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ABSTRACT

In  order  to  improve  the  efficiency of  photovoltaic  generation  as  well  as  the  power  quality,  grid-
connected inverters for PV generation research was carried out for photovoltaic maximum power point tracking.
Based on some current studies on the incremental conductance method, an advanced incremental conductance
control  algorithm was proposed, which can track maximum power point rapidly and accurately. This paper
introduces a direct power control strategy for a grid-connected voltage-source inverter. In this paper we are
going to develop a complete computer simulation program of a grid connected solar PV system in distribution
power network using MATLAB/ Simulink and SIM Power System tool. This paper aims to grid- connected
solar PV system at steady state Finally, according to the principle of inverter control system and based on the
analysis on the mathematical model of photovoltaic inverter, a simulation model of that is established based on
MATLAB/SIMULINK.
Keywords: Photovoltaic, MPPT, PWM Technique, Photo –Voltaic Panels, MATLAB/SIMULINK.

I. INTRODUCTION

Grid-connected single-phase photovoltaic (PV) systems are nowadays recognized for their contribution
to clean power generation. A primary goal of these systems is to increase the energy injected to the grid by
keeping track of the maximum power point (MPP) of the panel, by reducing the switching frequency, and by
providing high reliability. In addition, the cost of the power converter is also becoming a decisive factor, as the
price of the PV panels is being decreased [1]. This has given rise to a big diversity of innovative converter
configurations for interfacing the PV modules with the grid. Currently, the state-of-the-art technology is the
two-level multi string converter. This converter consists of several PV strings that are connected with dc–dc
converters  to  a  common dc–ac  converter  [2],  [3].  This  topology features  several  advantages  such  as  the
independent tracking of the MPP of each string to the existing plant. This converter topology can reach peak
efficiencies up to 96% [4]. In the last years, multilevel converter topologies have been also considered in PV
applications  [5].  These  converter  topologies  can  generate  high-quality  voltage  waveforms  with  power
semiconductor  switches  operating  at  a  frequency  near  the  fundamental  [6].  Although,  in  low-power
applications, the switching frequency of the power switches is not restricted, a low switching frequency can
increase the efficiency of the converter [7]. Additionally, multilevel converters feature several dc links, making
possible the independent voltage control and the tracking of the MPP in each string. This characteristic can
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increase the efficiency of the PVsystemin case of mismatch in the strings, due to unequal solar radiation, aging
of the PV panels, and different type of the cells or accumulation of dust in the surface of the panels [8]. and the
possibility to scale the system by plugging more strings

Fig 1.4. Percentage variation of annual sunlight levels as a function of tilt angle and azimuth angle.

Along with the development of global industrialization, human's energy demand is increasing day by
day. In  accordance with the above case,  since the mid- twentieth century, countries all  over  the world are
takingmeasures, which aimed at improving energy efficiency and advancing the structure of the energy to solve
the energy crisis and protect the environment[1]. The development of new energy and renewable energy, for
purpose of achieving sustainable development, is an urgently problem to be solved. Among them, the solar
energy is the focus of the new energy development and utilization. Photovoltaic generation is recognized as one
of the most technical contents and the prospects of technology, due to its predominance over environmental
protection and sustainability. Inverter technology is the key technology of  photovoltaic power grid.  As the
interface device between solar cells and the power grid, the grid inverter play a vital role in the new energy

development and utilization, affecting the economics and reliability of the photovoltaic (PV) grid generation
system directly.

Fig.1.6.1.(c) Schematic diagram of hybrid system incorporating a photovoltaic array and a motor
generator (e.g. diesel or wind).

Therefore,  improve the photovoltaic (PV) grid inverter work performance and transmission quality
becomes the focus of research in recent years [2]. According to the photovoltaic array mathematical model, a
PV grid inverter simulation model based on MATLAB is established.
Having
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improved the traditional control algorithm, we put forward a new design scheme of the model, upon which the
experiment of the maximum power point tracking and photovoltaic (PV) grid inverter simulation is realized.

II. GRID TIED SOLARSYSTEM

A photovoltaic  PV generator  is  the  whole  assembly  of  solar  cells,  connections,  protective  parts,
supports etc. In the present modeling, the focus is only on cell/module/array [3]. Solar cells consist of a  p-n
junction fabricated in a thin wafer or layer of semiconductor (usually silicon). In the dark, the  I-  V output
characteristic of a solar cell has an exponential characteristic similar to that of a diode [4]. When solar energy
(photons) hits  the solar cell, with energy greater than band gap energy of the semiconductor, electrons are
knocked loose from the atoms in the material, creating electron-hole pairs[5].These carriers are swept apart
under the influence of the internal electric fields of the p-n junction and create a current proportional to the
incident  radiation.  When  the  cell  is  short  circuited,  this  current  flows  in  the  external  circuit;  when  open
circuited, this current is shunted internally by the intrinsic p-n junction diode. Equivalent circuit of a solar cell is
a  current  source in  parallel  with a  diode as  shown in Fig.  1.  The output  of  the current  source  is  directly
proportional to the light falling on the cell. When light hits the solar cell, the energy of the photons generates
free charge carriers. The current source produces the photoelectric current (photocurrent) Iph. Since the current
is dependent upon theradiance.

Fig.1. circuit diagram of the PV model.
Thus the simplest equivalent circuit of a solar cell is a current source in parallel with a diode. The

output of the current source is directly proportional to the light falling on the cell (photocurrent Iph). During
darkness, the solar cell is not an active device; it works as a diode, i.e. a p-n junction. It produces neither a
current nor a voltage. However, if it is connected to an external supply (large voltage) it generates a current ID,
called diode (D) current or dark current.

III. MAXIMUM POWER POINTTRACKING

SYSTEM
A Photovoltaic (PV) system directly converts sunlight into electricity. The basic device of a PV system

is  the  PV cell.  Cells may be grouped to form panels or arrays.  The voltage and current  available at  the
terminals  of  a  PV device  may directly  feed  small  loads  such  as  lighting  systems  and  DC motors.  [7]  A
photovoltaic cell  is basically a semiconductor diode whose p–n junction is exposed to light. Photovoltaic cells
are made of several types of semiconductors using different manufacturing processes. The incidence of light on
the cell generates charge carriers that originate an electric current if the cell  is short circuited. The equivalent
circuit of PV cell is shown in fig.2 in the above diagram the PV cell is represented by a current source in
parallel  with diode. Rs and Rp represent series and parallel  resistance respectively. The output current and
voltage from PV cell are representedbyIandVTheI-VCharacteristicsofPVcell[7] is shown The net cell current I
is composed of the light- generated current Ipv and the diode current Id.
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Fig.2. MPPT control algorithm.
MPPT algorithms are necessary in PV applications because the MPP of a solar panel varies with the

irradiation and temperature, so the use of MPPT  algorithms is required in order to obtain the maximum power
from a solar array. There are many MPPT techniques in MPPT Algorithm, Mostly we are using perturb and
observation method. The P&O algorithm is also called ―hill-climbing , but both names refer to the same‖
algorithm depending on how it is implemented. Hill- climbing involves a perturbation on the duty cycle of the
power converter and P&O a perturbation in the operating voltage of the DC link between the PV array and the
power converter. In the case of the Hill-climbing, perturbing the duty cycle of the power converter implies
modifying the voltage of the DC link between the PV array and the power converter, so both names refer to the
same technique In this method, the sign of the last perturbation and the sign of the last increment in the power
are used to decide what the next perturbation should be. If there is an increment in the power, the perturbation
should be kept in the same direction and if the power decreases, then the next perturbation should be in the
opposite direction. Based on these facts, the algorithm is implemented. The process is repeated until the MPP is
reached. Then the operating point oscillates around the MPP. This problem is common also to the In Cond
method, as was mention earlier. A scheme of the algorithm isshown.

IV. MATLAB SIMULATION RESULTS

The structure of PV grid-connected inverter is as shown in fig.3. The system is mainly composed of the
former stage of DC - DC converter, intermediate DC bus and the levelof DC- AC inverter. The DC - DC
converter  boosts  the  DC voltage.  Firstly,  sample  the  photovoltaic  cells  output  voltage  and  Modeling  and
Simulation of Single Phase Grid Tied PV System current, and compute the collected signals based on improved
conductivity incremental control algorithm. And then control the switch state of the DC booster circuit to realize
maximum power. Theonlyfunction of the former stage is to realize MPPT and waveforms shown in Figs.4 to 8.
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Fig.3. MATLAB simulation circuit.
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Fig.4. Grid voltage.

Fig.5. Load voltage.

Fig.6. Source current.

Fig.7. Load current
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Fig.8. DG current.

V. CONCLUSION

This paper concludes that the characteristics of Solar PV cell and Hysteresis Current Control Grid
Connected Solar PV system behavior have been developed. The results of the solar PV system provide the
current and the inverter tracks the reference current from the solar PV and supplies to the utility grid. According
to the mathematical model of the PV array, a simulation model is set up. and the proposed can rapidly and
accurately track the maximum power point, in addition, the algorithm guarantees to stabilize the system fast
near the maximum power point, so as to improve the efficiency of PV power generation. PV grid-connected
inverter control structure is made of two level control modes. the former DC/DC converter achieve maximum
power  tracking  control,  the  latter  inverter  keeps  the  DC bus  voltage  stable  and  realizes  the  connect  grid
function. Both couple each other  through the intermediate DC bus,  making the system match simply. The
control algorithm has the good performance.
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