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Abstract: The studies on the photovoltaic (PV) generation are extensively increasing, since it is considered as an essential 
in-exhaustible and broadly available energy resource. However, the output power produced from the PV modules depends on 
solar radiation and temperature of the solar cells. Therefore, to maximize the efficiency of the renewable energy systems, it 
is necessary to track the maximum power point of the PV array. In the proposed scheme maximum power point tracking is 
achieved by using perturbation and observation (P&O) method.  The single stage architecture is often preferred to realize 
grid connected Photo-Voltaic generators for residential applications. In fact, by halving the power processing steps, the 
power losses can be considerably reduced if compared with those of a two stage configuration. However, single stage power 
conditioners are generally unable to boost the voltage of the PV modules. Therefore, they feature a narrower input voltage 
range. A new approach to design a power conditioner for standalone PV plants for residential applications is presented in this 
paper. It is based on the series connection between a buck-boost converter and the PV array. According to such an approach, 
the buck boost converter processes only a fraction of the inverter input power, while always operating in conditions of high 
efficiency. Mostly buck-boost converter operates in buck mode. The duty ratio is less than 0.5, so that switching losses are 
less. An inverter working by SPWM pulses, which gives a pure sine wave is used in this proposed scheme. 
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I. INTRODUCTION 
 

Residential applications, of the solar Photo-
Voltaic (PV) technology are rapidly proliferating, as a 
consequence of heavy climate concerns and specific 
governmental policies. These reasons are strongly 
powering the development of even more efficient 
Photo-Voltaic devices and specific power converters. 
Power conditioners for residential grid connected PV 
plants may feature a single stage or a two stage 
configuration. The single stage configuration is 
generally tailored around a single phase, PWM 
operated, full bridge inverter.  

 
No electrical isolation is provided between 

the PV modules and the grid, moreover, the grid 
inverter is tasked either to invert the PV string DC 
output voltage, either to accomplish the MPPT. Two 
stage configurations are based on the cascade 
connection of a DC/DC step-up converter and 2 a 
bridge inverter. The first type is generally advantaged 
by a lower cost, a higher power density and a better 
efficiency.  

 
Non isolated single stage power conditioners 

are in theory more efficient than their two stages 
counterparts. In fact, since strings of PV modules are 
directly connected to the grid inverter, the amount of 
power processing steps is basically halved, and a 
greater efficiency is reached. However, some 
additional problems in practice arise when such a 
configuration is used in PV plants for residential 
applications. In fact, due to the small power size, 

generally less than 2 kW, only a limited amount of 
PV modules can be series connected to form a string 
feeding the power conditioner.  

 
As a consequence, the inverter input DC 

voltage may result insufficient for a direct DC/AC 
inversion, especially when the temperature of the PV 
modules exceeds 40-45°C. In order to expand the 
input voltage range a step-up DC/DC converter is 
often introduced between the PV array and the 
inverter, obtaining a two stage configuration. The 
introduction of a further DC/DC converter also 
enables the implementation of an MPPT procedure 
fully independent from the delivery of the electrical 
power to the grid.  

 
Further alternatives are represented by single 

stage configurations with an inner voltage boosting 
capability, as the flying inductor converter, or by 
some topologies mixing single and two stages 
operational modes. An example of the last type is the 
time-sharing dual mode single-phase quasi-sine wave 
PWM inverter.  

 
It is composed by the cascade connection of 

a boost converter and a full bridge inverter, but 
featuring a quasi single stage operational mode. In 
fact, when the input DC voltage is insufficient to 
produce the required grid AC voltage, the power 
optimizer activates only one of the two stages at a 
time to control the actual output AC voltage. A 
further viable solution is proposed in this paper based 
the series compensation approach. 
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II. INTRODUCTION TO PROPOSED 
SCHME: 

 

 
Fig. 1   Block Diagram of Proposed Scheme. 

 
1. SOLAR PANEL: 

A solar panel is a packaged connected 
assembly of photovoltaic cells. The solar panel can be 
used as a component of a larger photovoltaic system 
to generate and supply electricity in commercial and 
residential applications. Solar panels use light energy 
photon from the sun to generate electricity through 
the photovoltaic effect. The majority of modules use 
wafer based cells or thin film cells based on 
nonmagnetic conductive transition metals, telluride or 
silicon. Electrical connections are made in series to 
achieve a desired output voltage and or in parallel to 
provide a desired current capability. The conducting 
wires that take the current off the panels may contain 
silver, copper or other nonmagnetic conductive 
transition metals. The cells must be connected 
electrically to one another and to the rest of the 
system. Each panel is rated by its DC output power 
under standard test conditions, and typically ranges 
from 60 to 320 watts. 
 
2. DC-DC CONVERTER WITH MPPT: 
                In proposed scheme buck-boost is 
connected in series with the source, so that it 
processes only faction PV power. The remaining 
power is directly feed to the inverter, i.e. if the 
voltage required by the inverter is 72 volts and PV 
giving 60 volts then the remaining 12 volts only 
transferred by the converter. Here converter always 
operates only in buck mode, i.e. duty ratio is below 
0.5. Because of the proposed scheme power rating of 
converter decreases and efficiency of the converter 
increase which is mainly affects cost of the converter. 

The maximum power point tracker (MPPT) 
is now prevalent in PV power system and is 
becoming more popular in stand-alone systems. 
MPPT is a power electronic device interconnecting a 
PV power source and a load, maximizes the power 
output from a PV module or array with varying 
operating conditions, and therefore maximizes the 
system efficiency. MPPT is made up with a switch-
mode DC-DC converter and a controller. It is 
combined with a DC-DC converter that performs the 
MPPT function. This thesis, therefore, chooses a 

method Perturb and Observe algorithm for digital 
control for MPPT. 

 
Fig. 2 Control flowchart for P&O method 

 
3. BATTERY: 
               Battery is directly connected to the output of 
buck-boost converter as shown in figure 1. Because 
of battery property the output from buck-boost 
always maintains at battery voltage that is 72V, but 
the current flowing is always varies depending on 
load and source. So, we can say that battery is 
charging in constant voltage mode. 
When the source power is more than the load 
requirement, the excess current is goes to charge the 
battery, similarly if the power required by the load is 
exceeded than the power generated by the PV, battery 
will give the excess power required by the load. So, 
always our system is meeting the power requirement 
by the load. At night times power from PV becomes 
zero. So, total power demand is supply by PV only. 
Here we have to take care of discharging capacity of 
the battery to improve the life time of battery. 
 
4. SINGLE PHASE INVERTER WITH SPWM: 

The voltage coming from PV is DC which 
unable to use directly for home appliances. Because 
of all utilities are made for AC sources. To utilize the 
PV power we have to convert the DC to AC source 
which is made by inverter. Here a single phase 
inverter is used, the gate pulses to the inverter is 
given by SPWM technique to decrease the harmonics 
of output of inverter, to get pure sine wave, a passive 
filter is connected after inverter. 
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III. SIMULATION RESULT 
 

 
Fig. 3 Simulation results of PV a) I-V characteristics, b) P-V 

characteristics. 

 
Fig. 4 Output current and voltage waveforms of PV. 

 

 
Fig. 5 DC link current and voltage to the inverter. 

 
Fig. 6 Gating pulses of Buck-Boost converter. 

 
Fig. 7 Battery charging current, Inverter input current, DC 

link input current. 
 

 
Fig. 8 Load current, Load voltage. 

 

 
Fig. 9 SPWM pulse to the inverter. 
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CONCLUSION 
 

The developed model of a buck-boost based 
DC/AC converter for residential PV applications has 
been analyzed. It is based on a buck-boost converter 
whose output is series connected to the PV string to 
form the inverter input voltage. As a result of the 
series connection, the buck boost converter is tasked 
to generate only the difference between the voltage 
delivered by PV modules, and the inverter input 
voltage, processing only a part of the power delivered 
to the load. This has positive effects either on the 
ratings of the buck-boost converter, either on the 
efficiency of the power processor, as buck-boost 
converter always operates with duty ratio less than 
0.5, which gives less switching losses. Simulation test 
results which leads to the consistence of the proposed 
approach. 
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