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ABSTRACT 
 The main aim of this paper is to enhance transient stability occurring within the facility with the assistance 

of FCL (Fault Current Limiter) and SVC (Static Power Unit Compensator) and so help to enhance dynamic 

performance for system disturbance and effectively regulate system voltage. A fault current limiter (FCL) may be a 

device that limits the potential fault current once a fault happens e.g. in a power transmission network when a fault 

occurs it will limit the fault while not completely disconnecting the circuit. Static power unit Compensator may is a 

shunt connected FACTS device and plays a very important role as a stability aid for dynamic and transient 

disturbances in power systems. Throughout an occasion of fault the rotor angle is deviated to an oversized extent and 

so the total system gets broken as presently because the fault happens it's necessary to bring the system back to its 

traditional operational conditions. Transient stability is that the ability of the system to come back to stable condition 

and maintain its synchrony following a comparatively giant disturbance arising from terribly general things like shift 

‘on’ and ‘off’ of circuit parts, or clearing of faults etc. So in this paper with the help of FCL and SVC we've increased 

the transient stability analysis of the ability system. At the side of the transient stability analysis the load flow analysis 

of the system is additionally carried out through ETAP to find power flow in each branch. 
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1. INTRODUCTION 

An electrical facility may be a network of electrical elements wont to offer, transfer and use power. An 

influence system may be a complicated network comprising of diverse generators, transmission lines, type of masses 

and transformers. Transient stability of the ability system is one among the foremost necessary and anxious issue 

throughout giant and unexpected faults so as to take care of acceptable power throughout the system. Transient 

stability is that the ability of the system to come back to stable condition and maintain its synchrony following a 

comparatively giant disturbance arising from terribly general things like shift ‘on’ and ‘off’ of circuit parts, or 

clearing of faults etc. So in order to take care of stability the FCL and SVC square measure used and each their 

operation on separate basis square measure compared. Fault-current limiters exploitation warmth superconductors 

provide an answer to dominant fault-current levels on utility distribution and transmission networks. These fault 

current limiters, not like reactors or high-impedance transformers, can limit fault currents while not adding electric 

resistance to the circuit throughout traditional operation and so may be used for transient stability analysis. 

The SVC is employed for transient stability analysis wherever the most job of the SVC is to take care of the 

voltage at a specific bus by means that of reactive power compensation that is completed by variable the firing angle 

of the thyristors. SVCs are used for top performance steady state and transient voltage management compared with 

classical shunt compensation. SVCs are wont to dampen power swings, improve transient stability, and scale back 

system losses by optimized reactive power management. In this paper the transient stability analysis of the system 

severally with FCL and SVC is carried out and therefore the simulation results square measure compared long with 

the load flow analysis of the system. 

Fault current limiter: A current limiter is a parallel combo of a copper bar and anurrent limiting fuse. Throughout 

normal operation the load present flows by way of the copper bar which effectively shorts out the fuse. This is the 

cause why the current limiter has no outcomes on the distribution approach in common operation. When there is a 

quick-circuit however, it's necessary to interrupt the float of current by way of the copper bar and force the present 

via the present-limiting fuse. This ought to be finished a lot earlier than the peak short-circuit present value is reached 

if any issue is to occur. A rapid performing triggering device is thus required. This, along with an explosive cost will 

cause the instantaneous destruction of the conducting course by way of the copper bar. The fault present will then 

glide although the current limiting fuse unless the primary natural current zero is reached. After this current zero the 

fault present by means of the present limiter will probably be zero. 

The fault under consideration is a 3phase line to ground fault given to bus 20 of the system, under normal 

operating conditions the circuit breakers will try to clear the fault but the reclosing technique depicts the reclosing 

of circuit breakers after a prescribed time period whether the arc between the fixed contact and moving contact still 

persist or not. However, if the arc still persists, especially in case of a permanent fault, then the circuit breaker would 

not be able to reclose successfully and will sectionalize the system, which is an indication of the unstable state of the 

system. Since transient stability is also dependent on the generator state of reclosing, in order to maintain the 

synchronism and enhance the transient stability it is necessary to come up with different techniques other than circuit 
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breakers and FCL is used which, can limit fault currents while not adding electric resistance to the circuit throughout 

traditional operation and so may be used for transient stability analysis. 

Static Var Compensator: Power oscillations are a phenomenon that occurs where there is interconnection of heavy 

equipment such as rotating power generators in a weak system. The primary detriment of power oscillations is the 

reduction of the power transmission capability. The ideal solution is to damp, or alleviate altogether these oscillations 

to increase the transmission capabilities in the existing line. 

A SVC compensators offers dynamic control over the system by maintaining the upward voltage during the 

upwards power portions, as well as accelerating the rotating machine during the downward rotation by decreasing 

system voltage at the SVC. 

For the distribution, the benefits are as follows: Stabilized voltage, especially for long lines means better power 

delivery to the consumers. A stable voltage is especially important for large industries with a large number of 

inductive and capacitive equipment. In the same vein, stabilised loads means reduced losses, as well as reduced 

stresses on any rotating machinery such as generators and motors. 

SVCs significantly reduce the amount of reactive power in the system. This leads to lower power losses. In 

the distribution, it can also mean lower tariffs for the consumers as the savings are transferred to the consumers. 

For a 3 phase line to ground fault when SVC is connected it can be observed that the performance of the 

system varies when compared to that of the FCL, this can be seen in the simulation results. SVCs are main in terms 

of energy transmission and distribution, in particular for current strains. There are two fundamental varieties of 

SVCs’ direct and relocatable methods. The former is more commonly permanent, and is placed mostly on the subject 

with the absolute best voltage drop or oscillations. It does now not require a step down transformer between the SVC 

unit and the vigour method. 

The essential advantages of a straight linked method are the simplified design, saving on hardware and 

transport price and convenient expandability. A relocatable SVC on the other hand features a mobile design with all 

the required components onboard. It permits for flexibility and cell voltage aid for areas with the absolute best need. 

The most important advantage is the convenience of erection, connection, and easy apparatus testing earlier than 

delivery. 

Etap system model: The system under consideration is 57 bus system having two utility grids and which are 

connected to two generators of the rating 700 kw. Generators are connected to one another through transformers and 

double circuit transmission lines. The line parameters have the form R+jX (jB/2), where R, X and B represent 

resistance, reactance and susceptance per phase. 

 
Figure.1. 57BusSystemModel 

Load flow analysis: Load   drift evaluation,   additionally called as load float evaluation   is   a   predominant   method   

using   numerical evaluation of a vigour system. The basic skills required  to  per- kind load drift evaluation  of  a  

process is  to  understand the one line diagram and  the illustration  of  the  components of the energy system in its  

per unit values.  The one line diagram offers the simplified notation of any three segment energy approach. It 

represents the transformers, mills, transmission lines, isolators, swap gears and so forth in simplified notation and 

the three segment traces are simply represented with the aid of a single line. The one line diagram does not supply 

the representation of the exact length of the strains and is used for the reason of   power drift reports. It organises the 

power system in a specific order like from top to backside or left to right, to make the system effortless for evaluation. 

This makes the calculations of the evaluation simple and easy. In a closed energy method, the power generated on 

the producing   stations   flows   by means of   all   the components of the vigor programs, like the transformers, 

strains, buses and the circuit breakers.  

It helps in identifying the constant state operation of the power process. The procedure traits just like the 

vigour element, amount of energy consumed  by using  the  loads, energy by way of the transmission traces  and so 

forth offers  the  important points  about  the  design  of  the power systems and transmission lines. 
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The main objectives of load flow analysis can be given as: 

 Power flow analysis is very important in planning stages of new networks or addition to existing ones like 

adding new generator sites, meeting increased load demand and locating new transmission sites.  

 The load flow solution gives the nodal voltages and phase angles and hence the power injection at all the 

buses and power flows through interconnecting power channels.  

 It is helpful in determining the best location as well as optimal capacity of proposed generating station, 

substation and new lines. System transmission loss minimizes. Economic system operation with respect to 

fuel cost to generate all the power needed. The line flows can be known which helps in avoiding line 

overloading. 

 
Figure.2. Load Flow Analysis Model 

 The load flow analysis in ETAP is carried out through the load flow analyser present in the ETAP. It helps 

in calculation of bus voltages, branch power factors, currents, and power flows throughout the electrical system. 

ETAP allows for swing, voltage regulated, and unregulated power sources with unlimited power grids and generator 

connections. The above figure is the result obtained by carrying out the load flow analysis with the help of newton 

raphson method. 

 

2. SIMULATION RESULTS 

  
Figure.3. Generator Rotor Angle Deviation Under 

Normal Condition 

Figure.4. Generator Rotor Angle Deviation With 

FCL 

From the above two figures it can be seen that the fault clearing time under normal operating conditions with 

the help of circuit breakers and thus the rotor angle deviation is high and damage to the system can be huge due to 

large fault clearing time, but when FCL is connected it can be seen that the fault clearing time is relatively small and 

the rotor angle deviation is also less thus damage to the system can be controlled. 

For a 3 phase line to ground fault when SVC is connected it can be observed that the performance of the 

system varies when compared to that of the FCL. 

  
Figure.5. Generator Rotor Angle Deviation With 

SVC 

Figure.6. Generator Terminal Current 
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Figure.7. Generator Speed Figure.8. Generator Reactive 

Power 

Figure.9. Generator Electrical 

Power 
It is evident that SVCs are main in terms of energy transmission and distribution, in particular for current 

strains. There are two fundamental varieties of SVCs’ direct and relocatable methods. The former is more commonly 

permanent, and is placed mostly on the subject with the absolute best voltage drop or oscillations. It does now not 

require a step down transformer between the SVC unit and the vigour method. 

The essential advantages of a straight linked method are the simplified design, saving on hardware and 

transport price and convenient expandability. A relocatable SVC on the other hand features a mobile design with all 

the required components onboard. It permits for flexibility and cell voltage aid for areas with the absolute best need. 

The most important advantage is the convenience of erection, connection, and easy apparatus testing earlier than 

delivery. 

It can be seen that under SVC the performance of the system is much better when compared to that of the 

FCL and thus ensuring maximum safety of the system under transient stability. 

3. CONCLUSION 
 The rotor angle deviation of the generator output is obtained and system dynamics is compared with and 

without the presence FCL and SVC. Thus from the above acquired simulation results, it can be deduced that the 

transient stability analysis for a power system works best when SVC is connected along the circuit when compared 

with that of the FCL and the working circuit breakers. SVC FACTS devices stabilize transmission systems with high 

transfer efficiency and less risk of line trips. Thus SVC is ideally suited for enhancement of transient stability in a 

power system. 
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