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1.Introduction 
In our day-to-day life, the integration of solar energy 

into the electric grid has many daunting challenges 

[1−6]. The use of adjustable speed drives, switched 

mode power supplies, rectifiers, and other types of 

semiconductor-based devices produce non-sinusoidal 

current in the distribution system. The use of these 

devices also produces a hot spot while integrating the 

photovoltaic (PV) energy into the grid [7]. The recent 

advancement and innovation in digital technologies 

lead to the increased usage of nonlinear loads in the 

user end. These non-linear loads are considered as a 

source of harmonic current in the modern power 

system [8]. There are many mitigation techniques 

developed by the researchers.  

  

One of the techniques is the use of active filters to 

mitigate the power quality disturbance developed by 

the nonlinear loads. 
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The digital control technique of active filters extends 

an added advantage to the mitigation of distribution 

side power quality problems [9]. The various power 

quality issues in the distribution system include 

transients, long-duration voltage variation, short-

duration voltage variation, voltage unbalance, 

waveform distortion and fluctuation. The waveform 

distortion includes power quality harmonic issue. 

This harmonic distortion is considered as the major 

distortion event in the distribution system which 

affects the quality of power [10]. To mitigate 

harmonic distortion, many types of harmonic filters 

are used. 

 

The inductor capacitor inductor (LCL) filter is a 

device that is designed to reduce the harmonics.  

They are constructed using a series-parallel 

combination of inductors and capacitors to reduce the 

current harmonics. Conventionally, inductor (L) 

filters are commonly used for the purpose of grid 

connected systems. Inductor capacitor (LC) filters are 

used for standalone systems. The LCL filters are also 

Research Article 

Abstract  
Integration of renewable energy source is one of the major goals in smart grid technology. This paper proposes a pure 

wave distribution static compensator (PW-DSTATCOM) for achieving the grid interconnection of solar power without 

deteriorating the quality of power. This PW-DSTATCOM is a reactive power compensating device that improves the 

power quality of the distribution system. It reduces voltage sag, surge and flicker caused by rapidly varying reactive power 

demand. This paper presents the idea of incorporating a seven-level inverter as voltage source inverter (VSI) and inductor 

capacitor inductor (LCL) filter instead of inductor capacitor (LC) filter in PW-DSTATCOM. This seven-level inverter is 

used for solar energy conversion to make distortion less sinusoidal waveform and LCL filter is proposed for active 

damping. This arrangement reduces the total harmonic distortion (THD) as per IEEE 519 standard. The simulation 

results show that the THD of voltage is 3.00% and the current is 2.26% with the proposed method. It also enhances the 

system voltage stability due to ultra-fast response time. The costing and sizing of the filter is reduced considerably by 

using a seven-level inverter. MATLAB Simulation software is used to develop and simulate the proposed system.  

 

Keywords 
DSTATCOM, Harmonic analysis, LCL filter, Multilevel inverter, Power quality. 

 



International Journal of Advanced Technology and Engineering Exploration, Vol 9(88)                                                                                                             

311          

 

a common type of filter used for grid connected 

systems [11]. 

 

Multilevel inverters are widely used for diverse 

applications. But when the stages are increased, the 

efficiency is reduced and the harmonics are increased 

significantly. Also, the transformer less methodology 

is not appropriate for high power applications due to 

increased switching losses [12]. 

 

The seven-level inverter with the least number of 

switches and its gate triggering system helps to 

minimize the switching losses. It also helps to reduce 

the sizing and the installation cost of the proposed 

system.  Thus, the seven-level inverter is suitably 

used for PV based systems [13]. 

 

Power quality is a term that refers to a quality of 

sinusoidal voltage and current waveform at certain 

magnitude and frequency. It signifies the reliability 

of service. High harmonics in the distribution system 

is one of the power qualities challenges that concerns 

the quality of the power distribution system. The 

performance of sensitive loads is affected due to poor 

power quality. Hence, it is very important to maintain 

the standard as per IEEE-519. This standard defines 

the harmonic distortion criteria for voltage and 

current in the distribution system. The waveform 

distortion goals for both voltage and current are 

established in this standard [14, 15].  

 

This research article is organized as follows. Section 

1 gives an overview about the problem scenario. 

Section 2 presents the ideas and outcomes of various 

researchers who had contributed to the problem 

analysis. Section 3 describes the methodology used 

for the problem observed. It discusses about the 

design of multilevel voltage source inverter (MVSI) 

with LCL filter used to mitigate the power quality 

problem. Section 4 details the results obtained 

through MATLAB simulation and validation of the 

results compared with the existing methods. Section 

5 presents the novelty of the research work carried 

out and its key elements. Section 6 concludes with 

the future scope of the research problem. 

 

2.Literature review 
Intensive research has been done to integrate PV 

system into the grid with the drastic growth in the 

usage of PV system, power electronic inverter, power 

conditioning system and interfacing system. 

Although PV integration seems to add more benefits 

with green energy, it also has associated challenges. 

The most common challenges are harmonics and 

voltage fluctuations [16]. The current harmonics and 

voltage harmonics are taken into consideration for the 

power quality study. The current harmonic limits 

vary with load size and direct current (DC) offset 

[17]. The increase in the usage of non-linear loads in 

a distribution side, enables the harmonic currents to 

flow in the system. The inductive reactance increases 

as the frequency increases and the capacitive 

reactance decreases as the frequency decreases [18]. 

However, it is essential to create awareness of recent 

technological growth and impact because of the 

harmonic emissions emanating from renewable 

energy generation and energy cost saving electronic 

products such as light emitting diode (LED) lighting, 

home appliances and electric vehicle chargers 

violates IEEE STD 519 [19]. 

 

Compensators are used in the power system to 

compensate these power quality issues in the power 

distribution system. The distribution static 

synchronous compensator (DSTATCOM) is a custom 

power device linked in parallel with the load to 

regulate the voltage waveform in the distribution 

network. Generally, the direct current link voltage 

shall be greater than the phase voltage or line voltage 

of the electrical grid for the compensation [20]. The 

high specification of the voltage source inverter 

(VSI) makes it expensive, bulk and heavy in weight 

[21]. Moreover, the L-type filter is normally used for 

shaping VSI injected currents [22]. The L filter has 

its own drawback such as low slew rate, large voltage 

drops. This limitation of the L filter is reduced by 

replacing it with LCL filter in front of the VSI in 

DSTATCOM. An active power filter (APF) with a 

direct current-space-vector control based on a three-

level neutral-point-clamped voltage-source inverter is 

proposed use real-time fast Fourier transform to 

generate the compensation current [23]. An LCL 

filter has been proposed to use in the VSI that enables 

to provide better harmonics elimination results 

instead of using an inductor rather than the traditional 

L filter. A capacitor in series with an LCL filter helps 

to reduce the DC-link voltage of the DSTATCOM. 

This may decrease the power rating of the VSI. The 

voltage of the shunt capacitor in the LCL filter also 

decreases with a decrease in DC-link voltage. Hence 

power across the damping resistor is also reduced as 

compared with the traditional LCL filter with passive 

damping [24]. Multilevel neutral point clamped 

(NPC) inverter systems are one of the commonly 

used devices in load compensation applications. 

However, the challenges associated with these load 

compensators is the voltage imbalances and drift due 

to usage of DC components in the zero-sequence 
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current, resulting in deprivation of its performance 

[25]. The high DC link voltage still persists, even 

when the LCL filter is used, and resonance damping 

(instability) arises when the L filter is replaced by the 

LCL filter [26]. Thus, active damping is required in 

order to maintain the stability of the system. Hence, it 

is better, if the LCL filter is followed by the series 

pass capacitor in front of VSI to mitigate the 

challenges. This arrangement makes the system small 

with low DC link voltage and incorporates good 

stability [27]. It is expensive to renewable energy as a 

source of large-scale power generation. This 

challenge is overridden by distributed generation at 

the end used side that is based on the divide & 

conquer method [28]. 

 

Recent research exploits the usage of multilevel grid 

connected inverters for large scale solar photovoltaic 

(SPV) installations has been investigated [29]. This 

investigation elaborates various control strategies for 

the power quality control. Also, the impact of 

parameter variations on power quality variations is 

explained. 

 

Several control strategies such as coordination, 

control strategy, optimal predictive scheme, 

frequency adaptive disturbance observer, fuzzy 

proportional derivative and integral control are 

reported in the literature [30]. Some of them are 

applicable to unbalanced and distorted voltage 

conditions and some of them needs additional filters 

and phase locked systems. Simple pulse width 

modulation (PWM) technique is developed to bring 

down the cost, size and complexity of the system.  

 

Z-Source network based unified power quality 

conditioner (UPQC) topology is used to improve the 

quality of power distribution [31]. Here the UPQC 

synchronize SPV system with the distribution system 

and helps to develop the stability of the distribution 

system. The author reveals that most research does 

not include LCL filter, battery energy storage 

systems, D-STATCOM and UPQC. Traditionally, 

grid connected system uses PV system. Hence 

appropriate devices are used for better enhancement.  

 

Techno economic and environmental benefits of 

electric power distribution system are analyzed using 

photovoltaic distributed generation and DSTATCOM 

[32]. The author has presented an optimal integration 

procedure of distributed generation based on 

photovoltaic system and DSTATCOM. 

 

 

The literature deals in detail about the problems faced 

while integrating the renewable to the existing grid. 

On integration, the problem of harmonic generation 

and the deterioration of power quality becomes the 

major issue. Compensators are normally used to 

enhance the power quality. Filters are also used to 

eliminate harmonics. In our proposed system a 

compensator along with filter is employed to remove 

harmonics and enhance power quality. 

 

3.Methodology 
The proposed hybrid DSTATCOM replaces the VSI 

by MVSI in the conventional system. MVSI has the 

advantage of reducing the stress on the system when 

compared to the number of levels. Hence, the 

multilevel inverter is capable of handling higher 

voltages [33−35]. The L filter is replaced by an LCL 

filter to maintain the stability of the system. This is 

followed by a capacitor to mitigate the power quality 

issues in the system. Thus, the structural model of the 

proposed system is obtained by replacing VSI by 

MVSI and L filter by LCL filter. Specifically, seven 

level VSI is used. 

 

The basic working principle is that the pure wave 

DSTATCOM produces a variable voltage that is in 

phase with the voltage source. If the voltage from the 

source is greater than the desired voltage, current 

through the inductor lags the source voltage by 90° 

due to the inductance of the coupling transformer and 

filter. Then, the pure wave DSTATCOM acts as a 

generator and generates a leading reactive current 

which is inductive. Similarly, if the source voltage is 

less than the desired voltage, current through the 

inductor leads by 90°. Now, the pure wave 

DSTATCOM generates lagging reactive power that 

is capacitive. The desired voltage is accomplished by 

integrating solar energy into the electrical grid 

[36−38]. The performance of the proposed system is 

simulated and confirmed with the help of MATLAB 

simulation results. 

 

The proposed system is configured with a solar 

energy generation system connected to the DC-DC 

boost converter as shown in Figure 1. 

 

It is also coupled with the DC link. The pure wave 

distribution static compensator (PW-DSTATCOM) 

plays a vital role and it is the key element of the 

distributed generation system as it interfaces the solar 

energy to the grid. Normally, the PV energy sources 

produce power that is low and intermittent. Thus, a 

power conditioning device is required, which is 

performed by a DC-DC boost converter. The DC-
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Link capacitor dissociates the solar photovoltaic from 

the grid, thereby providing separate control over the 

converters on both ends.  

 

 
Figure 1 Block diagram of the proposed system 

 

This DC-Link act as the source of PW-DSTATCOM, 

the VSI of DSTATCOM is modified as PW-

DSTATCOM by upgrading VSI to seven-level 

cascaded multilevel VSI. It is then connected to the 

high voltage source directly without any transformers 

as shown in Figure 2. Thus, it results in the reduction 

of implementation costs. The solar energy system 

with a boost converter connected to the multilevel 

inverter based DSTATCOM makes it hybrid. The 

filter to make the output smoother follows the 

multilevel inverter. In order to provide active 

damping, an LCL filter with a series pass capacitor is 

proposed for better performance. 

 

The Simulink diagram for the interconnection of the 

grid with solar and hybrid DSTATCOM of the 

proposed system is shown in Figure 3. The solar 

power is utilized for powering the DC link of the 

hybrid DSTATCOM. The output of hybrid D-

STATCOM is enhanced with an LCL filter. 

 
Figure 2 Schematic diagram of proposed PW-DSTATCOM 

3.1Multilevel voltage source inverter 

MVSI is widely applicable to modernize the existing 

electric grid. The MVSI is most commonly used to 

produce a sine voltage waveform with respect to 

various levels of voltage. There are three main 

multilevel inverter topologies (a) Diode-Clamped 

Multilevel Inverter (b) flying-capacitor multilevel 

inverter (FCMI) (c) Modular Structured Multilevel 

Inverters. Among these topologies, the cascaded 

multilevel inverter (Figure 4) requires a smaller 

number of components, thereby reducing the weight 

and cost of the inverter. It also eliminates the use of a 

bulky transformer. It is suitably applicable for 

interfacing renewable energy sources. 
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Figure 3 Simulink diagram for proposed PW-DSTATCOM 

 

 
Figure 4 Schematic diagram of 7 level multilevel inverter 
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Consider three modules of the PV system, in which 

each photovoltaic module is associated with proposed 

inverter configuration. The voltage of photovoltaic 

module is linked in series with the terminal to 

generate the required outcome. Because of the series 

connection, the output is just added together. i.e., 

V0=Vd1+Vd2+Vd3.  By varying, the combination of 

the switches S1, S2, S3 and S4, each module generates 

corresponding output voltages. Since the proposed 

topology is a seven-level cascaded H Bridge inverter, 

the total number of sources required is calculated as 

shown in Equation 1. 

 

  
   

 
    (1) 

Where,  

N – Number of Levels 

M – Total number of modules 

 

In order to get the staircase waveform, there are 

many possible switching combinations. The number 

of switching combinations is proportionate to the 

number of levels (N). The relation between the 

number of levels (N) and the switching combinations 

are calculated and the possible switching 

combinations used in the seven-level cascaded H 

bridge VSI is listed in Table 1. 

Table 1 Switching strategy for seven-level inverter 

 

3.2Modulation scheme 

The proposed modulation structure with unipolar 

pulse width modulation switching is shown in Figure 

5. In this modulation scheme, the triangular carrier 

signal (Tc) is compared with the modulation signals 

(Mc) which are the functions of the electric grid. 

These modulation signals are modified to get a 

modified modulation signal that has the same 

frequency and amplitude for grid synchronization. 

 

 
Figure 5 Control logic for generating pulses Sp1, Sp2, Sp3 

Voltage (V0) +3 (Vd) +2 (Vd) +Vd 0 -Vd -2 (Vd) -3 (Vd) 

S11 1 1 1 1 0 0 0 

S12 0 0 0 1 1 1 1 

S13 0 0 0 0 1 1 1 

S14 1 1 1 0 0 0 0 

S21 1 1 1 1 0 0 0 

S22 0 0 1 1 0 1 1 

S23 0 0 0 0 1 1 1 

S24 1 1 0 0 1 0 0 

S31 1 1 1 1 0 0 0 

S32 0 1 1 1 0 0 1 

S33 0 0 0 0 1 1 1 

S34 1 0 0 0 1 1 0 
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The required number of modulation signals depends 

on the number of solar modules. The modulation 

index, mi for the N-level inverter with M number of 

modules is given in the Equation 2. 

   
  

       
 

 
  

   
   (2) 

Hence, for a seven-level inverter, it is calculated as 

per the Equation 3. 

   
  

   
     

  

  
   (3) 

 

where Ac is 1p.u and mi = 0 to 1, also Am = 0 to M.  

From control logic, switching schemes for the seven-

level cascaded H-Bridge multilevel inverter is 

generated as shown in Table 2. 

Table 2 Switching logic 

S11=Sp1 S12=S11 S31=S33’ 

S21= - S11 S22=Sp2 S32=Sp3 

S31 = S11’ S32=S12’ S33=S31’ 

S41=S21’ S42=S22’ S43=S23’ 

 

For this proposed topology, the DC bus voltage and 

the parameters of the proposed filter are chosen as 

same as the requirements of the design. The electrical 

diagram of the LCL filter considered for the design is 

shown in Figure 6. 

 

 

 
Figure 6 One phase electrical circuit for LCL filter 

 

By basic laws it is shown by Equation 4-7. 

              (4) 

                   (5) 

                   (6) 

      
 

   
        (7) 

 

The notations involved in the design of LCL filter is  

Vi – Inverter Voltage 

Ii – Inverter Current 

Vc – Voltage drop on filter capacitance 

Ic – Current through filter capacitance 

Vg – Grid Voltage 

Ig – Grid Current 

Li – Filter Inductance on Inverter side 

Ri – Inverter side parasitic Resistance 

Cf – Filter Capacitance 

Rc – Filter capacitor side parasitic resistance 

Lg – Filter inductance in grid side 

Rg – Grid side parasitic resistance 

 

The Functional block diagram of LCL filter can be 

drawn as shown in Figure 7. 

 
Figure 7 Representation of LCL filter 

 

The Transfer function of the filter is derived as 

shown in Equation 8. 

   
  

  
     (8) 

 

The voltage at the grid is assumed as an ideal voltage 

and is represented as a short circuit for harmonic 

frequencies. Thus, for the analysis of filter     . It 

is shown in Equation 9 and 10. 

              
 

   
      (9) 
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    (10) 

It can be represented as shown in Equation 11. 

                   (11) 

By using the above relations, the inverter voltage is 

written as Equation 12, 13 and 14. 

                               (12) 

                    
            

       
      

        (13) 

                    
         

     

       
   

(14) 

 

By solving these equations, the transfer function of 

the filter is calculated accordingly.  

4.Results  
The proposed topology is validated using the 

MATLAB simulation software. The solar panel for 

the distribution system has the specification with 300 

watts maximum power, 50.6 volts, 5.9 amps, with 

open-circuit voltage of 63.2 volts and a short circuit 

current of 6.5 amps. The simulated output of PV 

produces a voltage of approximately 51 volts as 

shown in Figure 8. 

 

A boost converter increases the output voltage of the 

PV. Normally, twice the generated voltage is 

achieved as shown in Figure 9. Since PV is 

intermittent in nature, a suitable regulation is 

necessary. 

 

 
Figure 8 Output voltage from the solar module 

 

 
Figure 9 Output voltage of the boost converter 

 

A boost regulator does this voltage regulation. The 

simulated output of the boost regulator is nearly 

100V. This output of the boost converter act as the 

DC source of DSTATCOM. The VSI of the 

DSTATCOM is modified as a seven-level cascaded 

H-bridge MVSI and makes the DSTATCOM as PW-

DSTATCOM. From the waveform shown in Figure 

10, it is possible to say that the conventional square 

wave changes to a sinusoidal wave by increasing the 

steps, thereby making the filter less weight and 

cheaper comparatively. The output waveform of the 

VSI is shown in Figure 11. 
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Figure 10 Conventional outputs from the inverter 

 

 
Figure 11 Seven level output from multilevel inverter 

 

The output of a seven-level cascaded H-Bridge 

multilevel inverter, then passes through the LCL 

filter where the waveform gets smoothen out to 

supply a pure sinusoidal wave. Figure 12 and Figure 

13 shows the grid voltage at the point of common 

coupling (PCC) and their total harmonic distortion 

(THD) without and with compensator. 

 

Figure 14 and Figure 15 shows the waveform of grid 

voltage at the PCC without and with Compensator 

respectively. 

 

Table 3 shows the comparison of grid voltage by 

using a conventional inverter, seven-level inverters 

without LCL filter, and the proposed seven-level 

inverter with an LCL filter.  Figure 16 and Figure 17 

shows the grid current at PCC, with and without 

compensator. It is seen that the THD is reduced by 

using the proposed method. Figure 18 and Figure 19 

shows the waveform of grid current at PCC with and 

without PW-DSTATCOM. When Compensator is 

connected, harmonics are eliminated and the THD is 

maintained well within the limit as per IEEE519. It is 

to be noted that the recent advancement in the grid 

interconnection using renewable energy sources by 

means of hybrid DSTATCOM enhances the quality 

of power, which focuses on the day-to-day concern 

over the smart grid. 

 
Table 4 shows the comparison of grid current by 

using a conventional inverter, a seven-level inverter 

without an LCL filter, and the proposed seven-level 

inverter with an LCL filter. The output of a 

conventional inverter is a square wave, hence the 

filter becomes heavy and expensive. The proposed 

method reduces the size & cost of the filter. 
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Figure 12 Voltage at PCC for phase A without compensator 

 

 
Figure 13 Voltage at PCC for phase A by PW-DSTATCOM with compensator 

 

 
Figure 14 Grid voltage at PCC without PW-DSTATCOM 
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Figure 15 Grid voltage at PCC with PW-DSTATCOM 

 

Table 3 GRID voltage at PCC 

Voltage  
Conventional system 

Proposed system without LCL 

filter 
Proposed system with LCL filter 

THD Fundamental 

voltage 

THD Fundamental 

voltage 

THD Fundamental 

voltage 

Va 54.69 216.6 38.26 275.8 3 325.6 

Vb 49.16 189.9 32.05 243.6 3.02 325.4 

Vc 51.27 188.1 29.50 245 3 325.3 

 

 
Figure 16 Current at PCC for phase A without PW-DSTATCOM 

 

 
Figure 17 Current at PCC for Phase A with PW-DSTATCOM 
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Figure 18 Grid current at PCC without PW-DSTATCOM 

 

 
Figure 19 Grid current at PCC with PW-DSTATCOM 

 

Table 4 Grid current at PCC 

Current 

Conventional system 
Proposed system without LCL 

filter 
Proposed system with LCL filter 

THD 
Fundamental 

current 
THD 

Fundamental 

current 
THD 

Fundamental 

current 

Ia 60.47 34.96 17.97 46.63 2.26 41.72 

Ib 56.26 30.5 18.02 46.59 2.26 41.75 

Ic 58.27 30.38 18.01 46.59 2.29 41.72 

 

It also shows the grid current at PCC shows better 

performance. It is seen that the THD is well within 

the limit as per IEEE 519. 

 

Figure 20 shows the comparative recovery voltage 

with and without DSTATCOM. It is essential for the 

per unit voltage to recover quickly after contingency 

events in order to avoid power losses and faults. 

Hence the recovery time must be as quick as 

possible. Conventional recovery time happens more 

than a second, which is not acceptable. Hence 

DSTATCOM based system is adopted and found that 

the recovery time is quick, that is acceptable. This 

ultimately enhances the stability of the system. It can 

be seen that per unit voltage is reached at t = 1.47 s. 

Whereas the per unit voltage PW-DSTATCOM 

(S&C) is reached at t=0.46 s. Thus, without 

DSTATCOM, it normally takes three times as that 

PW-DSTATCOM. 
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Figure 20 Voltage recovery of PW_DSTATCOM with fast response time 

 

Table 5 gives the system parameters used in the 

simulation to obtain the tabulated results. 
 

Table 5 System parameters 

Grid voltage 400V 

Grid frequency 60Hz 

Grid series resistance 0.1325 ohm 

Grid series reactance 0.45mH 

Inverter filter inductance 1.5mH 

Inverter filter capacitance 0.5mF 

Active power of linear load 40KW 

 

5.Discussion 
THD is the measurement tool for measuring the 

power quality. The measurement is done at the PCC 

to record the voltage harmonics and it is seen that the 

maximum THD of voltage is 54.69% in ‘a’ phase 

which is undesirable. This THD is reduced to 3% 

with the help of the compensator. Thus, achieving 

acceptable power quality within the standard. The 

LCL filter plays a vital role in achieving the standard 

in addition with the control strategy. The current 

harmonics is also measured suitably. The maximum 

THD of current is 60.47 in ‘a’ Phase that is 

undesirable. This THD is reduced to 2.26 using 

proposed methodology.  

 

The key finding of this paper is that the combination 

of LCL filter with MVSI provides better power 

quality improvement. The comparative analysis 

shows that MVSI without LCL helps to minimize 

THD but not within the standard, whereas adding 

LCL mitigates the THD well within the standard.  

 

By means of this proposed method, the filter size is 

reduced from 26mH to about 2mH. Also, the DC link 

voltage reduces from 1100 volts to 300 volts. 

Moreover, the stored energy is also considerably 

reduced. Hence the proposed method is effective in 

size and cost involved in the implementation of the 

filter. This paper uses MATLAB simulation software 

for analysis and shall be extended for experimental 

verification suitably. Real time load variation for 

various geographical location shall be collected for 

better analysis. A complete list of abbreviations is 

shown in Appendix I. 

 

6.Conclusion and future scope  
In this research article, the hybrid interfacing filter 

consisting of LCL reduces DC link voltage and filter 

inductance. The introduction of a seven-level inverter 

as a VSI improves the quality of inverter output and 

designing an LCL filter instead of L, LC filter in PW-

DSTATCOM improves the power quality. The 

integration of solar energy system ultimately 

improves the stability of the system. The boost 

converter regulates the voltage level of the solar 

module and acts as a protection circuit. The 

effectiveness of the proposed system is developed 

using MATLAB, Simulink tool and validated with 

IEEE 519 standard. The simulation results show that 

the proposed system improves the quality of power 

under suitable constraints and the THD is well within 

the standard limit. The response of the system is also 

rapid when compared to the conventional system. 

The voltage recovery of the system is three times 

faster and makes the system efficient, reliable and 

stable. 
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Appendix I 
S. No. Abbreviation Description 

1 APF Active Power Filter 

2 DSTATCOM Distribution Static Synchronous 
Compensator 

3 FCMI Flying Capacitor Multi level 

Inverter 

4 LC Inductor Capacitor 

5 LCL Inductor Capacitor Inductor 

6 LED  Light Emitting Diode 

7 MVSI Multilevel Voltage Source 

Inverter 

8 NPC Neutral Point Clamped 

9 PCC Point of Common Coupling 

10 PV Photo Voltaic 

11 PW – 

DSTATCOM 

Pure Wave Distribution Static 

Compensator 

12 SPS Sim Power System 

13 SPV Solar Photo Voltaic 

14 THD Total Harmonic Distortion 

15 UPQC Unified Power Quality 

Conditioner 

16 VSI Voltage Source Inverter 

 

 


