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Abstract— Due to the complexity of distribution network and 

the generations, fault current is the major problem in the 

system. This paper shows the SCR Based Fault Current 

Limiter by Using Series Transformer for Distribution System 

(SCRBFCLBUST). The utilization of transformer based solid 

state fault current limiter gives an effective way to control the 

magnitude of fault current. This reduces the cost of high 

circuit breaker. For controlling the fault current, the primary 

winding of an isolating transformer is connected in series 

with the line while the secondary side is connected to a 

thyristor in parallel. By limiting the magnitude the fault 

current is controlled. Using this SCRBFCLBUST the 

overvoltage can be controlled. It improves the power quality 

by simple structure and reducing the power quality problems. 

Its cost is significantly low. This SCRBFCLBUST can 

control the fault current without delay and increase the power 

quality of the system. 
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I. INTRODUCTION 

Now-a-days short level is increases beyond the capacity of 

circuit breakers due to developing the power system networks 

and their interconnections. Short circuit fault can causes 

many power quality related issues such as transient 

overvoltage, isolation failure and insulation failure. There are 

many solutions on these problems such as replacing the 

protective equipments which are very costly [1]. In 

distribution network fuse is mainly used as protective device 

which is self-triggering, less-cost, compact and reliable. It has 

fault current interruption capacity without using sensors [2]. 

But it can be used only once and requires manual 

replacement. Transformer can be used for fault current 

limitation by increasing its impedance but it causes additional 

losses and voltage profile requires to be maintained [3]. 

Circuit breaker is another protective device which operates 

manually or automatically. The circuit breakers having high-

current interruption capacity are expensive. Replacement of 

circuit breakers is expensive to reduce the increasing fault 

current level [3]. 

In recent years “Fault Current Limiter” (FCL) has 

been proposed and used for limiting the magnitude of fault 

current. This scheme not only limit the value of fault current 

and inrush current but also increases reliability, power quality 

and transient stability of the system [4]-[8]. This can limit the 

fault current and reduces the costly replacement of switch 

gears. 

A. Fault Current Limiter 

FCL is a series connected variable impedance device which 

limits the current under fault condition. During normal 

operating condition FCL have very low impedance and has 

very low or no effect on the power quality. During abnormal 

condition it has high impedance and it limit the fault current 

to an acceptable level of circuit breaker. 

There are many types of FCL which developed 

around the world by many research institutions. Solid state 

fault current limiter(SSFCL), bridge type fault current limiter, 

superconducting fault current limiter and static fault current 

limiter(SFCL) are different types of fault current limiters 

which gives the fast response, improve power quality, 

reliability and stability of the system during fault. 

This paper employ, SCRBFCLBUST which limit 

the fault current to an acceptable level which can safely 

interrupted by C.B. The proposed Transformer based Solid 

State Fault Current Limiter is a simple in structure which 

limit the value of fault current to some acceptable level which 

can safely interrupted by C.B. And it also reduces harmonic 

losses and increases power quality, reliability and transient 

stability during fault as compared to the four newly proposed 

fault current limiters. So IGBTBFCLBUST is simple 

structure acting best than above mentioned FCLs [9]. 

II. ROLE OF FAULT CURRENT LIMITER 

 
Fig. 1: Power Network without FCL 

Fig.1 shows an example of power system network which 

consist of supply voltage Vs, system internal impedance Zp 

and load Zl. In normal operating condition the current 

flowing in the given network is 

I =
Vp

Zp+Zl
                                          (1) 

 

And in abnormal condition i.e. when fault occurs in 

the system, the circuit current at point P is given by 

I =
Vp

Zs
                                           (2) 

Hence, due to short circuited load impedance 

becomes zero and only system’s internal impedance remains 

in the circuit which is very less. So fault current increases 

rapidly as compared with the normal value of current. And 

this heavy current damages the components among the supply 

and load. So proper precautions are require to ensure the 

component safety and their protection under the faulty 

condition. Hence FCL performs the main role to limit the 
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fault current and prevent the damage of equipments. FCL 

works such as normal condition impedance of  FCL would be 

equal to zero. Under faulty condition it increases its 

impedance automatically which is equal to the load 

impedance. If impedance of the FCL becomes equal to the 

system impedance in faulty condition the fault current 

becomes half of its value [9]. 

 
Fig. 2: Power Network with FCL 

III. POWER CIRCUIT OF FCL & IFCL 

Now a day, the growth of electric power consumption has 

results increase in magnitude of the fault current. Normally, 

the fault current of large electric power distribution systems 

more than five time of its normal operating current. This fault 

current can be control by following way. 

 
(a) Normal Operating Condition 

 
(b) Faulty Condition 

Fig, 3: 2: States of FCL Operation 

Fig 3(a) shows under normal operating s/w 2 is 

closed and s/w 1 is open. Hence, limiter impedance is 

neglected from system and equivalent impedance of system 

becomes nearly zero and system has no effect on operation. 

The system has normal operation until fault occurs on the bus 

as shown in fig (b). Hence when fault occur s/w 1 is closed 

while s/w 2 is open. The limiter impedance is added in system 

result of equivalent impedance of system is increases and 

fault current is limited at acceptable level of the system. This 

system have some disadvantage, first is electronic switches 

are directly used online in the power system. Due to ON/OFF 

operation of those electronic switches harmonic losses are 

introduced in the system. Second is impedance used in this 

system for limit the current has fixed value. If fault current is 

increases beyond the desired limit then FCL is not useful at 

that condition [10]. 

 

Fault types 
Without FCL 

(KAmp) 

With FCL 

(KAmp) 

Line to ground 49 2.2 

Phase to phase 46 1.7 

Double line to 

ground 
55 2.2 

Three phase 54 2.2 

Table 1: FCL Operation in Distribution System 

Table I shows some cases of the power system when 

subjected to the different faults such as phase to ground, 

phase to phase, double line to ground fault and three phase 

fault with and without FCL. 

 
Fig. 4: Power System Network with ICL 

The transformer inrush current is a transient current 

that occurs in an electric circuit when transformer is 

energized. Magnitude of inrush current may be several times 

higher than the transformer rated current. This could result in 

high mechanical and thermal stresses and this inrush current 

can be suppressed by ICL (inrush current limiter) [5]. 

IV. BLOCK DIAGRAM 

 
Fig. 4: Block Diagram 

Fig shows the block diagram for TBSSFCL. It consist of 

microcontroller (Atmega328p) which runs on 9V DC supply. 

The current transformer and potential transformer are used to 

measure the value of current in the line and voltage across the 

line respectively and give to the microcontroller. Then it 

displays this value on LCD screen. An isolating transformer 

is used which having unity turn ratio. The primary winding of 

this transformer is connected in series with the line and 

secondary winding is connected to anti-parallel SCR 

switches. It limits the fault current according to signal given 

by microcontroller to SCR switches to an acceptable level of 

circuit breaker. 

V. PRINCIPAL OF OPERATION 

In normal operating condition, SCR’s turn ON and secondary 

winding of coupling transformer get short circuited. Due to 
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this, primary winding automatically gets short circuited. So 

no any or very small impedance is added in the line under 

normal operating condition and has negligible effect on 

power quality. But in abnormal condition LCD displays fault 

current i.e. current beyond desired limit of C.B, the SCR turns 

OFF and add the impedance in the primary winding. This 

results in increased impedance of the SCRBFCLBUST, 

which limit the fault current to some acceptable level which 

is suitable for circuit breaker. 

VI. CONCLUSION 

In this paper, IGBTBFCLBUST has been proposed. The main 

advantage of proposed IGBTBFCLBUST is to lower the 

harmonic losses in the system and increases in the reliability, 

power quality and transient stability of the system as 

compared with other recently developed FCLs which has 

higher power losses. It is simple in structure and gives surety 

of safe and reliable operation. Hence by using TBSSFCL we 

can reduce the current level to the acceptable capacity of the 

circuit breaker and also reduces the inrush current in the 

system. 
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