
2019 Relay Protection

Article Overview

In 2019, relay protection systems were dominated by digital and numerical relays, offering enhanced

reliability, multifunctionality, and communication capabilities compared to traditional electromechanical

relays.

Evolution of Relay Technology

By 2019, protective relays had largely transitioned from electromechanical devices to digital and numerical

relays. Electromechanical relays, which relied on coils and moving parts to detect overcurrent, overvoltage, or

frequency deviations, were still in use due to their long lifespan, but they provided limited fault analysis and

indication capabilities . Digital relays, often microprocessor-based, could emulate multiple electromechanical

functions in a single device, provide self-testing, store multiple protection settings, and interface with SCADA

systems for monitoring and control .

Digital Relay Protection Systems

Modern digital relay protection systems in 2019 integrated several components:

o Intelligent Electronic Devices (IEDs) for protection and control of substation equipment

o Merging Units (MUs) to convert analog signals from current and potential transformers into synchronized

digital data

o Process Buses (PBs) for communication between IEDs

o Breaker Controllers (BCs) and Power Supplies (PS) to operate circuit breakers and power the electronics

These systems offered redundancy and reliability, allowing autonomous protection devices to back up

centralized protection, ensuring continuous operation even if one component failed . Digital relays also

enabled advanced fault analysis, waveform recording, and flexible protection strategies that were impractical

with electromechanical relays .

Market Overview

The global protective relay market in 2019 was characterized by steady growth and modernization. North

America alone had an estimated market size of $660 million for utility and industrial applications, reflecting

ongoing replacement of older relays with digital and numerical devices . The market study highlighted the

importance of Ethernet-based communication networks for protection, control, and automation, and the

increasing adoption of multifunctional relays capable of handling multiple protection tasks in a single unit .

Key Advantages in 2019
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o Multifunctionality: One numerical relay could replace several electromechanical relays, reducing capital and

maintenance costs 

o Self-testing and diagnostics: Relays could automatically verify readiness and alert operators to faults 

o Communication and integration: Digital relays interfaced with SCADA and other supervisory systems,

enabling remote monitoring and control 

o Enhanced reliability: Redundant digital protection schemes improved system resilience and minimized

downtime 

Conclusion

In 2019, relay protection systems had become highly digital, reliable, and multifunctional, combining

advanced fault detection, communication, and control capabilities. The shift from electromechanical to digital

and numerical relays allowed utilities to improve protection performance, reduce costs, and integrate modern

monitoring and automation technologies across substations and transmission networks .

What is Protection Relay? Protection relays have a crucial role in maintaining the safety, reliability, and

integrity of

Enhance reliability of relaying protection in smart substations to ensure stable and safe power system

operation. Explore strategies

A primary motor protective element of the motor protection relay is the thermal overload element and this is

accomplished through

TE offers types of protective relays from overcurrent relays to safety relays that trips a circuit breaker when

Relays are generally available in different types like reed, protective, thermal, electromagnetism, reed,

Buchholz relay,

C37.230-2020 - IEEE Guide for Protective Relay Applications to Distribution Lines Abstract: A review of

generally accepted

Abstract -This paper presents the design and operation of the protection of long EHV/UHV transmission line

using microcontroller

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

basic requirements of

This document provides an overview of protective relaying fundamentals. It discusses what protective relaying
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is, the reasons why

Learn how protective relays detect faults, trip breakers, coordinate protection zones, and

Eaton''s protective relays provide you with unique microprocessor-based devices that eliminate

Protection Relays The relay is a well known and widely used component. Applications range from classic

panel built

Based on the identified shortcomings of this existing technical solutions for the implementation of relay

protection electrical networks,

The crisis of traditional relay protection: A disruption of the technological paradigm Using the high

short-circuit currents and system

The 857 medium/high-voltage motor and feeder protection relay contains the essential protection functions

needed to protect

Abstract--The report outlines the general principles of building relay protection devices with their inherently

developed
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