
Standards for Evaluating the Quality of
Relay Protection

Article Overview

Protective relays are evaluated using IEC 60255 and IEC 61850 standards, which define performance, testing,

and functional requirements to ensure reliability and safety in power systems.

Key Standards

IEC 60255 Series The IEC 60255 series is the primary international standard for protective relays. It covers

functional requirements, performance testing, and evaluation methods for relays used in electrical transmission

and distribution systems . Key parts include:

o IEC 60255-1:2022 - Specifies common rules and requirements for measuring relays and protection

equipment, including distributed protection schemes, control, monitoring, and process interface equipment .

o IEC 60255-27:2025 - Focuses on product safety requirements for measuring relays and protection

equipment, including AC voltages up to 1,000 V and DC voltages up to 1,500 V .

o IEC 60255-121 - Defines relay performance testing, including test conditions, sequences, and pass/fail

criteria .

o IEC 60255-1xx - A functional standard series under development to standardize evaluation of protection

functions, relay selection, settings, commissioning, and operation . IEC 61850 Series This standard addresses

communication protocols and interoperability for protection relays in modern smart grids, ensuring reliable

data exchange and integration with substation automation systems .

Evaluation Criteria

Protective relays are evaluated based on several functional and operational criteria:

o Reliability - The relay must operate correctly under fault conditions and remain stable during normal

operation .

o Selectivity - Ability to discriminate between faults requiring immediate action and conditions that do not .

o Speed of Operation - Relays must operate neither too slowly (risking equipment damage) nor too quickly

(causing unnecessary trips), .

o Sensitivity - Must detect faults under minimal operating conditions while avoiding false trips .

o Coordination with Circuit Breakers - Ensures proper tripping of breakers based on relay signals .

Testing and Maintenance

Standards recommend comprehensive testing programs that simulate both fault and normal operating

conditions:
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o Acceptance Testing - Includes control power tests, current transformer (CT) and potential transformer (PT)

tests, and device-specific tests .

o Commissioning and Startup - Verifies relay settings, functional operation, and integration with protection

schemes .

o Routine Maintenance - Preventive testing is typically recommended annually or every 1-3 years, depending

on operating environment, reliability requirements, and manufacturer guidance .

o Performance Tests - Include timing, pickup, and trip accuracy tests, as defined in IEC 60255-121 .

Practical Considerations

o Relay evaluation should consider environmental factors, aging, and failure rates.

o Modern standards also address smart grid challenges, including distributed energy resources and

inverter-based systems .

o Documentation of test results and adherence to IEC standards ensures system safety, stability, and regulatory

compliance . By following these standards, engineers can ensure that protective relays operate reliably,

selectively, and safely, minimizing the risk of equipment damage and maintaining power system stability.

The aim is to help users in evaluating protection functions on a standardised basis with respect to relay

selection,

This handbook covers the code of practice in protection circuitry including standard lead and device numbers,

mode of

The new generation of intelligent substations has achieved online monitoring functions for secondary

equipment,

This standard specifies standard service conditions, standard ratings, performance requirements, and testing

requirements for relays

Index Terms -- Distance protection relay, Distance protection testing, El ectronic equipment testing, IEC 602

55-121,

Reliably working protection relays are key in modern energy systems. Read on to learn about best

Service conditions, electrical ratings, thermal ratings, and testing requirements are defined for relays and relay

systems used to
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Develop maintenance strategy based on the evaluation results of the current operating state of the protection

system. It

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

defense for the electrical

Based on this, this paper proposes a novel relay protection equipment status evaluation strategy. Firstly,

considering the fuzziness

This standard specifies design tests for relays, relay systems, and control devices used for the protection and

control of electric

Protective relay testing may be divided into three categories: acceptance testing, commissioning, and

maintenance

Ensure optimum system performance, efficiency, and safety with preventive relay maintenance and testing

Today''s challenges in

Introduction Relay systems protect high-voltage equipment and transmission lines to ensure safe, stable

systems. Although failure of

What you''ll learn Understand the complete requirements of IEC 60255 and IEC 255 standards for measuring

relays and protection

These test requirements represent the electromagnetic compatibility immunity requirements and have been

selected
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