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Abstract—This paper presents the analytical results and simulation of the performance of fault location and isolation 

(FLI) is automatic power distribution network. This network consist of two parts, one is a power system consisting of a 

distribution feeder with multiple load buses, and a communication network.  

This paper provides the complete algorithm of Fault Location, Isolation and Service Restoration (FLISR) along with the 

exact outputs with the time, at the time of occurrence of fault to be location and the isolation. The communication between 

the fault location and the main substation established by using ZigBee IEEE 802.15.4-based specification used for high-

level communication protocol. 

 

Index Terms—Feeder Automation, Fault location And Isolation (FLI), Self-Healing. 
________________________________________________________________________________________________________ 

I. INTRODUCTION (HEADING 1) 

Self-Healing is important part of our project, its ability to determine to location of fault and report to center location and make 

the supply reliable to fault affected customer. In this system no man power required i.e. fully automated system. 

The Self-Healing in Distribution Grid also known as Fault Location, Isolation, and Service Restoration (FLISR). In FLISR 

firstly the fault are sensed then the faults location can be determined and then FLISR isolates the system. Switches, Circuit 

Breakers and relays are used with the help of external power supply to operate FLISR and also to set up the communication 

network. 

II. PREVIOUS RELATED WORK 

Smart grid can minimize the number of consumers affected by outages, and increase reliability using automated switching to 

restore service. Such technologies of Smart grid are useful, but reactive in nature, and used only after faults occurred and then 

outage has been detected by them. They must consider that non-faulted distribution feeder sections and alternative feeders are 

healthy and able to carry increasing power flow [3]. 

Using FLISR, automatic fault location, isolation and service restoration can be done. The FLISR is having main four functions 

which are detection, location, isolation and service restoration [1]. 

Using the simulation with multi-agent control, possibly achieve the self-healing grid through both fault location and power 

restoration [2]. 

By using Global Event Driven Co-simulation (GECO), the power system and communication network can be established [4]. 

Basically the modeling and simulation of Smart grid is used to monitor and control the grid and it can be achieved by using 

information infrastructure [5]. 

A real-time simulation mainly used for smart grid applications. This real-time simulation is able to simulate models of complex 

smart grid with large numbers of switching devices having high speed at real time [6]. 

The next generation power distribution infrastructure can be achieved using plug and play. And by using dynamic re-

configuration, plug and play is achieved. Basically it is a future modification in distribution grid to minimize the outage of service 

[7]. 

The modern grid will continuously self-detect, analyze, and restore service in distribution network [8]. 

This paper describes about the functions of FLISR and provides information on one of the major trend in Smart Grid. 

III. NATURE OF PROBLEM 

When a permanent fault occur in the Distribution Grid or Distribution System, the protective devices like Protective Relays, Re-

closures etc. detects the fault in the system and give signal to open to the interrupting devices like Circuit Breakers. 

Mainly the faults occurred in the Distribution system are of temporary based like tree fall on line, bird touches to the line. This 

causes the Short circuit or burns the contacting devices or switching devices. 

Due to these problems the Distribution System often uses the FLISR system. 

IV. SCOPE OF STUDY 

The main characteristics of the modern grid or the Smart Grid identified by the laboratory of National Energy Technology is 

“self-healing” i.e. the modern grid will perform continuous detection of faults, analysis of the faults, respond to the faults, and 

restore Distribution grid sections. 

This objective can be achieved by using Distribution Automation through the use of computer and communication technology, 

remotely operable high voltage switchgear and advanced software. The Fault Location Isolation and Service Restoration (FLISR) 
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application is used to improve reliability dramatically with safety and protection. The working of FLISR can be described as 

follows: 

FLISR system with Self-Healing: 

 When fault occurred on a distribution network, normally substation feeder protection operates and shuts-down power of the 

entire distribution feeder, which causes outage or interruption in the service of supply to many end-user customers, including 

industrial, residential, commercials and hospitals also. Fig.1. illustrates a single line diagram of single feeder distribution system 

with FLISR implementation. 

 

 
Fig. 1 single line diagram of single feeder distribution system with FLISR implementation 

 

Need of FLISR: 
 

The normal distribution feeder network i.e. without FLISR system, the consumer outage time is about 3 to 5 hours that means if 

the fault occurred in the present distribution network without FLISR then the time required to clear the fault will be of 

about 5 hours. 

In case of Distribution feeder network with FLISR system, the consumer outage time is less than or about 1 hour that means if 

the fault occurred in FLISR system then the time required to clear the fault will be less than the normal feeder network. 

FLISR system can improve the reliability of distribution grid by quickly restoring power to the as many possible customers. 

Fig. 2. Showing illustrates a typical fault scenario and outage time comparison with and without FLISR implementation. 

 

Equations 

1) Fault Detection: 

FLISR should only operate following a short circuit fault on the supply feeder itself. FLISR should not be in operation when 

due to manual switching a feeder becomes de-energized or occurrence of faults like under frequency, under voltage load shedding. 

For triggering of FLISR one or more fault detectors are needed to detect the fault currents. Commonly protective relay, intelligent 

electronic device (IED) are used in the substation or a line re-closer with self-protection facilities to determine the protection zone 

of distribution feeder where fault occurred and then provide a signal for triggering of FLISR. 

2) Fault Location: 

In the next step the “section” of the feeder which contains the fault is determined. For determination of exact location of fault 

with FLISR, “sections” of the feeder are bounded by switches are controlled using remote. Each switch contains a Faulted Circuit 

Indicator (FCI) and it determines fault current has recently passed through the switch or not. This would indicate that a fault is 

located (away from the substation). FLISR uses the FCI status indications and knowledge of the operation of feeder topology to 
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determine which section of the distribution feeder is faulted. Only the one faulted section FCI has a fault indication and other FCIs 

did not see the fault means no indication. 

3) Fault Isolation:  

FLISR then gives control commands to open the switches needed for complete isolating the damaged or faulty section of the 

feeder based on the Fault Location analysis. Commonly FLISR gives control actions to the switches until the standard automatic 

reclosing sequence has been completed. This ensures that the FLISR will only act for Permanent faults in feeder reconfiguration 

process (if fault is a self-clearing or “temporary” fault then no reconfiguration of feeder takes place). 

4) Service Restoration: 

Once the faulty section of the feeder is isolated, FLISR starts to restore service to as many as possible “healthy” sections of the 

feeder via the available sources. Available sources are the normal source of supply to the feeder and via normally-open, remotely 

controlled tie switches any available backup sources that are connected to the faulted feeder. The feeder must have at least one 

backup source. If suitable backup sources do not exist in the feeder system, FLISR will not provide additional benefit means it act 

like a regular reclosing of switches without FLISR. FLISR first compares the pre-fault load on each “healthy” feeder section with 

after-fault load, and then difference in loads compares with the spare capacity of backup sources. If sufficient capacity of backup 

sources exists, then the tie switch is closed to restore service.  

If sufficient capacity of backup sources does not exist, then the section of will remain de-energized until field crews arrive on 

the location where the fault is located. 

V. SIMULATION 

In this section, we describe the model of simulation. The model consist of two feeder protection connected to a three phase ac 

source acting as distribution transformer. The simulation is done on Simulink and Matlab. Relays are used to sense load currents of 

the two feeder protections (FPs) and trip the circuit if fault current is above the threshold. Fig.3.illustrates the simulation diagram 

on Matlab. 

In the simulation, fault on only one feeder is created and of 3 seconds. The output can be observed with the help of scope. Using 

scope, the measurement of voltage and current waveforms are verified. 

 

 
 

1) Normal Condition: 

Normally both the feeders are giving the three phase sinusoidal output. In this condition, no fault is created hence the working of 

the two FPs are normal and the relays do not take part in the tripping the circuit. 
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2) Abnormal Condition: 

In abnormal condition, the fault is created on only one feeder after 0.1 seconds. Then the feeder is gets disconnected from 

supply. But the remaining feeder means “Healthy” feeder does not affected by any of the fault on other feeder.  

Fig.5. Showing the abnormal condition in feeder. 

 
 

VI. LIMITATIONS OF FLISR: 

1) Immediate Second fault: 

It is possible that a second fault will occur before FLISRs complete operation. If a second fault detection (FD) indication from 

faulty feeder detected by FLISR, before restoration process completed after that restoration process should be stopped. In case of a 

second fault on healthy feeder during an FLISR process, secondary FLISR will get triggered only after the completion of the 

ongoing process of first FLISR. 

2) Fault persists after restoration:  

It is possible that after restoration process fault will occur. This condition will be take place if simultaneously two faults occurred 

on the same feeder in two different sections. In this case the FLISR operate and trip the whole distribution feeder. 

 

VII. CONCLUSION: 

The main Advantage of the FLISR system in distribution grids is that the simulation of the physical power system model can be 

replaced with physical sensors and actuators after the validated automation. It also demonstrates an important approach to 

automated smart grid. By using various combinations of FLISR results in increase in reliability to utility for maximizing 

customer and utility value. 
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