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Abstract— This paper presents on the basis of L-Z source 

inverter. By using the power electronics converter, the 

distributed generating system is connected to the grid. This 

inverter has two inductors and three diodes in the main 

circuit. It boosts up the input DC voltage. The traditional 

inverters have capacitors in the main circuit which lead to 

many problems such as resonance produced in the circuit, 

voltage swell which can damage the devices, large volume, 

and reduced life time of the system. This inverter does not 

have capacitor in the main circuit and therefore reduces the 

problems present in traditional inverters. In the distributed 

generating system all the capacity of converters are not used 

for all time by reducing the harmonics. For the high range of 

distributed generating system normal dc-dc converter is not 

used and they need the special power converter for the 

interfacing with grid. For that, the L-Z-source inverter will 

be suited based on the performance. By reducing harmonics, 

the power quality of the grid to be improved. The proposed 

system is tested with the output results obtained by the 

MATLAB Simulink software. 
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I. INTRODUCTION 

The main objective of the proposed system is to reduce the 

harmonics in DG system for grid power quality 

improvement. Here by using L-Z source network– VSI it 

gives the regulated dc voltage and it eliminates the ripples in 

dc supply and converting to ac supply and given to grid, 

when the linear and non-linear loads are connected at grid 

side, the grid power quality to be improved. Distributed 

Generation (DG) has been gaining increasing attention in 

recent times. Some of the broadly used Distribution 

Generation systems are wind turbines, fuel cells and solar 

cells [3].In general, these sources are connected to the grid 

through inverters and the main purpose of the inverters is to 

carry out active power to the grid. Usually, they are operated 

at unity power factor but some of the systems are designed 

to absorb or inject reactive power. However, DG systems 

may not supply power to the grid continuously due to many 

factors like the unavailability of source and demand and 

price considerations. In such scenarios, the inverter used in 

power conversion has some unused capacity. 

Now a day’s power consumers face various power 

quality problems. Among them are harmonics and 

unbalances which are of great concern. With enormous 

increase of nonlinear loads connected at distribution level 

and with their concerted action of drawing nonlinear 

currents, such loads cause deterioration of voltage quality 

[1],[4]. This may lead to malfunctioning of sensitive loads. 

The regulatory bodies have specified acceptable harmonic 

levels that are allowed into grids and harmonic levels that 

have to be maintained by the utilities [6]. DG systems are 

still not widely used for supportive functions in power 

distribution systems. With the implementation of flexible 

DG systems, it would indeed be Possible to have integrated 

functions like harmonic and unbalance mitigation DG 

control systems. Having identified such possibilities, the 

main theme of this paper is to work the remaining capacity 

of DG power converter systems, and reduce the cost of 

installing dedicated units for carrying out supportive 

services. Particularly, in the distribution level, it may not be 

economical to have dedicated systems to handle such 

supportive services. The proposed DG system is based on 

recently introduced L-Z-source inverter (L-ZSI) [2]. L-ZSI 

is structurally different from traditional VSI. The L-Z source 

inverter uses a unique inductor and diode network for 

boosting its input voltage, provides a common ground for 

the dc source and inverter, and avoids the disadvantage 

causing by capacitor in the classical ZSI and SLZSI, 

especially in prohibiting the inrush current at start up and 

the resonance of Z-source capacitors and inductors. 

II. EXISTING SYSTEM 

 
Fig. 1: Block Diagram Grid connected Z source inverter 

Topology 

The input DC voltage is applied to main circuit. The main 

circuit produces the buck-boost DC voltage with inrush 

current at the output [3]. The DC voltage is then fed as input 

to the three phase inverter. The switches in the three phase 

inverter are triggered by the pulses that are generator by the 

PWM generator. The three phase inverter converts the DC 

voltage to the output AC voltage. The output AC voltage is 

then fed as input to the Non Linear load to grid [1]. The 

block diagram of grid connected Z source inverter shown in 

Fig 1. 
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III. PROPOSED SYSTEM 

 
Fig. 2: Block Diagram of Grid connected L-Z source 

inverter 

The proposed system uses two inductors and three diodes 

for boosting the input DC voltage and has no capacitor. The 

system can suppress the resonance by removing capacitor to 

improve the efficiency of power supply and also it reduces 

the inrush current limitation at startup. In proposed paper L-

Z-Source network was implemented. 

A. L-Z-Source Network 

The proposed inverter has no capacitor, and is composed of 

two inductors (L1, L2, and L1 =L2), and three diodes (D1, 

D2, and D3), as shown in Fig. 2. The Combination of L2 − 

L3 −D1 −D2 −D3 acts as a switched inductor cell [7]–[10]. 

The proposed topology provides inrush current suppression, 

unlike the traditional topologies, because no current flows to 

the main circuit at start-up. The proposed topology also 

provides a common ground for the source and inverter. L-Z-

source inverter working modes classified into shoot-through 

mode and non-shoot through mode. In shoot through mode 

inductors are connected in series and supplies energy to the 

main circuit and during non-shoot through mode inductors 

are connected in parallel and stores energy [2]. 

 
Fig. 3: L-Z source inverter 

B. Operation Modes 

Operation Principles of L-ZSI just has shoot-through zero 

states besides the traditional six active states. For the 

purpose of analysis, the operating states are simplified into 

shoot-through and non-shoot-through states 

1) Mode 1: Shoot Through State 

 
Fig. 4: Non-Shoot through mode 

In the non-shoot-through state, as shown in Fig. 2, D2 is on, 

while D1 and D3 are off. L1 and L2 (L1 = L2 = L) are 

connected in series. L1 and L2 transfer energy from the dc 

voltage source to the main circuit, and the equivalent circuit 

is shown in Fig.4 [2]. 

2) Mode 2: Shoot Through State 

 
Fig. 5: Shoot through mode 

In the shoot-through state, as shown in Fig. 3, the inverter 

side is shorted by both the upper and lower switching 

devices of any phase leg. During the shoot-through state, D2 

is off, while D1 and D3 are on. L1 and L2 are connected in 

parallel [4]. 

Applying the volt–second balance principle to L1 

and L2 Fig.5. The corresponding voltages across L1 and L2 

in this state are VL1 and VL2, respectively. Where Vdc is 

the dc source and Vi is the dc-link voltage [2]. 

VL1+ VL2 + Vi = Vdc(1) 

VL1=VL2                    (2) 

From (1) and (2), can be calculated 

VL1 =1/2Vdc – 1/2Vi  (3)  

VL2 =1/2Vdc – 1/2Vi  (4) 

Vi   = B Vdc                 (5) 

Where Boost factor (B) is 

B   = (1 + D/1 – D)       (6) 

D-Duty cycle 

IV. SIMULATION RESULTS OF PROPOSED L-Z SOURCE 

INVERTER BASED DG SYSTEM FOR GRID 

The simulation of proposed system has been executed using 

the MATLAB Simulink tool. The simulation of the 

proposed system is shown in the Fig.6 
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Fig. 6: Proposed Grid connected to the L-Z source inverter 

 
Fig. 7: Modeling PI controller with PWM technique 

A. Circuit Parameters Of The Simulation 

PARAMETER SCALED VALUE 

USED IN MODEL 

Dc supply voltage 50V 

L-Z source inductance(L1=L2) 5mH 

Filter inductance 5mH 

Filter capacitance 900μF 

Non Linear load Capacitance 1μF 

Non Linear load Resistance 100Ω 
 

Table 1. Simulation Circuit Parameters 

The simulation results of proposed system are shown below. 

When the input DC voltage is 50V current and voltage 

harmonics are shown in Fig 9, Fig 10. 

 
Fig. 7: Harmonics spectrum of grid voltage 

The Total Harmonics Distortion of the grid voltage is high 

at lower order harmonics, this THD value is within the 

acceptable limit of IEEE standard. 

 
Fig. 8: Harmonics spectrum of grid current 

 
Time(s) 

Fig. 9: Output current waveform in grid side 
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By using the PI controller the output current to be controlled 

for particular time period (0.2s-0.3s),it’s shown in the arrow. 

 
Time(s) 

Fig. 10: Output voltage waveform in Grid side 

The output voltage to boost by DC-DC converter fed three 

phase inverter with proper switching and power storing 

elements. 

B. Output Tabulation 

The input and output values of proposed and existing system 

are tabulated below, shown in Table. [2-4] 

INPUT DC 

SOURCE 

VOLTAGE(V) 

INVERTER 

OUTPUT 

VOLTAGE(V) 

INVERTER 

OUTPUT 

CURRENT(Amp) 

50 415 25 

Table 2. Output values of three phase inverter 

OUTPUT VOLTAGE(V) 

IN DG SYSTEM 

OUTPUT CURRENT(Amp) 

IN DG SYSTEM 

410 10 

Table 3. Output values to the DG system 

C. Performance Comparison Between Two Systems 

PARAMETERS 
EXISTING 

SYSTEM 

PROPOSED 

SYSTEM 

𝑉𝑇𝐻𝐷 6.37% 0.47% 

𝐼𝑇𝐻𝐷 22.4% 22.99% 

Table 4. Harmonics between existing and proposed system 

V. CONCLUSION 

This paper presents a L-ZSI-based flexible DG system for 

grid power quality improvement. It’s concluded that the 

proposed system has less harmonic content in the output 

current and voltage by using L-C filter and the PI 

controllers. By proper switching, advantages like voltage 

boosting, better output spectral quality are achieved. By 

using this inverter reduced harmonics has been achieved and 

variation in supply voltage and current harmonics is within 

the acceptable limits of IEEE 519-1992 power quality 

indices at ac mains.  The performance of the proposed 

inverter results is obtained from MATLAB/Simulink 

software. 
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