International Journal of Engineering Science Invention Research & Development; Vol. | Issue X1l June 2015

www.ijesird.com e-ISSN: 2349-6185

Modeling and Analysis of Micro Inverter Using
Dual Switch Forward Converter Push-Pull Topology

'Om Prakash, 2Ms.Aasha Chauhan, 3Avtar K Nadir
M Tech student,? Assistant Professor, *Professor & Dean
Lingaya’s University Faridabad, Haryana

Abstract— View of switching devices are now change for the
integration of renewable Energy sources to the main system.
Flyback micro inverter has some drawbacks that’s overcome in
this proposed forward micro inverter. By using sinusoidal PWM
for main primary winding switches we can obtain the sinusoidal
output. In this paper we propose micro inverter with Forward
Push-Pull topology to perform better in comparison to normal
inverter can be used for normal inverter as well as micro inverter
for solar grid system and other location. By using double switch
configuration high efficiency can be achieved. The above model is
simulated in Matlab/Simulink.
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. INTRODUCTION

Renewable energy sources are available in
abundant and the use of these sources are now a
more prominent by having some more advantage
over the fossil fuel energy system. The use of solar
energy [1]is also increasing because of the abundant
quantity and clean energy concept. The output of
the current source is directly proportional to the
light falling on the solar cell. The PV system [2] is
having PV Module and Energy Storage device in
voltage range of 12 V to 70 V. The main conversion
process from Solar to AC signal require Inverter
configuration.  The various type solar inverter
topologies and its control and synchronization with
solar grid system is discussed in [2] to [13]. Soft
switching of these inverter is discussed from [14] to
[15].

The operation of the inverter is depending on the
switch operation and also the type of switch and
switch is operated at the Zero crossing of the AC
grid voltage.

For obtaining the energy from these sources we
require Inverter/Converter, for this purpose DC to
DC converter and DC to AC converter are now
widely used. Flyback converter [8] is very popular
due its simplicity and low cost and effective design
and maintenance practices.

But flyback type micro inverter has some drawback,
that in CCM [2] mode operation there is large
distortion in output at nonlinear load. And control in
CCM mode is also complex. In DCM mode
operation peak current stress on switches are high
and efficiency is also low. In this paper a dual
switch forward micro inverter is proposed. This
inverter can be used as normal inverter as well as
micro inverter for solar grid system. This proposed
inverter has only few components. In proposed
inverter main primary switch is operated by
sinusoidal PWM generator, so that sinusoidal output
can be achieved. This proposed inverter can be
made of higher rating 100W to 180W.

Il.  FORWARD CONVERTER BASED INVERTER (PUSH
PULL TOPOLOGY)

The proposed forward micro inverter is shown in
figurel.In this both primary winding switch S1 and
S2 are operated by same pulse generator. Switch S1
and S2 operated at 60 KHz. While Switch S4 and
S3 are alternately operated at 50Hz. These output
Switches are ON for positive and Negative half
cycle of output. It synthesizes the fictitious current
signal help of fundamental components regarding
the voltage gain [5].

Information regarding the inverter output voltage
is obtained from the switching function used to
trigger the inverter switches. The output voltages in
solar system [15] vary according to weather
condition and depend on the constant close loop
control requirement [10].

Working of the circuit may be divided in
following mode are as:
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Fig-1 Forward Micro Inverter

From the above figure When switch Swl and Sw2
are ON , Input voltage VDC is applied across
transformer primary winding . Primary winding
current start flowing. During this time induced
secondary winding voltage polarity is such as D3
and D4 are in forward bias and diode D1 and D2 are
in reverse bias.

During this mode obtained output voltage
polarity depend upon the ON/Off position of the
output switches, as shown in the figure 2.

Power transfer is possible when switch Sw4 or
sw3 is ON. When Sw4 is ON output current flow
from A to B. and when Sw3 is ON output current
flow from B to A. as shown in figure 2.

Mode-2

When switch Swl and Sw2 are OFF, then no
energy transfer during this mode, because induced
secondary voltage polarity is such that diode D1 and
d2 are in forward bias. During this mode Diode D3
and D4 are in Reverse bias.

The magnetizing energy that is stored during
mode 2, is supplied back to battery.

We can get sinusoidal output voltage by using
sinusoidal PWM for primary winding main
switches. This is shown in matlab simulation .
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Fig-2 OutPut Wave form with Time Delay

I1l. DESIGN AND ANALYSIS:

For primary winding MOSFETs are used as a
switch and for output switches IGBT are used
Output voltage can be synchronized and controlled
with grid voltage and wave form terms of the turn
ration of the Transformer
Output of forward converter = Ns/Np * VVdc* D
Where D is duty cycle
D = Ton/(Ton+Toff)

Where Ton is ON Time of primary switch and Toff
is OFF Time of primary switch

Voltage stress on output switches = Vs - (VL + Vp)
to Vs+ (VL +Vp)

A. Design a 100W forward micro inverter
Desired Rms output voltage = 230 V

Load =100 W Resistive

Input Voltage (\VVdc) =48V

Peak output VVoltage (Vp) = 325V

Turn Ratio =W’wﬂ =6.78

Rms output current = 0.435A

Battery Rms current = 0.435*6.78
=2.95A
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B. Parameter and Specification

Where Vd is voltage drop across diode =0.7V
Core used for transformer is =

EE25/13/7
Secondary winding bifilar =163 turn
Primary winding =24 turn
Primary inductance =1mH
Secondary inductance =46 mH

Output switches are IGBT
Primary winding switches are MOSFET.

IV. MATLAB MODELING AND SIMULATION

MATLAB Simulation Model is shown in
figure.3. With the help of Model switch simulation
Sinusoidal PWM, we have tried to simulate for
primary voltage

Table-1 Input & Output Parameter

Input DC voltage 48VDC
Output Voltage 325V peak
Primary winding inductance 1mH
Secondary winding inductance 46mH
Output inductor Lo 1.5mH
Output capacitor Co 1uF
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Figure.3 Matlab Modeliing of Forward Micro Inverter
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Figure-4 Output Voltage and Output current Waveform
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Figure-5 Voltage stress on Output Switches (IGBT)
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Figure-6 Voltage stress on Output Switches (MOSFET)
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Figure-7 Total Harmonics Distortion

1
Deds kaang € 0B 5C s
— Sigual o anlyze -

" Disphy seoctes sopel

15 Dl Sneire

FFTwindou: 1025 eyces o st siral

N L L L 1 L
(T T I T T R T T R T T TR TR
Time )

—FFTax

—FF setings
Disgey st

|

Vex gy ).

oo

- -

g0 T
EAY g™

Figure-8 Harmonics Distortion at respective frequency

Obtained Peak Output voltage = 289 V
Output THD =5.71%

V.CONCLUSION

The Output voltage wave form of forward
inverter is dynamic change voltage which is shown
in the above figure. By injecting 48 VV DC supply
and with the help of PWM Pulse and switches
various voltage at output generated by using
switches the output voltage can be improved very
much and THD can be much reduced and voltage
stress is also measured. this type forward micro

inverter can be designed for rating from 100W to
180W.
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