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Abstract: The active SFCL can too suppress rapid-circuit current caused with a three-phase grounded 

fault effectively, and also the power system’s safety and reliability could be improved. Furthermore, 

combined with the loss of the space between your fault location and also the SFCL’s installation position, 

the present-restricting performance increases. To be able to calculate the overvoltages caused within the 

other two phases, the symmetrical component method and sophisticated sequence systems may be used. It 

ought to be noticed that, for that distribution system with isolated neutral-point, the reactance ratio m is 

generally bigger than four. In consideration that applying superconducting fault current limiter can be 

an achievable solution, within this paper, the results of the current compensation type active SFCL in it 

are studied through theoretical derivation and simulation. The simulation results reveal that the active 

SFCL can enjoy an apparent role in restraining the fault current and overvoltage; also it can lead to 

staying away from damage around the relevant distribution equipment and enhance the systems safety 

and reliability. Throughout the study process, cellular the alterations within the locations from the DG 

units attached to the system, the DG units injection capacities and also the fault positions, the active 

SFCLs current-restricting and overvoltage suppressing characteristics are generally simulated in 

MATLAB. 
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I. INTRODUCTION 

To be able to calculate the over voltages caused 

within the other two phases, the symmetrical 

component method and sophisticated sequence 

systems may be used. It ought to be noticed that, 

for that distribution system with isolated neutral-

point, the reactance ratio m is generally bigger than 

four. Within this paper, the use of the active SFCL 

into inside a power distribution network with DG 

units is investigated. The development of DG right 

into a distribution network would bring plenty of 

advantages, for example emergency backup and 

peak shaving [1]. For any power distribution 

system with distributed generation units, its fault 

current and caused overvoltage under abnormal 

conditions should be taken into consideration 

seriously. By observing the current compensation 

type active SFCL’s installation location, it may be 

learned that this device’s current-restricting 

function should mainly reflect in suppressing the 

road current with the distribution transformer. 

However, the existence of these sources may lead 

the distribution network to get rid of its radial 

nature, and also the fault current level increases. 

Besides, whenever a single-phase grounded fault 

occur in a distribution system with isolated neutral, 

over voltages is going to be caused alternatively 

two health phases, as well as in thought on 

installing multiple DG units, the impacts from the 

caused over voltages around the distribution 

network’s insulation stability and operation safety 

should be taken into consideration seriously. 

Within this paper, using the active SFCL being an 

evaluation object, its effects around the fault 

current and overvoltage inside a distribution 

network with multiple DG units are studied. 

Cellular the alterations within the locations from 

the DG units connected in to the distribution 

system, the DG units’ injection capacities and also 

the fault positions, the current limiting and 

overvoltage-suppressing characteristics from the 

active SFCL are investigated at length. The active 

SFCL consists of an aura-core superconducting 

transformer along with a PWM ripper tools. The 

magnetic field in mid-air-core could be controlled 

by modifying the converters output current, and so 

the active SFCLs equivalent impedance could be 

controlled for current limitation and possible 

overvoltage suppression. 

II. IMPLEMENTATION 

The active SFCL can too suppress rapid-circuit 

current caused with a three-phase grounded fault 

effectively, and also the power system’s safety and 

reliability could be improved. Furthermore, 

combined with the loss of the space between your 
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fault location and also the SFCL’s installation 

position, the present-restricting performance 

increases [2]. Because the current-type converter’s 

capacity of controlling power exchange is 

implemented by controlling the current of AC side, 

the ripper tools could be looked as a controlled 

current source Up. As proven, the circuit structure 

from the single-phase current compensation type 

active SFCL, which consists of an aura-core 

superconducting transformer along with a current-

type PWM ripper tools. Therefore the active SFCL 

may have no affect on the primary circuit. Once the 

fault is detected, the injected current is going to be 

timely adjusted in amplitude or phase position, in 

order to control the superconducting transformer’s 

primary current that is in series using the primary 

circuit, and additional the fault current could be 

covered up to some degree [3] [4]. The 

environment-core superconducting transformer has 

numerous merits, for example lack of iron losses 

and magnetic saturation, and contains more chance 

of decrease in size, weight and harmonic compared 

to conventional iron-core superconducting 

transformer. To be able to calculate the 

overvoltages caused within the other two phases, 

the symmetrical component method and 

sophisticated sequence systems may be used. It 

ought to be noticed that, for that distribution system 

with isolated neutral-point, the reactance ratio m is 

generally bigger than four. Combined with the 

mode switching, is amplitude could be limited 

further. In thought on the SFCL’s effects around 

the caused overvoltage, the qualitative analysis is 

presented. During study regarding the influence 

from the DG’s injection capacity around the 

overvoltage’s amplitude, the assumption is the 

adjustable selection of each DG unit’s injection 

capacity [5]. By observing the current 

compensation type active SFCL’s installation 

location, it may be learned that this device’s 

current-restricting function should mainly reflect in 

suppressing the road current with the distribution 

transformer. The magnetic field in mid-air-core 

could be controlled by modifying the converters 

output current, and so the active SFCLs equivalent 

impedance could be controlled for current 

limitation and possible overvoltage suppression. 

Besides, as you element of fault current, natural 

fact is an exponential decay Electricity wave, and it 

is initial value includes a direct relationship with 

fault position. Installing the active SFCL will help 

lessen the ratio m. After which, from the purpose of 

the vista of employing this recommended device, it 

may lower the overvoltage’s amplitude and 

enhance the system’s safety and reliability. For the 

use of some form of SFCL right into a distribution 

network with DG units, a couple of works happen 

to be transported out, as well as their research 

scopes mainly concentrate on current-limitation 

and improvement of protection coordination of 

protective devices [6]. 

 

Fig.1.Overview of the system 

III. CONCLUSION 

Therefore the active SFCL may have no affect on 

the primary circuit. Once the fault is detected, the 

injected current is going to be timely adjusted in 

amplitude or phase position, in order to control the 

superconducting transformer’s primary current that 

is in series using the primary circuit, and additional 

the fault current could be covered up to some 

degree. In lately years, increasingly more spread 

powers, for example wind power and photovoltaic 

solar energy, and are set up into distribution 

systems. It may be observed that, underneath the 

conditions with and with no SFCL, rapid circuit 

current’s peak amplitude is going to be tiniest once 

the fault position is all about 130
o
. Only at that 

fault position, the ability distribution system can 

immediately attain the steady transition from 

normal condition to fault condition. Within this 

paper, the use of the active SFCL into inside a 

power distribution network with DG units is 

investigated. The simulation results reveal that the 

active SFCL can enjoy an apparent role in 

restraining the fault current and overvoltage; also it 

can lead to staying away from damage around the 

relevant distribution equipment and enhance the 

systems safety and reliability. For that power 

frequency overvoltage the result of a single-phase 

grounded fault, the active SFCL will help lessen 

the overvoltage’s amplitude and steer clear of 

damaging the appropriate distribution equipment. 
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