
Principle of Low-Voltage Relay Protection
in Substations

Article Overview

Low-voltage relay protection operates by monitoring voltage levels and tripping the circuit when voltage falls

below or rises above preset thresholds to prevent equipment damage and ensure system safety.

Basic Principle

Low-voltage relay protection is designed to detect abnormal voltage conditions in electrical systems and

respond by isolating the affected circuit. The relay continuously monitors the voltage through a potential

transformer (PT) or directly from the line. When the voltage drops below a preset minimum (under-voltage) or

exceeds a maximum (over-voltage), the relay activates a trip signal to the circuit breaker, disconnecting the

load and preventing damage to equipment such as generators, transformers, and motors .

Components and Operation

o Sensing Element: A potential transformer or voltage coil senses the system voltage and converts it to a level

suitable for the relay.

o Relay Mechanism: In electromechanical relays, the voltage generates an electromagnetic force that moves a

contact to trip the circuit. In modern numerical relays, microprocessors process the voltage signal and

determine whether to trip based on programmed thresholds .

o Trip Output: The relay sends a signal to the circuit breaker to open the circuit if the voltage is outside the

acceptable range. Some relays include time delays to avoid tripping for transient voltage fluctuations .

Under-Voltage Protection

Under-voltage relays are specifically set to trip when voltage falls below a certain percentage of the rated

voltage, typically 85-90%, depending on the stage of protection. Causes of under-voltage include increased

load, transformer failure, or faults in the system. The relay ensures that equipment does not operate under

insufficient voltage, which could lead to overheating or malfunction .

Over-Voltage Protection

Over-voltage relays operate similarly but trip the circuit when voltage exceeds a preset maximum. This

prevents insulation breakdown, electrical fires, and damage to sensitive equipment .

Applications

Low-voltage relay protection is widely used in:
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o Industrial systems to protect motors and machinery from voltage fluctuations.

o Power distribution networks to safeguard transformers and feeders.

o Generators and alternators to prevent operation under unsafe voltage conditions .

Advantages

o Enhanced safety by preventing equipment damage and electrical hazards.

o Improved reliability of power systems by isolating faults quickly.

o Compatibility with modern numerical relays, allowing advanced monitoring, event recording, and

self-diagnostics . In summary, the principle of low-voltage relay protection is to continuously monitor voltage

levels and automatically disconnect circuits when voltage deviates from safe limits, ensuring both equipment

protection and operational safety.

Protective Relays: Introduction, Need for power system protection, effects of faults, evolution of protective

relays, zones of protection,

Learn how to analyze and set relay control and protection for low- medium- and high-voltage switchgear and

substations from

Protective relays are power system protection devices that monitor current, voltage,

This comprehensive article delves into the key aspects of relay protection in HV/MV substations, including

calculations,

This chapter first introduces the basic theories of power system relay protection, summarizes the functions and

basic requirements of

Introduction Relay protection is essential to ensure the stability, reliability, and safety of electrical power

systems. In

Integration with substation automation systems Improved fault detection and response times

Provide bus diferential and breaker failure protection, automation, and control in applications with up to seven

terminals per relay.

This document provides an overview of fundamentals of substation protection. It lists various types of

protective devices used in
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This guide outlines some of the principles used in modern substation automation protection systems, as well as

some

In some cases, local backup protection is justified. Local backup consists of two sets of independent primary

protection and breaker

Explore the voltage protection relay: Its working principle, functions, and how this vital component safeguards

your

Volume IV - Substation Protection. This course explains methods to protect substation buswork as well as

substation transformers.

In this technical guide, we will discuss everything you need to know about undervoltage protection, including

its

Scope Modern protection relays Multifunctional protection Product benefits Provide continuity of power to

consuments Protection of

The protective relays communicate through codes that have different meanings such as the current protection

codes
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