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Abstract 

Underground cable fault detection is difficult to identify where the fault is occurred in underground cable. Need to 

dig from the source point to the destination point its take a lot of human power and consumes time to rectify the 

issue. To rectify this problem we proposed an underground cable fault identification and monitor over IoT. This 

system used to find the exact location of the cable fault with the kilometer, it can be find using ohms law [3]. This 

system uses Arduino Uno microcontroller and array of resistor and switches to make a break between the path. The 

feedback voltage is given to the Arduino ADC pins, this will helpful to find the voltage across the cable line. 

Depends on the feedback voltage we get the break point location. In this system we are using three different lines 

with switches to make break. Whatever the information we get for three phases that will be updated to cloud using 

Wi-Fi module. 
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1. INTRODUCTION 

As in modern life technology improves companies 

are interested to use underground cable for 

communication or power supply because these will 

lead to saves from environment disaster, heavy rains, 

storm, pollution, snow, etc., To overcome this 

problems proposed system is implemented to find the 

cable fault. This system can be implemented for 

underground cables. It can be used to monitor the live 

performance of the cable in the web page. So it is 

easy detect the fault location and recover as soon 

possible. This system contains the series of resistors 

in each phase and slide switches to make the supply 

ground this will lead to act as cable fault. We are 

using three phases which are activated by the relay to 

pass the supply through the path. Relays are 

controlled by the relay driver circuit which consists 

of NPN transistor which will make the relay to switch 

ON/OFF by giving the HIGH/LOW pulse to base 

terminal of the transistor. Here transistor used is 

BC547. This HIGH/LOW pulse is given by the 

digital pin of the Arduino. If any switch is pressed 

feedback voltage is generated according to the switch 

pressed. This feedback voltage is fed to the Arduino 

ADC circuit which converts to appropriate digital 

voltage [1]. By this voltage we can say the known 

cable fault distance. Like this we get the three phases 

values of the cable. These values are sends to cloud 

using Wi-Fi module.  

2. RELATED WORK 

2.1 Existing system 

In existing system we have various ways to find the 

cable fault but this are cost effective, time taking and 

risk procedure. One of the method is thumping which 

is need to pass the high current to the fault cable 

which make noise can be able listen from above the 

ground at the fault occurred. Lot of current of current 

with 25kv of supply is needed which will make the 

sound that able to hear from cable fault above the 

ground. Another methods also there every procedure 

have their drawbacks [2, 4].   

2.2Proposed system 

Proposed system contains array of resistors and 

switches. In this system we are assuming three phases 

of cables with switches in each phase. To turn on 

each phase contain one relay module to switch. At 

switching Arduino can detect fault occurrence and 

detection of distance. Like this three phases are 

detected and these values are updated to cloud using 

Wi-Fi module. To make a fault in a phase make the 

switch to ground in that particular phase fault is 

detected with some distance which is fed to the ADC 

of Arduino which is the voltage, depends on the 

voltage we get can able to know fault distance [5]. 

3. HARDWARE COMPONENTS  
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3.1 Arduino UNO 

Arduino isa Atmega family microcontroller. Arduino 

is main which controls and reads the values. This will 

switches the relay modules for every some duration 

to find the faults. Switches lines are fed to the ADC 

of Arduino which converts the analog value to 

digital. This value is feedback voltage which tells the 

known distance. These detected three phases values 

are send to cloud. 

 
Fig 1. Arduino UNO 

3.2 RELAY 

Relay is an electronic switch which controls by the 

digital signal. To operate relay we are using BC547 

transistor to switch the relay. This relay is used to 

turn ON/OFF the each phase. 

 
Fig 2. Relay Module 

3.3 RESISTOR 

Resistor is which limit the flow of current. We are 

quarter watt resistor. For each resistor will have 

resistance this will measured in ohms. This 

resistance can be represented by using the color 

code printed on the resistor.  

 
Fig 3. Resistor 

3.4 SWITCH 

Slide switch which can be used for ON and  OFF 

purpose. 

 
Fig 4. Slide Switch 

3.5 Wi-Fi Module 

We are using ESP01 wifi module. This wifi module 

needs internet which can be provided by router or 

hotspot. This wifi name is static which is coded in 

arduino for automactically connects to the wifi 

connection. Wi-Fi module is used to send the values 

to cloud. 

 
Fig 5.ESP01 
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4. Flow Chart 

 
Fig 6. Flow Chart of the system 

Initially Arduino initializes and configure serial 

communication for wifi module. Wi-Fi module will 

waits for wifi connection which is coded in Arduino. 

If it is available it directly connects to the given SSID 

using given password. Arduino switches the relay 

modules one by one with some time delay. The 

feedback voltage is fed to the ADC of Arduino which 

converts this value to digital voltage. Depend on 

voltage read we get the known fault distance. This 

values are updated to the cloud using Wi-Fi module. 

4. SYSTEM DESIGN 

 
Fig 6. Schematic Diagram of the system 

Relays are modules are connected to digital pins D2, 

D3 and D4.Relays can be switched using BC547 

transistor. Relays output terminal are connected to 

the array of switches and resistors. This are fed back 

to the analog pins of Arduino A0, A1 and A2. Wi-Fi 

module Tx and Rx is connected to digital pins of 

Arduino D5 and D6 respectively. 

 

 

 

 

5. IMPLEMENTATION 

 
Fig 7. Block Diagram of the system 

Arduino is interfaced with Relay driver circuit, 

Current sensing circuit and Wi-Fi module 

Relay module is used switch the supply ON and OFF 

whenever it gets the digital pulse from the Arduino. 

Circuit sensing which gives the current produced in 

the cable which fed to analog pin of Arduino. 

Wi-Fi module is used to update the values to cloud 

given by the Arduino. 

6. EXPERIMENTAL RESULT 

This designed and implemented with the hardware 

and tested with the various scenarios. In each line 

switch makes to ground that particular distance is 

read by the Arduino correctly. Updated the values to 

cloud successfully. Figure 8 shows the demo kit of 

the proposed system. Figure 9 shows the result 

displayed in web page. 

 
Fig 8. Proposed demo kit 

 
Fig 9. Result shown in web page 
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7. CONCLUSION 

System is implemented successfully as our goal. This 

system can be used for underground cables of data or 

communication and power supply. This system can 

be implemented further with some more techniques 

to increase accuracy. 
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