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ABSTRACT

This project proposes a novel dc to dc high step up choppér and good efficiency for photovoltaic renewable
energy system in order to simplify the power system andytheir cost. The proposed power converter consists of a
boost fused dc to dc converter added to cascaded H="bridge’inverter circuit across the load. A proposed system
includes three major units first is an operation type wherein power is.delivereddto dc chopper from solar
photovoltaic (PV) cell, second is a singledstage type design of dc to dc converter with high voltage gain to
regulate the required output voltage and third for a closedloop control me¢hanism used to produce the good

efficiency and control output for the system. Using MATLAB/Simulink the proposed scheme is developed.

I. INTRODUCTION

The objective of this project is to propose addcto de'boest’power converter with high voltage gain using closed
loop proportional integral and derivatie control mechanism for renewable solar photovoltaic energy source.
The proposed renewable power converter system has three advantages: i) power from the PV can be delivered to
the utility load with expected values andwithout loss. ii) Maximum voltage and efficiency is realized by design
ofsdc to dc converter and 1ii) aywide range of input irradiance and temperature is acceptable. The objective of
this project is,to propose a dc t@ dc high set up chopper and good efficiency for photovoltaic renewable energy
system in order to, simplifythespower system and their cost. The proposed power converter consists of a boost
fused dc to dc converter. ;The DC-DC converter with high step-up voltage gain is widely used for many
applications, such as fuel-cell energy-conversion systems, solar-cell energy conversion systems, and high-
intensity-discharge lamp ballasts for automobile headlamps. Conventionally, the DC-DC boost converter is used
for voltage step-up applications, and in this case this converter will be operated at extremely high duty ratio to
achieve high step-up voltage gain. However, the voltage gain and the efficiency are limited due to the
constraining effect of power switches, diodes, and the equivalent series resistance (ESR) of inductors and
capacitors. Moreover, the extremely high duty-ratio operation will result in a serious reverse-recovery problem.
The transformer less DC-DC converters, such as the cascade boost type, the quadratic boost type , the switched-
inductor type, the voltage-lift type, the voltage doubler technique, the capacitor-diode voltage multiplier type ,
and the boost type that is integrated using a switched-capacitor technique. These converters can provide higher
voltage gain than the conventional DC-DC boost converter. However, the voltage gain of these converters is
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only moderately high. If higher voltage gain is required, these converters must cascade more power stages,

which will result in low efficiency.

Il. PROPOSED SYSTEM

The block diagram of the proposed system power converter is shown in Fig.1. It consists of a design of boost dc
to dc converter [2, 18] and a resistive load. The input dc voltage source, Vpv is obtained from the PV module.
By applying the pulse-with-modulation (PWM) control scheme with appropriate closed loop control mechanism
to the power MOSFET switches S1, the designed dc—dc converter can draw maximum voltage and power from
PV module. The dc bus voltage VDC will be regulated by the dc/dc converter with, sinusoidal pulse width
modulation (PWM) control to achieve the input, output power flow balance. Détails of the,operation principle

for the proposed system are introduced as follows.

Controller

Fig.%, Proposed Block Diagram
A solar cell is a solid state device that converts the energy of'sunlight directly into electricity by the photovoltaic
effect. Assemblies of cells arggused to make solar modules, also known as solar panels. The energy generated
from these solar modules, referredto asiselar power, is an example of solar energy. DUE to the growing
demand on electricity, the limited stock and risingyprices of conventional sources (such as coal and petroleum,
etc.),photovoltaief (PV) energy beeome$s a promising alternative as it is omnipresent, freely available,
environmentgfriendlypand has less operational and maintenance costs. Therefore, the demand of PV generation
systems,seems to be increased for both standalone and grid-connected modes of PV systems. Photovoltaic (PV)
as adfenewable energy resouree naturally is not stable by location, time, season and weather and its installation
cost is‘comparatively high. An important consideration in increasing the efficiency of PV systems is to operate
the system neanmaximum pewer point (MPP) so to obtain the approximately maximum power of PV array. To

achieve maximum energy produced by a PV array, maximum power point tracking (MPPT) techniques are used.
I1l. DC-DC AND DC-AC CONVERTER

A boost converter (step-up converter) is a DC-to-DC power converter with an output voltage greater than its
input voltage. It is a class of switched-mode power supply (SMPS) containing at least two semiconductor
switches (a diode and a transistor) and at least one energy storage element, a capacitor, inductor, or the two in
combination. Filters made of capacitors (sometimes in combination with inductors) are normally added to the
output of the converter to reduce output voltage ripple. Power for the boost converter can come from any
suitable DC sources, such as batteries, solar panels, rectifiers and DC generators. A process that changes one DC
voltage to a different DC voltage is called DC to DC conversion. A boost converter is a converter with an output

voltage greater than the source voltage. A boost converter is sometimes called a step-up converter since it “steps
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up” the source voltage. Since power () must be conserved, the output current is lower than the source current.
D.C.-A.C. inverters are electronic devices used to produce mains voltage A.C. power from low voltage D.C.
energy (from a battery or solar panel). This makes them very suitable for when you need to use A.C. power tools
or appliances but the usual A.C. mains power is not available. Examples include operating appliances in

caravans and mobile homes, and also running audio, video and computing equipment in remote areas.

IV. H-BRIDGE INVERTER”

“H” topology has many redundant combinations of switches’ positions to produce the same voltage levels. As
an example, the level “zero” can be generated with switches in position S(1) and S(2), or S(3) and S(4), or S(5)
and S(6), and so on. Another characteristic of “H” converters is that they only produ€eanjodd number of levels,
which ensures the existence of the “OV” level at the load. For example, a S1-level inverter using an “H ”
configuration with transistor-clamped topology requires 52 transistors, but only 25 power supplieSiinstead of the
50 required when using a single leg. Therefore, the problem relatedfto, increasing the number of<levels and
reducing the size and complexity has been partially solved, since power supplies have been reduced to 50%. The
single-phase H — Bridge of cascaded inverter. The ac terminal voltages of eagh bridge argyconnectéd in series.
Unlike the diode clamp or flying capacitors inverter, the cascaded inverter dees not require any voltage-
clamping diodes or voltage balancing capacitors. The ratio,of the power supplies between the auxiliary bridge
and the main bridge is 1:3. One important charagteristic of multilevel converters usingfvoltage escalation is that
electric power distribution and switching freguency.present advantages for the implementation of the set
apologies. The full-bridge topology is used to synthesize aithree-level square-Wave output waveform. The half-
bridge and full-bridge configurations of the single-phase voltage source inverter are shown in Fig. 2. In a single-
phase half-bridge inverter, only two switches are needed. To avoidishoot-through fault, both switches are never
turned on at the same time. S1's turned on and S2 is turned off to give a load voltage, VAO in Fig. 2, of +V s/2.
To complete one cycle, S1 is turhed offiand S2,is turned on to give a load voltage, VAO, of -V s/2. In full bridge
configuration, turnihg on S1 and 'S4 and tdrning.off S2yand S3 give a voltage of VS between point A and B
(VAB) in Fig.2, while turning off SLand S4 and turping on S2 and S3 give a voltage of -Vs.
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Fig.2: Asymmetrical Cascaded H-Bridge Multilevel Inverter
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By using this type of Asymmetrical configuration, for a ,,n™ bridge inverter we can get 3n+1 voltage levels and n
Capacitors of each rating nVdc/(n+1), Vdc/(n+1) to get Vdc max and 6n switches of each voltage rating is

Vdc/(n+1).The following is the switching table of Asymmetrical Cascaded H-Bridge multilevel Inverter.
V. SIMULATION RESULTS

The simulation is done based on the figure shown in figure 1:

ithout Filter in 3-Level Inverter
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Fig 5 Total Harmonic Distraction without Filter
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Fig 6 with Filter In 3-Level Inverter

FFT window: 1 of 10 cycles of selected signal
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Fig 7 'Iymrmonic Distraction with Filter

er converter with high voltage gain output using closed loop proportional

A
integral and deri control mechanism for solar photovoltaic renewable energy system is proposed. It has the
following advantag power from the PV module can be delivered to the utility load directly without
transmission loss. 2) The proposed system is realized high voltage and high efficiency. a large range of input
voltage variation caused by different isolation and temperature are made acceptable. In this Project, the
operation principle of the proposed dc to dc boost power converter has been introduced using closed loop
control mechanism is adopted to realize the maximum power and voltage output of the circuit. The trapped solar
energy is converted into DC voltage and the same is again converted into AC voltage using an Inverter and
connected to the load. The control circuits are simulated by using MATLAB/Simulink Simulation results at

different operating conditions and are shown.

186 |Page




International Journal of Advanced Technology in Engineering and Science Www.ijates.com

Volume No0.02, Issue No. 12, December 2014 ISSN (online): 2348 — 7550

REFERENCES

[1] A betka, A moussi, “Performance optimization of a photovoltaic induction motor pumping system”.

[2] B. Bai, C. Mi, and S. Gargies, “The short-time-scale transient processes in high-voltage and high power
isolated bidirectional DC-DC converters,” IEEE Trans. Power Electron.

[3] DarigaMeekhun, Vincent Boitier, Jean-Marie Dilhac,et.tell, “Buck converter design for Photovoltaic
generators with super capacitor energy storage”, International Conference on Renewable Energies and
Power Quality (ICREPQ*11) Las Palmas de Gran Canaria (Spain).

[4] Dave Freeman,” Introduction to Photovoltaic Systems Maximum Power Point Tracking”,Texas
instruments, Application Report.

[5] Ishaque K, Salam Z, Syafaruddin, “A comprehensive MATLAB Simulink PY system simulator with
partial shading capability based on two-diode model”,Solar Energy.

[6] Ishaque K, Salam Z, Taheri H, “Accurate MATLAB simulink PV system simulator based on a two-diode
model”.

[7] Jeremy Lagorse,DamienPaire,AbdellatifMiraoui,”Sizing optimization of. a stand-alone street) lighting
system powered by a hybrid system using fuel cell, PV and battéry”,Blsevierltd,Renewable Energy.

[8] Johan H. R. Enslin, Mario S. Wolf, Dani"el B. Snyman, afid WernherSwiegers,” Integrated Photovoltaic
Maximum Power Point Tracking Converter”, IEEE Transaetions on Industrial Electronies.

[9] Mohamed Azab,” A New Maximum Power Point” Tracking)for Phiotovoltaic \Systems”,International
Journal of Electrical and Electronics Engineering.

[10] N. AmmasaiGounden, Sabitha Ann Peter, MimajaNallandula, Si Krithiga, “Fuzzy logic controller with
MPPT using line-commutated inverter forthree-phase grid-connected photoyoltaic systems”, Renewable
Energy(Elsevier).

[11] R.T Naayagi,AndrewJ.Forsyth and R Shuttleworth,”High-Power Bidirectional DC-DC Converter for
Aerospace Applications”,IEEE Transactions on power electronics.

[12] Roy Chowdhury S, Saha H, “Maximum power point tracking of partially shaded solar photovoltaic
arrays”.

[13] S. Arul Daniel and N. AmmasaiGounden, "A hybrid isolated generating system based on PV fed inverter
assisted wind driven induction generators®, IEEE,Transactions on energy conversion.

[14] S. Arul Daniel and N. AmmasaiGotinden, “Simulation of photovoltaic array driven electric machines with
power «€lectronic interfaces”, ‘Simulation: Transactions of the Society for Modeling and Simulation
International.

[15]4S:Nithya, N.Sivakumatran, T.Balasubfamanian and N.Anantharaman, “Intelligent control of interacting
nonlinear process in real time”, International Journal of Applied Engineering Research.

[16] Saadi Ay Moussi A, “Optimization of buck—boost converter by MPPT technique with a variable reference
voltage‘applied to photovoltaic water pumping system under variable weather conditions”.

[17] Sachin Jainiand, vivekagarwal, "A single stage Grid connected Inverter Topology for solar PV systems
with maximum‘power point tracking”, IEEE transactions on power electronics.

[18] Sameer khader, “Complementary buck-boost converter with variable voltage tracking system for
photovoltaic applications”, European journal of scientific research.

[19] Veerachary, M, “Analysis of photovoltaic maximum power point trackers”, IEEE Transactions on
Industrial Applications.

[20] Veerachary, M, “Two-loop voltage-mode control of coupled inductor step down buck converter”, IEE
Proceedings on Electric Power Applications.

[21] Zhong Yi He,Hong Chen, “Integrated solar controller for solar powered off-grid lighting system”,

Elsevier, Energy Procedia 12.

187|Page




