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Abstract— Due to their little range, lowest amount price, and
large effectiveness, photovoltaic (PV) grid-connected
transformer a lesser amount of inverters have been residential
and become eminent around the world in circulated PV
generators system. One of the mainly capable topologies of
the transformer less inverter kin is H5 topology. This inverter
get out a broken up current starting the PV panel, which
quarrel with the running at maximum power point tracking
(MPPT) order while the utilization factor of the PV degrades.
This paper suggests enhanced H5 topology feature a boost
converter inserted in the center among the PV panels and the
H5 inverter. A fresh and easy off line MPPT algorithm is
introduced and presentation factors similar to effectiveness
and utilization factors of the planned and rule H5 topology
are compared. The model results point out that the planned
scheme provides a preferable utilization factor and a simpler
MPPT, Algorithm.
Keywords: Inverter,
Microcontroller, Solar, Grid

MPPT, Boost Converter,

I. INTRODUCTION

In the past, bipolar semiconductor strategies have been the
frontage runners in the quest for a perfect power electronic
switch. Ever given that the invention of the transistor, the
improvement of solid-state switches with improved power
management potential has been of notice for expending the
use of these devices. The BJT and the GTO thyristor have
been residential over the long-ago 30 years to provide the
need of the power electronic manufacturing. Their main
improvement over the thyristors has been the superior
switching speed and the capability to disrupt the current
without exchange of the device voltage. All bipolar devices,
however, experience from a common set of disadvantages,
namely, (i) narrow switching velocity due to considerable

redeployment of alternative charge carriers linked with every
switching function; (ii) comparatively large control power
necessity which complicates the control circuit design.
Besides, bipolar devices cannot be paralleled easily. The
reliance of the power electronics manufacturing upon bipolar
devices was challenged by the opening of a new MOS gate
prohibited power device knowledge in the 1980s. The power
MOS field outcome transistor (MOSFET) evolved from the
MOS integrated circuit technology. The new device promised
extremely low input power levels and no inherent limitation
to the switching velocity. Thus, it opened up the opportunity
of rising the working frequency in power electronic systems
resultant in drop in size and weight. The first claims of
endless current gain for the power MOSFET were, however,
dilute by the require to blueprint the gate drive circuit to
report for the pulse currents essential to incriminate and
release the high input capacitance of these devices. At high
frequency of process the essential gate make power becomes
considerable. MOSFETSs also have moderately higher on state
resistance per unit region of the device cross part which
increases with the building block in
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Rating of the device. As a result, the use of
MOSFET has been controlled to small electrical energy
applications where the ON condition fighting reaches
satisfactory standards. Inherently quick switch rate of these
devices can be efficiently utilized to boost the switching
occurrence beyond numerous hundred kHz. Beginning the
top of outlook of the working law a MOSFET is a electrical
energy prohibited greater part carrier tool. As the given name
suggest, group of greater part carrier in a MOSFET is
prohibited by the electrical energy functional on the manage
electrode which be insulated with a skinny metal oxide film
beginning the mass semiconductor remains. The electric field
fashioned by the gateway electrical energy modulates the
conductivity of the semiconductor objects in the area among
the major in progress carrying terminal call the Drain (D)
along with the Source(S). Control MOSFETS, now similar to
their integrated circuit matching part, preserve be of 2 type (i)
depletion type and (ii) enhancement type. Together of these
be capable of be also n- channel type otherwise p-channel
type depend scheduled the environment of the massiveness
semiconductor. The lower outline shows the path figure of
these 4 types of MOSFETs beside among their drain in
progress vs gate-resource electrical energy unigueness.
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Fig. 1.3: Symbols of MOSFETs

It be able to be accomplished to depletion type
MOSFETSs are usually ON type switch i.e., by way of the gate
workstation unlock a nonzero drain in progress be able to run
inside these plans. This be not suitable in a lot of power
electronic application. so, the improvement type MOSFETs
be additional well-liked designed for power electronics
application.

A. Constructional Features of a Power MOSFET:

As mention into the prologue segment, Power MOSFET be a
appliance to evolve as of MOS integrated circuit knowledge.
The primary attempt en route for build up high electrical
energy MOSFETS be by redesigning sideways MOSFET to
raise their electrical energy jamming ability. The consequent
information was call sideways dual soft MOS. on the other
hand it was quickly realize that a great deal better stop
working electrical energy and current ratings might be
achieve by resorting to a upright leaning arrangement. Since
then, perpendicular DMOS arrangement has been modified
by practically each and every one manufacturer of Power
MOSFET. A power MOSFET use VDMOS knowledge has
upright leaning 3 film arrangement of irregular p type and n
type semiconductors as exposed in the on top of body, which
be the diagram demonstration of a particular MOSFET cell
configuration. A big numeral of such cells is associated in
corresponding to outline a total appliance.
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Fig. 1.5: Arrangement of Cells in a Device

The 2 n+ finish layer labels “Source” and “Drain”
are greatly doped to in the region of the equal intensity. The
p type center film is term the remains and has modest doping
stage. The n- drain drift region has the lowly doping
concentration. Thickness of this area determines the stop
working electrical energy of the mechanism. The gate
workstation be located above the n- and p type region of the
group arrangement in addition to is insulate because the
semiconductor remains be a skinny film of silicon dioxide.
The source in addition to the drain area of all cells on a wafer
is linked near the matching metallic links headed for
appearance the Source and the Drain terminal of the entire
device. Likewise all gate terminals are too associated
simultaneously. The source is constructing of lots of small
polygon formed area that are bounded next to the gate region.
The arithmetical form of the source regions, near equal level,
influence the ON condition resistance of the MOSFET.

B. Operating Principle of a MOSFET:

At primary look it would come into view to facilitate in
attendance be no pathway used for whichever in progress in
the direction of run among the source with the drain terminal
because at smallest amount in single of the p n junction will
be overturn influenced for any polarity of the apply electrical
energy connecting the source and the drain. There be no
opportunity of current insertion since the gate terminal
.because the gate oxide is an extremely excellent insulator.
However, use of a activist electrical energy at the gate
terminal through value to the source will change the silicon
plane underneath the gate oxide into an n type film or
“channel”, thus linking the Source to the Drain as explain
after that. The gate regions of a MOSFET which be unruffled
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of the gate metallization, the gate (silicon) oxide layer with
the p-body silicon form a soaring excellence capacitor. While
a little electrical energy is relevance toward this capacitor
construction by gate workstation activist by admiration to the
source a reduction region form at the crossing point among
the SiO2 with the silicon.

The positive incriminate induce lying on the gate
metallization repel the bulk gap carrier from the line region
among the gate oxide and the p type body. This expose the
disapprovingly charge acceptors and a running down area be
produced.

Il. THE BOOST CONVERTER

A step-up converter be a power converter by an production
DC electrical energy better than its contribution DC electrical
energy. It is a category of switching mode power supply
contain at smallest amount two semi-conductors switch with
at slightest individual power storeroom part. Filter prepared
of capacitor are in general supplementary to the production of
the converter toward cut production electrical energy wave.
While power (P=VI) should be there preserved, the production up to
date is lesser than the source up to date. The boost converters have
the similar machinery like the buck converter, except this
converter produce an production electrical energy better than
the source. "Boost" converters begin their electrical energy
exchange with a current graceful from side to side the
inductor. After that they lock the button send-off the current
no extra lane to depart than during a diode. The current then
needs to sluggish actually high-speed and the no more than
method it be able to perform this is by means of rising its
electrical energy on the ending that connect to the diode and
control. If electrical energy is high adequate it open the diode
with one during the diode, the current can’t run reverse. This
be the extremely fundamental conception of boost converter.
Circuit examination of the boost converter begins by creation
these assumptions: The course is working in the stable
condition. The inductor current is uninterrupted the capacitor
be extremely large, with the production electrical energy is
held steady at electrical energy Vo. This restraint resolve be
stress-free later to demonstrate the special effects of restricted
capacitance. The switching stage is T, the switch is blocked
for time DT and open for point (1-D) T the apparatus are
perfect approximating Buck converter boost too have 2
method of procedure. The voltage it produce through the
release stage is associated toward the velocity of modify of
current and not to the unique charge electrical energy thus
allow dissimilar contribution and production voltages. The
fundamental law of a Boost converter consists of 2 separate
state: in the On-state, the switch S is blocked, resultant in an
boost in the inductor in progress; in the Off-state, the switch
is unlock and the single trail accessible to inductor current is
throughout the fly back diode D the capacitor C with the load
R. These consequences in transfer the power accumulate for
the duration of the On-state interested in the capacitor. The
contribution current is the equal as the inductor current so it
be not irregular as in the buck circuit with the supplies on the
contribution pass through a filter are comfortable compare to
a buck converter.

l——— s

DTE 0 T

Fig. 2.1: Waveforms of current and voltage in a boost
converter operating in continuous mode.
While a boost converter operate in nonstop method,
the current all the way through the inductor (IL) in no way
fall to nil.
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Fig. 2.2: Waveforms of current and voltage in a boost
converter operating in conduction mode.

A. PIN Explanation:

SG3525 be a 16 pin IC. Each pin is owed with dissimilar
mission. Here is an additional method of revolving off the
production which involves the power failure circuitry of pin
10 to come through an additional quantity of power failure
option. This circuit is activate by given that positive warning
sign at the pin 10 which after that execute 2 function i.e.
production indication turn off by means of instantaneously
surroundings PWM latch and soft-start capacitor start to
release throughout the accessibility of 150 WA current. but the
power failure authority is functional for tiny time of time, the
PWM signal determination be eliminate with no discharge
soft-start capacitor considerably, help in moving not in
pulsate by pulse current warning. However, if pin 10 is grip
for longer period will release the outside capacitor fast.

B. Features:

8V toward 35V function, 5.1V % 1.trim suggestion, divide
Oscillator Sync Pin, 100 Hz to 400 kHz Oscillator assortment,
contribution below electrical energy stay out, changeable
Dead instance manage, Pulse-by-Pulse power failure, Dual
Source/Sink output, Latching Pulse width modulation to
check Multiple Pulse.

C. Pinout:

Pin away drawing skin tone correct and complete pattern of
whichever electronic appliance. building block figure is
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describe in diagram figure which skin tone the universal
collection of part or fundamentals use in the appliance or
procedure.

D. Applications:

SG3525 has a broad series of application except it is mostly
use in transformer DC-DC inverters. It be use for flexible
influence supply. This modulator is helpful for switching
regulator of every polarization.

I11. CAPACITOR

Capacitor is an element that has the “capacity” to store energy
in the pattern of an electrical charge produced a potential
difference (Static Voltage) crossed its plates, most like a
rechargeable battery. There are many different kinds of
capacitors available from tiny capacitor beads usage in
resonance circuits to high power factor correction capacitors,
but that all done the same work, in store the electrical charge.
In it essential form, a capacitor subsist of two or more parallel
conductive plates that are not attached or touching each and
every one, but are electrically separated either by air or by a
few pattern of a good insulating material such as mica,
ceramic, plastic or a few form of a liquid gel as used in
electrolytic capacitors. Capacitors plate and the insulating
layer between the commonly is called the dielectric. Being
that .insulating layer, DC current cannot movement over the
capacitor as it section it allowed rather a voltage to be present
crossed the plates in the pattern of an electrical charge. The
conductive metal plates of the capacitor have been circular,
square, rectangular or spherical cylindrical with the general
shape, diameter and structure of a parallel plate capacitor
bank on function and voltage rating. When using the direct
current or DC circuit, a capacitor charged up to its supply
voltage. However, when a capacitor is attached to an AC or
AC circuit, the flow of the current arrives to pass consecutive
over the capacitor with tiny or no resistance. There are two
category of electrical charge that is positive charge and
negative charge, positive charge in the form of Protons and
negative charge in the form of Electrons. When a DC voltage
is located crossed a capacitor, the positive charge
instantaneously add to on one plate while a corresponding and
opposite negative charge add to on other plate. For every
particle of positive charge that reach at one plate a charge of
the equal sign will depart from the negative plate. Then the
plates survive changing charge neutral and a potential
difference due to this charge is established between the two
plates. Once the capacitor ranges its steady state an electrical
current is powerless to movement over the capacitor them self
and everywhere the circuit owing to the protecting
possessions of the dielectric recycled to discrete the plates.
The movement of electrons against the plates is recognized as
the capacitors Charging Current which endures to movement
pending the voltage crossways together plates is equivalent to
the practical voltage Vc. At that estimation the capacitor is
thought to be “completely charged” with electrons. The asset
or amount of this accusing current is at its extreme worth
when the plates are completely discharged and gradually
decreases in worth to nil as the plates charge up to a potential
change crossways the capacitors plates ‘equivalent to the
source voltage. The quantity of potential change new across

the capacitor be contingent upon how abundant charge was
placed onto the plates through the effort existence complete
by the source voltage and too through how abundant
capacitance the capacitor has and this is exemplified under.
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Fig. 3.1: Capacitance of capacitor

The parallel plate capacitor is the humblest method
of capacitor. It can be built by two metal or metalized foil
plates at a detachment parallel to both extra, with its
capacitance worth in Farads, existence secure by the
superficial part of the conductive plates and the detachment
of departure among them. Changing some binary of these
standards changes the worth of its capacitance and this
methods the base of process of the adjustable capacitors.
Likewise, since capacitors stock the energy of the electrons
in the method of an electrical charge on the plates the greater
the plates and lesser their departure the larger will stand the
charge that the capacitor grips for any assumed voltage
crossways its plates. In additional arguments, greater plates,
lesser distance, additional capacitance. By smearing a voltage
to a capacitor and calculating the charge on the plates, the
relation of the charge Q to the voltage V will bounce the
capacitance worth of the capacitor and is consequently
assumed as: C = Q/V that calculation can likewise be re-
arranged to bounce the additional conversant method for the
amount of charge on the plates as Q = C x V. Though we
consume thought that the charge is deposited on the plates of
a capacitor, it is additional accurate to about that the energy
inside the charge is deposited in an “electrostatic field”
among the two plates. When an electric current movement
shocked on the capacitor, charging it up, the electrostatic field
develops stouter as it supplies additional energy. Similarly, as
the current flows out of the capacitor, clearing it, the potential
alteration between the two plate’s reductions and the
electrostatic field decreases as the vigor moves out of the
plates. The stuff of a capacitor to store charge on its plates in
the form of an electrostatic field is called the Capacitance of
the capacitor. Not only that, but capacitance is also the
property of a capacitor which fights the modification of
voltage across it.

A. The Capacitance of a Capacitor:

Capacitance is the electrical stuff of a capacitor and is the
quantity of a capacitors capacity to stock an electrical charge
onto its two plates with the unit of capacitance existence the
Farad (abbreviated to F) named next the British physicist
Michael Faraday. Capacitance is definite as being that a
capacitor has the capacitance of One Farad when a charge of
One Coulomb is stored on the plates by a voltage of One volt.
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Note that capacitance, C is always positive in value and has
no negative units. But, the Farad is a actual excessive
component of quantity to practice on its individual so sub
multiples of the Farad are commonly used such by way of
micro-farads, nano-farads then pico-farads, for instance.

B. Voltage Rating of Capacitor:

Altogether capacitors consume a supreme voltage score and
once choosing a capacitor thought necessity be assumed to
the quantity of voltage to be functional crossways the
capacitor. The supreme quantity of voltage that can be
functional to the capacitor deprived of harm to its dielectric
physical is usually assumed in the statistics pieces by way of
WYV, or by way of WV DC, .Uncertainty the voltage useful
crossways the capacitor develops also countless, the
dielectric determination breakdown and arcing determination
arise between the capacitor plates subsequent in a short-
circuit. The operational voltage of the capacitor be contingent
on the type of dielectric material existence used and its
breadth. The DC operational voltage of a capacitor is fair that,
the extreme DC voltage and NOT the extreme AC voltage as
a capacitor with a DC voltage score of 100 volts DC cannot
be carefully subjected to an broken voltage of 100 volts.
Subsequently an alternating voltage has an r.m.s. cost of 100
volts but a peak value of above 141 volts!. Then a capacitor
which is obligatory to function at 100 volts AC should have
a operational voltage of at smallest 200volts. In exercise, a
capacitor should be designated thus that its operational
voltage both DC and AC should be at smallest 50 percentage
larger than the maximum current voltage to be useful to it.
Additional issue which disturbs the process of a capacitor is
Dielectric Leakage. Dielectric leakage follows in a capacitor
as the consequence of an unsolicited leakage current which
movements done the dielectric material.

IV. MICROCONTROLLER

A microcontroller is a lesser computer on a single metal-
oxide-semiconductor integrated circuit chip. A
microcontroller covers unique or extra CPUs (processor
cores) lengthways with memory and
programmable input/output peripherals. Program memory in
the method of ferroelectric RAM, NOR flash or OTP
ROM is similarly frequently comprised on chip, as fit as a
lesser quantity of RAM. Microcontrollers are planned
for embedded uses, in difference to
the microprocessors charity in personal computers or
additional overall determination requests containing of
numerous separate chips. In contemporary vocabulary, a
microcontroller remains comparable to, then a smaller
amount urbane than, a scheme on a chip . SOC might contain
a microcontroller by way of unique of its mechanisms, then
typically assimilates it by progressive peripherals
similar visuals dispensation unit, Wi-Fi element, or one or
additional coprocessors. Microcontrollers remain second
hand in mechanically measured crops and devices, such as
automobile engine regulator systems, implantable medical
devices, remote controls, office machines, appliances, power
tools, toys and additional embedded systems. By dropping
the extent and price associated to a project that usages a
discrete microprocessor, memory, and input/output devices,

microcontrollers brand it inexpensive to numerically
regulator smooth additional strategies and
processes. Assorted signal microcontrollers are mutual,
assimilating analog mechanisms wanted to regulator non-
digital electronic systems. In the setting of the internet of
things, microcontrollers are inexpensive and general incomes
of facts group, detecting and activating the bodily world
as devices. Some microcontroller’s might usage four-
bit words and function at occurrences by way of little as 4
kHz for low power ingesting . They normally consume the
capability to recollect functionality thoughto come for
an happening such as a button press or additional interrupt;
power ingesting though sleeping may remain just nano watts,
manufacture countless of them fine suitable for extended
permanent  battery-operated  submissions.  Additional
microcontrollers might help performance-critical parts,
anywhere they might essential to performance additional like
anumerical sign, with advanced clock hustles and power
ingesting. 8051 microcontroller stays intended through Intel
in 1981. It is 8-bit microcontroller; it is constructed with 40
pins DIP, 4kb of ROM storing and 128 bytes of RAM storing,
2 16-bit timers. It contains of remain four parallel 8-bit ports,
which remain programmable by way often by way of
addressable as per the obligation. An on-chip crystal
oscillator is combined in the microcontroller consuming
crystal frequency of 12 MHz, let us currently converse the
construction of 8051 Microcontroller. In the subsequent
drawing, the system bus attaches altogether the provision
strategies to the CPU. The scheme bus contains of an 8-bit
data bus, and 16-bit address bus and bus regulator signals.
Altogether additional plans similar package memory, ports,
data memory, serial interface, interrupt control, timers, and
the CPU remained together interfaced together complete

NS
Pro I 40 [ Vee
P12 30 [ P0.0 (ADO)
P23 38 [] P01 (AD1)
P13[14 8051 37 [ P02 (AD2)
P14[]5 36 [] P0.3(AD3)
P15[]6 35 [] P0.4 (ADY4)
P16[]7 34 [ P05 (ADS)
P17]8 33 [C] PO.6 (ADS)
RST[]9 32 [] PO.7 (AD7)
RXC) P3.0[]10 31 [ EAwPP
(TXp) P31 I N 30 [ ALE/PROG
iINTO) P3.2[] 12 29 [ PSEN
INT1) P33 []13 28 [] P27 (A15)
(TO) P3A[] 14 27 [ P26 (A14)
(TH PAS[]15 26 [:] P25 (A13)
WF) P36 []16 25 [ P24 (A1)
(RD) P37 117 24 [ P23 (A1)
XTAL2[]18 23 [] P22 (A10)
XTAL1[]19 22 [ P21 (A9)
GND[]20 21 [] P20 (A8)

Fig. 4.1: Pin Diagram
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A. Input Formation:

If some pin of this port is organized as an input, then it
performances as if it floats, the input consumes limitless input
resistance then in-determined potential.

B. Output Conformation:

Port 1 P1 is a factual I/O port by way of it doesn’t comprise
some choice purposes by way of in PO, nonetheless this port
can be arranged by way of universal 1/0O individual. It
consume in-built pull-up resistor and is lastly well-suited by
TTL circuits. Port 2P2 is similar to PO when the exterior
memory is used. Pins of this port inhabit addresses planned
for the external memory chip. Port 3in this port, drives are
comparable to added ports excluding that the logic 1 necessity
be functional to suitable bit of the P3 register.

C. Pin Current Limitations:

When pins are arranged as an manufacture, then the
individual port pins can obtain a current of 20mA.Once these
pins are arranged as inputs , then built-in pull up resistors
deliver actual weak current, then can go on up to 4 TTL inputs
of LS series. If altogether 8 bits of a port are energetic, then
the total current consumes to be limited to 15mA. If
completely ports are active, then the total supreme current
necessity be limited to 71mA. It then permits the regulator to
the foremost plan anywhere it consumed left off.8051
consumes 5 interrupt signals. INTO, TFO, INT1, TF1, and
RI/TI. Both disappointed can be allowed or incapacitated by
site bits of the IE register and the full disturb building can be
inactivated by permission the EA bit of the equivalent
register.

External
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QOn-Chip
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I lINT'.l oM
(for R o
Interrupt p— O;F:q'p e | g
E
Control 3 code) Timer 0 ﬂ—} £
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N
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Control Port
30PF 30PF l J II ]l [ ] J {
1 XD RXD
Address/Data
4 to 30 MHz

Fig. 4.2: Architecture of Microcontroller

V. MPPT

This segment cover the premise and procedure of "Maximum
Power Point Tracking" as used in solar electric incriminate
controllers. An MPPT, or maximum power point tracker is an
electronic DC to DC converter that optimizes the equivalent
among the solar array (PV panels), and the battery bank or
service grid. To place it simply, they translate a privileged

voltage DC output from solar panels down to the lower
voltage required to accusation batteries.

A. MPPT Solar Charge Controller:

A MPPT solar charge controller is the charge controller
enclosed with MPPT algorithm to maximize the quantity of
current leaving into the battery from PV module. MPPT is
DC to DC converter which operates by charming DC input
from PV module; changing it to AC and converting it back to
a dissimilar DC voltage and current to exactly equivalent the
PV module to the battery.

B. Main Features of MPPT Controller:

MPPT solar charge organizer is used for correct and detect
variations in the current-voltage distinctiveness of solar panel
and as shown in the below figure. It is essential for any solar
power systems essential to pull out a maximum power from
PV module as it services PV module for operating at voltage
close to maximum power point to with draw maximum
available power. By using MPPT solar charge controller, we
can use solar panel with a voltage output greater than the
battery system operating voltage. System’s complexity can be
reduced by using MPPT solar charge controller as it has high
efficiency. The solar panel’s production power is used for
controlling DC-DC converter honestly

Vp Ip Vb Ib!

g ),_—,,:._a;.@.gwa;xr;'.'.” L3

PowerPSoC A\‘.églgm Wd

Fig. 5.1: MPPT Solar Charge Controllers

VI. CONCLUSION

This paper proposes an improved topology for the H5
transformer less inverter supplied by a PV panel. The
proposed topology improves some performance factors like
the utilization factor and maximum power point operation. In
addition, a simple off-line MPPT algorithm is introduced.
model results show that the planned system has a better
utilization factor (nearly 100%) than the conventional system.
The proposed system has a small drop in efficiency compared
to the drop seen in the conventional system. The paper also
compares the operation of the PV in the proposed system to
the traditional system with MPPT conditions. The
comparison has found that the planned MPPT algorithm is
simpler than the conventional organization

All rights reserved by www.ijsrd.com 228


https://www.elprocus.com/dc-dc-converter-types/

Real and Reactive Power Control of Solar Grid Tie Inverter under Distorted Conditions
(I3SRD/Vol. 9/1ssue 1/2021/050)

REFERENCES

[1] Calais, M.; Myrzik, J.; Spooner, T.; Agelidis, V.G.
Inverters  for  single-phase  grid  connected
photovoltaicsystems-an overview. In Proceedings of the
2002 IEEE 33rd Annual Power Electronics Specialists

[2] Suan, F.T.K.; Rahim, N.A.; Hew, W.P. Modeling,
analysis and control of various types of transformer
lessgrid connected PV inverters. In Proceedings of the
2011 |IEEE First Conference on Clean Energy
andTechnology (CET), Kuala Lumpur, Malaysia, 27-29
June 2011; pp. 51-56.

[3] Dos Santos, E.C.; Farias, A.M.; Cavalcanti, M.C,;
Bradaschia, F. Integrated three-phase transformer less
PVinverter. In Proceedings of the 2012 IEEE
International Symposium on Industrial Electronics
(ISIE),Hangzhou, China, 28-31 May 2012; pp. 1780-
1784.

[4] Mehrasa, M.; Pouresmaeil, E.; Pournazarian, B.; Sepehr,
A.; Marzband, M.; Cataldo, J. SynchronousResonant
Control Technique to Address Power Grid Instability
Problems Due to High RenewablesPenetration. Energies
2018, 11, 2469.

[5] Mehrasa, M.; Pouresmaeil, E.; Taheri, S.; Vechiu, I.;
Cataldo, J.P.  Novel control  strategy  for
modularmultilevel converters based on differential
flatness theory. IEEE J. Emerg. Sel. Top. Power Electr.
2018, 6,888-897.

[6] Mehrasa, M.; Pouresmaeil, E.; Akorede, M.F.; Zabihi,
S.; Cataldo, J.P. Function-based modulation control for
modular multilevel converters under varying loading and
parameters  conditions. IET Gener. Transm.Distrib.
2017, 11, 3222-3230.

[71 Mehrasa, M.; Pouresmaeil, E.; Zabihi, S.; Vechiu, I.;
Catalao, J.P. A multi-loop control technique for thestable
operation of modular multilevel converters in HVDC
transmission systems. Int. J. Electr. Power Energy Syst.
2018, 96, 194-207.

[8] Pouresmaeil, E.; Mehrasa, M.; Cataldo, J.P. Control
strategy for the stable operation of multilevel
convertertopologies in DG technology. In Proceedings of
the Power Systems Computation Conference
(PSCC),Wroclaw, Poland, 18-22 August 2014; pp. 1-7.

[9] .Blaabjerg, F.; Teodorescu, R.; Liserre, M.; Timbus,
A.V. Overview of control and grid synchronization
fordistributed power generation systems. IEEE Trans.
Ind. Electr. 2006, 53, 1398-1409.

[10] Xiao, H.; Xie, S. Leakage current analytical model and
application in single-phase transformer lessphotovoltaic
grid-connected inverter. IEEE Trans. Electromagnetic.
Combat. 2010, 52, 902-913.

[11] Calais, M.; Myrzik, J.; Spooner, T.; Agelidis, V.G.
Inverters for single-phase grid connected photovoltaic
systems-an overview. In Proceedings of the 2002 IEEE
33rd Annual Power Electronics Specialists.

All rights reserved by www.ijsrd.com 229



