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Article Overview

Relay protection in power systems is governed primarily by ANSI/IEEE standards, which define device

functions, testing, and operational requirements to ensure reliable and coordinated fault isolation.

Key Standards

ANSI/IEEE C37.2 defines device function numbers and acronyms for protective relays, circuit breakers, and

related equipment. Each relay function is assigned a unique number, such as 51 for time overcurrent or 59 for

overvoltage, with suffixes (e.g., N for neutral, G for ground) to indicate specific applications . Multifunction

devices performing multiple protective functions are designated as device 11, with all functions documented

in relay-setting records or schematics . IEEE Std C37.90 specifies service conditions, electrical and thermal

ratings, and testing requirements for relays and relay systems. It establishes a reproducible basis for designing,

evaluating, and verifying relay performance under various operating conditions, including insulation, impulse,

and temperature tests .

Functional Requirements

Protective relays must meet several critical criteria:

o Reliability: Operate correctly under actual fault conditions after long periods of standby .

o Selectivity: Discriminate between faults requiring immediate action and normal operating conditions.

o Speed: Respond promptly to isolate faulty sections to prevent system-wide disturbances.

o Sensitivity: Detect faults accurately under minimal operating conditions.

o Coordination: Work in conjunction with other relays and circuit breakers to ensure proper system protection

.

Practical Implementation

Relay protection standards also cover:

o Connection and wiring practices: Standard lead and device numbers, terminal strip connections, and

multicore cable color codes .

o Testing and commissioning: Procedures for verifying relay operation, switchgear, and instrument

transformers before energization .

o Special protection schemes: Differential, directional, distance, and restricted relays for generators,

transformers, lines, and capacitor banks .

o Integration with modern systems: Multifunction numerical relays and smart relays interfacing with digital
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control systems for enhanced monitoring and fault analysis .

Objective of Relay Protection

The primary goal is to quickly isolate faulty sections while maintaining the stability and continuity of the rest

of the power system. Modern standards ensure that relays operate reliably, selectively, and rapidly, adapting to

both traditional electromechanical devices and advanced numerical relays . By adhering to ANSI/IEEE

standards and recommended practices, engineers can design protection systems that are safe, efficient, and

capable of minimizing damage during electrical faults.

The new protection relay functional standards are designated as the IEC 60255-1xx series. The standardisation

of

The handbook for protection engineers includes guidelines on protective circuitry, protective relay principles,

and testing procedures

Power System Relays Standards concentrate on the application, design, construction and operation of

protective, regulating,

A fast and selective arc fault mitigation for air-insulated LV &amp; MV switchgear and Relion protection and

control relays and sensor

Abstract: Protective relays and devices have been developed over 100 years ago to provide "last line" of

defense for the electrical

Each country has its own national safety standards according to voltages, weather conditions and safety

approaches. Using safety

Information on the concepts of protection of ac transmission lines is presented in this guide. Applications of

the

Compliance with National and International standards ensures the safety of electrical appliances and

minimises the risk to life, health

A preventive maintenance program should ensure the functionality of the relay system without causing

additional problems in the

Protection System Elements Protective relays Circuit breakers CTs and VTs (instrument transformers)
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Communications channels

Scope: Concepts and applications of AC transmission line protection are presented in this guide. Many

important issues, such as

A comprehensive handbook for protection engineers covering relays, testing, standards, and protection

schemes for generators,

Operation, Maintenance, and Field Test Procedures for Protective Relays and Associated Circuits Previously

Titled: Field Testing

A review of generally accepted applications and coordination of protection for power system distribution lines

is presented. The

This identified a need for revising some of the existing standards and for developing new standards taking into

account

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

panel built
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