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Abstract: 
In this paper another medium voltage staggered multistring configuration is presented in light of a 

three-phase cascade H-bridge (CHB) converter and various string dc converters. The proposed configuration 

empowers a huge increment of the complete limit of the PV framework, while further developing power quality 

and efficiency. The converter structure is very flexible and particular since it decouples the lattice converter 

from the PV string converter, which permits to achieve free control objectives. The fundamental test of the 

proposed configuration is to deal with the intrinsic power awkward nature that happen not just between the 

various cells of one period of the converter yet in addition between the three stages. The control technique to 

manage these consequences is likewise presented in this paper. Recreation consequences of a cascade H-bridge 
(seven level) for a multistring PV framework are introduced to approve the proposed geography and control 

strategy 
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I. INTRODUCTION: 

To tackle worldwide energy emergency 

and natural issues, sustainable power 

sources, particularly photovoltaic (PV) age 

has been grown quickly during last many 

years. With the expanded PV age 

infiltration into the power framework, the 

extent of regular simultaneous generators 

has been diminished emphatically. This 

prompts the debilitated power framework 

reaction to control vacillations and 

framework flaws, carrying expected 

dangers to the matrix security. What's 

more, PV cells generally work at most 

extreme power point following (MPPT) 

mode. At the point when the network 

recurrence drops, their result dynamic 

power can't be expanded to execute the 

recurrence reaction control. To resolve the 

previously mentioned issue, lattice 

recurrence support from the PV age 

framework has joined wide consideration. 
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Dormancy and damping qualities were 

imitated with the virtual simultaneous 

generator (VSG) control of the battery 

energy put away quasi-Z source inverter 

based PV age framework. A decentralized 

VSG based versatile composed control 

methodology was proposed for islanding 

microgrids comprising of PV age joined 

with battery energy stockpiles. Dynamic 

exhibitions of the framework were 

upgraded. By and by, the inverter yield 

power change was from energy capacity 

gadgets in the plans above, bringing about 

the expanded framework volume, weight, 

cost and support responsibility. 

A novel versatile PV recurrence control 

technique was proposed to save the base 

power for framework recurrence support. 

An occasion setting off power save control 

for the three stage two-stage PV age 

framework, comprising of two activity 

modes, was proposed to follow the greatest 

power point precisely with quick elements 

or increment yield power with reservation. 

The PV age framework was directed as a 

versatile current source with held power 

for matrix recurrence support. To associate 

the medium voltage framework 

straightforwardly, a flowed H-span (CHB) 

staggered inverter can be utilized as the 

lattice association interface in the PV age 

framework. PV strings satisfy the 

prerequisite of free DC sources providing 

for the CHB geography. 

The three phase transmission power is 

supposed to accomplish most extreme 

equilibrium during both power hold and 

lattice recurrence support activity. 

Excellent framework associated current 

ought to constantly be kept up with during 

the activity stages above. In view of the 

examination over, a lattice recurrence 

support control technique of the three stage 

CHB based PV age framework is proposed 

in this paper. The framework yield power 

is expanded quick as per the network 

recurrence change while taking part in 

lattice recurrence support, prompting the 

improvement of matrix recurrence 

dynamic qualities. Unique in relation to 

normal strategies that controlling three 

stage network associated current to be 

adjusted after the event of lopsided three 

stage transmission power, the fundamental 

commitment of this paper is proposing a 

control technique to direct the transmission 

power between modules to accomplish 

greatest equilibrium. The held power is 

conveyed between modules just with the 

adjustment of DC-connect voltage 

references. The greatest equilibrium of the 

transmission power among modules and 

three stage network associated current can 

be guaranteed, bringing about the 

diminished H-span inverter over-

regulation gamble and further developed 

matrix associated current quality. At last, 

the viability of the control technique 

proposed is approved with simulation 

results. 

II. SYSTEM TOPOLOGY AND 

ANALYSIS  
A. CASCADE H-BRIDGE MULTILEVEL 

INVERETR 
By connecting a number of single full 

scaffold inverters in series, a cascade H-

bridge inverter can be constructed. Each 

extension has a dedicated dc source that 

can be either a battery or a set of solar 

cells. Hypotheses separated dc sources 

managing the H-bridge inverter can 

produce voltage with virtually sinusoidal 

waveform. This type of inverter is capable 

of delivering N level voltages, or for a 

seven level H-span inverter, seven 

different voltage yields +3Vdc,+2Vdc, 

+vdc, 0 , - 3Vdc,- 2Vdc and - vdc). Hence 

The sum of all the singular inverter yields 

determines the result voltage of an n-level 

cascade H-bridge inverter. 

The multiple single full scaffold inverter 

components make up the cascade H-bridge 

inverter. An independent dc source, such 

as a battery, PV cell, or other dc supply, is 

responsible for each extension. Each 

extension's output can be summed up to 

create a voltage waveform that is almost 

sinusoidal. Each whole scaffold inverter 
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unit for the nth degree of CHMI,  which is 

framed by discrete dc and four 

semiconductor switches, is capable of 

delivering three various voltage levels: 

+vdc, 0 vdc, and -vdc, depending on the 

states that are changing. 

In order to achieve the purpose of even out 

the continued pressure in all of the 

sections, every exchange normally leads 

for 180 degrees or half a cycle regardless 

of the beat width of the semi square wave. 

Figure 1 shows the nth degree of CHMI. 

Every H- extension will be implemented at 

a specific time and at a different starting 

point, and since each scaffold is serviced 

by a discrete dc source, the total number of 

isolated dc hotspots for the three stage nth 

degree CHMI inverter will be the result of 

all the extensions. The result condition is 

as follows:  

𝑉𝑎𝑛 = 𝑉𝑎1 + 𝑉𝑎2+ . . . . . . +𝑉𝑎𝑛     (1)                            

𝑉𝑏𝑛 = 𝑉𝑏1 + 𝑉𝑏2+ . . . . . . +𝑉𝑏𝑛           (2)     

𝑉𝑐𝑛 = 𝑉𝑐1 + 𝑉𝑐2+ . . . . . . +𝑉𝑐𝑛            (3)           

From condition 1, it is highly likely that 

the amount of isolated dc sources across 

the staggered inverter constitutes the result 

voltage of the cascade H-bridge inverter. 

The scaffold staggered voltage waveform 

shown in figure 1 can be employed in 

condition 3 by using the Fourier series, 

Output voltage of CHB 

𝑉𝑜𝑢𝑡(𝑤) = ∑ 𝑏𝑛 𝑆𝑖𝑛(𝑛𝑤𝑡)∞
𝑖=1,3,5..     (4)   

The total symphonious mutilation (THD) 

is a method for calculating the complete 

waveform twisting brought on by the 

music present in the result. The following 

describes the general state of the full 

consonant mutilation (THD). 

𝑇𝐻𝐷

=
√∑ (

1
𝑛

∑ (𝑉𝑘 ∗ cos(𝑛𝜃𝑘)))2𝑠
𝑘=1

∞
𝑛=3,5,..

∑ (𝑉𝑘 ∗ cos(𝑛𝜃𝑘))𝑠
𝑘=1

 

    

B.  BLOCK DIAGRAM 

Figure 2 Three phase CHB multilevel inverter based photo-voltaic system 
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C.    CHARACTERISTICS OF SOLAR 

MODULE 

Understanding the characteristics of a 

solar-powered module is necessary to 

create a PV board. The model attribute of 

the module is represented by an 

electrically identical circuit. The solar-

powered cell has two different types of 

obstructions. A series obstruction is one, 

and an equivalent opposition is another. 

Due to the association between current 

travel in the metal lattice and opposition in 

series, these two phenomena are 

connected. To alleviate the minor current 

leakage through the resistive path across 

the p-n intersection, another opposition, 

such as equal opposition, is used.  

In this study, the KC200GT PV module 

from Kyocera Solar is chosen for the 

SIMULINK/MATLAB model that is 

suggested. The details of a PV module, 

such as the Kyocera Solar-based 

KC200GT, within the defined parameters 

of a PV module are displayed in Table 1 

with Figures 3 and 4. 4. Display the P-V 

module's power output in relation to 

voltage at various solar-based irradiance 

and temperature levels. one module at 25 

degrees Celsius with the stated irradiances 

show at 25 degrees Celsius and calculated 

irradiances show at 1000 W/m2 and 

calculated temps.  

 

Table.1. PV module parameters 

  

 
Fig.3 Power-Voltage curves under changes in Temperature. 

 

Fig4. Power-Voltage Curves under changing in Solar Radiations 

 

D.   MPPT BASE FUZZY LOGIC 

CONTROLLER 

The Fluffy Rationale regulators have 

various uses for sustainable power assets 

(FLC). Due to its simplicity, FLC has 

become more necessary during the 

previous ten years. The loose information 

is also managed by FLC, so the regulator 

doesn't need to worry about any accurate 

numerical model. FLC can unquestionably 

handle nonlinearity situations to obtain the 

maximum power from PV modules. It is 

capable of operating in every atmospheric 

situation and under any change in 

temperature or degree of irradiance. 

Maximum Power (W) 200.143 

Cells per module (Ncell) 54 

Open Circuit Voltage Voc (V) 32.9 

Short Circuit current Isc (A) 8.21 

Voltage at maximum power point Vmp (V) 26.3 

Current at maximum power point Imp (A) 7.61 

Temperature coefficient of Voc (%/deg.C) -0.355 

Temperature coefficient of Isc (%/deg.C) 0.06 
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Fig 5. Fuzzy Logic controller stages 

There are three types of fuzzy logic 

controller processes: 

1.Fuzzification  

2. Rule Assessment 

3.Defuzzification. 

The Principal Classification for example 

Fuzzification it takes the fresh 

contribution, for instance, the adjustment 

of info voltage levels. In the wake of 

taking the Fresh Information, it changes 

over into fluffy contribution with the put 

away enrolment capability. At the point 

when the fluffy qualities are planned then, 

at that point, the primary phase of fuzzy 

logic controller i.e fuzzification happens.

 
 

Fig 6. The fuzzy logic control 

Rule assessment is the next classification 

for: -Fluffy rationale regulator. The fluffy 

processor, which incorporates linguistic 

criteria for the assurance of the controlling 

activity that occurs during the reaction 

given to the arrangement of information 

values, is part of the standard evaluation. 

The Standard Assessment often provides a 

vague assessment of each activity's results. 

The Defuzzification Strategy is the final 

class in the fluffy rationale regulator 

process. Defuzzification transforms the 

fluffy value into a new value. 

The fresh worth from the fluffy set is 

typically the average value of the outcome. 

Each fluffy outcome variable in the FLC 

Cycle is successfully altered in relation to 

the result participation capacity for each 

information set. 

In this study, a novel approach is put out 

that calls for the FLC while planning an 

MPPT of a PV module in dubious 

situations. After employing this strategy, 

there is less swaying surrounding the Most 

Extreme PowerPoint. When compared to 

the standard P&O calculation strategy, this 

technique performs better. The Fuzzy 

rationale regulator receives data from two 

sources, such as Change in voltage of a PV 

Module (dVpv) and Change in Force of a 

PV Module (dPpv). dVpv* is the outcome 

of the fluffy rationale regulator. The 

examination signal modifies the sign and 

provides the lift converter with the 

outcome of the Fluffy reason regulator, 

which in turn provides the exchanging 

beats. 

E. RULE EVALUATION 

The information variable and result 

variable were divided into different levels 

by the standard given to the MPPT block 

in FLC configuration: NegB (negative 

Big), NegS (negative Small), ZE (Zero), 

PosB (Positive Big), and PosS ( positive 

Small). The Testing Succession is 

provided with factors related to 

examination time. The mathematical 

contribution is converted to the lingual 

variable, which depends on enrolling 
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capacity, while the fuzzification 

interaction is operating. 

 
Table.2. Rule-Based used in FLC 

 

  dPpv 

dVpv 

NegB NegS ZE PosS PosB 

NegB PosB PosS NegB NegS NegS 

NegS PosS PosS NegB NegS NegS 

ZE NegS NegS NegS PosB PosB 

PosS NegS PosB PosS NegB PosB 

PosB NegB NegB PosB PosS PosB 

          When formulating the MPPT rules, 

consideration must be given to the change 

of voltage that results in an increase in 

power. The change is always maintained 

travelling in the same direction when there 

is an increase, but if there is a decrease, the 

following shift is made in the other 

direction. based on false enrollment 

capacity and rule planning that was 

adjusted as a result of mistakes to produce 

the most severe appearance. 

Fig.7 Simulation Circuit Model of  MPPT control 

F. SINUSOIDAL PULSE WIDTH 

MODULATION 

Many experts in the power electronics area 

have developed numerous tweak 

approaches with reference to the control 

process of the staggered inverter. The 

sinusoidal heartbeat width adjustment is 

the most widely used and straightforward 

regulating technique (SPWM). The flowed 

H-span staggered inverter exchanging sign 

can be created utilizing this strategy with 

less exchanging misfortunes and less 

consonant mutilation. The SPWM's 

control standard calls for the use of a 

limited number of three-sided transporter 

signals while maintaining a single 

tinkering sinusoidal signal. (m-1) three-

sided transporters are needed for an m-

level inverter. The top-to-top sufficiency 

AC and recurrence fc of the transporters 

are comparable. The signal for fine-tuning 

is a sinusoid of frequency FM and 

abundance AM. Every transporter is 

contrasted with the adjusting signal at 

every instant. If the regulatory signal is 

stronger than the three-sided transporter 

assigned to that switch, every correlation 

turns the switch "on." The easiest way of 

correction is sinusoidal heartbeat width 

regulation. When the transporter signal is a 

square wave compared to a reference sine 

wave, and it generates an entryway signal 

that can be used to adjust doors. 

The PWM signal generation circuit for the 

single phase bridge circuit of the inverter 

is shown in the figure below. The PWM 

signal generation circuits for the other two 

phases are identical but have 1200 phase 

shifts each. 

Figure 9 The PWM Simulation circuit of single phase CHB(7-

level) inverter 

III. SIMULATION ANALYSIS 

G.  THREEPHASE CHB MULTILEVEL 

INVERTERBASED PV SYSTEM  

To verify the viability of the proposed 

control system, MATLAB/SIMULINK 
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includes a three stage CHB based PV age 

framework represent model. The Simulink 

library's Kyocera Solar KC200GT PV cell 

model is used. 

Every scaffold is supported by a separate 

DC source, which could be a battery, PV 

cell, or other type of DC supply. Each 

extension's results can be combined to 

produce a voltage waveform that is almost 

sinusoidal. Each whole scaffold inverter 

unit framing the CHMI with independent 

dc and four semiconductor switches can 

produce three different voltage levels for 

CHMIs of the nth degree. The CHB circuit 

is made up of 12 switches, three H span 

modules in the pre-stage, and an overall 

total of 36 switches and 9 H span modules 

in this model. Three-stage line voltages, 

stage voltages, flows, power, and THD 

values are discovered in their respective 

model regions. 

The SPWM technique waveform input for 

one phase of a three-phase CHB (seven 

level) circuit is shown in figure 10 below, 

along with their waveform. 

 

Figre 10 The SPWM technique input  signal of single phase  

The below figures 11 and 12 shows the 

output voltage of MPPT controller after 

simulation 

 

Figure 11 Output voltage(DC) of PV panel 

 

Fig 12 Output voltage(DC) of MPPT controller 

The figure 13,14,15 and 16 shows the 

three phase CHB multilevel inverter based 

photovoltaic system and their output 

waveforms as follows in below figures.   

 

Figure 13 The line voltages of three phase CHB inverter based 

photovoltaic system. 

http://www.ijetjournal.org/


International Journal of Engineering and Techniques - Volume 9 Issue 2, March 2023 

 

ISSN: 2395-1303                                   http://www.ijetjournal.org                                                       Page 22 

 

Figure 14 The phase voltages of three phase CHB inverter based 

photovoltaic system 

 

Figure 15 The current wave form of three phase CHB inverter 

based photovoltaic system 

 

Figure 16 The output power of three phase CHB  inverter based 

PV system. 

The below figures 17 and 18 shows the 

voltage THD and current THD spectrum of 

three phase CHB multilevel inverter based 

PV system 

 

Figure 17 The voltage THD of three phase CHB inverter based 

photovoltaic system 

 

 
Figure 17 The current THD of three phase CHB multilevel 

inverter based photovoltaic system 

 

IV. CONCLUSION 

A lattice recurrence support control 

methodology of the three stage CHB based 

PV age framework is proposed in this task 

to keep up with its steady activity at 

MPPT.  MPPT activity, each photo-voltaic 

string most extreme power yield and the 

framework greatest power yield are 

accomplished.  

The development of staggered inverters 

provided several advantages for the power 

electronics industry, and they eventually 

replaced single level inverters in handling 

medium and high voltage applications with 

fewer trading misfortunes and less 

symphonious items. Several staggered 

inverter geographies have been suggested 

for use in the industry. Three different 

geographies have been investigated in the 

writing survey in relation to THD and 

various viewpoints. 
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The three MLI geographies have been 

effectively displayed in 

MATLAB/SIMULINK with SPWM as the 

balance procedures to break down its result 

voltage levels qualities. In order to better 

understand MLI geographies and 

implement them in various high and 

medium power applications, including the 

sustainable power assets like solar based 

energy, wind turbine assets, as well as the 

engine drives applications, this 

examination was made. 

REFERENCES: 

[1] Tarun Agarwal. Multilevel Inverter – Types & 

Advantages. [online]. , Available at: 

http://www.elprocus.com/multilevel-inverter-types-

advantages/  
[2] H.S.Sangolkar, P.A.Salodkar. Comparative 
Analysis of Three Topologies of Three-Phase Five 

Level Inverter. Department of Electrical 

Engineering, RCOEM, Nagpur, India.. June 2014  

[3] V. Salas, E. Olias, A. Barrado, A. Lazaro, 
“Review of the Maximum Power Point Tracking 

Algorithms for Stand-alone Photovoltaic Systems”, 

Solar Energy Materials and Solar Cells, Issue 11, 

Vol. 90, pp. 1555- 1578, July 2008. . 

[4]J. Rodriguez, J.-S. Lai and F.Z. Peng, 

"Multilevel inverters: A survey of topologies 

controls and applications", IEEE Trans. Ind. 

Electron., vol. 49, no. 4, pp. 724-738, Aug. 2002. 

[5] Javad GHolinezhad, Reza Noroozian, 

“Application Of Cascaded H- Bridge Multilevel 

Inverter in DTC-SVM Based Induction Motor 

Drive”2012 

http://www.ijetjournal.org/

