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ABSTRACT 
Renewable electricity resources like wind, solar, and hydro are seen as a reliable alternative 

to the traditional strength sources. Distributed power generation systems (DPGSs) based on 

renewable energy sources enjoy a massive development globally. Ever developing demand of 

electrical energy has resulted within the development of Distributed Generation system. The most 

important objective is coordinating the DG to the utility grid. PWM voltage source inverters are 

primarily supposed for synchronizing the utility grid to the distributed generation system. The 

diverse control strategies for grid inverter systems are implemented in this paper. In this fuzzy logic 

controller is proposed to develop the power quality by withdrawing current error. For supplying 

control of a grid connected inverter, an investigation of hysteresis controller is studied. The grid 

stability is improved for controlling the harmonic content. The studied system is modeled and 

simulated inside the MATLAB surroundings. 
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1. INTRODUCTION 

The principle objective is coordinating the DG to the utility grid. The optical filters are 

completely defined through their frequency reaction, which specifies how the magnitude and section 

of every frequency aspect of an incoming signal is changed by way of the filter out. The 

interferometer comes inside the preferred classes. The primary elegance is without a doubt illustrated 

through the Mach-Zehnder interferometer (MZI). The second magnificence of interferometers is 

illustrated by using the Fabry-perot interferometer (FPI). A multi-stage filter out can be realized by 

means of concatenating MZIs in lattice structure. Via combining a ring resonator inside an MZI an 

ARMA response with the maximally flat skip band may be obtained. In this fuzzy logic controller is 

proposed to develop the power quality by withdrawing current error. The filter reaction differs from 

the everyday mzi because the ring introduces the frequency based, nonlinear section in a single arm 

in preference to a linear phase. For a periodic index modulation with the small index comparison, the 

reflection and the transmission are as it should be modeled the use of coupled mode principle. Ever 

developing demand of electrical energy has resulted within the improvement of Distributed 

Generation system. The principle objective is coordinating the DG to the utility grid. PWM voltage 

supply inverters are more often than not intended for synchronizing the utility grid to the distributed 

generation system 1, 2. 

2. HIGH INDEX CONTRAST WAVE GUIDE MATERIAL 

Glass silica has an widespread transparency window, low intrinsic loss, and is similarly 

likeminded with fiber-optic technology. The loss is guarded to Rayleigh scattering, the mature fiber-

optic era that has minimized intrinsic loss across the infrared vicinity because of water and OH 

contaminants. Although glass silica waveguide with slight refractive index contrast (∆n %) is a 

convenient approach of fabricating ring resonator, overall performance of such devices is not first-

class as extremely-compact optical filter out utilized in commercial DWDM systems. To decide the 

minimum radius for specific software, it's far required first to decide the optimal quality factor (Q) 

for that application. To counter the effect of bending loss, high index assessment waveguides are 

used. A comparative study of performance of QORRs the usage of different high index comparison 

waveguides has been performed in this research work. In this fuzzy logic controller is proposed to 

develop the power quality by withdrawing current error 3, 4. 
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3. ELECTRICAL GRID 

An electrical grid is an interrelated network for delivering electricity from suppliers to 

consumers. It consists of generating stations that construct electrical power, high-voltage 

transmission lines that carry power from distant sources to demand centers, and distribution lines that 

connect individual customers. Power stations may be located near a fuel source, at a dam site, or to 

take advantage of renewable energy sources, and are often located away from heavily populated 

areas. They are usually quite large to take advantage of the economies of scale. The electric power 

which is generated is stepped up to a higher voltage-at which it connects to the transmission network. 

The transmission network will move the power long distances, sometimes across international 

boundaries, until it reaches its wholesale customer (usually the company that owns the local 

distribution network).On arrival at a substation, the power will be stepped down from a transmission 

level voltage to a distribution level voltage. As it exits the substation, it enters the distribution wiring. 

The principle objective is coordinating the DG to the utility grid. Finally, upon arrival at the service 

location, the power is stepped down again from the distribution voltage to the required service 

voltage(s) 5, 6. 

4. POWER SYSTEM EFFICIENCY 

The effectiveness of a power system is maximizing when the total combined load is purely 

resistive. Thus, when the total load on the system approaches purely resistive, the total current 

requirements and losses are minimum. The total power becomes “real” power (i.e., watt power) only. 

When the system efficiency is maximized, two significant benefits are realized: 

1)   Power losses are minimizing. 

2)  Extra capacity is made obtainable in the transmission lines, distribution lines, and 

substation equipment because this equipment is rated on the amount of current carrying 

capability.  

If the current flow is less, the equipment has more capacity available to serve additional load. The 

principle objective is coordinating the DG to the utility grid. Thus, when the total load on the 

system approaches purely resistive, the total current requirements and losses are minimum7, 8. 

5. OBJECTIVES OF THE RESEARCH WORK 
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The main objective is coordinating the DG to the utility gird. PWM voltage source inverters 

are mostly meant for synchronizing the utility gird to the distributed generation system. 

i) Grid stability is ensured. 

ii) The use of active and reactive power control is main aim of the study. 

iii) Power quality enhancement is needed. 

iv) The transfer function of the multiple optical ring resonators is described in z-domain 

and its performance as optical filter was evaluated in MATLAB surroundings. 

v) The key parameters of multiple optical ring resonators, useful for multichannel 

communication systems, namely Free Spectral Range (FSR), crosstalk, dispersion 

etc. has been addressed in detail in terms of expansion of FSR, reduction of cross 

talk.  

vi) Several structures of multiple optical ring resonators have been proposed and their 

mathematical modeling in z-domain has been developed in the present work. 

vii) The performances of the proposed multiple optical ring resonators were evaluated in 

MATLAB surroundings. 

viii) Glass silica with moderate refractive index contrast was proposed as waveguide 

material for ring as well as bus at the initial stages of it because of its wide 

transparency window, low intrinsic loss, and its compatibility with mature fiber-optic 

technology. 

ix) Classification of Voltage Source Inverters 

x) Inverters used for ac motor drive applications are expected to have less of low order 

harmonics in the output voltage wave form, even if it is at the cost of increased high order 

harmonics. Higher order harmonic voltage distortions are, in most ac motor loads, filtered 

away by the inductive nature of the load itself. 

6. SCOPE THROUGH NEURAL NETWORK AND HYSTERESIS 

CONTROLLER 

Neural network along with Hysteresis controller may be used in future for better performance 

in terms of THD and magnitude of harmonics at fundamental frequency. Some other controllers may 

also be implemented to reduce the hysteresis current leading to better synchronizing of supply side 

and demand side. Moreover the use of intelligent controller along with hysteresis controller instead 

of hysteresis controller alone is a more suitable option as the pulses acquired from such techniques 

will reduce the harmonic content in the current due to hysteresis. Neural network based intelligent 
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controller may provide better results as compared to fuzzy and conventional controllers. To ensure 

grid stability and Power quality improvement are the objectives meant to be achieved for a grid 

connected PWM voltage source inverter 9, 10, 11, 16, 17. 

7. MATLAB IMPLEMENTATION 

A MATLAB model is shown with (a) Hysteresis controller (b) PID Controller c) Fuzzy Logic 

Controller d)Hybrid Fuzzy PID Controller. It consists of a single phase inverter controlled through 

pulses. The reference voltage and the DC link are fed to a PID controller to develop the reference 

current. This current is then compared with the actual source current which is fed to (a) Hysteresis 

controller (b) PID (c) Fuzzy Logic Controller d) Hybrid Fuzzy PID Controller, in order to improve 

the quality of the source current though pulses from Hysteresis controller. A diode bridge rectifier is 

meant to provide a DC link to the inverter, using a capacitor to maintain the DC voltage. A source 

inductor is incorporated of proper value. An RLC load is applied to the grid, in order to analyze the 

performance of the model under loaded conditions. The source voltage of 400 V is applied, whereas 

the grid voltage is kept below it at 240 V. Proper tuning of PID and FLC will result in improving the 

quality of source current 12,13,14,15. 

8. RESULTS AND DISCUSSION  

From this study we observed that Distributed power generation systems (DPGSs) based on 

renewable energy sources enjoy a massive development globally. Ever developing demand of 

electrical energy has resulted within the development of Distributed Generation system. The most 

important objective is coordinating the DG to the utility grid. PWM voltage source inverters are 

primarily supposed for synchronizing the utility grid to the distributed generation system. The 

diverse control strategies for grid inverter systems are implemented in this paper. In this fuzzy logic 

controller is proposed to develop the power quality by withdrawing current error. For supplying 

control of a grid connected inverter, an investigation of hysteresis controller is studied. The grid 

stability is improved for controlling the harmonic content. The studied system is modeled and 

simulated inside the MATLAB surroundings. Thus, the enhancement of the power quality of the grid 

system can be achieved by coordinating the DG to the utility grid. 
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