PROTECTION OF TRANSMISSION LINE USING NUMERICAL RELAY
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ABSTRACT


An electrical power system consists of generators, transformers, transmission and distribution lines, etc. Short circuits and various abnormal conditions often occur in a power system. The heavy current  associated with short circuits is likely to cause damage to the equipment, if suitable protective relays and circuits breakers are not provided for the protection of each section of the power system.
Overcurrent relay  is a very important protection device in power system. This protection is essential in order to avoids faults caused by any failure in the system and to ensure continuous power delivery. The overcurrent relays initiate the corrective mechanism to determine the operation time of the relay. Thus, the conventional overcurrent relays must have high reliability and accuracy to detect any fault currents present and minimizes the operation time. The entire system will be tremendously affected if the relays fail to trip or cause mal-tripping.
	Protection of three-phase transmission line using the conventional overcurrent relays not have accuracy and precision . Hence protection against various faults which risk for developing high current in the transmission line the modern digital relay called as Numerical relay is proposed. 







INTRODUCTION

OVERVIEW

         An Over Current Relay is a type of protective relay which operates when the load current exceeds a preset value. In a typical application the over current relay is used for over current protection, connected to a current transformer and calibrated to operate at or above a specific current level .This project will attempt to design and fabricate of  over current protection panel for three phase transmission line using numerical relay. In order to design it, first we require three phase supply , secondly numerical relay , fault circuit to create a fault .

  OBJECTIVE

        The objective of this project is to protect the Three Phase Transmission line  from over load power. Modern numerical relays often incorporate the logic for combined single and three-phase auto-reclosing scheme; single phase to earth faults initiate single-phase tripping and reclosure, and all the other faults initiate three-phase tripping and reclosure.
This is for selecting our desired voltage on the load side. We can avoid over voltage and over current problem numerical relay technique. In this project protection of the transmission line is controlled automatically with help of microcontroller.

NEED OF TRANSMISSION LINE PROTECTION
In an electric power system comprising of different complex interacting elements,  there always exist of possibility of disturbance and fault. The advent of large generating stations and highly interconnecting power system make early fault detection and rapid equipment isolation imperative to maintain system stability. An overhead transmission line is one of the main components in every electric power system. 
The transmission line is exposed to the environment and the possibility of experiencing faults on the transmission line (50% of total)  is generally higher than that on other main components. Line faults are the most common faults, they may be triggered by lightning strokes, trees may fall across lines, fog and salt spray on dirty insulators may cause the insulator strings to flash over, and ice and snow loadings may cause insulator strings to fail mechanically.


DESIGN OF PROTECTION PANEL USING NUMERICAL RELAY

 BLOCK DIAGRAM OF PROTECTION PANEL FOR 3-PHASE TRANSMISSION LINE:-

[image: ]Fig. 3.1 Block diagram for design of panel
	
In our project we are using three phase supply as a sending end and fault is created by fault creating circuit . Fault creating circuit is as shown in  fig3.1 below. The overcurrent protection numerical relay senses the fault overcurrent and contactors get open circuited and protect the receiving end or load from overcurrent.





FAULT  CREATING  CIRCUIT 
[image: ]
Fig.3.2 Connection for  fault creating circuit



Operation of fault creating circuit:- 
When switch S1 is close LG fault is occur.
When switch S2 is closed LL fault is occurs. 
When switches S2&S3 closed same time then LLG fault occurs .	

Definitions of faults created by fault creating circuit[6]:-
1) Single line to ground (LG) fault: - The single line to ground fault occurs when one          conductor falls to ground or contacts the neutral conductor.
2) Line to line(LL) fault:- A line to line fault occurs when two conductors are short                                     circuited.
3) Double line to ground (LLG or DLG):- The double line to ground fault occurs when two conductors are fall to ground or contacts the neutral at same time.














NUMERICAL RELAY :Conventional electromechanical and static relays are hard wired relays. Their wiring is fixed, only their setting can be manually changed. Numeric relays are programmable relays. The characteristics and behaviour of the relay are can be  programmed. They have numerous advantages.   They have small burden on CT’s and PT’s. They can process and display the signals efficiently, accurately and fast as possible manner
[image: ]
Pic.4.2 :- Numerical relay[8]
Specification:-
	Type : PNA 442
	C.T. sec: 5amps
	Aux supply: 85 to 275 volts AC/DC
                        Over current setting range: 50% to 200% in steps of 1%
                        Definite minimum time: 0.00 to 150 sec
                        High set element :200% to 3000%
                        Definite minimum time:0.00 to 150 sec
                        High set element :50% to 1600%
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