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Abstract :  The proposed project is designed to inspect and maintain high voltage transmission lines. This project consists 

of an inspection robot which is equipped with wheel mechanism to move on top of  the parallel high voltage 

transmission line, with live feedback wireless camera to check for abnormalities in transmission line that requires 

immediate action, cleaning brush for maintenance work, clamp fitted temperature sensor to monitor the 

transmission line temperature .This proposed system is an  inspection and maintenance robot and it eliminates  

the need or intervention of human operator. 

 

IndexTerms - Atmega328p microcontroller, WIFI module(NodeMCU), Temperature sensor,Customized robotic chassis,Geared 

DC motors,GSM module . 

I. INTRODUCTION 

    Power line inspection and maintenance are fields of application where robotics has yet to be introduced. However, as in many 

other hostile environments, substantial benefits in terms of worker’s safety and quality of inspection results could arise. The 

transmission line inspection robot presents one of the latest initiatives toward that goal. By safely performing this inspection 

remotely with human intervention to detect faults accurately, this will ensure a shorter response time for the technical crew to 

rectify these faults and thus help save transformers from damage and disasters. The heart of the robot prototype is an Atmega328 

microcontroller that controls the entire operation of the robot. It has both to and fro movement that helps in continuous monitoring 

of the transmission line. A rotatable camera neck is provided to turn the mounted camera forward and backward. 

II. REQUIRMENT ANALYSIS 

 

As we know inspection of HV transmission line is very risky job, and is often carried by a worker wearing a specially designed 

suit directly in contact with the transmission line(Fig1.1&1.2). The cost of testing is also too high due to design of insulation suit 

of inspection person. So this cost can be reduced by designing a robot which can be used for the same purpose, at the same time 

when person is inspecting manually it requires more time to inspect as the person needs to travel on top of the live line 

itself(Fig1.3) 

fig1.1:line inspection using cranes 

fig 1.2: line inspection using helicopters 
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fig 1.3: workers performing inspection and maintenance 

 

The major problem here is that all the maintenance or inspection work takes place when the wires are live, thus 

making this process very risky and hazardous for the person performing the inspection. To avoid these risks the 

use of robots for carrying out this process is a better solution than manual inspection work. 

 

III. LITERATURE SURVEY 
1] K. N. Lakshman Kumar, D.V. Harish, N. R. Amuthan, T. R. Siva Prasath, Implementation of Robotics in Transmission 

Line Monitoring, International Journal of Emerging Technology and Advanced Engineering,2014, vol no:4, pp 38-42. 

      This paper delibertransmissioates Maintenance of n line by using robot by application of monitoring transmission line and 

also for the transmission line damages detection. Managing maintenance of overhead transmission line is difficult, hence in order 

to maintain the same, robotic will play very important role in electrical system.Which will improves time of maintenance and 

predictive maintenance for transmission line.Considering workers safety while working on overhead line it will have good 

potential. Now-a-days inspectors are carrying inspection of transmission line by survey through aviation method which is cost to 

electricity board.On the basis of survey of workers, the robot will segregates the data and will directly transfers to control room. 

    The robot continuous run to transmission line in 500kv power line. In this techniques equipped with voltage sensor used for 

measuring voltage on transmission line, current sensor used for measuring current on transmission line. RF module for 

communication purpose. Visual Camera are installed in robot to capture the images and sent to the control area. Simulation is 

done by Proteus software. 

 

2] Robot for Power Line Inspection and Maintenance, 2008 IEEE International Conference on Robotics and Automation 

Pasadena, 2008, pp: 3970-77.          Electrical power companies usually perform regular visual inspection to check the status of 

their transmission lines mainly using helicopter equipped with external gimbals housing infrared and ultraviolet camera to detect 

hot spots and corona discharges. This solution is quite expensive, dangerous for the crew and not very reliable. Focus of this paper 

is, presenting the state of the art of the most important current projects concerning the two main categories of robots offering a 

solution of automation, vertical take-off and landing (VTOL) unmanned aerial vehicles (UAVs) and rolling on wires robots 

(RWR), to create a simple roadmap that can guide researchers and industries in the implementation of a “FULLY AUTOMATED 

LIVE LINE POWER LINE INSPECTION CONCEPT”: a rigorous live line inspection strategy based on a completely autonomous 

mobile platform capable meaningful payload and a power line data management system including specific tool for image and 

signal data processing to automatically detect defects or abnormal conditions. 

 

3]Negotiation action planning for 110kv power transmission line inspection robot, pp. 7455–Paulo Debenest, et al.. (2008). 

Expliner – robot for inspection of transmission lines, IEEE International Conference on Robotics and Automation, pp. 

3978–3984, USA,2008, IEEE, USA. 

The inspection of high-voltage transmission lines is a dangerous and time-consuming job, that relies on especially trained workers 

operating tens of meters above the ground, and close to live lines with thousands of volts. This paper presents the development of a 

tele-operated robot designed for preventive maintenance of high-voltage lines. The robot was designed with mobility in mind, so 

that cable spacers, suspension clamps and other obstacles, which so far have prevented the use of robots for inspection of high-

voltage lines, would not hamper the operation of the machine. After careful considerations on mobility, the robot was designed, 

and a prototype was built. Results of tests, performed on facilities reproducing real field conditions, are also presented in this 

paper. 

 

4]Wang Ludan, Wang Hongguang, et al (2007). Visual servo‐based line‐grasping control for power transmission line 

inspection robot, robot, vol.29, no.5,pp. 451–455, 2007. 

In the process of obstacle navigation the inspection robot arm needs to grasp the power line exactly According to the geometrical 

characteristics of the transmission line and the theory of perspective projection a stereo vision method based on single camera is 

presented to detect the orientation and position vector of the power transmission line.Based on the presented localization algorithm 
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and visual servoing theory a servo model for line grasping is built up Visual servo line-grasping experiments have been made with 

our self-developed inspection robot and the results verify the validity of the proposed method. 

 

5]Wikipedia, the free encyclopaedia over the internet “Transmission line inspection search theories”. 

This proposed system is an inspection robot and it eliminates the need or intervention of human operator. Thus, any human error is 

ruled out. In this project microcontroller family (atemega328) has been used as CPU. Whenever the robot starts inspecting on the 

transmission line it senses three main parameters as current, voltage and temperature and it displays them on alcd display which is 

mounted on the inspection robot itself. After sensing the parameters of the transmission line it moves further on to the line and 

hence inspect the total length of the parallel line for any defects and deviations in them. The line inspector then sends all of these 

parameters to a station which is nothing but a personal computer situated at stations side using transceivers. The station side 

operator is operating the robot and also receiving parameters as well as video and images of the transmission line. The station side 

operator would be using a small visual basic based interface in which two operating button with commands like forward and 

reverse are present and this interface would also be containing space where the parameter readings shall be displayed. The robot is 

also equipped with a wireless camera device, which captures the whole transmission line inspection process. 

 

IV. .OBJECTIVE AND METHODOLOGY 
 

a. Objectives  

 Maintenance of transmission line 

  inspection of transmission lines through cameras and send the data to the ground. 

  Eliminates the hazardous to the lives 

 The job done will be faster 

 The health of the power system would improve 

b. Methodology 

 The proposed project is designed to inspect and maintain high voltage transmission lines. 

 This project consists of an inspection robot which is equipped with wheel mechanism to move on top of the parallel high 

voltage transmission line, with live feedback wireless camera to check for abnormalities in transmission line that requires 

immediate action, cleaning brush for maintenance work, clamp fitted temperature sensor to monitor the transmission line 

temperature. 

 This proposed system is an inspection and maintenance robot and it eliminates the need or intervention of human 

operator. 
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V. BLOCK DIAGRAM 
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VI. WORKING 
 

 INSPECTION 

a. This project is WIFI controlled robot  

b.  This robot can be controlled through the phone by using app   

c.   It consists of 4  input commands UP,DOWN ,FORWARD,BACKWARD 

d.  In which FORWARD and BACKWARD are used for the movement of the robot on the line and UP and DOWN 

movement is for movement of the arm of the robot,these functions are carried out through data over IP 

e.   Now wirelessly transmitted data gets fed into the Node MCU which is the wifi module ,when the IP addresses of both 

wifi on the phone and wifi module matches the data gets transferred 

f.   When the data is being transferred the Node MCU sends the data to the  60RPM geared DC motor by rotating  in either 

clockwise or anticlockwise direction  

g.  This robot consists of 2 motor drivers in which motor driver 1 controls the movement of the robot and motor driver 2 

controls the arm movement 

h.   It also consist of a cleaner motor which gets turned ON when the supply is given  and turns OFF when there is no 

supply  

i. The power supply used is given  by 12V 3000Mah battery pack 

 

 MAINTENANCE 

 

a. The robot consist of an temperature sensor is connected to Atmega 328p micro controller 

b.  Atmega 328p controls the GSM module  

c. The GSM module provides  SMS to the users phone regarding the temperature of the line if there is any issue with it 

d.  A camera is placed on the robot to provide us the live video playback of the movement  

e. This live video feedback can be seen on an laptop 

 

VII. .COMPONENTS  
 

 Atmega328p  

 It is an 8-bit and 28 Pins AVR microcontroller , manufactured by Microchip, follows RISC architecure and has a 

flash type program memory of 32KB. 

 

 It has 8 Pin for ADC operations, which all combines to form PortA ( PA0 – PA7 ).  

 

 

 It also has 3 built in Timers, two of them are 8 Bit timers while the third one is 16-Bit Timer. 

 
 

 

 ATMEGA  AND ARDUINO 

 ATmega-328 is the most micro-controller that is used while designing.  

 

 ATmega 328 is the most important part of Arduino ,The program is uploaded on the AVR micro-controller 

attached on Arduino.  
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Flow chart of Ardiuno with atmega 328p 

 

 

 

 

 WIFI MODULE 

 

 ESP8266 is an UART-WiFi transparent transmission module with ultralow power consumption, specially 

designed for the needs of a new connected world.  

 

 It offers a complete and self-contained Wi-Fi networking solution, allowing it to either host the application or to 

offload all Wi-Fi networking functions from another application processor.  
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  ESP8266 has powerful on-board processing and storage capabilities that allow it to be integrated with the 

sensors and other application specific devices through its GPIOs with minimal development up-front and 

minimal loading during runtime.  

 

  Its high degree of on-chip integration allows for minimal external circuitry, and the entire solution, including 

front-end module, is designed to occupy minimal PCB area.  

 

 ESP8266 Serial Wifi Wireless Transceiver Module is suitable for Uno, Mega 2560 and Nano. 

 

 

 

 

 

 

 

 

 

 

 

 

 DHT11 TEMPERATURE SENSOR 

 

 DHT11 humidity and temperature sensor is available as a sensor and as a module. 

 

  The difference between this sensor and module is the pull-up resistor and a power-on LED. 

 

 

 DHT11 is a relative humidity sensor.  

 

  To measure the surrounding air this sensor uses a thermistor and a capacitive humidity sensor.  

 

 

  DHT11 humidity and temperature sensor is available as a sensor and as a module.  

 

 The difference between this sensor and module is the pull-up resistor and a power-on LED. DHT11 is a relative 

humidity sensor.  

 

 

 To measure the surrounding air this sensor uses a thermistor and a capacitive humidity sensor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 MODULE PIN 

DHT11 TEMPERATURE SENSOR 
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Flowchart of DHT11 temperature 

 

 ROBOT CHASIS 

  A chassis consists of a framework that supports an inanimate object, analogous to an animal's skeleton. 

  

 According to me it is the skeleton of the robot. The first part of a robot is its chassis. The shape and size of the 

chassis depends upon the shape of the robot or vehicle to be made.  

 

  The shape can be circular,rectangular,triangular.  

  

 Circular and rectangular shapes are most widely used but you can make chassis of any desired shape,it can even 

be irregular depending upon the application of the robot. 

 

 GEARED DC MOTORS 

 DC motor 

 A DC motor is any of a class of electrical machines that converts direct current electrical power into mechanical 

power. 

 

 The most common types rely on the forces produced by magnetic fields. Nearly all types of DC motors have some 

internal mechanism, either electromechanical or electronic, to periodically change the direction of current flow in 

part of the motor.  
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 GEARED DC MOTOR  

 Geared DC motors can be defined as an extension of DC motor which already had its Insight details demystified here.  

 

 A geared DC Motor has a gear assembly attached to the motor. The speed of motor is counted in terms of rotations of 

the shaft per minute and is termed as RPM .  

 

 The gear assembly helps in increasing the torque and reducing the speed. Using the correct combination of gears in a 

gear motor, its speed can be reduced to any desirable figure.  

 

  This concept where gears reduce the speed of the vehicle but increase its torque is known as gear reduction.  

 

 This Insight will explore all the minor and major details that make the gear head and hence the working of geared DC 

motor. 

                                                                                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GSM MODULE  

 

 A GSM module or a GPRS module is a chip or circuit that will be used to establish communication between a mobile 

device or a computing machine and a GSM or GPRS system.  

 

  GSM is a mobile communication modem; it is stands for global system for mobile communication (GSM).  

 

  The idea of GSM was developed at Bell Laboratories in 1970.  It is widely used mobile communication system in the 

world. 

 

 GSM is an open and digital cellular technology used for transmitting mobile voice and data services operates at the 

850MHz, 900MHz, 1800MHz and 1900MHz frequency bands. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advantages  

 

 Risk of HV lines inspection by human workers will reduce. 

 

 Cost of inspection will reduce. 

 

ROBOT CHASIS GEARED DC MOTORS 

GSM MODULE 
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Gripper with 

temperature 

sensor 

  Less time required for inspection with greater accuracy.  

 

 Robotic systems prove to be safe and reliable. 

 

 Easy to operate. 

 

Disadvantages  

 

 Cannot inspect continuously due to the presence of towers.  

 

 Robot needs to be placed on the transmission line initially. 

 

6)FINAL OUTCOME 

 

 

 

i) In this work, a tool to automate the inspection of transmission lines was developed, decreasing the time interval of line 

disconnection and increasing the safety of the maintenance procedures. 

ii) These act as tools to carry out repair in damaged cables. 

iii) and, finally, a system to execute autonomous inspection through the recognition of damages in the ground cables. 
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