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ABSTRACT 
 This paper investigates the effect of the Distributed Generation (DG) and its size on voltage flicker and voltage sag which is considered 

 recently as urgent power quality problems that can affect motor starting, temperature rise, overloading of generators, motors and may 
 cause health risk problems due to the annoying light flicker which is consequence of voltage fluctuation. The effect of different sizes of 
 DG on the voltage flicker and voltage sag in different buses of IEEE 34 buses radial distribution system has been investigated. To support 
 this argument, simulations are achieved on MATLAB/SIMULINK, where the results reveal the amount of effect of DG on voltage flicker 
 and voltage sag for different types of buses of radial distribution system. 
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1.  INTRODUCTION    
 
In recent years, Distributed Generation (DG) gained much 
attention due to its widespread use and the expectation of the 
increase of using these DGs in the future especially as the electric 
power market is undergoing liberalization. Some studies [1] - [3] 
shows that within the next two or three years, distributed 
generation may represent up to 30% of all new generation. There is 

a great consensus on the positive impacts of these DGs on the 
electric distribution systems [3]-[11]. Some of these positive 
impacts are voltage support, improved reliability, line loss 
reduction, and transmission and distribution capacity release. 
Moreover, Distributed generation has lower capital cost because of 
the small size, also renewable energy based DGs (such as wind or 
solar) can produce near zero pollutant emissions [12]. DGs can 
operate as backup in case of interruption, or for peak shaving 

during time of high demand, or as net metering for feeding power 
back into the distribution system [13].  
 
However, the negative impacts of distributed generation include 
some operating conflicts for fault clearing, reclosing and 
interference with relaying [14]. Also islanding (where a portion of 
the utility system that is disconnected from the remainder of the 
utility system while it is still being energized from distributed 

resources [15]) may occur, leading to poor power quality for this 
portion and voltage rise which may damage the customers’ 
equipments.  
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Other negative effects on power quality include harmonic 
distortion due to power electronic converter interface, voltage 
regulation problems due to lack of coordination between DGs and 
utility voltage regulation equipments. The relationship between 

power quality and distribution system has been a subject of interest 
for several years. The concept of power quality describes the 
quality of the supplier voltage in relation to the transient breaks, 
falling voltage, harmonics and voltage flicker [16]. Voltage Flicker 
is the disturbance of lightning induced by voltage fluctuations. 
Very small variations are enough to induce lightning disturbance 
for human eye for a standard 230V, 60W coiled-coil filament 
lamp.  

 
The disturbance becomes perceptible for voltage variation 
frequency of 10 Hz and relative magnitude of 0.26% [16-17]. Huge 
non-linear industrial loads such as the electrical arc furnaces [18-
19], pumps, welding machines, rolling mills and others are known 
as flicker generators. In this respect, the quality of supplied voltage 
is significantly reduced in an electrical power system and the 
oscillation of supplied voltage appears to be a major problem. 
Electric arc furnace, the main generator of voltage flicker, behaves 

in the form of a constant reactance and a variable resistance. The 
transformer-reactance system is modeled as a lumped reactance, a 
furnace reactance (included connection cables and busses) and a 
variable resistance [20] which models the arc. Connecting this type 
of load to the network produces voltage variation at the common 
point of supply to other consumers. 
 
In this paper, the effect of distributed generation on voltage flicker 

and voltage sag has been studied. The effect of three different sizes 
of DG on the voltage flicker and voltage sag in different buses of 
IEEE 34 buses radial distribution system has been investigated. 
The measurement of voltage flicker and voltage sag has been done 
on the different buses (near the DG and far from the DG). 


