
International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 Issue-12S, October 2019 

151 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication 

 

Retrieval Number: L104610812S19/2019©BEIESP                  

DOI: 10.35940/ijitee.L1046.10812S19 

Abstract: In the large power system, there exist different types 

of disturbances such as harmonic distortion, voltage Sag, voltage 

collapse and voltage swell. These disturbances are main causes of 

poor power quality in the distribution system. Out of which 

voltage sag is main power quality problem thus it is required to 

mitigate these problems to have a good power quality. This paper 

proposes the wind turbine based distributed generator that is 

designed in MATLAB simulation and detects the optimal 

placement of distributed generator with reliable size so that the 

voltage sag is eliminated. The distributed generator is used 

during overload condition and emergency condition to improves 

the power quality of the power system. 

 

Keywords- Distributed generator (DG), voltage sag, voltage 

swell, voltage collapse. 

I. INTRODUCTION 

With the Growing population and shifting of people from 

rural areas to metropolis results in rise in demand of 

electrical energy [1], [2]. The high-power flow from 

distributing station to customer feeders give rise to various 

type of disturbance and severe faults that affects the power 

quality harmfully. Out of all power quality problems, 

voltage sag is most severe problem that effects the voltage 

profiles to a very low level. The main causes of voltage sag 

in the power system is due to the overloading condition that 

occurs during starting of large number of loads 

simultaneously. Another reason of voltage sag is that when 

the power grid supplies electrical power more than its ride 

through capability then leads to voltage sag resulting in 

voltage collapse [3], [4]. Consequently, it is necessary to 

maintain constant and reliable power quality so that the 

power can be transferred more reliably from distribution 

system to load without undergoing into voltage sag [5]. The 

presented paper deals with the improvement of power 

quality by mitigating voltage sag from the system. There 

exist different types of methods for the improvement of 

Voltage Sag such as Thyristor controlled reactor (TCR), 

Distribution Static compensator (DSTATCOM), Dynamic 

Voltage Restorer (DVR) and Distribution Generation (DG) 

[6], [7]. 

In the proposed paper, to eliminate the power quality 

problem and to reduce the voltage sag problem due to 

overloading, a Distribution Generator is placed in an optimal 

location to provide a continuous power supply in case of 

overloading condition as well as during peak load condition. 

This Distribution Generator must be placed near the load 

centre to supply the power with less power losses. The 

installation of Distribution Generation system promotes the 

use of renewable energy resources due to high energy 
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demand and protection of environment from the pollution 

[8] . The Voltage sag is most severe problems of power 

system that affects the durability of power system 

equipment. The following non-conventional energy 

resources can be used in distribution generation system such 

as solar photovoltaic panel (PV panel), Diesel Engine, Wind 

Turbine Generation and fuel cell [9]. 

II. PLACEMENT OF DG AT SUITABLE 

LOCATION 

“Distribution Generator is a modern technology based 

electric power generator that is based on green energy 

concept” [5],[10] . The use of distribution generator is done 

by keeping in mind that it should not affects the 

environment and should be sustainable. The size of 

distribution Generator is very small and is used to fulfil the 

energy demand during the peak time or overloading 

condition. Therefore, it is required to place the DG at a 

particular position near the load centres to supply more 

power to the load without undergoing into voltage sag and 

losses [11].  

There are basically two types of sources used as a 

distribution generation system which are characterize below;   

I. Non-conventional energy sources:  

1) Solar Photovoltaic panel (PV)  

2) Wind Turbines  

3) Storage battery  

4) Ocean thermal energy source 

5) Geothermal energy source  

6) Biomass energy source  

 

II. Conventional Energy sources:  

1) Fuel cell  

2) Diesel Generator 
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The size of DG is much lesser than the total amount of 

load and total losses. Usually, the scope of Distribution 

Generator lies among 15% to 41% of total amount of losses 

and load [12]. Besides some advantages the DG has some 

disadvantages such as with the increment of voltage profile 

in the distribution line it may increase the fault occurrence 

possibility. 

 

 
Fig. 2 Wind Turbine and DFIG System 

In this proposed system, the wind turbine with doubly fed 

induction generator is used as a Distribution Generation 

System. It reduces the voltage sag condition by supplying 

additional electricity. The furthermost thing that has to be 

consider is the location of DG that is to be placed at an 

appropriate place for reducing the voltage sag from the 

system. The size of DG is also important factor that 

determines the improvement in power quality. If the size of 

DG increases then the voltage profile also increases but on 

increment of the size in distribution generator, the 

transmission losses also increases. Therefore, the place 

where the voltage sag is minimum, at that place the 

distributed generator is installed. Fig.2 represents the wind 

turbine and DFIG system connected to the electric grid 

acting as a distributing generator for providing additional 

power during voltage sag condition or in case of voltage 

collapse. 

 
Fig.3 Characteristics of Wind Turbine 

III. RESULTS 

The single line diagram of the radial distribution system 

with 11 bus is shown in fig.4. this distribution system 

consists of 11 bus and table.1(a) represents data bus along 

with its length, resistance and reactance of line in km. table. 

1(b) shows load data in which flow of active power (kw) 

and reactive power (Kvar) is determined. 

 
Fg.4 11 Bus Radial system 
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The distribution generator (DG) wind turbine is connected 

at bus no. 11 and the whole model is design in the 

MATLAB simulation software. When the three line to 

ground fault occurs at the bus 11 the magnitude of voltage is 

reduced and occurs voltage sag in the system. Fig.5 shows 

the disturbance in the voltage profile due to the voltage sag 

caused by three line to ground fault. In this condition no DG 

is connected at the bus and the voltage profile is reduced to 

very low.  

 
Table.2 represents the different buses voltage magnitude 

during the fault condition with distribution generation. 

During the application of distribution generator at bus 

number 11 the voltage is rised suddenly and the voltage 

swell condition occurs. The voltage swell with DG at bus 11 

is shown in fig.6. 

 

 

 

IV. CONCLUSION 

In this paper the wind turbine based Distributed Generator 

(DG) is designed in the MATLAB simulation software and 

the optimal selection of size and location of distributed 

generator is done for mitigating the voltage sag from the 

system. After placing DG at suitable place, the effect of 

voltage swell in the system is shown in fig.6. three line to 

ground fault is generated in the simulation software for the 

purpose of analyses of effect of voltage profile without DG 

and with DG. The radial distribution system that is studied 

in this paper is consist of 11 bus and the main aim of this 

paper is to provide an appropriate location of DG so that 

minimum voltage sag is observed. 
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