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110kV Relay Protection Principle

Overview

Protective relays and devices have been developed over 100 years ago to provide
“last line” of defense for the electrical systems.

Key Takeaways

110kV relay protection ensures rapid fault detection and isolation to maintain system
stability and reliable power supply.

Overview of 110kV Relay Protection

Relay protection in a 110kV substation is designed to detect abnormal conditions
such as short circuits, overloads, or earth faults, and isolate the affected section to
prevent damage and maintain continuity of supply for the rest of the network . The
protection system is applied to transmission lines, transformers, and busbars, and
typically includes primary and backup protection schemes to ensure reliability .

Key Protection Principles

Fault Detection and Isolation: Relays continuously monitor current, voltage, and other
electrical parameters. When a fault occurs, the relay sends a trip signal to the circuit
breaker to disconnect the faulty section .

Types of Relays Used:
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* Overcurrent Relays: Operate when current exceeds a preset threshold, often with
inverse-time characteristics to coordinate with downstream devices .

 Differential Relays: Compare currents entering and leaving a protected zone (e.qg.,
transformer or busbar) and trip if a difference indicates an internal fault .

» Distance Relays: Measure impedance along a transmission line to detect faults at
specific locations, commonly used for line protection .

* Gas (Buchholz) Relays: Detect internal transformer faults by sensing gas
accumulation or oil movement .

Coordination and Selectivity: Relays are coordinated so that the device closest to the

fault operates first, while upstream or backup relays act with a time delay to maintain
system stability . This ensures minimal disruption and prevents unnecessary tripping

of healthy sections.

Speed and Reliability: For 110kV systems, primary protection typically operates
within 0.5 seconds for short-circuit faults, while backup protection may operate with a
slight delay (0.1-1.0 seconds) depending on fault location and current magnitude .

Redundancy and System Stability: Meshed 110kV networks often use duplicated
primary protection and backup relays to comply with the N-1 redundancy rule,
ensuring that a single fault does not compromise the entire system .

Application in Substations

In a 110kV substation, relay protection is integrated with the main wiring scheme.
Single bus sectionalized or double bus configurations are chosen based on reliability
and flexibility requirements. Relays are set according to short-circuit current
calculations for maximum and minimum operating modes, ensuring proper tripping
under all conditions .

Summary

The principle of 110kV relay protection is to rapidly detect faults, isolate the affected
equipment, and maintain power system stability. It relies on a combination of
overcurrent, differential, distance, and gas relays, coordinated with precise timing
and redundancy to ensure reliable and secure operation of high-voltage substations .
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TECHNICAL SPECIFICATION FOR CONTROL AND RELAY

© 2026 ZITHA TECH SPECIALTY CABLES (Pty) Ltd - All rights reserved



Page 4/10
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“last line” of defense for the electrical systems.

TECHNICAL SPECIFICATION FOR CONTROL AND RELAY

Main protection i.e. distance scheme and differential scheme shall be of fast acting
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