
© 2020 JETIR July 2020, Volume 7, Issue 7                                                              www.jetir.org (ISSN-2349-5162) 

JETIR2007005 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 28 
 

ROBOTICS FOR INSPECTION OF HIGH 

VOLTAGE TRANSMISSION LINES  

 1Suhana khanum N, 2Chaithra B C, 3B Ashwini, 4 Ozwin Dominic Dsouza 
1 2 3 UG Scholars, 4Assitant Professor 

Department of Electrical and Electronics Engineering, BMS Institute of Technology and Management, Bengaluru, 

Karnataka, India. 

 

 
Abstract: Transmission line inspection has usually been a high risk and expensive work. Hazardous works so as to damage 

operator as properly as recurring that require specific handling. India relies mostly on electric energy structures for commercial 

as properly as home utilization. Unfortunately, the electrical energy distribution structures are inefficient causing wastage of 

about 30% at some stage in transmission from power plant to the end users. Our paper describes the introduction of a mobile 

tool designed to move alongside the high-strength transmission lines continuously analysing various parameters including 

energy loss at some stage in transmission of power from the generation sites to the houses of the consumers. In case of any 

malfunctioning or abnormality, the tool intimates the people responsible through IOT. Parameters like GPS, temperature and 

distance are measured and solar panel is employed by coupling with the battery making the tool environment-friendly. The 

content supplied over here gives the improvement of a tele-operated Expliner robot designed for preventive renovation of high-

voltage electric powered transmission. Automated transmission line examination and fault revealing is proposed to perform 

through image processing, and sensory data acquisition.  

 

Index Terms: Tele-Operated, IOT (Internet of things), Expliner. 

 

I. INTRODUCTION 

In India, the intake of electric powered energy has extended to a startling amount due to a growth in users, and a boom in 

commercial power intake. Despite how carefully the designing of the circuit is carried out, losses do exists in the transmission 

strains. External elements or internal factors results in the increase of electrical power losses, and thus, the wastage of 

electricity. To call a few, some strength losses encompass losses because of ohmic resistance, atmospheric conditions, 

miscalculations, etc. all through transmission between assets of supply to the consumers (or load centre). Technical survey 

carried over the years delineate that  around 35-40% of the entire power generated inside the power plant life makes their 

manner to the end-user. Rest all will be lost in the shape of power loss. This will curtail the financial and electrical stand of our 

land. High voltage transmission traces connecting the power plants and sub-stations positioned near the load (How electricity is 

brought to consumers, n.D.) form a vital a part of delivering electricity from the source to the customer. It is one of the key 

factors in determining the reliability of the energy infrastructure in a country. Various components are involved in the 

transmission system. They should be well maintained consistently with given protection and reliability standards below a harsh 

environmental condition. The feasible damages and degradation as a result of poor weather and long-term use could result in 

the unfinished functioning of the components (Overhead Distribution Manual, n.D. ), which could result in power loss and 

poor carrier to the customers. Hence, we have come up with a concept of designing a robot to travel alongside the high strength 

transmission traces where the day to day guide inspection cannot be completed frequently. The device keeps track of 

environmental situations along with temperature and transmission line parameters. 

 

II. CONVENTIONAL METHODS OF INSPECTION 

 

 
Fig 1: Ground inspection 

 

Fig 2: Manual inspection 
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Ground inspection: Ground inspection is the oldest and maximum intuitive transmission line inspection technique. A crew of 

service employees is dispatched out on the field to look into an electricity line. The personnel carry gadget to assist them of 

their task, but in the end depend on their senses to perform the inspection. If the electricity line is on the point of roads or 

passable waterways, this method is used. In locations with heavy snow-fall, snowmobiles may be used. If no further convenient 

choice is out there, the provider employees have to traverse the length of the line on foot. Once under the energy line, the 

service personnel have to check the status of it. The primary method of doing this is to visually asses the structures, the usage 

of binoculars, cameras, or plain eyesight. Visual assessment is a sufficient way for plenty inspections of vegetation, insulators, 

towers, and cables.  

 

Manual inspection: To inspect the traces, people ought to walk on the cables, in many cases suspended few hundred meters 

above the ground. Special gondolas may also be employed, permitting the operator to “slide” at the cables. These methods 

imply the interruption of transmission of electricity, require professional people, and disclose the people to unusual levels of 

risk and stress.  

 

Visual inspection via helicopters: This technique is to perform visible inspection of the cables by way of helicopter with 

video cameras. Pattern-recognition algorithms can be used to enhance the performance of inspection by means of video. 

However, those inspection tasks have a tendency to be expensive, and frequently offer just partial photographs of the cables. 

Flying helicopters close to the transmission traces and towers additionally involves risks that need to be avoided. Some of these 

dangers may be reduced by means of using unmanned helicopters.  

 

Sensors technique: As alternatives to visible inspection, thermal sensing, X-ray and electric powered sensing may be used to 

stumble on damage within the transmission traces, however the sensors need to be located adjacent to the cables. 

 

Fixed sensor technique: A constant sensor is set up at the power line device and stays there throughout its carrier life. Data 

from any such sensor is transmitted by means of cable or by RF-communication. The requirement of power in present day 

sensor structures is often made, so tiny that a battery is sufficient for years of operation. Other energy supply alternatives in use 

these days are solar cells, and equipment established on the conductor itself can be through induction that gathers energy from 

the varying magnetic field of the live line. 

 

III. LITERATURE SURVEY 

 

Expliner robot by Paulo Debenest, Michele Guarnieri, Kensuke Takita, Edwardo F. Fukushima, Shigeo Hirose, Kiyoshi 

Tamura, Akihiro Kimura, Hiroshi Kubokawa, Narumi Iwama and Fuminori Shiga employs pulleys to move on the 

transmission lines, and has a carbon-fibre structure with a T-shaped base and a 2- DOF manipulator [1]. 

 

A Remotely Operated Vehicle (ROV) prototype was implemented to test the proposed approach in a single transmission line 

span by Thamashi Malaviarachchi, Thadeesha Perera, Supun Perera, Pasika Ranaweera [2]. The intended functions of the 

proposed ROV are positioning, live video transmission and the sag template indication of the transmission line which are being 

explicated in this paper. But the proposed design is supposed to be operated in a single span. But for the industrial applications, 

span to span operation is a compulsory requirement. Therefore, an enhanced structure should be designed which consists of 

three wheels to successfully operate on multiple spans. The ground clearance is expected to be in a standard range of 15-20 m. 

Hence, a sensor with more than 20 m is required. Currently, the prototype operates with an ultrasonic sensor which has a 

maximum range of 5 m. Therefore, to achieve the required range with actual transmission lines, high precision LIDAR system 

can be implemented.  

 

Autonomous inspection robot by Ayush Kumar pandey developed cable car for navigating on the wires. A set of wheel‐claw 

mechanism is mounted on the end of each arm. The robot can hop on the wires with its arms and claws. The control system and 

the inspection devices are installed within the control box which is suspended under the body of the robot. Each arm has 4 

DOF. The rotary joint on the arm can regulate the claws for grasping object accurately. The screw and nut mechanisms are 

applied to drive the claws and wheels upward and downward. This prototype failed to operate in different climatic conditions 

and was inadequate to maintain a proper centre of mass on the inclined cables. This failed to implement the protection of robot 

from EMF effects [3]. 

  

 

 

 
Fig 4: Sensors method 

 
Fig 3:visual inspection by helicopters 
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LINESCOUT, developed by MONTAMBAULT and POULIOT addresses [4] these issues elegantly by moving on the live 

lines with enough mobility to overcome suspender clamps and other obstacles, while performing simple maintenance, and 

repair tasks. However, the sensing of live lines especially of multiple cables simultaneously — still represents a challenge.  

 

The LineRover, developed by MONTAMBAULT was perhaps the first practical robot for the inspection of lines, but was not 

able to cross large obstacles. In order to overcome this limitation, SAWADA developed [5] a robot with several degrees of 

freedom that uses a rail to cross suspender clamps, in a rather heavy and complex configuration.  

 

In CHINA, TANG, ZHU and others have worked on a robot that moves on the ground wire, above the live line. The ground 

wire has few obstacles and is easier to navigate. However, this brings additional limitations regarding the quality of the data 

acquired from the live lines, since the robot can obtain only partial images of the cables [6]. By moving the position of its 

centre by moving the position of its centre of mass, Expliner actively controls its posture and overcomes obstacles. But the 

current prototype could confirm its mobility concept on horizontal lines, but not on inclined cables. Therefore, its overall mass 

must be reduced, while concentrating mass in the counter-weight, so that the motion units can be lifted more and perform 

obstacle avoidance even on inclined cables. Expliner was able to climb cables with an inclination of up to 30 degrees. 

However; the motion units were dragging more electric current than the recommended limit to operate continuously. In 

addition, overcoming spacers on inclined cables require Expliner to change its centre of mass. One type of spacer could not be 

overcome [7]. 

 

P. S. Ranaweera_, D. C. Alahakoony, K. S. S. Prabhashwaray and A. M. G. V. I. Lakmaly proposes a method being tested by a 

prototype for traversing alone the transmission conductor, inspecting the line through a real time video streaming, detecting 

faults and pinpointing them through Geo Tagging. This technology will expand the remotely operating distance of the ROV. 

Furthermore, a mechanism was developed to enable the robot to cross over from one span to another in the transmission 

network which includes suspension type insulators. However, the operating time of the prototype ROV is considerably low due 

to its high energy consumption [8]. 

 

IV. OBJECTIVE 

 

 This project revolves around the creation of a mobile tool designed to move alongside the high-voltage transmission lines 

constantly analysing various parameters including rate of electricity loss throughout transmission from the power plants to the 

houses of the consumers. 

 Conventional methods require manual inspections which can be dangerous because of the high electricity inside the 

transmission lines. Through these devices, periodical check-ups can be avoided. 

 Any damage in the transmission lines can be detected most effectively after conditions like low voltage or power cuts occur. 

By the usage of these robots, future mishaps can be effectively prevented. 

 In case of any malfunctioning or abnormality, the tool intimates the people responsible through IOT. 

 Parameters like GPS, temperature and distance are measured and solar panel is utilized by coupling with the battery making the 

robot environment-friendly.  

  To provide safety, unlimited and uninterrupted power for all. 

 

 

V. DEVELOPMENT PLATFORMS 

 

Front End development: 
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Web Interface Design: 

 

 
Fig 5: Authentication page 

 

 

The main web interface of this robot contains the real time image capturing of a fault, GPS plot and the type of fault which are 

obtained by the acquired sensor data from the robot. This interface is developed using HTML, CSS, PHP and JavaScript. First 

a user has to login with the username and password which is issued by the system administrator to get access to the interface. 

The authentication page is shown in the fig 5. Authorization depends only on the administration except the user cannot get 

access himself to the web page. Here the extracted faulty images of HV cables, type of faults and GPS plot of fault lines are 

saved in different folders.  

 

Hardware components: 

 

Raspberry pi 3: This fruit-named computer is a precious tool for students, artists, and of course hobbyists and hackers. With 

features for developing things in several areas, it's not a surprise to possess many on-board 5V regulators, so if your supply 

voltage is up to 12V you can also source 5V from the board. In this model Raspberry pi is configured to work as a server for 

wireless data transmission. 

 

Lithium polymer battery: A 11.1V lithium Polymer battery to power the whole Robot. 

 

Voltage regulator: A regulator like LM7805 can convert 11.1 V of battery to 5V (for Raspberry Pi).  

 

DC geared motion: Geared DC motors can be defined as an extension of DC motor. A geared DC Motor incorporates a gear 

assembly attached to the motor. The speed of motor is measured using metric rotation/minute typically is in thousands if not 

million rotations/minute. 

 

LC293D driver: L293D is a Motor Driver IC which allows DC motor to drive on either direction. L293D may be a 16-pin IC 

which can control a set of two DC motors simultaneously in any direction. It implies that you can control two DC motor with a 

single L293D IC.  

 

Pi camera: This is a portable lightweight camera that supports Raspberry Pi. It communicates with Pi using the MIPI camera 

serial interface protocol. It is normally employed in image processing, machine learning or in surveillance projects.  

 

Buzzer: This is a small yet efficient component to add sound features in our project for fault detection in remote places.  

 

GPS module: GPS receivers use a constellation of satellites and ground stations to compute position and time almost 

anywhere on earth. It detects the exact location of the faults on HV cables for preventive measures.  

 

Sensors: An ultrasonic sensor is an electronic device that measures the distance of a target object by emitting ultrasonic sound 

waves, and converts the reflected sound into an electrical signal. Ultrasonic waves travel faster than the speed of audible sound 

(i.e. the sound that humans can hear).colour sensor is used to detect the conductor colour during faults. Temperature sensors 

are used to detect the temperature of conductor during short circuits or increase in current level in conductors during faults.. 
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Block diagram of proposed model: 

 

 
 

VI. WORKPLAN 
 

 Smart power line robots are hung along the HV lines for inspection and rectification. The robot is powered up employing a 

12V battery which is being continuously recharged using an environment-friendly solar panel. The power is distributed to the 

voltage regulator which successively steps down, and forwards the voltage to the relevant low- power components.  

 Dc Motors are attached to the driver circuit (L293D) for to and fro motion of  the robot along the transmission line  

 Sensors like ultrasonic, current, temperature and colour are used for smart metering which ensures accuracy and reliability.  

 Ultrasonic sensors are used for obstacle detection within the specified range.  

 The expedience of the current limit and therefore, the upswing in temperature can be sensed using temperature sensor 

 The damage to the wire just in case of humidity, moisture which results in colour change is detected using colour sensor. 

 The internet connection is used to plot data obtained from sensors online. The significant aspect of the robot involves the 

utilization of GPS module which provides the exact location of fault. The Raspberry pi is configured to work as a server, in 

order that GPS data is hosted as HTML data to the user end. Distance measuring data is obtained by Raspberry pi through 

GPIO pins.  

 Analysis of the above- mentioned parameters are controlled using raspberry pi which acts as a server using python 

programming and data can be accessed through a web page.  

 Wireless transmission of the measured parameters which intimate the concerned authority to rectify the problem before it 

becomes an issue.  

 Real time monitoring is carried out using pi camera. 

 
VII. FUTURE SCOPE 

 

The magnetic field energy harvesting unit is capable of recharging the battery employed in the robot and provides a low cost 

solution than renewable energy sources.  

To beat the difficulties appeared in the presence of magnetic and electrical fields of high voltage lines, a well-insulated 

enclosure box is constructed. This enclosure consists of a magnetic shield, an electrical shield (Faraday’s cage) along with a 

roof to withstand the climatic conditions.  

Future enhancements include building a mechanical structure which can move to different transmission lines bypassing the 

repeaters, and transformers between them.  

 
VIII. CONCLUSION  

 

The project is intended in a way to improve efficiency and to be as much user-friendly is as possible. Simplicity of component 

use also works as an element for low power consumption and simple maintainability. These power line inspection  smart robots 

are going to be considerably effective and we hope, will bring forth a revolution in the Power and Electricity Board of our 

nation leading to a greener future and unlimited, uninterrupted power for all. 
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