnadeun ldvzawnsoi ) lsiudeyamoirlszgnaly

9 @ 4 I { o % '
funutunasunamesmileni i wmilanauazauduaien 16

ao'ly

o A A A ¢ ¢ ¢ =
2.aNHUZUDIIVIDY-LDY !Nﬂﬁﬂ‘ﬂﬂﬂunﬂi!ﬂﬂiﬂu\i!wﬁ

A o s s & Ao o A
'Nﬂﬂuﬁiﬂ"'ﬁﬂ@uﬂﬂim'ﬂiﬁuﬂL“V\lﬁllﬁﬂyfl‘lgjﬁﬂﬁﬂﬂgﬂﬂ 1 Iﬂﬂ

fisus e lihdusunymilu

v, (t) =V, sinat $))
uazisumsedu lliueinnmiiy
v, (1) =V, sinat 6))
Tavfimar e ninnilFaudswity
f,="1f,—f ®)

anFizvimihiidadeussiu Iiihuagnszua T uwniie 19
1&usafu Mlwaznszua i ueiwniiansndfuanwiuay

o < v a o o 4 o &
ﬂﬂ51ﬂ1iﬂﬂﬂ@mﬂ‘lﬂ IﬂﬂﬂﬂWi‘ﬂﬂl\ﬂuﬂQﬁﬂJﬂﬂliﬂ 4 U

a o 4 a A s J @ o <
25-27 WHHNAY N.f. 2565 Tsausugadu o5iaRe Saesn ueua aih WHIANINA

149



UYNANNIY

9 '
msdszauimmsiaseiedainssy T adei 14

14" Conference of Electrical Engineering Network 2022 (EENET 2022)

v, (t) S, &S, are ON
A S, &S, are ON

VO (t) — I( ) 2 3 )
0 S, &S, are ON

0 S; &S, are ON

Sl b SZa

T_ Vou T_

B8

SZ b

L

A A s s &
g‘]J“VI 1 'N‘i]i!Nﬂiﬂ“ﬁﬂ@uﬂﬂim@iﬁu%ﬂﬁ

o o ¢ ¢ =
3. ﬂ1§‘i]136\1ﬂ1§ﬂ1§1umﬂﬂ?ﬂﬂ§!ﬂ§-!ﬂ“§ ﬂﬂunﬂﬁ!ﬂﬂiﬁﬁﬂ

wla

o o A A o s s & o
M39190999310F-10F waInGAoUIBI eI HIuNaldn YU
o a 3 s s o
299303310 2 Teal4T1)5un51 MATLAB/Simulink Tunis$iaeans

o o N o a 3 dq Y o o
NMNIUUBINIT ﬁﬂJQJﬂﬂlWﬂ‘]J‘]Jﬁ?LﬂiJTﬂﬂ)’ﬂluﬂﬁmﬁﬂﬂﬂﬁﬂNTL!sU’t’]\i

'
A

2 Yo =~ o 1 4 A ¢y
Nmuuuﬁm"lﬂmgﬂw 3 gaimsdsumanud lumsaIngaienis
o =

USuannudvesdyaIanivg Ao dyIuaumasuna 1NN

oo

o A o = v =
NNY 1kHz, 3kHz, 18e 5kHz !W'ﬂﬁﬂ‘ﬂ1ﬂ\1WﬁT@\1ﬂ13ﬂ§Uﬂ’]ﬂ?’]Nﬂiu

N " ' : o 8 A A <
ﬂﬁﬁ?ﬂ‘ff?1uWﬁ'f)Eleliﬂﬁ]ﬂﬂ!ﬁﬂymgﬂ]@ﬁﬁﬂﬂimcﬁ-w“ﬁ UATNEADU

s s & &
noswesrianail
0
i @
LBEIT H

= = o 2 A o s &
gﬂ‘l/l 2 ﬂqﬂiﬂﬁl%’ﬂluﬂ'ﬁﬂ’]ﬁl’.’]\ﬁ]ﬂ\i'«]\jﬂilagﬁ'!a“}f AU e

/ ¢ 7

ErEs |

Power & Energy Society®
Thailand Chapter

%\
P

(M aNud IuMIaIMFIRY 1kHz

4 A ¢ 1o
@) ANud lumsaInFnny 3kHz

TP AT AT AT AT AT AR TP EA LAY

A

@ anudlumsaIngidy skHz

= o qu a I g Y o = = e o
gﬂ‘ﬂ 3 ﬁmumu1mWﬂUﬁﬁlﬂiJﬂalﬂf1uﬂ1ii]'lﬁf]\ﬁ/lﬂ'JHJﬂmTﬂ‘V!'ﬂWnﬂU

o < Y A a a d
50Hz BATINITNBAYAANINDY 0.8 Wﬂ1ﬂ31ﬂﬂ1uﬂﬁﬁ?ﬂ“]§ﬂ1ﬁﬁ

o A A a ¢ ¢ ¢ =
4. HAN1TD1ADIIND DB -1DH INATINBADULIDIADIVI U

wlanulvaauuuwadw

v
=1

o A A A o ¢ s & Y o
M31a09999310F-10F wasndneuneimesviuai Idims
' v 1w Y o 4 4
Doussau lilifiiiy 220vems, 50Hz TR uasAouneimes Tay
WnsnaaeunuTvaauuumiadi fe Aadumudesynsuiud
= o ¢ o a a = o o =
miHevua 100 Toruiy 10 Haaeus uaziimsdivannualy
a  od o v R Yo o
MIAINGNA 1kHz, 3kHz, 1oz SkHz mud1ay F9ldnissiaes
msvhaudieTlsunsy MATLAB/Simulink ud2hnistiudinnanis
L v
$1a04 fio gUaauussau llduaznszua Tldhmamedusuynnay
¢ y 3 o ¢ A A P ¢ " &
1MW wieunsamilnasuesvetinAn NN NIMIINY S0HZN
v < o ¥ o Yo :dl
Aoasnsieagaaniiny 0.2-1.0 ldwamssaswaaldnagli 4
A A a 21 d yvo <
uaz 5 NAnwd lumsaingeaiey uennniuldimsnaeans
v o & TS o = a  od (4
AMWANRUFIZH A THD AuAnnud lumsaingnasuuias
{1 o < ' o { o
Tiidrdasinisiioaaisy uaaslddaglii 6 wudid1 THD veq
- Y a o ~ ' A
nszua lihiameddunnuaziomiyniiaaaasmuainnudly
A od A X o < X o ya Vi
msaamdnnuvulunaazdasimsiioagan Faildnnsanlaien
aX A, A A od X '
awssouzvenszua llihdvwiemanudlumsaIndnuiy ua

v Y I
Tudrunssdu e miwminiialdSaRavuiiosnnnavesn

a o ¢/ A g ¢ v o g
25-27 WHHNAY N.f. 2565 Tsausugadu o5iaRe Saesn ueua aih WHIANINA



UNANNIY i /
mstszapimmansonsdmnisu i asei 14 Jé ('EEE
&PES

Jg#) Power & Energy Society®
Thailand Chapter

14" Conference of Electrical Engineering Network 2022 (EENET 2022)

S o A d= o q ¥ A 2 o 2
anuteniazmsaInyeilva THD NAFIVU aariuluiens HHHH‘ g

Fasuihudesimaldrsrsnseadily Gaziorsande 1)

@) AN luMTaIMFINIIAY 3kHz

RN

e
syt

Ve
s
E[
|
|
|

(@) AN lumMsaIMFNIIAY SkHz

317 5 gunduns s lluagnszua llihmedue ninnndeudae

4

anlnasusiveiiniinnwdieind soHz sasimisiieagaaniiiy

gt

08 Na1ANdlunITaInTa199 (W21 usaau i, §1e

Harmaeo numbar

H A J o
(V) PN IS EINFIINY 3kHz

T nszua )
THDVinput
“““ 10
T £
1 =
.... (]
-
- |
iad T 02 04 06 08
Modulation Indexes
31U 4 juaduusedu Ildwaz nszna Tidmiedunna e vl
v v . . o a 4 P . « ——]Hz e——kHz e—kHz
wioudreanlnasuarsueiiniinnudienini 50Hz a5 IN13liong
e v ' v ~ . o v (9 2 a
@RAIRY 0.8 NANNN THMTEINTA19e (VN : usean T, dhe: (n) i THD voussdu ihdrmduwm
nyzua i
THDIlinput
200
o
el 7 e - e T
=) ? 5
I O 49— s ey . [ o e o -
'—
- 02 04 06 08
Modulation Indexes

—— ] kH7 ——3kH7 —e—S5kHz

(@) /1 THD vonszua lrldhdmduwn

a_ o 4 a A s 7 @ o <
25-27 NQENIAN N.A. 2565 Tsausudadu o15iame Sdosn uoud aih WHIANINA
151



UYNANNIDY

9 '
msdszauimmsiaseiedainssy T ase 14

14" Conference of Electrical Engineering Network 2022 (EENET 2022)

THDVoutput
400
=
T 700 (98 By §——197
T o]
= 02 o 06 o8
Modulation Indexes
1kHz 3kHz S5kHz
(m) A THD vousau luhdueriyn
THDloutput
100
= 50
(o]
T o

Modulation Indexes

1kHz 3kHz S5kHz

(9) A1 THD vosnszua Wihdnueviyn
A v o ' ' a a o
317 6 nsmluaasnnuduiusszrdnannud lumsaindioan

total harmonic distortion (THD) v¥o4u53au I uazaszualdiin

P o A1 o < '
mmmmﬁwmmﬂu 50Hz NABATINITHDAAAANN)

5.a31
° = = a k4 4
INNIHANITTINDIVDINDITOT-10F WATNFAOUIDT
s & Ao v A a @ o
wosuiladanimsilfumanudlunsaindnadeunuInaauny
= ] 4 a oo o s a '
wiadd wuhmnnudlumsainginadenisrsveiinuasal THD
o [ a ¢ y
yoanszua Iliwazusadn Tdiianieduduynuaziomiyn aa
A o s sy A =
uaaIiinanof 1auII0NZV0IIIIABUNBS INBSAIBlaA1A N
a o X " < o o e
Tumsainggain uaedn lsiawdnyauzvows e niynez
' s a A & oz A4 o o
iamal)Samarugaiudanozdosiinisud lvnazlfuilganis
o ¢ P § o 9 s &
Mamveeesaeuneimesiae h ievdaus s lrlihalusail

. v 1 Y
oz IdifumshIfaussausve st 1¥asauas i

1PNA391999

[1] Mazratul Firdaus Mohd Zin, Noraliza Hamzah, and Mohammad
Nawawi Seroji, “ A Study on THD Reduction by Active Power
Filter Applied Using Closed-loop Current Controlled AC-AC
SPMC Topology”, 2012 IEEE Control and System Graduate
Research Colloquim (ICSGRC 2012).

[2] A Anand Kumar and P.R. Thakura, “Hardware Development and
Implementation of Single Phase Matrix Converter as a

Cycloconverter and as an Inverter”, 2014 IEEE 6" India

International conference on Power Electronics (IICPE), 2014

@ﬁss

Power & Energy Society®
Thailand Chapter

3
oy

X

[3] K.Muneesh Raja, K.Vijayakumar, and S.Kannan, “Matrix Converter

Based Solar Photo Valtaic System for Reactive Power
Compensation using Sinusoidal Pulse Width Modulation”, 2014
IEEE International Conference on Computational Intelligence and
Computing Research, 2014.

[4].Giampaolo Buticchi, Davide Barater, Carlo Cocari, and Giovanni
Franceschini, “Single-phase series active power filter with
transformer-coupled matrix converter”, IET Power Electronics,
2016 Vol.9, Iss.6, pp. 1279-1289.

[5] M. Rivera, S.Rojas, P.Wheeler, and J.Rodiguez, “A Predictive
Control Strategy for a Single-Phase AC-AC Converter”, 7" Power
Electronics , Drive Systems & Technologies Conference (PEDSTC
2016), 16-18 Feb. 2016, Iran University of Science and
Technology, Tehran, Iran.

[6] Sumant Kumar Dalai and Dipak Kumar Dash, “Analysis of single
phase matrix converter with regenative capabilities of Single phase
induction motor”, 2017 International Conference on Smart
Technologies for Smart Nation (Smart Techcon), 2017.

[7]1 Byamakesh Nayak, Banishree Misra, and Rupa Mishra,

“Performance Improvement of Single Phase Matrix Converter

using Band Pass Filter for Induction Heating”, 2017 2"

International Conference on Communication Systems, Computing

and IT Applications (CSCITA), 2017

Masood Moghaddami, and Arif I. Sarwat, “Single-Phase Soft-

Switched AC-AC Matrix Converter With Power Controller for

Bidirectional Inductive Power Transfer Systems”, IEEE

Transactions on Industry Applications, vol.54, No.4, July/August,

2018.

a o 4 a A s J @ o <
25-27 NQENIAN N.A. 2565 Tsausudadu o15iame Sdosn uoud aih WHIANINA

152





