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ABSTRACT

Consumer systems distributed in different geographical areas needs without reliable electricity system to be turned off.
On the other hand, due to the remote location of some of them, there is no access to the national grid. Therefore, these
papers introduce the launch of the solar system with battery and provide electrical power for the operation of household
equipment that we installed. Each of the major energy sources in the world are having their own advantages and
disadvantages. The use of renewable energy sources because consistent with the nature and the infinite variety of ways
are increasing. Stand-alone photovoltaic power system design and analysis provided in this paper with chemical
batteries without shutting down equipment to set up consumer has been presented. The different components behavior
these can be analyzed by system after modeling. Solar Charging System is one of the essential parts. In this paper, a
method of controlling voltage and load current automatically according to changes in voltage and current moment and
the quality will be provided. Finally, a practical graph of voltage and current at the time of the circuit is given. The
simulations were performed using MATLAB software.
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Introduction

Nowadays, many questions isabout the future of energy in the world. The role of renewable energies in
the range of terrestrial and space applications is well known. Among the main problems of using fossil
fuels, damage to nature and the limitations of their resources All of them come from renewable energy,
solar energy, to solve the above two issues are of particular interest. However, because of economic and
environmental factors cannot be local, renewable resources, can be used alone to feed the whole time.

The prediction of solar energy, including renewable energy future is bright. In this system, solar energy is
converted into electrical energy using photovoltaic methods. According to forecasts by the turn of the
century most of the world's energy needs will be met in this way.

The system design can be produced by combining two or more single issues such as modeling, control,
connected to other systems, power quality, delivery reliability and economy system is discussed. In this
paper, a block matching is depicted in Figure (1) design and analysis can be combined to provide a stand-
alone photovoltaic system with the battery is done[1].Using the current method maximum power from
the PV panels is delivered to a common bus[2].Chemical battery as a secondary power source is selected
by a control circuit, charge and discharge current with the bass exchanges. And it is the rechargeable
source. Changes the voltage and current sources are considered , as well as how to control and modeling.
Circuits with MATLAB simulation results will be shown in the next sections.
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Figure 1. Solar panel with electrical energy storage system, load and power electronic equipments.

Modeling solar panels

Solar photovoltaic cell circuit in Figure 2 is shown[3]. The series resistance Rs may limit the efficiency
rate. In Figure 3 the curve in terms of voltage and current at different temperatures and solar radiation
are shown.
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Figure 3. Characteristics of photovoltaic panels at
various temperatures and radiation

Figure 2. Equivalent circuit of photovoltaic panels

Voltage-current equation of photovoltaic panels during a series in parallel with the NP and Ns cells in
series, each series is calculated as follows:
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In above equation the cell currentlphis proportional to radiation (cell short circuit current per amp), q is
electric load of an electron, a is correction factor dependent cells, T is the absolute temperature in degrees
Kelvin, K is Boltzmann's constant and Iy is the reverse saturation current cells be.

Characteristic equation of a solar panel manufacturing plant fiber with a 36 cell series (details in Table 1)
in a field at 25 ° C in equation (2) is shown.

y = 1.77ln(lsc i, tdems
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lj -0.95,(2)

Table 1. Electrical characteristics of a solar cell

Characteristic value
Dimension [cm2] 10*10
Cell short circuit current Isc [A] 2/9
Open circuit voltage Vo [V] 0.58

Current temperature coefficient [mA/°C]l a;  0.144
Voltage Temperature Coefficient [mA/°Clay  -7/7
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In this paper we used absorbs the maximum power in current shape model at a constant stream of light.
In this method, the maximum power of the solar array is proportional to the short circuit current source
is calculated.

Nonlinear modeling of chemical battery

The theoretical and experimental analysis in this paper is presented a nonlinear model for rechargeable
battery (Figure 4). Relations of this type of battery and its circuit are shown below. [4]

Rs = fllin(lbat) = Rso + Krs Ubat'lo]; Cs = fZIinUbat) = Cso + Kcs Ubat'lo] (3]

Cp = f3lin(lbat) = Cpo + ch Ubat'lo), Rp = fnonlin Ubat] = Kpllbat2 + KpZIbat + Kp3

I'bar
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R = m
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Figure 4. Non-linear equivalent circuit model of rechargeable batteries

The circuit and control system combining solar cell, battery and load

Figure (5) shows the Simplified schematic of the power and control of the composition of the solar cell,
battery and charge controller. The circuit consists of three main power source parts including a
Photovoltaic cell, a rechargeable battery,load and a control part The purpose of this circuit is to supply
load demand during the whole day . Note that the electric energy generated by the solar cells are
dependent on sunlight as a result of solar power during night hours is not able to generate electricity.
Therefore, we have added a storage system to the circuitwith automatic control system and intelligent
battery status so that when the solar resource is capable of generating electricity. The energy required to
meet consumer needs and supply store used batteries. And when the night or shadow energy stored by
the battery during the day will be used to respond to consumers.
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Figure 5. The circuit includes a photovoltaic cells source, rechargeable battery, load and control section

Describe the performance characteristics of the control circuit to charge and discharge the battery
According to this model of the solar system, 12 hours a day and 12 hours at night is considered. Resulting
ina 12 -hour load demand and charging the battery , if required will be provided by the solar system . And
in the next 12 hours, the battery will provide power for the load. Figures (6) and (7) of this operation are
shown. One advantage of constant communication transceiver system loads can be requested. The
purpose of this study we have considered a constant current load. The perfect time to recharge the
battery at 80 % of maximum voltage switching is considered. And the figure we see that the time required
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to charge the battery in this case is slightly less than the discharged battery. Since inception we have
considered a full battery in the first 12 hours of battery condition characterized by a flat face is drawn.
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Figure 6. Solar cell production status during Figure 7. In terms of storage battery status in
various hours over three days percentage at different hours during three days

Draw conclusions of current and voltage of battery and load

At times when there is enough sun light load current and charge of battery,as shown in (8) and (9), are
supplied by photovoltaic cells . As a result the battery voltage rises When the battery capacity reaches up
to 100 percent, and then help to avoid disruption of the consumer in the dark solar system peak load
demand. Batteries and photovoltaic systems work together to provide the load if needed. This causes a
decrease in the voltage level of the battery after charging is completed, which is not so much. But this
change will lead,does not face to a definitive moment in time, when keying a solar source and we have
available the more power.

Rechargeable Battery Current (A) a5 Load Current [4]

Figure 8. The battery current in charge and DFigure 9. Load current supplied by batteries and
discharge times during the three days solar power during the three days

During the evening hours of battery alone provides power for the load. The figure (10) Consequently, the
circuit voltage drops to about 205 voltsand when charging is charged to 280 volts. That can be used with
a regulated DC output voltage in output of the battery or tap changer transformerin output of the inverter
recive to certain amount of stabilizeload voltage.
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Figure 10. Charge and discharge the battery voltage changes over time during the three days

RESULTS AND CONCLUSION
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In this paper the design and analysis of autonomous photovoltaic system behavior combines battery - to
respond to the needs of consumers has been presented. First, considering the needs of the times, for the
supply and control circuitry are provided by renewable sources (Figure 5). Equations and models for
equipment used in systems such as photovoltaic panels , battery and load chemical equations (1-3) have
been investigated in detail for chemical battery, a nonlinear model is used to (Figure 4). Furthermore, the
possibility of production per unit of PV-battery for uninterrupted power supply with the terms in the
figures (6-10) were studied. In these structures, figures and photovoltaic power source and the battery
voltage and current as well as the entire system with the characteristics and behavior of chemical battery
has been investigated and modeled.
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