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Abstract: In this paper a bridge type fault current limiter is presented. In recent years fault current
levels is increased due to interconnection of power systems and generation increasing. So, upgrading
power system elements is essential. The other proposed is using fault current limiters. In this paper
performance of bridge type fault current limiter is studied. Also simulation results are carried out to
show the limiting ability of this type of fault current limiter.
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INTRODUCTION

Fault currents on HV grids reach 20-30 times the rated currents, which mean several tens of kA. They
are generally detected and interrupted by circuit-breakers, after a delay of several tens of milliseconds. Thermal
effects are thus reduced, but equipment has to withstand exceptionally high transient stresses induced by the
magnetic forces. The generators, transformers, transmission lines and circuit breakers are consequently
reinforced, in order to accept a given maximum short-circuit current. Furthermore, respecting this maximum
value is often very constraining for the power utilities, as it becomes impossible to increase the rated power
of existing lines and/or their mutual interconnection (Yamaguchi, M. et al, 1999), (Chang, C. S. et al, 2000).
Switchgear is installed to limit such damage. It is capable of interrupting the fault current and so breaking the
circuit by disconnecting the generator and clearing the fault. Switchgear for this purpose is more massive than
that needed to simply break ordinary load current. A circuit breaker consists of one or more switches, referred
to as interrupters, connected in series. Contacts of the interrupters are drawn apart and the arc that forms
between them is extinguished by combinations of blowing, extension and the application of pressure (which
increases both the electrical resistance and the thermal conductivity).

To correct this problem a fault current limiter (FCL) can be used. Under a normal load the FCL has low
impedance but, upon the initiation of a fault, it acquires large impedance. The operation includes the limitation
of the first current loop below the instantaneous capabilities of the system components, and the limitation of
subsequent current peaks to a level which allows the correct relay operation but within the interrupting
capabilities of the circuit breakers.

Structure and Performance:
Fig.1 shows the different type of fault current limiters that is used in papers (Salim, Kh.M. et al, 2004),

(Muta, I. et al, 2004), (Hoshino, T. et al, 2003), (Tsutomu, H. et al, 2001). Fig.1 (a) shows the basic model
of bridge type fault current limiter. By using thyristor in one of the branches of basic model it is possible to
break off the fault current also that is shown in fig.1 (b) and fig.1 (c). By using a transformer in series with
FCL, it is possible to use smaller reactor in FCL. This type of FCL is shown in fig.1 (d). This type of FCL
is used in this study.

Model proposed is shown in Fig. 1 (d). It consists of a coil connected in series and four diodes.
Inductances by coils do not occur and there is no voltage drop due to model in the power system circuit.
When a fault occurs and the current exceeds the reactor prevent from current increasing and limit fault current
by reactance of FCL.

Simulation Results:
Fig.2 shows the sample system that is used in simulation. As shown in this figure a bridge type fault

current limiter with using series transformer is used in this study. 
Fig.4 shows that fault is occurred at t=0.5s. As shown in this figure fault current is limited because of

using fault current limiter. This figure shows that by using FCL fault current increase smoothly (not suddenly).
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By changing the reactance of DC reactor, we can set the ramp rate of fault current in system. The acceptable
ramp rate of fault current depends on the ability of circuit breakers and its rating. 

Fig. 1: Different types of bridge type fault current limiter.

Fig. 2: sample system configuration.

Fig. 3: Line and dc reactor current before fault occurrence.
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Fig. 4: Fault and dc reactor current when fault occurred.

Fig. 5: Fault and dc reactor current after fault clearing.

Fig.5 shows the fault current and dc reactor current after fault clearing. As shown in this figure after
clearing the fault line current back to its normal value immediately. But dc reactor current need a time to
discharging. 

Fig.6 shows the performance of fault current limiter in asymmetric faults. As shown in this figure FCL
is fully capable to limit fault current.

Fig. 6: Fault and dc reactor current (single phase to ground fault) in asymmetric faults.

Conclusion:
Fault current limiters are the emerging technologies that can solve the problems related with increasing

fault current in power systems. In this paper a bridge type fault current limiter is presented. The results show
that variation of reactor inductance in presented FCL led to variation of maximum fault current in the installed
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feeder. Also the results shows that fault current limiter eliminate need to upgrading circuit breakers that has
very costly.
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