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Abstract

Nowadays, there is an increasing demand for low cost single-phase dc-ac inverters in many
applications such as photovoltaic (PV), fuel cell, and battery powered systems. The conventional methods
show the well-known full-bridge (FB) inverter referred to as buck inverter. The conventional methods
show the well-known full-bridge (FB) inverter referred to as buck inverter. In this circuit, the inverter
output voltage (Vo) cannot be greater than input voltage (Vin). In order to overcome the disadvantages of
the conventional inverters, a large number of single-stage inverters are proposed. This project presents a
new single-phase switched-coupled-inductor DC-AC inverter featuring higher voltage gain than the
existing single-phase QZ-source and semi-Z-source inverters. Similar to the single-phase QZ-source and
semi-Z-source inverters, the proposed inverter also has common grounds between the DC input and AC
output voltages, which is beneficial especially for photovoltaic inverter systems. The inverter volume and
maximum current flowing can be reduced significantly through the coupling of all inductors.

Keywords :PVpanel,Sensors,Microcontroller,Gatedriver, Inverter,Resistive load.
1. INTRODUCTION

The main purpose of this work is the optimal integration of photovoltaic energy resources in existing
electrical distribution systems. In a conventional PV system many PV modules are connected in series to
obtain a dc voltage suitable for ac utility line voltage. In series configuration, mismatch conditions could
affect the PV system performance causing a lack of producible power. Usually in small-size applications
the PV systems are affected by partial shading due to architectural and/or environmental issues. As a
result, the total output power generated from the PV array decreases greatly, i.e. the efficiency of the
generating electricity is lower. To overcome this defect, a micro-inverte photovoltaic module
system(MPMS) has been proposed. In this system, an AC module composed of a small power dc-ac
utility interactive inverter is mounted on each individual PV module. Generally, the features of MPMS
are small volume, flexible and that the maximum power point decrease manufacturing and installation
costs and raise the generating efficiency of the PV. Generally, the features of MPMS are small volume,
flexible and that the maximum power point tracking (MPPT) can control indecently. So MPMS can
decrease the manufacturing and installation costs and raise the generating efficiency of the PV. Here the
AC module inverter should be of small volume, high efficiency and low cost. VVarious approaches based
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on distributed dc-dc converters or micro-inverter have been proposed to address these issues by
increasing power conversion.

For lower DC voltage PV generating electricity, the existing technology mainly has the following
two kinds: the single stage inverter generating AC utility line voltage by raising voltage transformer,
another is two stage circuits, a dc-dc converter as font stage is used to get the sufficient DC-bus voltage
for generating AC utility line voltage from the end stage inverter. In the former, the primary current of the
transformer is larger so the switching loss is larger and the transformer itself produces power loss, hence,
this system’s efficiency is low too due to its two stage conversion. Besides, these two kinds of strategy
result into big bulk. As a consequence they are not fit to MPMS.

2. PROPOSED METHOD

Operation of the proposed inverter and there are two operational modes during one switching
cycle. In mode 1, switches and are turned-on, and is turned-off. In mode 2, switches and are turned-off,
and is turned-on. Followings are the detailed mode analysis of the proposed inverter. 1Sx S2S 1Sx S 2S
in mode 1, the capacitor is charged. Gate driver is being charged and discharged during one switching
period, its voltage has ripple and the ripple voltage depends on the output power. Therefore, when the
voltage difference between and is high, relatively high surge (charging) current will flow through - - - -
and the switching devices in this path (and) can be damaged. In order to limit the high surge current, a
current limiting inductor is necessary. In this paper, the leakage inductance generated by the coupling of
and serves as the current limiting inductor.
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Fig.1 Block Diagram
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3. DESIGN AND IMPLEMENTATION
Power Supply Unit

As we all know any invention of latest technology cannot be activated without the source of power.
So it this fast moving world we deliberately need a proper power source which will be apt for a particular
requirement. All the electronic components starting from diode to Intel IC’s only work with a DC supply
ranging from _+5v to _+12. we are utilizing for the same, the most cheapest and commonly available
energy source of 230v-50Hz and stepping down , rectifying, filtering and regulating the voltage. This will
be dealt briefly in the forth-coming sections. 10ocf/25v: for maintaining the stability of the voltage at the
load side. O,1«f: for bypassing the high frequency disturbances

Voltage Regulators

The voltage regulators play an important role in any power supply unit. The primary purpose of a
regulator is to aid the rectifier and filter circuit in providing a constant dc voltage to the device. Power
supplies without regulator have an inherent problem of changing dc voltage value due to variations in the
load or due to fluctuations in the AC linear voltage. With a regulator connected to the DC output the
voltage can be maintained within a close tolerant region of the desired output. IC7812 AND 7912 is used
in this project for providing +12v and —12v DC supply.

Regulated Power Supply

IC2
IN ouT B

GND

Fig.2 Circuit diagram of Regulated Power Supply

GND

Input from transformer and gives a rectified output of 5 V which is been to my microcontroller.
Here we use the fixed voltage regulator 7805.
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Graph of Regulated Power Supply
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Fig.3 Regulated power supply

For direct current and relatively low frequencies, a voltage divider may be sufficiently accurate if made
only of resistors; where frequency response over a wide range is required, (such as in
an oscilloscope probe), the voltage divider may have capacitive elements added to allow compensation
for load capacitance. In electric power transmission, a capacitive voltage divider is used for measurement
of high voltage. This is the circuit diagram for the dual voltage regulator power supply. That can be
designed by two fixed voltage regulator that is 7812&7912.the 7812 is positive regulation, 7912 is the
negative regulation.

Dual regulated power supply
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Fig.4 Dual regulated power supply
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Fig.5 RPS Waveform

Opto Isolation Circuit

Since the MOSFET used to switch the capacitor voltage into the supply line there will be switching
transients produced by them. These switching transients in turn will affect the pulses developed by the
dsPIC30F2010 and by time the micro controller itself. So in order to protect the microcontroller and the
control circuit from power circuit we are providing isolation circuit. The response of opto-coupler
depends on the value of output resistance, this is designed based on the value of supply voltage and
current withstand capability of photo transistor in opto-coupler IC.
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Fig.6 Opto Isolation Diagram Voltage divider Rule
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In electronics or EET, a voltage divider (also known as a potential divider) is a linear circuit that produces
an output voltage (Vo) that is a fraction of its input voltage (Vin). Voltage division refers to the
partitioning of a voltage among the components of the divider. An example of a voltage divider consists
of two resistors in series or a potentiometer. It is commonly used to create a reference voltage, or to get a
low voltage signal proportional to the voltage to be measured, and may also be used as a
signal attenuator at low frequencies

Zy

Vit = —2—-
‘ Z1+ Zy

Vin
Proof:

I’:n:I(ZI‘FZ?)

Vour = 1 - 2y
f= Vi
Z1 + Z;
Zy
I’(-r:-u :V;n'i
‘ Zi + Z;

The transfer function (also known as the divider's voltage ratio) of this circuit is simply:

V{m! ZE
H = =
Vi Zy+ Zy
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Fig.8 Three-Phase Voltage Source Inverter
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For the 180° mode VSI, each MOSFET conducts for 180° of a cycle. Like a 180° mode , 120°
mode inverter also requires six steps, each of 60° duration, for completing one cycle of the output ac
voltage. Where, S1 to S6 are the MOSFETSs and the three phase load is assumed to be star connected.
The MOSFETSs are numbered in the sequence in which they are triggered to obtain voltages Vab,Voc,Vea at
the output terminals a, b and ¢ of the inverter. The MOSFETSs S1, S4; S3,S6 and S5,S2 are turned on with
a time interval of 180 degrees. It means that S1 conducts for 180° of a cycle. MOSFETS in the upper
group, i.e. S1, S3, S5 conduct at an interval of 120°. It implies that if S1 is fired at 0°then S3 must be fired
at 120° and S5 at 240°. Same is true for lower group of MOSFETS. Thus as seen from the Fig.3.2 only
three MOSFETSs are conducting one from upper group and two from lower group or two from upper
group and one from lower group.

561 612 123 234 345 456
0 180° 380°

C

0 60° 120° 180° 240° 300° 360°

Fig.9 Voltage source inverter gate signals
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Fig.10 Six Inverter Voltage Vectors
4. SIMULATION DIAGRAM WITH RESULT

Generally PID, Fuzzy techniques are being used to control DC — DC converter. This paper presents
a ANFIS controller based SEPIC converter for maximum power point tracking (MPPT) operation of a
photovoltaic (PV) system. The ANFIS controller for the SEPIC MPPT scheme shows a high precision in
current transition and keeps the voltage without any changes represented in small steady state error and
small overshoot.

3

Fig.11 Simulation Diagram

The proposed scheme ensures optimal use of photovoltaic (PV) array, wind turbine and proves its
efficacy in variable load conditions, unity and lagging power factor at the inverter output (load) side. The
performance of the proposed ANFIS based MPPT operation of SEPIC converter is compared to those of
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the conventional PID and Fuzzy based SEPIC converter. The results show that the proposed ANFIS
based MPPT scheme for SEPIC can transfer power to about 20 percent (approx) more than conventional
system

Fig.12 Simulation Output

Parameters Existing system Proposed system

Input voltage 12v 12v

Input current 0.38A 0.34A
Output voltage 31v 35v
Output current 0.058A 0.083A

Efficiency 52 78

Input power 4.6w 4.1w

Output power 1.642w 3.1w
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5. HARDWARE WITH DIAGRAM

Operation of the proposed inverter and there are two operational modes during one switching
cycle. In mode 1, switches and are turned-on, and is turned-off. In mode 2, switches and are turned-off,
and is turned-on. Followings are the detailed mode analysis of the proposed inverter. 1S x S 2S 1S x S 2S
In mode 1, the capacitor is charged to. Since the is being charged and discharged during one switching
period, its voltage has ripple and the ripple voltage depends on the output power. In this paper, the
leakage inductance generated by the coupling of and serves as the current limiting inductor.

Fig.13 Hardware Output

CONCLUSION

This is of simple structure and can generate an AC output voltage than the dc input one,
depending not only on the instantaneous duty cycle circuit is proposed.The single-phase switched coupled
inductor DC-AC inverter was presented. It has an operation principle similar to that of a single-phase qZ-
source inverter. With the addition of components, , and the coupled inductor, voltage gain of the proposed
inverter can be extended to greater than 2. The magnetic integration of all inductors decreases the
converter volume significantly and the proposed inverter has relatively simple gate signal generation.
Moreover, similar to the single-phase gZ-source inverter and the TSTS-ZSI, the proposed inverter shares
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common grounds between the DC input and the AC output voltage. A 280-W prototype inverter was built
and tested to verify operation of the proposed inverter.

REFERENCE

1. Femia, N., et al. , “Distributed Maximum Power Point Tracking of Photovoltaic Arrays:Novel
Approach and System Analysis”, IEEETrans. on Industrial Electronics, vol. 55, no. 7,pp. 2610-2621,
2008.

2. Haibing Hu, et al.“Power decoupling techniques for micro-inverters in PV systems-a review”, IEEE
Energy Conversion Congress and Exposition (ECCE), September 2010, pp. 3235 — 3240.s

3. Fang, Yu; Ma, Xudong, “A Novel PV Microinverter With CoupledInductors and
Double-Boost Topology”, IEEE Trans. On Power Electronics, vol. 25, no. 12, pp. 3139-3147, 2010.

4. Kjaer, S. B., et al. ,”A Review of Single-Phase Grid-Connected Inverters for Photovoltaic Modules”,
IEEE Trans. on Industry Applications, vol.41, no. 5, pp. 1292-1306,Sept. 2005.

5. Ram'on O. Caceres, Member, and Ivo Barbi, “A boost DC-AC converter: analysis, design, and
experimentation,” IEEE Transactions on PowerElectronics, 1999, Vol.14, No.1,pp134141.

6. Yan Zhao-yang Li Jian-xia Zheng Yingnan”Wu Wei-yang. Research of dual-boost single stage
DC/AC converter based on SPWM,”Power Electronics, 2007, Vol.41,No.9, pp.17-19

7. Hirachi K., Kajiyama K., Isokane S., NakaokaM., “Coupled inductor assisted bidirectional chopper for
small-scale battery energy storage system,” Electronics Letters, 2003,

8. J. Anderson and F. Z. Peng, “Four quasi-Z-Source inverters,” in Power Electronics Specialists
Conference (PESC 2008) IEEE, pp. 2743-2749, 2008.

9.S. Yang, F. Z. Peng, Q. Lei, R. Inoshita and Z. Qian, “Current-fed quasi-z-source inverter with voltage
buck-boost and regeneration capability,” IEEE Trans. Ind. Appl., vol. 47, no. 2, pp. 882-892, Mar./Apr.
2011.

10. W. Qian, F. Z. Peng, and H. Cha, “Trans-Z-source inverters,” IEEE Trans. Power Electron., vol. 26,
no. 12, pp. 3453-3463, Dec. 2011.

11. Y. Tang, S. Xie, and C. Zhang, “Single-phase Z-Source inverter,” IEEE Trans. Power Electron., vol.
26, no. 12, pp. 38693873, Dec. 2011.

106 | ©2017 D.Jayagandhan et.al | http://www.techpublic.in



International Journal of Global Engineering (IJGE) E- ISSN: 2456-3099

VOL 1 ISSUE 3 (2017) PAGES 96 - 107
Received: 09-03-17. Published: 23-03-17.

12. D. Cao, S. Jiang, X. Yu, and F. Z. Peng, “Low-cost semi-Z-source inverter for single-phase
photovoltaic systems,” IEEE Trans. Power Electron., vol. 26, no. 12, pp. 3514-3523, Dec. 2011.

107 | ©2017 D.Jayagandhan et.al | http://www.techpublic.in



