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Abstract

PV (photovoltaic) system input is irradiatiordaaambient temperature. The solar radiation is varymn nature so efficiency is
low of PV system. The various maximum power paiatking (MPPT) methods are used to enhance eftgatiss of solar PV
system. The incremental conductance(IC) algoritbrarie of the MPPT algorithms which is extensivehp®yed because, at
steady state it has high tracking correctness agh productivity at quickly varying atmospheric @imstances. In this
proposed system a combination of IC algorithm amdgral regulator (IR) is used to obtain MPPTHN system. This
combination gives high accuracy, stable operatioRY module entire region and it also eliminateilzgons near about the
peak power operating point. A 100kw PV system isigte in MATLAB software 2016a version. This PV st consist
proposed IC-IR algorithm to obtain maximal poweegiing point.
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1. Introduction

Day by day demand of electrical power increassy rapidly because this power is used in eaclosed recent developing
areas. To fulfill the demand traditional generatiiygtem is not enough because the input fuel sogry high and these fuels are
limited in nature. Renewable energy resources adelyused to produce electrical power to meethgédlectric load demand.
The major advantage with renewable power resouscbst it is free and unlimited in nature. Solaemy is one of the renewable
energy which is widely used for power generatioola vitality are more reliable, environment frigywcand daily available
renewable energy resource.

The solar system depends upon sun radiationhaikigarying in nature due to this solar systenffesdow efficiency and high
costs. To increase efficiency and overcome drawhasiost of the power should be extracted from tt®stems using an
algorithm named maximum power point tracking altjoris. Another method is physically tracking tecjus, in this process the
Photovoltaic modules align orthogonal towards says throughout whole day. This tracking method lwarlone automatically or
manually.
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Various countries in world are using solar systeidely to fulfill the load demandThe solar PV modules are employed for
power generation from sun which is consisting daisoell. The solar cells are fabricated of dopedr®l Ge material. As the sun
rays are tumble on the solar panels then the phgedthe energy form rays and developed a photecurBecause of this the
solar panel works as a current source. But irraatiataries with time which is show the nonlineamiysolar systems. To achieve
the extreme energy from the panel the maximum pgaent tracking procedures are employed [1]. Byngghese algorithms we
can improve the effectiveness of PV technique. Mg the research is going on to find out the ladgbdrithms to attain the peak
power from solar panel. These techniques incrdasefticiency of solar panel.

Samimi and M.S.Zabini describe the concept dinogl size of photovoltaic system in varied climft¢ They describe how to
choose the PV module according to the climate tieze the extreme power from PV module. P.S. Remmanktated that to
control the position of panel according to the dii@n of sun movement to achieve the maximum pawéxetter way and by this
the solar radiation are incident perpendiculahtpanels [2].

The solar power generation is very important &etrthe demand loads. But solar radiation is timmgiag is depend upon the
temperature, irradiation, material by which pasafésign and the future power generation is totilyend upon the solar energy.
That is why many researchers gave concept andithige to attain the extreme vitality. The challengs this field and new
research opportunity in this area is my motiveibeé paper. The most widely used maximum powertgoatking techniques are
Perturb and Observe (P & O) and Incremental colathee. The IC techniques are more efficient thail®R8ethod because IC
algorithm is more accurate where the sun radiatiaange very rapidly [3]. The sensors requirettaok MPPT in IC technique
are more than P&O algorithnm the perturb and observe technique the voltageaareached the exact peak power but it is very
near to the maximal output power.

The proposed solar vitality system is used ofdP\ys, dc converters, IC-IR algorithm [4], antethphase inverter. The 100kW
PV array is used which is design in Matlab softwdiiee PV arrays consist of series as well as pdraftached PV modules. The
module is connected with boost converter and dytyes of boost converter are control by IC techa&to make system more
efficient and reliable. The input of module is rhn that varies with the time. To connect PV sgstwith grid, a three phase
voltage source inverter is employed to change sy$tem DC to AC which is connected with boost catee output port. This
inverter switches are control by grid side congo[5][6]. After the inverter a three phase tramsfer is also used to setup the
voltage level and connect this system with utigjtid.

2. PV Array MPPT

A. PVarray

The solar panel single unit is solar cell. Wheriougs solar cell is connected then the solar asdyuild. The connection of solar
cell in the Photovoltaic system are in series al§ as parallel. The circuit diagram consistingaofliode, two resistances and a
current source models a single diode paradigmsoiar cell. PV array is grouping of solar cellsjgd in parallel and series[7][8].
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Where }, -Photo currentl, Dark saturation curreng-Electric charge (1.6x16 C) ,K-Boltzmann’s constant (1.38x1®) F-cell
idealizing factofT . -Absolute temperaturd’, cell’'s Reference temperatuk&; Diode voltage Rq, Parallel resistancdrs Series
resistance 4 Cell saturation curren .. Open circuit voltagess. Temperature coefficient cell’s short circuit @nt, V yield
voltage of solar cell, | yield current of solar Ic&8 solar irradiation in kw/m2. The above equatioh [2] and [3] showed the
mathematical modelling of solar cell. Form aboveapn it is clear that the temperature and irdaliaare the determinants of
solar cell output. The produced output voltage all ves current oscillates with variation in temperat along with
irradiation[9][10][11].

Module type: SunPower SPR-305-WHT
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Fig.31-V and P-V characteristics of array at 25 deg. C

3. Incremental conductance M PPT

This method takes solar array amount produced g®lts well as current as input. As a consequendediit thedalong with
av

dP and find out the incremental conductandeby calculating the indication sign ofP . Where the value ofd® =0 then
av av dv av
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algorithms knows that the extreme power point &ched. So the algorithm iterations stop and thaevaf voltage at the peak
power point is corresponding value of functionirajtage at peak power point. This method is betian tother tracking methods
and this method is also used when the solar radiasi varies frequently. But it also has a disathwgm that it uses more number

of sensors to perform very efficiently [12][13].
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Fig.4. IC flow chart

Figure 4 present MPPT algorithm which having outigun the form of duty cycle and this duty cyctetiansferred to the boost
converter switch to achieved maximum vitality fréine solar panel along with make the voltage caristdoen solar radiation is
vary. As soon as the value of dP/dV is equivalerzdro at that point maximal power point is occurs.

The modified IC method is addition of IC and int@lgregulator [14][15].
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Figure5 Simulink model of IC-IR MPPT algorithm
4. DC-DC Boost Converter

To increase the output power at the desired levelneed a system that helps to boost the dc voltagest converters are
employed to achieve above stated system. Theugtgpocess is achieved without using any transfariflee circuit of boost
converter comprises of one inductor, diode alonip Wigh frequency regulator. Managing the gate golsswitch via regulating
the duty cycle we can increased the amplitude @tlyivoltage as compared to input voltage leve].[16
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Supply / Load

Figure 6. Boost converter

The working of boost converter id describe as faio

e Charging Mode

The inductor starts charging via supplyhiis tmode because of this it is called charging métds assumed that charging
current is varying linearly but it is clear thabifin experiment the charging current is exponentighiaracter. The diode opposes
movement of current form source on the way to limaitis mode. In charging mode only inductor isrgea to a desired level
by source voltage and nothing is transferred tddhéd.

Discharging Mode

Here diode is in forward biased along with the skvits open. This mode is called discharging mod=sabse in this mode
charged inductor starts discharging. The load 8 connected with source voltage and capacitor whielets the load demand
in this mode of operation in boost converter[17][18
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Figure 7. Waveform of boost converter
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2. Simulink M odel and Results
In Simulink various PV array are presemd & proposed system SunPower SPR 305 WHT is densi

Table 1. PV array parameters

Parameters Values
Number of cell per 5
Module
Number of parallel 66
string
Voc 62.1 volts
Vmpp 54.7 volts
Impp 5.58 amps
Qd 1.3

Boost Comerter
Cantrd (MPPT)
M L lvey
= Discrate,
Ts_Power=1 us s = 1e-06s.
Ts_Contro/=100 us LY Puises
#+ Enatile
VSC Contral
_l Vabe prin Vabe B1
f—— Fulzez  |abg prim|
dg mes| > l:l
5kHz - 500V — l
Ensble =
WEFT Boost Converter Grid2
- T = Iy
------ 1T
1 Diode . G Urility Grid
Irradiance Y J 7

(Wim2y

11
[

2 —|

= L d. g
1GBT! Ag NZE?L *:

o I C

@ ; e -

-
100 kVA
260V 25KV
Irradiance

o (&
Wim#2) %
10 kvar

T

8 1 3
b
cf
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Figure.11 producedvoltage of boost converter

The Figure 10 displays the curve of radiation injpuPV array. The maximum value of radiation is A®3b/nf and the minimum
value is 200 Wb/ The radiation varies with respect to time in begw maximum and minimum value of radiation. Figlie
displays output vitality of PV modules which shothie highest assess of array output voltage whi@6@svolts and shows the
yield power from boost converter which is 500 vof® the curve of boost output voltage is condtamtughout the time and no
boost converter output voltage values up and doWwenvthe radiation values increases and decreasgsctavely. it also display
curve of duty period of boost converter and dutgley are regulated by proposed MPPT algorithm. Rt@graph it's clear that
when the radiation is down then duty period inceessd when it rises the duty cycles decreases ittaimathe output constant.
Table2. System Parameters

Boost converter Components value
Inductance 5mH

Capacitor 12000mF
Transformer rating Components value
R1,R2 1mOhm

L1,L2 3mH

Primary voltage V1 260 volt
Secondary voltage V2 25kV

Nominal Power 100kVA

Table 3 Output of proposed system

Parameters Value
Solar array output voltage 260 volts
Boost converter output 500 volts
Modulation Index 0.85

5. Conclusions

Here In this paper, a modified incremental cartdoce MPPT algorithm technique has been designddsianulation done to
find the results using Matlab/Simulink. This moddi MPPT algorithm is capable to increase steadyg stad dynamic operation
of PV system. It enable us to extract maximum endérgm solar radiation and provide stable and &ffit power supply. The
above results stated that proposed MPPT algorithmbe effective in tracking maximum amount of réidimand also efficiently
provides maximum power for PV array. Moreover fieposed MPPT algorithm facilitated us with maximpower at low cost
and least power losses.
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