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Abstract: This paper means to investigation of progress in productivity, yield voltage of INR MPPT Technique while associated 

with various converters, for example, Cuk and Sepic. These converters have favorable circumstances and disservices that will be 

pointed in this paper. Reenactments results are examined and thought about, a while later ends are drawn. Works are completed in 

Matlab software package. 
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1. INTRODUCTION 

Energy as light is stunning in earth thus using this energy for helpful reason is by all accounts significant. One such technique is 

utilizing solar boards, however because of the underlying expense and less effectiveness this strategy finds less interest. On the off 

chance that proficiency is expanded to some broaden we can utilize solar boards to meet the present world energy requests. So as to 

build the proficiency of solar board MPPT methods assumes a significant job. Such a large number of algorithms have been made 

and executed for MPPT. One such algorithm is Incremental obstruction (INR). Mppt procedure utilizing INR can improve the 

consistent state execution as well as the dynamic reaction. Likewise this algorithm has a more extensive working extent and is 

increasingly reasonable to pragmatic working conditions.  

 

INR MPPT is utilized for separating the maxima power from the solar board and moving that to the load. Direct current/Direct 

current converter effectively transfers maximum power from the solar board to the load. It is associated between the load and the 

module see figure 1. By changing the obligation cycle the load impedance as observed by the source is shifted and coordinated at 

the point of the pinnacle power with the source in order to move the maximum power. In this manner MPPT strategies are expected 

to keep up the PV exhibit's working at its MPP.  

 

Two distinctive DC-DC converter (SEPIC and CUK) are utilized. The INR MPPT methods with every dc/dc converter are recreated 

in Matlab. Boundaries, for example, voltage, current and power yield for every mix  has been recorded and will be thought about, 

by utilizing Matlab instrument Simulink. 

 

 

 

 

 

 

 

 

 

 

 

 

II. PROBLEM STATEMENT 

These days, PV plants have two fundamental downsides, the significant expense of cells creation and their low energy transformation 

proficiency. Business modules are gathered with productivity somewhere in the range of 6 and 16% relying upon their innovation. 

Because of this helpless productivity, unequivocally subject to solar radiation level and working temperature, it is critical to 

accomplish its maximum worth. There are two fundamental procedures to get great outcomes. One is the utilization of electro-

mechanical hardware. This hardware permits PV modules keep the best situation to acquire the maximum solar-radiation level 

Figure 1: Block Diagram of Maximum Power Point 
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during the bright time frame day and are guest Solar Tracker. The other strategy is the utilization of control procedures, applied to 

an exchanging converter, that power the module to work in the ideal working point, that it's the maximum power point tracking 

(MPPT). The prerequisites of executing maximum execution of a photovoltaic framework are acceptable climate conditions, yet 

additionally with the fitting MPPT strategy. On the off chance that there is a decent irradiance condition, the photovoltaic framework 

can produce maximum power proficiently while a viable MPPT algorithm is utilized. 

 

 

III. MAXIMUM POWER POINT TRACKING METHODS 

Since ithe iphotovoltaic icluster inormally idepends ion ithe ipresentation iof idisengagement, itemperature iand icell ivoltage, imaximum 

ipower ipoint itracking iis isignificant iin iextricating ithe imaximum iaccessible ipower istructure ithe iexhibits. iNumerous iMPPT 

itechniques ihave ibeen iproposed iand italked iabout iin ithe iprevious iyears. iSo ifar ithe imost iwidely irecognized iand iongoing igradual 

istrategies ito iaccomplish iMPPT iare iby i(a)Fixed iIncremental iconductance itechnique, i(b) iVariable iadvance iIncremental iconductance 

iand i(c) iVariable iand ifixed iadvance iIncremental iopposition istrategy. I Photovoltaic modules (PM) are s emiconductor devices able 

to directly convert the incident s olar radiation into electric energy. Current – voltage (I - V) and power – voltage (P - V) curves are 

the main characteris tics of solar cells. The critical parameters of load characteris tic (I - V) is open-circuit voltage (VOC), when 

value of load res is tance is infinite, and s hort-circuit current (ISC) – load resistance is equal to zero. It is important to emphasize 

that the output power of a photovoltaic module in these points (VOC and ISC) is equal to zero, because all the energy is dis pers ed 

ins ide the cell. While they work some current and voltage are generated, thereby power flows from the s olar array (s ource of 

energy) to the load (consumer). If the operating point (OP) is on the MPP (VMPP ; IM P ) the maximum power flow from the 

photovoltaic module to the load is obtained. As known from the theory of electric circuits  [2], in order to always ensure the maximum 

power flow from the source to the load some condition has to be achieved: Ri = RL, where Ri = internal resistance of power supply; 

RL= load res is tance. It is important  to note that if the characteris tic of the power s upply is linear (linear internal  res is tance), the 

above condition is valid. Let’s take a look at the condition when internal res is tance is not linear (I- V characteris tic of s olar 

array).Thereby,  the  maximum power take-off  from a solar array is pos s ible when  the values  of the output res is tance of the 

photovoltaic module and the load resistance are equal. DC-DC converters  can be us ed to realize this  purpose [3]. Acting on the 

converter duty cycle (D) it is possible to guarantee maximum power take-off from the maximum power point.  

 

 

IV. iINCREMENTAL iRESISTANCE iMETHOD i(FIXED iAND iVARIABLE iSTEP iSIZE) 

The iderivative iof ipower ito icurrent i(dP/dI) iis iemployed ito idetermine ithe ivariable iincrement ifor ithe iINR iMPPT ialgorithm iwhich ihas 

ia iduality irelation iwith ithe iINC iMPPT. iIn ithis ipaper, ian iimproved ivariable istep-size ialgorithm ifor ithe iINR iMPPT imethod iis iused 

iand iis idevoted ito iobtain ia isimple iand ieffective iway ito isolve iboth itracking idynamics iand itracking iaccuracy. iThe iprimary idifference 

ibetween ithis ialgorithm iand ithe iothers iis ithat ithe istep-size imodes iof ithe iINR iMPPT ican ibe iswitched iby iextreme ivalues/points iof ia 

ithreshold ifunction iwhich iis ithe iproduct i(N) iof ithe iexponential iof ithe iPV iarray ioutput ipower i(P𝑢) iand ithe iabsolute ivalue iof ithe iPV 

iarray ipower iderivative i(|dP/dI|) ias 

N = P𝑢 ∗
dP

dI
 i i i i i i i i i i i i i i i i i i i i i(4.1) 

Where iL iis ian iindex. iThe iproduct iof ithe ifirst-degree iexponential i(U i= i1) iof ithe iPV iarray ipower i(P) iand iits iderivative i(|dP/dI|) iis 

iapplied ito icontrol ithe istep isize ifor ithe iINR iMPPT. i 

The iabove isaid iidea ican ibe iformulated iby 

 i

ΔN

ΔI
≥  i0 i, ifixed ivariable istep-size imode i(left iof iMPP) 

 i i

ΔN

ΔI
<  i0 i, iVariable istep-size imode i(left iof iMPP) 

 i i

ΔN

ΔI
>  i0 i, iVariable istep-size imode i(right iof iMPP) 

 i

 iΔN

ΔI
≤  i0, ifixed ivariable istep-size imode i(right iof iMPP) 

where i

 iΔ𝑁

Δ𝐼
 iis ithe iincrement iof ithe ithreshold ifunction. iThe ifixed iand ivariable istep-size imodes iare ithus i iswitched iby iabove iexpression 

iwhich iwill idetermine ithe iresponse ispeed iand ithe istable-state iperformance ifor ithe ivariable istep-size iINR iMPPT imethod. iThe itwo 

iextreme ipoints iof ithe ithreshold ifunction iare iclosing ito ithe ipeak ipower ipoint ias ithe iindex iU ibecomes ilarger. iThus, ithe ilarger ithe 

iindex iU iis, ithe ifaster ithe isystem iresponse iis, iand ivice iversa. iMoreover, iin itheory, ithis imethod iadapts ito ialmost iall iirradiation ior 

itemperature iconditions. iWith iindex i i i iU i= i3, ithe ithreshold-function icurves iunder idifferent iambient iconditions iFurthermore, ithe 
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iproposed ivariable istep-size iINR imethod iis ialso ibased ion ithe ifact ithat ithe islope iof ithe iPV iarray ipower icurve iis izero iat ithe iMPP, 

ipositive iat ithe ileft iof ithe iMPP, iand inegative iat ithe iright, ias igiven iby 

 i i i i i

dP

dI
= 0, i i iat iMPP i 

 i i i i i i i i i i i i i i i i i i i

dP

dI
> 0, i i ileft iof iMPP i i i i i i i i i i i i i i i i i i i(4.2) i 

 

 i i i i i i i i i i

dP

dI
< 0, i i iright iof iMPP i i 

 i i i iSince i 

 

 i i i i i i i i

dP

dI
=

d(IV)

𝑑𝐼
= V + I

dV

dI
≅ 𝑉 + 𝐼

Δ𝑉

Δ𝐼
 i i i i i i i i i i(4.3) 

 

Above iequation i(6) ican ibe irewritten ias 

 

 i i i i i i i i i i i i i i i i i i

ΔV

ΔI
= −

V

I
 i, iat iMPP 

 

 i i i i i i i i i i i i i i i i i i

ΔV

ΔI
> −

V

I
 i, ileft iof i iMPP i i i i i i i i i i i i i(4.4) 

 

 i i i i i i i i i i i i i i i i i i

ΔV

ΔI
< −

V

I
 i, iright iof i iMPP 

 i i i i i i i i i i iThe iMPP ican ithus ibe itracked iby icomparing ithe iinstantaneous iresistance i(V/I) iwith ithe iINR i(ΔV/ΔI). iIref iis ithe ireference 

icurrent iat iwhich ithe iPV iarray iis iforced ito ioperate. iAt ithe iMPP, iIref iis iequal ito iIMPP. iOnce ithe iMPP iis ireached, ithe ioperation iof 

ithe iPV iarray iis imaintained iat ithis ipoint iunless ia ichange iin iΔV iis inoted, iindicating ia ichange iin iatmospheric iconditions iat ithe iMPP. 

iThe ialgorithm idecreases ior iincreases iIref ito itrack ithe inew iMPP. iThe iPV iarray ioutput ipower iis iemployed ito idirectly icontrol ithe 

iconverter ioutput icurrent ireference iwhich iis ialso ithe ioutput icurrent ireference iof ithe iPV iarray, icontributing ito ia isimplified icontrol 

isystem. iV i(m), iI i(m), iand iN i(m) iare isupposed ito ibe ithe iPV iarray ioutput ivoltage, icurrent, iand ithe iproposed ithreshold ifunction iat 

itime im. iIn iaddition, iIref i(m) iand iΔIref i(m) iare ithe ioutput icurrent ireference iand iits ichange i(step isize) iat itime irespectively. i 

 

A iscaling ifactor iR iwas iapplied ito iensure ithe iconvergence iof ithe ivariable istep-size iMPPT ialgorithm iwhich iproduces ia idead iband. 

iTo iavoid ithe idead iband imentioned iearlier ifor ithe iscaling ifactor, ia inovel iand isimple imethod iis iproposed ito irealize ithe ivariable istep 

isize iand imake ithe iINR iMPPT isystem iconvergent iin ithis ipaper. 
 i i 

 

V. iDESIGN iOF iCONVERTERS 

 

 iCUK iCONVERTERS 

It iis ithe iaftereffect iof iapplying ithe iduality istandard ito ithe ibuck-support iconverter ito iutilize ia icapacitor irather ithan ian iinductor ias 

ithe iessential ienergy istockpiling idevice. iThe iCuk iconverter iutilizes icapacitive ienergy imove iand iinvestigation idepends ion icurrent 

iequalization iof ithe icapacitor. iCuk iconverter iwill icapable ito iinverter ithe iyield isignal ifrom ipositive ito inegative ior ithe iother iway 

iaround iCircuit iactivity ican ibe iisolated iin ito itwo imodes. iIn imode1 if iswitch iis iON iand icurrent ithrough iinductor iL1 iascends, 

isimultaneously ivoltage iof ithe icapacitor iC1 iinvert ipredispositions idiode iand iturn iit ioff. iThe icapacitor iC1 ireleases iits ienergy ito ithe 

icircuit iframed iby iC1, iC2 ithe iload iand iL2. iIn imode2 iswitch iis ioff, ithe icapacitor iC1 iis icharged ifrom ithe iinformation igracefully iand 

ithe ienergy iput iaway iin ithe iinductor iL2 iis imoved ito ithe iload. iThe idiode iand isemiconductor igive icoordinated iexchanging iactivity. 

iThe icapacitor iC1 iis ithe ivehicle ifor imoving ienergy ifrom ithe isource ito iload. 

The iaverage ioutput ivoltage i 

 i i i i i i i i i i i i i i i i i i i𝑉𝑎 =
𝐷𝑉𝑠

1−𝐷
 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i(4.5) 
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 i i i i i i i i i 

 

 

 

SEPIC iCONVERTERS 

The isingle-ended iprimary-inductance iconverter i(SEPIC) iis ia iDC/DC-converter itopology ithat iprovides ia ipositive iregulated ioutput 

ivoltage ifrom ian iinput ivoltage ithat ivaries ifrom iabove ito ibelow ithe ioutput ivoltage. i 

. i i i i i i i i i i i i i i i i i i  

 

 

Figure i3 ishows ia isimple icircuit idiagram iof ia iSEPIC iconverter, iconsisting iof ian iinput icapacitor, iC1; ian ioutput icapacitor, iC2; 

icoupled iinductors iL1 iand iL2; ia ipower iFET; iand ia idiode. iAssuming i100% iefficiency, ithe iduty icycle, iD, ifor ia iSEPIC iconverter 

ioperating iin iContinuous iConduction iMode iis igiven iby  

 i i i i i i i i i i i i i i i𝐷 =
𝑉𝑂+𝑉𝑓𝑑

𝑉𝑖+𝑉𝑂+
𝑉𝑓𝑑

 i i i i i i i i i i i i i i i i i i i i i i i i(6) 

Where iVfd iis ithe iforward ivoltage idrop iof ithe iSchottky idiode. iThis ican ibe irewritten ias 

 

            
𝐷

 1−𝐷
=

𝑉𝑜+𝑉𝑓𝑑

𝑉𝑖
=

𝐼𝑖𝑛

𝐼𝑜𝑢𝑡
                     (7) 

D(max) occurs at Vi(min), and D(min) occurs at Vi(max). 

 

 

5. GRAPHICAL ENVIRONMENT 

 

MATLAB SIMULINK ENVIRONMENT 

 

 
     \\ 

 

Figure i2: iCUK iConverter iCircuit iRepresentation 

iwith iinput iand ioutput icurrent iwaveforms ishown 

 

Figure i3: iSEPIC iConverter iCircuit iRepresentation 

 

             Figure 4: Model for Proposed MPPT 

 



International Journal on Future Revolution in Computer Science & Communication Engineering                                       ISSN: 2454-4248 
Volume: 7 Issue: 1                                                                                                                                                                                01 – 07 

_______________________________________________________________________________________________ 

5 

IJFRCSCE | January 2021, Available @ http://www.ijfrcsce.org                                                                 

_______________________________________________________________________________________ 

 
 

 

 
 

 

 

 

6. RESULTS AND SIMULATIONS 

This paper has introduced an examination of most well known MPPT controller ,Incremental Resistance Controller with tow dc-dc 

converters (CUK and SEPIC). All reproduction and result for every converter have been recorded to ensure the examination of the 

circuit can be resolved precisely. The info, yield, voltage, current and power is the primary correlation with think about. The 

unpredictability and effortlessness of the circuit have been resolved dependent on the writing. 

From Table 1 reproduction result can be watch. The exploratory worth is gotten from the recreation result utilizing Matlab Simulink 

condition. In this correlation show that CUK converter will give the best reenactment result. This two converter will be utilized in 

looking at INR MPPT. 
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(%) 

CUK  
24.3

3 
-23.3 6.8 6.2 

197

.4 
176.9 87.6 

Converters Analysis Simulation 

Value 

CUK 
𝑉𝑖𝑛 20.1V 

𝑉𝑜𝑢𝑡 -30.20 

SEPIC 
𝑉𝑖𝑛 21 

𝑉𝑜𝑢𝑡 22.5 

       Figure 5: Model for Cuk Converters  

 

Figure 6: Simulink Model for SEPIC Converter 

 

         Table 1: Analysis of CUK and SEPIC Converters 
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SEPIC  
27.8

5 
25.6 6.4 5.2 

198

.4 
163.8 80.6 

 

  

 
 

 

 

 

 

 

During the simulation the current and voltage decrease rapidly and lastly came to same value at the initial stage.  

 

From the simulation result is shows that when INR controller connected with CUK converter will give a stable output. 

 

VI. CONCLUSION 

 This paper center around examination of two distinct converters which will be associated with the controller. One basic solar board 

that has standard estimation of insolation and temperature has been remembered for the recreation circuit. From the two cases, the 

controller gives the best outcome for CUK converters. The controller gives diverse sort of bends for the every converter. In 

reenactment CUK converter show the best execution the controller work at the best condition utilizing the equivalent. 
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