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ABSTRACT 

Electric power is the basic requirement for human life to do their day-to-day activities.   

A power line is a structure used to transmit electrical energy over distances suspended in towers 

or poles. Aerial are the most common type of power lines. The overhead cables can break due to 

natural calamities or man-made mistakes which could terribly cause death to humans or animals 

due to electrocution. Hence, an alerting system is proposed to monitor electric poles with the Node 

MCU IoT module to provide information to the Electricity department regarding the location of 

pole with broken conductor strand through Internet. Once breakage occurs in an individual pole, 

the relay is used to auto trip the current to the corresponding conducting line and it also switches 
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ON the alarm which produce high pitch sound to alert people regarding the breakage. The exact 

location of the damaged electric pole can be notified to the authorities in the Electricity department 

by sending the location of the damaged electric pole. 

Keywords: IoT module, power line breakage, IoT technology, Arduino Uno 

 
1. INTRODUCTION 

A developing country mainly needs a power transmission to improve their growth 

economically. Especially India, Sri Lanka and other developed countries are transmitting power 

entirely through wires. A power source is the basic requirements for human life to do their own 

activity. People directly depend upon the power resources. Somehow, power affects human beings 

indirectly. The disturbance in power transmission is occurred due to natural disasters or manmade 

mistakes and other many conditions those outcomes may causes threats for human beings. To 

avoid such accidents, prevention is better. 

 

 

Fig.1.1 Power Line of Transmission 

 
 

These unexpected happening may affect the ordinary person and other living things. Such that, 

it is important to detect these types of faults and make an awareness to all people. A power line 

breaking is a fault that to be detected and prevented as soon as possible. Otherwise it may cause 

adverse effects. Different kinds of systems for fault detecting and locating exist such as travelling 

wave-based system, voltage-based systems, knowledge-based methods and impedance-based 

systems. But this Project mainly focuses to save the human beings at anywhere, anytime. In 

addition, the fault position of accurate spot is transmitted to the EB authorities in the office by 

messages through Internet. Electricity is generated at power plants and moves through a complex 

system, sometimes called the grid, of electricity substations, transformers, and power lines that 
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connect electricity producers and consumers. Most local grids are interconnected for reliability 

and commercial purposes, forming larger, more dependable networks that enhance the 

coordination and planning of electricity supply. The smart grid incorporates digital technology and 

advanced instrumentation into the traditional electrical system, which allows utilities and 

customers to receive information from and communicate with the grid. A smarter grid makes the 

electrical system more reliable and efficient by helping utilities reduce electricity losses and to 

detect and fix problems more quickly. 

2. LITERATURE REVIEW 

 
The following are the reviews from previous works. These are many alerting systems for 

breakage of conductors in power distribution lines which were implemented in the past. Many 

researches were done to design a perfect system to identify the breakage of conductors in power 

distribution lines by using modern technologies. The designs so far consist of Hall Effect current 

sensors, voltage sensors, magnetic sensors for voltage and current measurement in order to 

differentiate between the healthy and broken lines of electric poles. 

Ferreira and Emanuel [1] explored the possibility of replacing current transformers with 

magnetic field sensing coils. The coils were located at the sending and receiving ends of the power 

lines, in the proximity of the conductors. Rather than monitoring the current in each individual 

phase conductor, magnetic field sensors allowed transmission line monitoring by means of a single 

collective measurement. They proposed the usage of magnetic field sensors because during fault 

transients, the secondary current is not a true replica of the primary current that might cause 

deviation in accurate measurement. 

Liao [2] presented novel fault-location algorithms for overhead distribution systems which 

provided a unified solution that could eliminate or reduce iterative procedures applicable to all 

types of faults. Two types of methods, respectively, for nonradial systems and radial systems had 

been proposed by utilizing voltage and current measurements at the local substation. The proposed 

methods were based on the bus impedance matrix, through which the substation voltage and 

current quantities could be expressed as a function of the fault location and fault resistance, a 

solution to which yields the fault location. The methods were developed in phase domain and, 

consequently, were naturally applicable to unbalanced systems. The assumptions made were that 
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the distribution network parameters and topology were known so that the bus impedance matrix 

could be developed. 

Sujatha and Vijay kumar [3] proposed a methodology based on Robust GSM technology that 

could meet safety, reliability and speed in operation. It comprised of a sensing system, signal 

conditioning electronic circuits, advanced embedded hardware for middle level computing, a 

powerful computer network for further transmission of data to various places. The above said 

system was able to communicate with one grid and its subsequent related actions. This system is 

an Advanced Intelligent Electronic Device (AIED). The system used GSM technology rather than 

Wireless Sensing Networks to enhance the speed of communication independent of distance. 

Abraham et al [4] described a simple method to implement a wireless embedded system to 

monitor the RMS current on an electric power line. The system used a set of low data rate ZigBee 

(IEEE 802.15.4) based wireless transceivers for the communication. The description included 

functions like current sensing from the electric line using transducer, signal conditioning using 

analog circuits, analog to digital conversion and serial transmission by microcontroller, RMS 

calculation, serial data framing, wireless communication and monitoring. By using clip-on (split- 

core design) current sensors and enclosing the whole transmitter unit in a detachable casing, the 

system was mounted on the line without interrupting the power flow through the line. 

D. Ferreira et al [5] proposed a procedure that was based on matching both magnitude and angle 

of the load impedance at the local terminal before fault and the load impedance estimated through 

the power-flow analysis. In determining the equivalent power flow paths of branched distribution 

feeders, a power-flow-based analysis is performed, enabling the technique to be applied in large 

distribution systems. This method used time-varying load profile of distribution systems by using 

an iterative procedure that updated the load data used in the fault location algorithm. The main 

drawback of the impedance-based fault location technique is that it depends on the system loading 

conditions during the fault interval. 

3. PROPOSED SYSTEM 

The working of power distribution line breakage identification and alerting system involves 

various components. The prototype contains various components for its operation. These devices 

include Arduino Uno Board, Atmega 328p microcontroller, Step down transformer, Bridge 

rectifier, Voltage regulator, Node MCU IoT module, 2-channel relay, relay driver and a DC buzzer. 

The power supply circuit is used to convert 230V AC to 5V DC. Node MCU IoT module is used 

to update the collected data regarding the line breakage in the internet. Buzzer is used to provide 
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alert to the nearby people regarding the power line breakage to prevent them from electrocution. 

The location of the damaged electric pole is also sent as a link through internet. 

The proposed model is divided into three subsystems. They are as follows: 

 
• Power step down system 

• Breakage identification and power shut down system 

• Breakage alerting system 

3.1 Circuit Diagram 
 
 

 

 
3.2 Component Usage 

The Power distribution line breakage identification and alerting system consists of various 

electrical and electronic components that are used in the model. The important components are as 

follows: 
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Fig.3.1 Components Building Block for Transmission Line Breakage System 

 

 

3.3 Component Names 

 
• Arduino Uno 

• Atmega 328P Microcontroller 

• Step down transformer 

• Bridge rectifier with capacitor filter 

• Voltage regulator 

• Node MCU IoT Module 

• 2-channel relay 

• ULN 2003 Relay Driver 

• Buzzer 
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4. IMPLEMENTATION 

4.1 Component Implementation 
 

Fig.4.1 Output display from step down convertor 
 

 

 

 

Fig.4.2 When Relay is in OFF state 
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Fig.4.3 When Relay is in ON state 
 

 

 

Fig.4.4 Overall Unit 
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Fig.4.5 Output from IoT module when there is no power distribution line breakage 
 

Fig.4.6 Output from IoT module when there is breakage in power distribution line 
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4. CONCLUSION 

 
The existing system diagnosed the faults in the power distribution cable and sent the data 

collected to the Electricity department through Internet by using Node MCU IoT Module. In order 

to give the exact location of line breakage and to accelerate the recovery action, a link is sent to 

the Electricity department through internet along with the information of the damaged electric pole 

so that the recovery process has been made flexible. The link is sent using the concept of IoT. 

Buzzer is used to alert the nearby people regarding the power line breakage and this could prevent 

people from electrocution. The proposed IoT based power distribution line breakage identification 

and alerting system provides accurate location via link, the protection sequence activates in real 

time to cut off the transmission and the buzzer gets activated when the breakage in power line 

occurred. 

5. FUTURE SCOPE 

 
As the future enhancement, the following possible advancements like controlling the 

transmission line of whole city from a single control unit and as per the requirement it can be used 

to provide current to particular area. Multiple IoT hardware’s from different areas can also be 

combined on a single webpage so that it could become much convenient to monitor and control 

from remote locations. 

Similarly, the status of different transmission lines can be monitored and if they get damaged, 

automatically information should be notified through the webpage. 
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