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Fig1.DiodeClampedMultilevelInverterDC-MLI 
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Abstract: Multilevel inverter’s (MLI’s) has been considered as the primary choice for most of the industrial applications because of 
itsreliabilityand high power handling capability. In this paper, model predictive control has employed to guess the future values of load 
currentby referring all the possible voltage vectors delivered by the inverter .Discrete-time model of the system is utilized to achieve the 
abovementioned function. The voltage vector by which the quality function is minimized, is selected. Then the usage of switch state deduced 
thatobtainedbytheselected voltagevectorisusedtocontrolthenextoutputvoltageoftheinverter.Thismodeliseasy toimplementandithastheability to 
overcome the drawbacks of conventional control techniques that are applied to the MLI’s. The result conveys that the modelpredictive 
controlcaneffectivelycontrolstheloadcurrent andthissystemfunctionswell. 
Keywords–multilevelinverter;modelpredictivecontrol;trackingperformance 

 
I. INTRODUCTION 
Because of the vast usage of the fossil fuels, there is a sharp decrement in the availability of fossil fuel resources. To meet the day-to-
dayrequirements of electricity, it’s time to shift to the renewable energy sources. With the advancements in solar energy, the control 
techniques ofgrid connected inverters has been deploying from the few years. In order to obtain the above mentioned features , a multilevel 
inverter withminimum number of switches can be implemented to get a smooth sine wave . MLI’s is widely used in high power applications 
such as largeinductiondrive,UPSsystemsand FACTSsystems. 

Required output will be obtained from several levelof dc links that are used in the circuit .Most commonly there are three differenttypes 

ofmultilevelinvertertopologies[1]-[2]usedandtheyareDiode-clampedMLI’s,Flying capacitorMLI’sandCascadedH-Bridge 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MLI’s. Basically, three control techniques are available for controlling the grid connected multilevel inverters and those are Carrier 
wavecomparison technique, Hysteresis loop control technique and predictive control technique. The widely used technique is the carrier 
wavecomparisoncontrol,whichtrackstheoutputcurrentbyusingaPIController[3].But,itfailsinreducingthesteady-stateerrorbetweenthetarget 
current and the original current. The simplest control technique is the hysteresis loop control technique and it has the advantage 
ofhavinggoodrobustness[4]-
[6],butithashighripplecontentintheoutputcurrent,whichmayincreasethelossesandtherebyreducingtheefficiencyofthesystem.Theanothermajor 

drawbackistheunstableswitchingfrequency.ModelPredictivecontrolisthemainbranchof 
Predictive control techniques. A model has to be established for the system in MPC [7]-[12]. Depending upon the designed model, 
theupcoming values of the variables can be predicted. Based on the comparison of the predicted values and the required reference values, 
thecontrol action atthis present moment will be taken. MPC structure is very simple for designing and modelling. Predictive control mode can 
beimplemented onadigitalsignalprocessoranditsoutputhassmalldistortionsinthecurrentandharmonicsareminimized. 

 
II. DIODECLAMPEDMULTILEVELINVERTERS 
The most common multilevel architecture was introduced in 1975 and uses diode-clamped inverters. A diode serves as the clamping device 
inDC-MLI, which steps the output voltage by clamping the dc bus voltage. The primary concept behind the inverter is to employ diodes 
tominimize the voltage stress on the power elelctronic elements. A Vdc voltage is applied to each capacitor and switch. The number of 
shiftingelements required are 2*(m-1), diodes are (m-2)*(m-1), and voltage sources are necessary for a m level inverter (m-1). As the number 
ofoutputvoltagelevelsincrease,thevoltagewaveformgrowsclosertoasinusoidal waveformandtheoutputvoltagequalityimproves. 
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III. SUGGESTEDTOPOLOGY 
A DC-MLI is a popular type of multilevel structure that uses diodes to clamp a component to the voltage of a dc bus to produce voltage 
stepsin the output voltage waveform. The output voltage level determines the number of components required in all types of multilevel 
inverter.Fig.1proposed newsingle-phasetopology 
When more power switches are added to the inverter circuit, the price, control complexity, size, and the area for set up also increase. 
Toprovideawiderangeofoutputlevelswhileminimisingthenumberofswitches,theenvisagedmultilevel 
inverteremploysaninnovativepowergeneratingschematicdiagramand anappropriate methodtodetect thelevelofthedcvoltage source. 
Figure1depictsthebasiccomponentoftherecommendedmultilevel inverter. 

 
The new configuration is as shown in Fig.1. The variety of different output voltage levels can be calculated by using the following equation. 
asin theshownMLI: 
𝑁𝐿e𝑣e𝑙𝑠=2𝑁+3
 (1)
Where N is the number of 
voltagelevels. 
Thefollowingequationrepresentsthesinglephasemaximumoutputvoltage(Vomax). 

𝑉0𝑚𝑎𝑥 
=(𝑁+1 

)𝑉𝑑𝑐 
2 

(2) 

Inthisnewconfiguration,thebeiowequationsgivesthenumberofswitchesanddiodesrequired, 
𝑁𝑆wi𝑡𝑐ℎe𝑠=2N+4 (3) 
𝑁𝐶𝑙𝑎𝑚𝑝i𝑘𝑔𝑑io𝑑e𝑠=N(N-1) (4) 

 
IV. MODULATIONSTRATEGY 
Model Predictive control is the main branch of Predictive control techniques. A model has to be established for the system in MPC [7]-
[12].Depending upon the designed model, the upcoming values of the variables can be predicted. Based on the comparison of the predicted 
valuesand the required reference values, the control action at this present moment will be taken. MPC structure is very simple for designing 
andmodelling. Adaptive control mode can be implemented on a digital signal processor, and its output has small deviations in current, 
reducingharmonics.It usesthetoggle statesdeducedfrom theselectedvoltagevectorstocontrolthenextoutputvalues. 
Thiscontroltechniquecanbedescribedasfollows: 
1.Amodelfortheinverteroutputvoltagevectorhastobebuilt. 
2.A model for the load current has 
todesign.3.Quality function G has to 
bedefined. 

 
V. SIMULATIONRESULTS 
A model focused on the proposed architecture is simulated in order to confirm that the offered multilevel inverter produces an 
appropriatewaveform of output voltage. Software called Matlab Simulink power blockset was used for the simulation. A seven-level staircase 
waveformwith a frequency of 50 Hz is produced using the proposed multilevel in Figure 2. The following settings were used to test the filter 
in use: C =10f,L=0.5mH, andaloadof25ohm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig2Single-phase seven-level 

inverterTable.1Switchingstatesofinve

rter 
V0 

Switches 1.5VdC 1Vdc 0.5Vdc 0 -0.5Vdc -1Vdc -1.5Vdc 
s1 ON ON OFF OFF OFF OFF OFF 
S2 ON ON ON ON ON OFF ON 
S'1 OFF OFF ON ON ON ON ON 
S'2 OFF OFF OFF OFF OFF ON OFF 
SH1 ON ON ON ON OFF OFF OFF 
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SH2 ON OFF ON OFF OFF ON OFF 
SH3 OFF ON OFF ON ON OFF ON 
SH4 OFF OFF OFF OFF ON ON ON 
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Fig.3SchematicrepresentationofModelpredictivecontrol
 

ThemodelpredictivecontrolblockdiagramisshowninFigure3.Thefollowingstepshastobefollowedforobtainingthemodelpredictivecontrol:
1. Themeasuredvalueofloadcurrentisi(k),andthereferencevalueofload currentisi*(k).
2. Modelpredictivecontrolofloadcurrentisemployedtocalculateallpossibleoutputcurrentvaluesforfuturevalues.
3. A correlation must be carried out to identify the switching states with the smallest quality 
functionvalues.Figure4showstheconnventionalsimulationmodelof7
levelinverter,whichhasmorenumberofswitches 

 

Fig.4Conventionalsimulationmodelof7-levelinverter

 

       
 

 

Fig.5OutputwaveformsofproposedmodelbyusingMPC.Withthe modelpredictivecontroltechnique,desiredoutputcanbeobtainedasshowm infig
Figure6,7and8showsthetotalharmonicdistortionoftheloadcurrent.
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ThemodelpredictivecontrolblockdiagramisshowninFigure3.Thefollowingstepshastobefollowedforobtainingthemodelpredictivecontrol: 

predictivecontrolofloadcurrentisemployedtocalculateallpossibleoutputcurrentvaluesforfuturevalues. 

Fig.5OutputwaveformsofproposedmodelbyusingMPC.Withthe modelpredictivecontroltechnique,desiredoutputcanbeobtainedasshowm infig.5. 
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Fig.6THDwithi*(k)=1A 
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Fig.7THDwithi*(k)=3A 

 
Fig.8THDwithi*(k)=5A 
Fromfigures6,7and8,theharmoniccontentwillgetsreducedwithincreaseinreferencecurrentvalues. 
V.Synopsis 
This work proposes a novel multilevel inverter topology that require fewer switches. The multilevel inverter's action is clearly outlined. 
Theproposed topology and recently disclosed topologies with three and four dc voltage sources were thoroughly compared. The topology 
wasinvestigated using MATLAB/Simulink. The simulation results are also shown to demonstrate how effective the proposed model is. The 
FFTAnalysisisadvantageoustothe paperbecauseithasalowerTotalHarmonicDistortion(THD)Asa result, 
circuitcomplexityisreducedwhilesystemeffectivenessisincreased. 
The recommended circuit would be very reliable and have minimal conduction losses due to its modest 
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