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Abstract— The current research sheds light on the electronic
power devices that work as transformers and are named
according to the function. A model of a single-phase
transformer AC-AC type with half-wave and full-wave quality
has been proposed. Its output is controlled by power, voltage
and current, which is considered an input to the load. The
fixed input transformer has a variable output according to the
required power, voltage and current. Inverters of this type
have so many uses that they are used in many different
applications, including industrial, induction motor speed
control, military, medical and household, including low-light
circuits, among others. A simulation involving different types
of single-phase AC transformers is proposed. The models were
built in two ways, the first using a diode as an electronic
switch, and the second using a thyristor. Different values for
the load were chosen by adopting three values of 30 ohms, 40
ohms, and 50 ohms. An alternating power supply with an RMS
value of 222 volts. Simulation was carried out after modeling to
test the performance of the proposed transformer and its
various modes of operation. Simulation models confirmed and
reinforced the working theories of the proposed structures.
From the results, we can reach the possibility of changing the
voltage and power values using the electronic transformer by
using the frequency of closing and opening the electronic keys
within specific periods according to the proposed model, which
can be represented or modified.

Keywords—Single-phase AC-AC converter; Half Wave
Converter (H. W. C); Full Wave Converter (F. W. C).

[. INTRODUCTION

Using transformers in protection, a single-phase (1-
phase) AC-AC transformer was used to solve the problem of
high voltage and current. The transformer works to prevent
current and voltage surges by adopting safe switching [1-5].
A single-phase transformer was used in power transmission
systems with IPT and SMC systems to control the current of
transient states, and it was indicated that it is suitable in its
applications for electric vehicles with battery charging
systems [6-10]. The efficiency of a single-phase transformer
AC-AC buck-boosting type was improved. The desired
efficiency was achieved with a buck mode of 91.5% - 95.5%
at a power of 200 watts. It can also have applications such
as running alternating motors and connecting to the grid for
wind turbines, this type of transformer and others [11]. The
AC-AC single-phase transformer is built using IGBTs
electronic switches. The switching process of electronic
switches needs to be adopted to control the opening and
closing state of the electronic switches. SPWM technology
is employed with the transformer to reduce the harmonics of
power and current [12-16]. The single-phase transformer

type was built and designed in many studies, including in
electrical traction applications. Using a cycloconverter to
convert AC-AC to control the speed motor with frequency
conversion with different values and with different load as
resistors R [17-20].

AC-AC Converter it means the system has AC source
and AC load. In constant source with variable load to solve
this problem by add the AC-AC converter [21-23]. There
are two types first 1-phase H.-W.C. Second 1-phase F.W.C
[24-26]. 1-phase H.W.C, it means the switch electronic
number is one diode or thyristor. It works in half wave of
voltage source when switch electronic is ON [27-29]. 1-
phase F.W.C, it means the switch electronic number is four
diodes or thyristors [30-32]. They work in 1-phase F.W.C of
voltage source when switch electronic is ON [33-35]. In this
type two diode like (d1&d3) are ON work every 1-phase
H.W.C in the second time the diodes another work (d2&d4)
is ON [34-36]. When conducting a search for this type of
converter, we find a group of studies. They were written on
different topics, including theoretical and applied types [37-
39]. The types that included simulation for each type
separately and other studies [40-42]. Somewhat different,
according to our estimation, as it makes the simulation a
method for presenting the review in a form acceptable to
researchers [43-46].

The simulation included a review of alternating current
circuits of both types, single and three phases, with different
loads, including fixed and variable ones [47-50]. It also
highlighted the fact that it has a 1-phase H.W.C or 1-phase
F.W.C transformer, as will be mentioned later [51-55]. The
current review will include the following electronic circuits:
First, a 1-phase transformer, 1-phase H.W.C without
control, second, the same type, first, with control, third, 1-
phase F.W.C, without control, fourth, the same type, third,
with control [56-60].

Researchers are interested in writing the most important
topics in terms of appropriate applications. It is possible to
identify the required behavior for any system to be dealt
with. Electronic transformers are extremely important in the
fields of various industrial applications, including protection
and control systems, heating and cooling, power stations,
transmission and distribution, etc.

The current research deals with one of the most
important electronic transformers, the alternating current
transformer[61-63]. Where its importance is through what it
performs as it works to give a variable output from a source
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with a fixed input of the same type of supply to alternating
current. Some applications require a variable frequency or
variable voltage and so on. Electronic transformers are built
from one or more electronic switches. Electronic keys
during opening and closing by controlling the output of the
electronic transformer according to the required design [64-
66].

In the simulation there are many types that show in
section two include 2. Simulation of AC-AC Converter. 2.1
Simulation of 1-phase of AC-AC Converter. 2.1.1
Simulation of uncontrolled single phase of AC-AC
Converter. 2.1.1.a Simulation of uncontrolled 1-phase HW
AC-AC Converter. 2.1.1.b Simulation of uncontrolled 1-
phase F.W AC-AC Converter. 2.1.2 Simulation of controller
1- phase of AC-AC Converter. 2.1.1.a Simulation of
controlled 1-phase H.W AC-AC Converter. 2.1.1.b
Simulation of controlled 1-phase H-W AC-AC Converter.
2.2 Also the simulation result for these models shows in
section three include, 3. Simulation result for AC-AC
Converter. 3.1 Simulation result for 1- phase of AC-AC
Converter. 3.1.1 Simulation result For uncontrolled 1- phase
of AC-AC Converter. 3.1.1.a Simulation result for
uncontrolled 1-phase of HW AC-AC Converter. 3.1.1.b
Simulation result For uncontrolled 1- phase of FW AC-AC
Converter. 3.1.2 Simulation result For controller 1- phase of
AC-AC Converter. 3.1.1.a Simulation result For controlled
I-phase H-W AC-AC Converter. 3.1.1.b Simulation result
for controlled 1-phase F.W AC-AC Converter. 3.2.

The transformer is an electronic switch that conducts the
electronic switching of the switches and we get a change in
the opening and closing state with a certain frequency. Its
drivers are being designed. Transformers are built using
diode, transistor (MOSFET, IGBT) and thyristor with
control devices such as pulse width regulators of different

types.

Single Phase AC-AC Converter, there are two types for
1-Phase AC-AC Converter. First, single phase of half wave
(1- phase of H. W.) AC-AC Converter. Second, single phase
of full wave (1- phase of F. W.) AC-AC Converter [67-70].
the current simulation puts in the hands of readers many
electronic circuits that shed light on one of the types of
electronic systems. They have used in many electronic
control systems. They are using electronic power devices
represented by electronic switches [71-73]. Sources of
alternating current, including single-phase and for loads
also, such as the same source they can be of another type. It
is the sources of direct current and the food can be different
from the quality of the loads, which requires converting it to
suit the load [74-76]. Therefore, we need electronic switches
to build electronic switching systems, which studies have
proven [77-79].

The possibility of using it to perform this purpose. Use
the Matlab program to perform a simulation of all the
proposed circuits to conduct the current review through
computer simulation to show the results and display them
with the forms of simulation models [80-82]. It included
single-phase circuits for an electronic transformer,
alternating current, constant input, variable output, as

needed, that is, according to what is required by the load
[83-87]. Fig. 1 show the 1- phase of AC-AC Converter.

AC Vout
Voltage
Controller fout
Constant AC Variable AC
Fig. 1. Single phase of AC-AC Converter

Single phase of HW AC-AC Converter, this type of
electronic transformer consists of a single electronic switch
that may be a diode, a transistor or a thyristor that acts as an
electronic switch. It conducts the switching state
electronically simulating the opening and closing of the
switches. The frequency of opening and closing at different
periods of time makes it possible to control the output of the
transformer. Fig. 2 show the 1-phase of H. W. AC-AC
Converter.
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Fig. 2. Single phase of half wave AC-AC Converter.

Single phase of full wave AC-AC Converter, this type of
electronic transformer consists of four electronic switches
that may be diodes, transistors, or thyristors that act as
electronic switches. It works on conducting the switching
state electronically simulating the opening and closing of
the switches. Repeated opening and closing at different
periods of time makes it possible to control the output of the
transformer. Fig. 3 show the 1- phase of F. W. AC-AC
Converter.

o d o

& -3

Fig. 3. Single phase of full wave AC-AC Converter.

II. SIMULATION MODEL FOR AC-AC CONVERTER

In this section there are two parts simulation first part by
using the Simulation of uncontrolled 1- phase of AC-AC
Converter. Second part by using the Simulation Model For
controlled 1-phase of AC-AC Converter. It is suggested to
use a variable resistor load with three values of 50-ohm, 40
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ohm and 30 ohms. The cases are tested for various circuits
such as a 1-phase H. W. transformer with a single electronic
switch using a diode. The test reveals the control condition
of the voltage and current between the input and the output
with different load conditions. It also shows the input and
output signals. The same test is repeated for a F. W.
transformer also using the diode. Both cases are repeated by
adopting the electronic switch with the gate such as the
thyristor, that is, by adopting the control condition.

Uncontrolled single phase of AC-AC Converter, in this
section there are two parts simulation first part by using the
Simulation of uncontrolled single phase of HW AC-AC
Converter. Second part by using the Simulation Model for
uncontrolled 1-phase of F. W. AC-AC Converter

Uncontrolled 1-phase of H. W AC-AC Converter, in this
section, there are three parts in simulation model. First part
AC source voltage 50Hz, 222Vrms. Second parts half wave
converter by using one diode. Third part is resistance load in
ohm. The simulation model of uncontrolled 1-phase of H.
W. AC-AC Converter as show in Fig. 4.
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Fig. 4. Sim. model of uncontrolled 1-phase of H. W. AC-AC Converter

Uncontrolled 1-phase of F. W. AC-AC Converter, in this
section, there are three parts in simulation model. First part
AC source voltage 50Hz, 222Vrms.Second parts full wave
(F.W.) converter by using four diode. Third part is
resistance load in ohm. The simulation model of
uncontrolled single phase of full wave (1-phase of F. W.)
AC-AC Converter as show in Fig. 5.
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Fig. 5. Sim. model of uncontrolled 1-phase of F. W. AC-AC Converter

Controller single phase of AC-AC Converter, in this
section there are two parts simulation first part by using the
Simulation Model for controlled single phase of half wave
AC-AC Converter. Second part by using the Simulation
Model For controlled single phase of full wave AC-AC
Converter.

Controlled 1-phase of H. W. AC-AC Converter, in this
section, there are three parts in simulation model. First part
AC source voltage S0Hz, 222Vrms.Second parts H. W.
converter by using one Thyristor. Third part is resistance
load in ohm. The simulation model of controlled 1-phase of
H. W. AC-AC Converter as show in Fig. 6.
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Fig. 6. Sim. model of controlled 1-phase of H. W AC-AC Converter

Controlled 1-phase of F. W. AC-AC Converter, in this
section, there are three parts in simulation model. First part
AC source voltage 50Hz, 222Vrms.Second parts F.W
converter by using four thyristors. Third part is resistance
load in ohm. The simulation model of controlled 1-phase of
F. W. AC-AC Converter as show in Fig. 7.

7.019

linrms.

a1 .%mﬂ
lieinlh o e

inavrg

| p{RMS | 2221
e
pjear} -{msr

I

a. At R=30 ohm

RMS 222.2
‘r]i fean ‘—E.DWEF i

- ]

b. At R=40 ohm
=
b . + | powergui
th

s 1]

inrms.
yrp Er 05
ey e
)

Vireme

‘rl(w ean| ‘rE .01954

soan. & ot} o)
=

]

vvy
J

c. AtR=50 ohm
Fig. 7. Sim. model of controlled 1-phase of F.W AC-AC Converter

III. SIMULATION RESULT FOR 1-PHASE OF AC-AC
CONVERTER

In this section there are two parts simulation result, first
part Simulation result for uncontrolled single phase of AC-
AC Converter. Second part Simulation result for controlled
single phase of AC-AC Converter.

Uncontrolled single phase of AC-AC Converter, in this
section there are two parts simulation result, first part
Simulation result for uncontrolled half wave single phase of
AC-AC Converter. Second part Simulation result for full
wave uncontrolled single phase of AC-AC Converter.

Uncontrolled 1-phase of H-W AC-AC Converter, In this
section there are two parts simulation result, first part
Simulation result For uncontrolled half wave single phase of
input voltage, current, output voltage and current AC-AC
Converter as show in Fig. 8.
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AC-AC Converter with R=40 ohm
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Fig. 8. Simulation response for uncontrolled 1-phase of H.W

Uncontrolled 1-phase of F. W AC-AC Converter, in this
section there are two parts simulation result, first part
Simulation result for uncontrolled 1-single phase of F. W.
for input voltage, current, output voltage and current AC-
AC Converter as show in Fig. 9.
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Fig. 9. Simulation response for uncontrolled 1-phase of F.W

Controller 1-phase of AC-AC Converter, in this section
there are two parts simulation result, first part Simulation
result for controlled half wave single phase of AC-AC
Converter. Second part Simulation result for full wave

controlled single phase of AC-AC Converter.

Controlled 1-phase of H. W. AC-AC Converter, in this
section there are two parts simulation result, first part
Simulation result for controlled 1-phase of H.-W for input

voltage, current,
Converter as show in Fig. 10.

output voltage and current AC-AC
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AC-AC Converter with R=30 ohm
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Simulation result for controlled full wave single phase of
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Fig. 10. Simulation response for controlled 1-phase of H.W
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Fig. 11.  Simulation response for controlled 1-phase of F.W
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After these simulation parts state many values and
information in table and paragraph that show the discuses
behavior of 1-phase of AC-AC Converter. Table 1 show the
different value of input and output for voltage and current
with constant input and change in load.

TABLE 1. BEHAVIOR OF 1-PHASE OF AC-AC CONVERTER

Type of RL I/P Vim /P O/P o/p

AC-AC (ohm) (V)s Irms Vrms Irms
Converter (A) %) (A)
1-ph HW 30 222 5.216 156.5 5.216
Uncont.

1-ph HW 40 222 3911 156.4 3911
Uncont.

1-ph HW 50 222 3.129 156.4 3.129
Uncont.

1-ph HW 30 2222 5.16 154.8 5.16
Cont.

1-ph HW 40 222.1 3.87 154.8 3.87
Cont.

1-ph HW 50 222.1 3.096 154.8 3.096
Cont.

1-ph F.W 30 222 7.352 220.5 7.351
Uncont.

1-ph F.W 40 222 5.515 220.5 5.514
Uncont.

1-ph F.W 50 222.1 4.414 220.6 4.412
Uncont.

1-ph F.W 30 222.1 7.015 210.4 7.015
Cont.

1-ph F.W 40 2222 5.262 210.4 5.261
Cont.

1-ph F.W 50 2222 421 210.4 4.20
Cont.

The simulation response shows the behavior of 1-phase
of AC-AC Converter. In first type, H-W Uncontrolled. The
input current equal output current at 5.216A. The value of
the input equal output current with change the load that
show in Table 1. whenever change the load to 40 ohm and
50 ohm the voltage is constant in input 222v and output
156.4v but the current in input and output is change with
load that show in Table 1. In second type, H.-W controlled.
The input current equal output current at 5. 16A. The value
of the input equal output current with change the load that
show in Table 1. whenever change the load to 40 ohm and
50 ohm the voltage is constant in input 222.1v and output
154.8v but the current in input and output is change with
load that show in Table 1. In third type, F.W Uncontrolled.
The input current equal output current at 7.351A. The value
of the input equal output current with change the load that
show in Table 1. whenever change the load to 40 ohm and
50 ohm the voltage is constant in input 222v and output
220.5v but the current in input and output is change with
load that show in Table 1. In fourth type, F.W controlled.
The input current equal output current at 7.015A. The value
of the input equal output current with change the load that
show in Table 1. whenever change the load to 40 ohm and
50 ohm the voltage is constant in input 222.1v and output
210.4v but the current in input and output is change with
load that show in Table 1.

IV.  CONCLUSIONS

The present paper contains a computer simulation to
verify and enhance the theories by contributing to the

construction of the proposed simulation models. The present
work contains the construction of models for each of the AC
transformer to feed a resistive load of different values in
order to observe the performance with cases of adoption of
different types of AC transformers. The need for different
values for each of the voltage and capacity that addresses
the change in the behavior of the system needs control
systems. Controlling the current through the adoption of
electronic switches has become the solution. Controlling the
current by adopting the closing and opening states of the
electronic switches and thus it is possible to control and
control the effort and output capacity. When conducting
simulations for the four cases Suggested: The possibility of
making the required adjustment for each case and obtaining
the appropriate values for each case. The diode and thyristor
were chosen to build the electronic transformer for both a
half-wave and a full-wave single-phase AC transformer.
Undoubtedly, the simulation leads to the possibility of
predicting the behavior of the system by building more than
one model in a short time and without economic cost and
obtaining the best design for any system being simulated. A
simulation model was proposed, and to verify the validity of
the system, the simulation was conducted, and the results
showed the possibility of using the proposed system
effectively that suits its specifications. The current study
was conducted to verify the possibility of simulating
electronic devices to build electronic transformers using the
diode as a single-phase circuit without half-wave and full-
wave control, and thyristors with half-wave and full-wave
control. It is also possible to conduct another study on the
three phases in the same way.

The researchers plan to add other techniques to improve
the performance of the current model, such as conventional
and expert control systems and optimizing the change in the
frequency of the pulse width that triggers the electronic key
gate.

REFERENCES

[1] T. Turahyo, "A Simple Strategy of Control DC-DC Converter as
Power Supply on Household Lights," Journal of Robotics and Control
(JRC), vol. 2, no. 6, pp. 484-488, 2021.

[2] O. Diouri, A. Gaga, S. Senhaji, M. O. Jamil," Design and PIL Test of
High Performance MPPT Controller Based on P&O-Backstepping
Applied to DC-DC Converter," Journal of Robotics and Control
(JRC), vol. 3, no. 4, pp. 431-438, 2022.

[3] D. Santoso and L. H. Pratomo, "The Voltage Control in Single-Phase
Five-Level Inverter for a Stand-Alone Power Supply Application
Using Arduino Due," Journal of Robotics and Control (JRC), vol. 2,
no. 5, pp. 421-428, 2021.

[4] L. H. Pratomo, A. F. Wibisono, and S. Riyadi, "Design and
Implementation of Double Loop Control Strategy in TPFW Voltage
and Current Regulated Inverter for Photovoltaic Application," Journal
of Robotics and Control (JRC), vol. 3, no. 2, pp. 196-204, 2022.

[5] P. K. Gayen and A. Sadhukhan, "Optimized Harmonic Reduction
PWM based Control Technique for Three-Phase quasi Z-Source
Inverter," Journal of Robotics and Control (JRC), vol. 2, no. 4, pp.
258-264, 2021.

[6] E. Nur’Aini et al. "Reliability Analysis and Maintainability for the
Design of Grid and Hybrid Solar Power Plant Systems in Wonogiri
Regency," ELKHA: Jurnal Teknik Elektro, vol. 13, no. 1 pp. 77-83,
2021.

[71 M. R. Banaei, R. R. Ahrabi, and M. Elmi, "Single-phase safe
commutation trans-Z-source AC-AC converter," IET Power
Electronics, vol. 8, no. 2, pp. 190-201, 2015.

Dina Harith Shaker, Simulation Model of Single-Phase AC-AC Converter by Using MATLAB



Journal of Robotics and Control (JRC)

ISSN: 2715-5072

663

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

T. G. Habetler, "A space vector-based rectifier regulator for
AC/DC/AC converters," IEEE Transactions on Power Electronics,
vol. 8, no. 1, pp. 30-36, 1993.

M.-K. Nguyen, Y.-G. Jung, and Y.-C. Lim, "Single-phase ac—ac
converter based on quasi-Z-source topology," IEEE Transactions on
Power Electronics, vol. 25, no. 8, pp. 2200-2210, 2010.

X. P. Fang, Z. M. Qian, and F. Z. Peng, "Single-phase Z-source PWM
ac-ac converters." IEEE Power Electronics Letters, vol. 3, no. 4, pp.
121-124, 2005.

A. A. Khan, H. Cha, and H. F. Ahmed, "High-efficiency single-phase
AC-AC  converters  without commutation problem," IEEE
Transactions on Power Electronics, vol. 31, no. 8, pp. 5655-5665,
2015.

J. de Oliveira Quevedo, et al. "Analysis and design of an electronic
on-load tap changer distribution transformer for automatic voltage
regulation." IEEE Transactions on Industrial Electronics, vol. 64, no.
1, pp. 883-894, 2016.

M. Glinka and R. Marquardt, "A new AC/AC-multilevel converter
family applied to a single-phase converter," The Fifth International
Conference on Power Electronics and Drive Systems, 2003.

C. B. Jacobina, T. M. Oliveira, and E. R. C. da Silva, "Control of the
single-phase three-leg AC/AC converter," IEEE Transactions on
Industrial Electronics, vol. 53, no. 2, pp. 467-476, 2006.

A. Khoei and S. Yuvarajan, "Single-phase AC-AC converters using
power MOSFETSs," IEEE Transactions on Industrial Electronics, vol.
35, no. 3, pp. 442-443, 1988.

Z. Idris, M. K. Hamzah, and M. F. Saidon. "Implementation of single-
phase matrix converter as a direct ac-ac converter with commutation
strategies," 2006 37th IEEE Power Electronics Specialists
Conference, 2006.

S. Z. M. Noor, N. F. A. Rahman, and A. M. Aris, "Modeling and
simulation of a single-phase boost AC-AC converter using Single-
Phase Matrix Converter topology," 2011 IEEE International
Conference on Computer Applications and Industrial Electronics
(ICCAIE), 2011.

1. Abdoli and A. Mosallanejad, "A highly efficient isolated
single-phase variable frequency AC-AC converter with flexible
buck-boost factor, inherent safe commutation, and continuous
current," IET Power Electronics, 2022.

H.-H. Shin, et al. "Novel single-phase PWM AC-AC converters
solving commutation problem using switching cell structure and
coupled inductor," IEEE Transactions on Power Electronics, vol. 30,
no. 4, pp. 2137-2147, 2014.

H. F. Ahmed, et al. "A family of high-frequency isolated single-phase
Z-source AC-AC converters with safe-commutation strategy," IEEE
Transactions on Power Electronics, vol. 31, no. 11, pp. 7522-7533,
2016.

S. Sharifi et al., "Highly efficient single-phase buck—boost variable-
frequency AC-AC converter with inherent commutation
capability," IEEE Transactions on Industrial Electronics, vol. 67, no.
5, pp- 3640-3649, 2019.

A. A. Khan, H. Cha, and H.-G. Kim, "Magnetic integration of
discrete-coupled inductors in single-phase direct PWM AC-AC
converters." IEEE Transactions on Power Electronics, vol. 31, no. 3,
pp. 2129-2138, 2015.

M. F. Mohd Zin, et al., "AC-AC single phase matrix converter with
harmonic filter and boost characteristics: A study," 2012 IEEE
Student Conference on Research and Development (SCOReD), 2012,
pp. 166-171.

R. Kawashima, T. Mishima, and C. Ide, "Three-Phase to Single-Phase
Multiresonant Direct AC-AC Converter for Metal Hardening High-
Frequency Induction Heating Applications," IEEE Transactions on
Power Electronics, vol. 36, no. 1, pp. 639-653, 2020.

M. Glinka and R. Marquardt, "A new single phase AC/AC-multilevel
converter for traction vehicles operating on AC line voltage," EPE
Journal, vol. 14, no. 4, pp. 7-12, 2004.

M. Glinka and R. Marquardt, "A new AC/AC multilevel converter
family." IEEE Transactions on Industrial Electronics, vol. 52, no. 3,
pp. 662-669, 2005.

Z. 1dris, M. K. Hamzah, and A. M. Omar, "Implementation of single-
phase matrix converter as a direct AC-AC converter synthesized using

(28]

[29]

(30]

(31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

sinusoidal pulse width modulation with passive load condition," 2005
International Conference on Power Electronics and Drives Systems,
2005, pp. 1536-1541.

P. L. S. Rodrigues, C. B. Jacobina, and M. B. R. Correa, "Single-
phase universal active power filter based on ac/ac converters," 2016
IEEE Energy Conversion Congress and Exposition (ECCE), 2016.

S. Firdaus and M. K. Hamzah. "Modelling and simulation of a single-
phase AC-AC matrix converter using SPWM," Student conference on
Research and development, 2002.

M. Moghaddami and A. Sarwat, "Self-tuned single-phase ac-ac
converter for bidirectional inductive power transfer systems," 2017
IEEE Industry Applications Society Annual Meeting. IEEE, 2017.

H. F. Ahmed, et al. "A highly reliable single-phase high-frequency
isolated double step-down AC-AC converter with both noninverting
and inverting operations," IEEE  Transactions on Industry
Applications, vol. 52, no. 6, pp. 4878-4887, 2016.

S. Esmaeili, et al. "A Trans-Inverse Magnetic Coupling Single-Phase
AC-AC Converter," Energies, vol. 15, no. 12, p. 4319, 2022.

H. F. Ahmed, et al. "A Reliable Single-Phase Bipolar Buck—Boost
Direct PWM AC-AC Converter With Continuous Input/Output
Currents," IEEE Transactions on Industrial Electronics, vol. 67, no.
12, pp. 10253-10265, 2019.

M. Zhou, et al. "A single-phase buck-boost AC-AC converter with
three legs." Journal of Electrical Engineering and Technology,
vol. 13, no. 2, pp. 838-848, 2018.

J. Kim and H. Cha, "Common-Ground-Structured High-Reliability
Single-Phase AC-AC Converters," IEEE Transactions on Industrial
Electronics, 2022.

1. Abdoli and A. Mosallanejad, "A single-phase g-source AC-AC
converter with continuous input current, safe commutation feature,
and reduced bidirectional switch counts," International Journal of
Circuit Theory and Applications, 2022.

J. Kim and H. Cha, "Common-Ground-Structured High-Reliability
Single-Phase AC-AC Converters," IEEE Transactions on Industrial
Electronics, 2022.

N. Jeelani, A. H. Bhat, and T. N. Mir, "Comparative Analysis of
Voltage Control Techniques for Single Phase AC-AC Buck
Converter," 2022 IEEE International Conference on Power
Electronics, Smart Grid, and Renewable Energy (PESGRE), 2022.

T. N. Mir, B. Singh, and A. H. Bhat, "Single-Phase to Three-Phase
AC-AC Converter Fed Low Speed Induction Motor Drive With
Encoderless Control," 2022 IEEE International Conference on Power
Electronics, Smart Grid, and Renewable Energy (PESGRE), 2022.

G. Kamalapur, M. S. Aspalli, and B. Siddaling. "A Single Phase AC-
AC Converter with Extinction Angle Control for Single Phase AC
Motor," 2022 2nd International Conference on Power Electronics &
IoT Applications in Renewable Energy and its Control (PARC), 2022.

J. Burhanudin, et al., "Simulation of AC/AC Converter using Single
Phase Matrix Converter for Wave Energy Converter," 2022 IEEE
International Conference in Power Engineering Application (ICPEA),
2022.

A. Sharma, K. J. Veeramraju, and J. W. Kimball, "Power flow control
of a single-stage ac-ac solid-state transformer for ac distribution
system," 2022 IEEE Power and Energy Conference at Illinois (PECI),
2022.

E. Babaei, et al. "A Review on Single-Phase AC-AC Z-Source
Converters," AUT Journal of Electrical Engineering, vol. 54, no. 1,
pp. 12-12,2022.

0. C. da Silva Filho, et al. "Single-Phase Isolated AC-AC Converters
Based on the Dual Active Bridge Converter," IEEE Transactions on
Industrial Electronics, vol. 69, no. 6, pp. 5680-5689, 2021.

N. Ashraf, et al. "A Transformerless AC-AC Converter with
Improved Power Quality Employed to Step-Down Power Frequency
at Output," Energies, vol. 15, no. 2, p. 667, 2022.

0. C. da Silva Filho, et al. "Single-Phase Isolated AC-AC
Symmetrical Full-Bridge Converter," IEEE Journal of Emerging and
Selected Topics in Power Electronics, vol. 10, no. 1, pp. 846-855,
2021.

K. J. Veeramraju, A. Sharma, and J. W. Kimball, "A comprehensive
analysis on complex power flow mechanism in an ac-ac dual active

Dina Harith Shaker, Simulation Model of Single-Phase AC-AC Converter by Using MATLAB



Journal of Robotics and Control (JRC)

ISSN: 2715-5072

664

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[53]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

bridge," 2022 IEEE Power and Energy Conference at Illinois (PECI),
2022.

A. Sharma and N. Singh, "Hybrid Modulation for Reduced Switches
AC-AC Multi Frequency Converter," International Research Journal
on Advanced Science Hub, vol. 4, no. 5, pp. 134-142, 2022.

Y. Meng, et al. "An isolated modular multi-level AC/AC converter
with high-frequency link and pulse flip circuit for fractional frequency
transmission system application," IET Power Electronics, 2022.

N. Ashraf, et al. "Investigation of the Power Quality Concerns of
Input  Current in  Single-Phase  Frequency  Step-Down
Converter," Applied Sciences, vol. 12, no. 7, p. 3663, 2022.

S. W. Shneen, "Advanced optimal for power-electronic systems for
the grid integration of energy sources," Indonesian Journal of
Electrical Engineering and Computer Science, vol. 1, no. 3, pp. 543-
555, 2016.

A. Taybi, et al. "A New Configuration of a High Output Voltage 2.45
GHz Rectifier for Wireless Power Transmission
Applications," Telkomnika, vol. 16, no. 5, pp. 1939-1946, 2018.

M. M. S. Khan, et al. "Input switched single phase buck and buck-
boost AC-DC converter with improved power quality," 2012 7th
International Conference on Electrical and Computer Engineering.
IEEE, 2012.

S. W. Shneen, "Advanced Optimal for Three Phase Rectifier in
Power-Electronic ~ Systems," Indonesian  Journal of  Electrical
Engineering and Computer Science, vol. 11, no. 3, pp. 821-830, 2018.

A. Taybi, et al. "A new design of high output voltage rectifier for
rectenna system at 2.45 GHz," Indonesian Journal of Electrical
Engineering and Computer Science, vol. 13, no. 1, pp. 226-234, 2019.

R. Miyauchi, K. Tanno, and H. Tamura, "New active diode with bulk
regulation transistors and its application to integrated voltage rectifier
circuit," International Journal of Electrical & Computer Engineering,
vol. 9, no. 2, pp. 2088-8708, 2019.

S. W. Shneen, et al. "Application of LFAC {162/3Hz} for electrical
power  transmission  system: a  comparative  simulation
study," TELKOMNIKA, vol. 17, no. 2, pp. 1055-1064, 2019.

R. Ghosh and G. Narayanan, "A simple analog controller for single-
phase half-bridge rectifier," IEEE transactions on power electronics,
vol. 22, no. 1, pp. 186-198, 2007.

K. Kumar, et al. "A Novel Six-Switch Power Converter for Single-
Phase Wind Energy System Applications," Advances in Smart Grid
and Renewable Energy. Springer, Singapore, 2018, pp. 267-275.

R. Grind, E. Fossas, and D. Biel, "Sliding mode control of a full-
bridge unity power factor rectifier," Nonlinear and adaptive control.
Springer, Berlin, Heidelberg, 2003, pp. 139-148.

A.N.F. Asliand Y. C. Wong, "3.3 V DC output at-16dBm sensitivity
and 77% PCE rectifier for RF energy harvesting," International
Journal of Power Electronics and Drive Systems, vol. 10, no. 3, p.
1398, 2019.

N. A. Ahmed, "Modeling and simulation of ac—dc buck-boost
converter fed dc motor with uniform PWM technique," Electric power
systems research, vol. 73, no. 3, pp. 363-372, 2005.

N. Mohamed, T. Hamza, and G. Brahim, "Novel DTC induction
machine drive improvement using controlled rectifier for DC voltage
tuning," Int J Pow Elec & Dri Syst, vol. 10, no. 3, pp. 1223-1228,
2019.

R. Sasikala, and R. Seyezhai, "Review of AC-DC power electronic
converter topologies for power factor correction," International
Journal of Power Electronics and Drive Systems, vol. 10, no. 3, p.
1510, 2019.

R. Baharom and M. N. Seroji, "Dynamic analysis of the high-power
factor three-phase AC to DC converter using current injection hybrid
resonant Technique." International Journal of Power Electronics and
Drive Systems, vol. 10, no. 1, p. 538, 2019.

S. W. Shneen, "Advanced Optimal for PV system coupled with
PMSM,," Indonesian Journal of Electrical Engineering and Computer
Science, vol. 1, no. 3, pp. 556-565, 2016.

A.N.F. Asliand Y. C. Wong, "3.3 V DC output at-16dBm sensitivity
and 77% PCE rectifier for RF energy harvesting," International

Journal of Power Electronics and Drive Systems, vol. 10, no. 3, p.
1398, 2019.

[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

(771

(78]

[79]

(80]

(81]

(82]

(83]

(84]

G. Sarowar and M. A. Hoque, "High Efficiency Single Phase
Switched Capacitor AC to DC Step Down Converter," Procedia-
Social and Behavioral Sciences, vol. 195, pp. 2527-2536, 2015.

S. W. Shneen, F. N. Abdullah, and D. H. Shaker, "Simulation model
of single phase PWM inverter by using
MATLAB/Simulink," International Journal of Power Electronics and
Drive Systems, vol. 12, no. 1, p. 212, 2021.

A. Bouafassa, L. Rahmani, and S. Mekhilef, "Design and real time
implementation of single phase boost power factor correction
converter," ISA transactions, vol. 55, pp. 267-274, 2015.

S. W. Shneen, D. H. Shaker, and F. N. Abdullah, "Simulation model
of PID for DC-DC converter by using MATLAB," International
Journal of Electrical and Computer Engineering (IJECE), vol. 11, no.
5, pp- 3791-3797, 2021.

S. W. Shneen and G. A. Aziz, "Simulation model of 3-phase PWM
rectifier by using MATLAB/Simulink," International Journal of
Electrical and Computer Engineering (IJECE), vol. 11, no. 5, pp.
3736-3746, 2021.

A. K. Tyagi, MATLAB and SIMULINK for Engineers, Oxford
University Press. 2012.

S. N. Rao, D. V. A. Kumar, and C. S. Babu, “Grid Connected
Distributed Generation System with High Voltage Gain Cascaded
DC-DC Converter Fed Asymmetric Multilevel Inverter Topology,”
International Journal of Electrical and Computer Engineering
(IDECE), vol. 8, no. 6, pp. 4047-4059, Dec. 2018, doi:
10.11591/ijece.v8i6.pp4047-4059.

S. W. Shneen, “Advanced Optimal for Three Phase Rectifier in
Power-Electronic  Systems,” Indonesian Journal of Electrical
Engineering and Computer Science (IJEECS), vol. 11, no. 3, pp. 821—
830, 2018, doi: 10.11591/ijeecs.v11.i3.pp821-830.

M. Ado, A. Jusoh, and T. Sutikno, “Extended family of DC-DC
quasi-Z-source converters,” International Journal of Electrical and
Computer Engineering (IJEECS), vol. 9, no. 6, pp. 45404555, Dec.
2019, doi: 10.11591/ijece.v9i6.pp4540-4555.

N. M. Radaydeh and M. R. D. Al-Mothafar, “Small-signal modeling
of current-mode controlled modular DC-DC converters using the
state-space algebraic approach,” International Journal of Electrical
and Computer Engineering (IJEECS), vol. 10, no. 1, pp. 139-150,
Feb. 2020, doi: 10.11591/ijece.v10il.pp139-150.

Z. A. Ghani et al., “Peripheral interface controller-based maximum
power point tracking algorithm for photovoltaic DC to DC boost
controller,” TELKOMNIKA  Telecommunication = Computing
Electronics and Control, vol. 18, no. 1, pp. 240-250, Feb. 2020, doi:
10.11591/telkomnika.v14i3.7952.

M. W. Umar, N. Yahaya, and Z. Baharudin, “State-space averaged
modeling and transfer function derivation of DC-DC boost converter
for high-brightness led lighting applications,” TELKOMNIKA
Telecommunication Computing Electronics and Control, vol. 17, no.
2, pp. 1006-1013, 2019, doi: 10.12928/ TELKOMNIKA.v17i2.10272.

G. G. R. Sekhar and B. Banakar, “Solar PV fed non-isolated DC-DC
converter for BLDC motor drive with speed control,” Indonesian
Journal of Electrical Engineering and Computer Science (IJEECS),
vol. 13, no. 1, pp. 313-323, 2019.

M. Z. Zulkifli, M. Azri, A. Alias, N. Talib, and J. M. Lazi, “Simple
control scheme buck-boost DC-DC converter for standalone PV
application system,” International Journal of Power Electronics and
Drive Systems (IJPEDS), vol. 10, no. 2, pp. 1090-1101, Jun. 2019,
doi: 10.11591/ijpeds.v10.i2.pp1090-1101.

C. S. Purohit, M. Geetha, P. Sanjeevikumar, P. K. Maroti, S. Swami,
and V. K. Ramachandaramurthy, ‘“Performance analysis of DC/DC
bidirectional converter with sliding mode and pi controller,”
International Journal of Power Electronics and Drive Systems
(UPEDS), wvol. 10, no. 1, pp. 357-365, 2019, doi:
10.11591/ijpeds.v10.i1.pp357-365.

H. K. Khleaf, A. K. Nahar, and A. S. Jabbar, “Intelligent control of
DC-DC converter based on PID-neural network,” International
Journal of Power Electronics and Drive Systems (IJPEDS), vol. 10,
no. 4, pp. 2254-2262, Dec. 2019, doi: 10.11591/ijpeds.v10.i4.pp2254-
2262.

1. Alhamrouni, M. K. Rahmat, F. A. Ismail, M. Salem, A. Jusah, and
T. Sutikno, “Design and development of SEPIC DC-DC boost
converter for photovoltaic application,” International Journal of

Dina Harith Shaker, Simulation Model of Single-Phase AC-AC Converter by Using MATLAB



Journal of Robotics and Control (JRC) ISSN: 2715-5072 665

Power Electronics and Drive Systems (IJPEDS), vol. 10, no. 1, pp. Journal of Robotics and Control Systems, vol. 2, no. 2, pp. 408-423,
406413, 2019, doi: 10.11591/ijpeds.v10n1.pp406-413. 2022.

[85] A. A. Rizi, et al. "Design a New Multiport DC-DC Converter to [87] C. Nagarajan, et al. "Performance Estimation and Control Analysis of
Charge an Electric Car," International Journal of Robotics and AC-DC/DC-DC Hybrid Multi-Port Intelligent Controllers Based
Control Systems, vol. 2, no. 1, pp. 87-96, 2022. Power Flow Optimizing Using STEM Strategy and RPFC

[86] C. Nagarajan, et al. "Performance Analysis of PSO DFFP Based DC- Technique," International Journal of Robotics and Control Systems,
DC Converter with Non Isolated CI using PV Panel," International vol. 2, no. 1, pp. 124-139, 2022.

Dina Harith Shaker, Simulation Model of Single-Phase AC-AC Converter by Using MATLAB



