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Abstract— with increasing demand for the reliability and flexibility regarding the power system, it is necessary to detect the 
fault very quickly and limit it as early as possible in a very less time. Most of the faults that occur on power systems are 
unsymmetrical faults, which may consists of unsymmetrical faults through impedances, or open conductors. Unsymmetrical 
faults occur as single line-to-ground faults, line-to-line faults, or double line-to-ground faults. This paper presents controlling 
the magnitude of fault current by using fault current limiter with the help of controlled rectifier. So, simulation of 
unsymmetrical faults and output waveforms besides that structure of fault current limiter in MAT-LAB is studied 
 
Index Terms— Unsymmetrical faults, fault current limiter, fault currents, thyristor controlled rectifier. 
 
I. INTRODUCTION 
 
Unsymmetrical fault is used means it is about 
unbalanced condition. It’s a condition which causes 
an unbalance among the three phases. If an 
unbalanced connection is attached at a point F on a 
balanced system then F is called the fault point of the 
system. Thus, if there is a single line-to-ground fault at 
bus M then bus M becomes the fault point. Similarly, 
if an unbalanced three phase load is connected at bus 
N then bus N becomes the fault point. 
An unsymmetrical shunt fault is an unbalance 
between phases or between phase or ground. A series 
fault is an unbalance in the line impedances. It does 
not involve any connection between lines or between 
line and ground at fault point. 
In general, a single line-to-ground(LG) fault on a 
transmission system occurs when one conductor falls 
to ground or comes in contact with the neutral 
conductor. A line-to-line(LL) fault occurs when two 
conductors are short circuited. A double 
line-to-ground(LLG) fault occurs when two 
conductors fall and connected through ground or 
when two conductors come in contact with neutral of a 
three-phase grounded system. These faults may occur 
at the terminals of the generators or any part of the 
power system, and may take place either through zero 
impedance or through an impedance. This fault 
impedance may arise on account of the resistance of 
the arc between the conductors or due to tower footing 
resistance. The resistance of arc is usually negligible 
on high voltage circuits 
 
II.UNSYMMETRICAL FAULTS:  
 
As earlier mentioned in the paper, there are three 
unsymmetrical faults. Let’s study a short a                      
overview about each fault one by one. 
 
A. Single Line-to-ground (LG) fault 

This fault occurs when one conductor falls to ground 
or contacts conductor. 

 
 
Suppose that phase a is connected to ground at the 
fault point F as shown in fig.1 The fault impedance is 
Zf. The fault current is Iaf=Ia.   
B. Line-to-line(LL) fault  
A line-to-line fault occurs when two conductors are 
short circuited. A three phase system with a 
line-to-line(LL) fault between phases b and c is shown 
in fig.2 The fault impedance is assumed to be Zf. The 
LL fault is placed between lines b and c in order that 
the fault be symmetrical with respect to the reference 
phase a which is unfaulted. 
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C. Double line-to-ground (LLG) fault  
Phase b has fault impedance Zf , phase c has 
impedance of Zf and the common line-to-ground 
impedance is Zg shown in fig.3 

 
Simulation analysis of unsymmetrical faults: 

 

III. SIMULATION RESULTS: 
 
A. Line-to-ground fault: 
When fault is line-to-ground, its simulated waveforms 
are obtained below, 
 

 

B.Line-to-line fault: 
When fault is line-to-line, its simulated waveforms are 
obtained below, 

 

 
C. Double line-to-ground fault: 
When fault is double line-to-ground, its simulated 
waveforms are obtained as below, 
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IV. CIRCUIT OPERATION: 
 
The circuit consists of a three phase transformer is 
connected to a thyristor circuit at source side. By 
providing the gate pulse to the thyristors to control the 
magnitude of fault curren And another three phase 
transformer is connected to a diode bridge rectifier at 
load side. The diode bridge rectifier is connected to a 
paralle connection of a discharging resistor and a 

thyristor switch and is connected in series with the 
D.C reactor is shown in fig.4 
In normal operation that is without fault condition 
semiconductor switch is turn on. And resultant current 
flows through diode rectifier and discharging resistor. 
And normal current  flows to the thyristor circuit. By 
increasing the inductive value decreases the ripple 
value of D.C current. During the fault condition, the 
switch is turn on that is when fault take place at load 
side then it results the D.C reactor current increases 
linearly. If the fault is present for long time the current 
through the D.C reactor will continue to increase. And 
results the source voltage drop take place. There is a 
control circuit present by using that we can con-trol 
the magnitude of fault current in case of diode rectifier 
circuit in previous paper[1].  
 

 
Simulated fault current limiter structure: 

 

  
That control circuit consists of a discharging resistor 
and a switch along with resistor. When a fault take 
place the switch can be turn on and fault current flows 
to the parallel resistor   and it results the voltage drop 
take place at source side. In order to reduce the 
magnitude of fault current the switch can be turn-off 
and the fault current flows through the discharging 
resistor. It results there is a reduction of magnitude of 
fault current and improves the voltage profile at source 
side.  
In this paper without using the control circuit we can 
control the fault current within prescribed below 
limits. That is in normal operation switch is turn on 
and normal current flows through the D.C reactor. In 
case of fault switch is turn on then the D.C reactor 
current increases. To control the magnitude of fault 
current by varying the duty cycle of thyristor circuit to 
reduce the magnitude of fault current in D.C reactor 
without using control circuit. Therefore it improves 
the voltage profile at source side. Due to controlling 
the D.C reactor current of proposed NSFCL, it is 
possible to reduce the current rating of inductance and 

cancelling out the super conducting cooling system. 
The compensating voltage provided by rectifier is  
Vc=2vDF+vsw+rdLd (1) 

 
V. SIMULATION RESULT OF FCL 
 
W hen we use FCL in the on the line, we get reduced 
magnitude of fault current and output waveforms are 
obtained as below, 
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VI. PARAMETERS OF SIMULATION 
 

 
 
 

CONCLUSION 
 
This paper has reviewed the general concept of 
unsymmetrical faults and its simulation. This paper 
has also introduced the concept of fault current limiter 
to minimize the magnitude of fault current by using it. 
So, the concept of fault current limiter should be 
developed to enhance the scope in research and 
development(R & D) section. 
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