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Abstract— This project is developed to find the perfect and exact location of fault in underground system of cables from the feeder 

starting to the accurate location in kilometres using an Arduino (Nano) microcontroller setup. In heavily Populated areas where 

population is more the electrical cables (wires) system runs under the ground instead of overhead system on the poles. When the fault 

takes place under the ground in electrical system it is very hectic process to find the accurate location of fault and repair it. The 

developed system helps to find the accurate location of fault in underground system. This system makes use of Arduino (Nano) 

microcontroller setup and Rectifier supply circuit. Here the current and voltage sensing circuits are using resistors are interfaced to 

Arduino (Nano) microcontroller to use the inbuilt ADC device to give digital data to the microcontroller to display the cable length in 

kilometres. The fault is created manually with the help of switches provided for each phases. The relays ore controlled by using relay 

driver IC. The information is displayed on the 16*2 LCD which is connected to the Arduino Nano Microcontroller .In the event of 

short circuit fault the voltage at series resistors changes, this changes in voltages is send to the ADC to produce the required digital 

signal to the programmed Arduino which later displays the accurate location of fault from the feeder starting in kilometres. The 

project can be used further to find the open circuit fault by using the capacitor in an ac circuit to measure the impedance. 
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I. INTRODUCTION 

     In this paper we have developed the model which is used to find the underground fault in cables using Arduino (Nano) 

microcontroller. The reason of this paper is to find the accurate location of fault from the feeder starting in kilometres .Here we 

used the concept of ohm’s law. Whenever the fault takes place in the system the accurate distance is showed on the LCD 

display. In previous years the cables were on poles i.e overhead systems were used but now a days underground systems are 

used  because overhead systems were affected by  rains , storms , snow and pollution but this does not affects the underground 

system .But when fault takes place in underground cables it is very problematic to find the exact location of fault . we will find 

the exact location of fault in this project . Now the technology has increased we will use this project to find the exact location of 

fault. Underground system is most widely used in urban areas. After that fault also takes place in underground cables and the 

repair process becomes problematic as exact location is not known.  

 

II. LITERATURE SURVEY 

1. Lakshman k, Mr.Pavan Suresh Warade, created design of finding of cable fault In Underground by using the concept 

of IOT. They all founded a system by using 8051 controller to find the correct and exact location of fault and 

information of occured fault is also delivered to a respected website over internet (IOT). 

2. S. Sharmilla , N. Dileep Kumar ,Dr. G. Joga Rao, M. Mohan Avinash, , S. Mohan Swamy, B. Ranjith Kumar, 

Displayed  Analysis of fault in underground cable  detection. By analysing the recent system and to come up on the 

limitations occurs in the current system they observed a system of finding correct location of fault in cable using 8051 

microcontroller. 

3. P.Gurumurthy Reddy,T.Govind, Mohammed Basha, represented Arduino Based Underground Cable Fault Finding 

System . In this paper they employed the large application of embedded system and by using one. 

 

III. BLOCK DIAGRAM OF SYSTEM 

     In this project we use four sets of four resistors in series which is equivalent to respective cables i.e R, Y, B, N. The 

resistances for each phase are shown that are R4 to R7 for neutral R8 to R11 for B phase, R12 to R15 for Y phase, R16 to R19 

for R phase as shown in following figure. One set of resistances for each phase and one for ground. Each resistor shows the 

equivalent resistance of cable therefore four resistances for each phase represents kilometre of cable from 1 to 4 kilometre. 

Three relays are used for each phase and there common points of contact are connected to ground while NO points are 

connected to their respective  cables i.e R, Y, B. resistance R4 is supplied through 5v supply via series resistance R20.The 

common point of is given to input of ADC of Arduino (Nano) microcontroller. 
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Fig. 1  A Simple block diagram of system. 

 

    When any of four switches for each phase are operated they produces fault like LG, LL, 3L, as per the operations of switch. 

When the circuit is turned on the program runs continuously which results in checking of each phase whether fault has 

happened or not. when the switch is operated the NO point will be driven to ground through the common contact point of the 

particular fault phase relay and develops a current flow through resistance R20 and respective faulty cable in which switch is 

operated and all the resistors present in that branch. Due to this the voltage drop at inbuilt ADC varies which is depend on 

current flow and it is inversely proportional to the resistance value which is showing the length of cable in kilometres. The 

varying voltage drop is send to inbuilt ADC of Arduino (Nano) microcontroller and as the program gets executed the output is 

displayed on the LCD display depending upon the switch operated for fault .If the third switch is operated from feeder it means 

that fault is present at 3kilometer from feeder and this is displayed on screen of LCD. 
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Fig. 2 Operating circuit diagram of system. 

 

 

IV. POWER SUPPLY 

    The power supply circuit comprises of step down transformer which converts 230v into 12v. In this circuit 4 diodes (IN4007) 

are used to convert the supply from AC to DC and capacitor is connected to the output of it which filters out harmonics present 

in DC supply. The output voltage is not regulated hence voltage regulator IC7805 is used to regulate the output. There are   two 

Outputs produced 5V & 12V which are connected according to requirement.  
 

 
Fig. 3 Power supply diagram of system. 

 

V. HARDWARE DESCRIPTION 

1. Relay - Relay is a switch which is operated electrically. An electromagnet is used by many relays to operate a switch 

mechanically; however there are other working standards which are also utilized, for example, solid state relays. The 

main operation of relay device is to make or break contact, this making and breaking of contacts is done with the help 
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of a signal which does not consists of any human involvement in order to ON or OFF. By applying a low power signal 

the high powered circuits can be controlled by using relay. 

2. Relay Driver - Relay Driver Circuit is utilized to support or intensify signals from microcontrollers to control switches 

in semi-conductor gadgets. Driver circuits take works that incorporate disconnecting the control circuit and the power 

circuit, identifying glitches, putting away and detailing disappointments to the control framework, filling in as an 

insurance against disappointment, breaking down sensor flags and making helper voltages. In this project, ULN2003 is 

utilized as the transfer driver circuit. It is an integrated circuit which works as the hand-off driver and lifts up the 

supply heading off to the hand-off. 

3. Arduino Nano- 
•The Arduino (Nano) microcontroller is very simple to use yet it is incredible one board PC which has raised      

significant footing in interest and expert market.  

•The Arduino (Nano) is the device which is open-source, which shows equipment is sensible and changes in             

programming is also easy.  

 •The board includes Atmel ATmega328 microcontroller which works at 5 V, RAM of 2KB is present, and memory of 

32KB is also present for putting the projects and EEPROM of 1 Kb for using the parameters.  

 •The16 MHz is speed of clock, it means that it performs about 300,000 lines of sources of C code for every new 

second. 

4. Transformer - It is a step down transformer which step downs the voltage from 230v to 12v and its current rating is 

up to 1 amp. 

5. Voltage Regulator (IC7805) - A voltage regulator is the regulator which is used to have a constant voltage level. In 

this case, control voltage is of 5V and 12V are needed. So IC7805 and   regulators are to be used to get the required 

voltage levels. The primary no indicates the positive (+) supply and the no 05, 12 shows the desired voltage levels. 

Also there is access to three positive terminals of L78xx arrangement. 

 

 

VI. ADVANTAGES 

1. Small Maintenance of undertaking. 

2. Good open wellbeing. 

3. Small utilization of intensity. 

4. Simple in dealing with others. 

 

VII. RESULT  

    When the any of the 12 switches are operated the short circuit fault is produced in the circuit at that time fault current flows 

through the respective phase and the respective relay and at that time voltage drop is calculated on the basis of fault current and 

that values are compared with reference values that are been saved in Arduino and the result in kilometres is shown on LCD 

screen. As shown in fig below second switch of Y phase is operated it shows fault is taken place at 2 kilometres from feeder 

point and that is displayed on LCD screen. 
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Fig. 4 Actual circuit working diagram. 

 

 

 VIII. CONCLUSION 

     In this manner the undertaking on Underground cable fault recognition utilizing Arduino was done and the separation of the 

fault from feeder starting end   in kilometres was shown for the three individual phases R, Y and B. Circuit can be tried with 

various resistor esteems to reproduce different fault conditions In this task issues up to a separation of 4km can be detected. 

When the blame changes are worked to blame condition then the stage relating to that specific switch is considered as the 

flawed stage. So the broken area can without much of a stretch be found. 

 

 

IX. FUTURE SCOPE 

     In this paper we found the accurate position of short circuit fault in the cable underground from feeder starting  end in terms 

of km by using Arduino(Nano). In future, this circuit can be operated to find the impedance by using a capacitor in an AC 

circuit and along these lines find the open circuit fault. 
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