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Abstract: With The Increase In Energy Demand Due To The Depletion Of Fossil Fuel Resources, The
Renewable Energy Sources (Res) Are Connected In Distributed System Which Uses Power Electronics Devices.
The Use Of Power Electronics Devices Generate Harmonic Current And May Reduce Quality Of Power. This
Paper, Presents A Grid Interfacing Inverter Control That Compensates Power Quality Problems And Interface
Renewable Energy Sources With The Grid. The Res Used Here Is Photo Voltaic (Pv) System. The Grid
Interfacing Inverter Is Given With Hysteresis Current Control Method To Generate Gate Pulses And It Has The
Capability Of Injecting Res Power To The Grid, Reduces Load Unbalance, Load Harmonics, Reactive Power
Demand And Distortions. Total Harmonic Distortion (Thd) Of The Grid System

Keywords: Is Analyzed. This Concept Is Modeled And Simulated In Matlab/Simulink. Renewable Energy
Sources (Res), Photo Voltaic (Pv), Distributed Generation (Dg), Power Pq),

I.  Introduction

The Energy Demand Is Increasing Due To The Increase In Population. There Will Be A Decrease In
The Power Generation Due To The Depletion Of Fossil Fuel Resources. But Increasing Air Pollution, Global
Warming, Diminishing Fossil Fuels And Their Increasing Cost Have Made It Necessary To Look Towards
Renewable Sources As A Future Energy Solution For Power Generation As It Has Advantages Like
Sustainability, Low Maintenance Cost, Environmental Friendly, Reduction Of Pollution, Etc [8]. Despite Of
The High Initial Cost And Low Efficiency, PV System Has Small Operation And Maintenance Cost As It Is
A Permanent Source Of Energy. Renewable Energy Sources (RES) Integrated At Distribution Level Is
Termed As Distributed Generation (DG). The High Penetration Level Of RES In Distribution Systems
Causes Issues In Terms Of Voltage

Regulation, Stability, And Power Quality (PQ) Problems Like Distortions, Harmonics, Etc. With The
Advancement In Power Electronic Converters And Inverters The PQ Problems Can Be Overcome.
However, The Extensive Use Of Power Electronics Based Equipment Generate Harmonic Currents Which
Affects The Quality Of Power.

A Few Control Strategies For Grid Connected Inverters Incorporating PQ Solution Have Been
Proposed. In [2] Inverter Is Controlled By Active Power Filter And Performance Comparison For
Maximum Power Extraction Was Analyzed. In General, To Interface The RES In Distribution System The
Current Controlled Voltage Source Inverter Are Used. On Integrating RES With The Grid Causes Non-Linear
Load Current Harmonics Which Can Create Serious PQ Problem In The Power System Network. Here The
Main Idea Is By Incorporating Certain Control Technique The Grid Interfacing Inverter Can Be Utilized
Maximum To Overcome The Power Quality Problem Without Any Additional Hardware Cost.

The Paper Is Arranged As Follows: Section Il Describes The System Under Consideration. Section 111
Describes The Inverter Control. Simulation Study Is Presented In Section IV And Finally Section VV Concludes
The Paper.

System Description

The proposed system consist of RES (solar) connected to the dc link of the grid interfacing inverter as
shown in Fig. 1. The load connected here is both linear and non-linear load. Grid is connected to the step down
transformer to reduce the voltage level. The generated power from RES will be of variable in nature. The
renewable output is around 11V and the dc link plays an important role in transferring this variable power from
enewable energy source to the grid. The hysteresis current control method is used to generate switching pulses
to the grid interfacing inverter
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Inverter Control

The control technique of grid interfacing inverter is shown in Fig. 2. The regulation of dc-link voltage
carries the information regarding the exchange of active power between renewable source and grid and it
depends on the instantaneous energy available. The actual dc-link voltage (V) is sensed and passed through
first-order low pass filter to eliminate the presence of switching ripples. The difference of this filtered dc-link
voltage and reference dc-link voltage is given to a discrete Pl controller. The output of discrete PI controller is
multiplied with the actual phase voltage to produce current errors. These current errors are given to hysteresis
current controller to produce switching pulses (P, to Pg) for inverter working and the switching pattern is shown
in Table.1.The neutral.
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Fig.2 Control technique of grid interfacing inverter
current present if any, due to the loads connected is compensated by fourth leg of the inverter.

Table.1 Switching Pattern for the Inverter

Logic Py | P2 | Ps Py Ps | Ps | P7 | Ps
le< (Isa -hp) 0|1 0 1 {0 [1 [0 |1
lee> (lsa -hy) 1 |0 |1 0 1 [0 [1 [o

If 1<(ls -hy), then the upper switch S; will be OFF(P,=0) and lower switch S, will be ON(P,=1)in the phase
“a” leg of the inverter.

If I>(lsa -hy), then the upper switch S; will be ON(P,=1) and lower switch S, will be OFF(P,=0)in the phase
“a” leg of the inverter.

where hy is the width of the hysteresis band
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Flg 3 Simulink model of the system

Simulation Results
In order to verify the proposed control approach of grid interfacing inverter, the simulation study is
carried out using MATLAB/Simulink software. The Simulink model is shown in Fig.3.

Waveform Analysis
Without Inverter Control:

The simulation results for grid voltage, grid current and load current without inverter control are shown
in Fig.4 and Fig. 5. It is observed from the waveform that the amplitude of phase to phase r.m.s voltage is 100V,
the r.m.s value of grid and load current is 6A and has more distortions.
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Flg. 5 Load Current

The corresponding active and reactive power waveforms for Grid and Inverter without inverter control are shown
in Fig.6 and Fig.7 respectively. It is observed that without inverter control the amplitude of grid power is 1400W
and the inverter is 0.0002W.

Fig. 6 Grid Active and Reactive Power
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Fig. 7 Inverter Active and Reactive Power
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With Inverter Control:

The simulation results for grid voltage, grid current and load current waveforms with inverter control are
shown in Fig.8.and Fig. 9 respectively. It is observed from the waveform that with the grid interfacing inverter
control the current harmonics can be effectively compensated and the distortions are reduced.
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The active and reactive power waveforms for Grid and Inverter with control are shown in Fig. 10 and Fig.
11 respectively. It is observed from the waveform that distortions are reduced and the amplitude of grid power is
4000W.

Fig. 9 Load Current

Fig. 11 Inverter Active and Reactive Power
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Total Harmonic Distortion (THD)

The Total Harmonic Distortion (THD) of the grid current without inverter and grid current with

inverter connection is investigated. The waveform analysis for THD with and without inverter control are shown
in Fig.12 and Fig.13 respectively.
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Fig. 12 THD Wlthout Inverter control
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Fig. 13 TH D L |th Inverter control
Table. 2 THD values of Grid current

S. No Total Harmonic Distortion(%) Grid Current
1. Inverter ~Without Hysteresis controller 17.03
2. Inverter —~With Hysteresis controller 5.43

The THD of the grid current without inverter and with inverter connection are 17.03% and 5.43%

respectively. Table.2 shows the THD values of grid current before and after inverter connection.

I1.  Conclusion
This paper has presented a control for grid interfacing inverter to improve the quality of power for a 3

phase 4-wire system. It is shown that the grid interfacing inverter with the Hysteresis current control method can
be effectively utilized for real power transfer. The voltage, current and power flow waveforms are obtained. The
current harmonics and the reactive power demand of the grid is compensated. It has been found that total
harmonic distortion of grid current is reduced from 17.03% to 5.43%. This approach thus eliminates the need for
additional power conditioning equipment in grid connected PV system to improve the power quality.
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