
Principles of Relay Protection Setting
Coordination

Article Overview

Relay protection coordination ensures that only the faulted section of a power system is isolated, maintaining

system stability and minimizing equipment damage.

Core Principles

Selective Tripping: The primary goal of relay coordination is to ensure that the relay closest to the fault

operates first, while upstream relays act as backups. This prevents unnecessary outages and limits the impact

of faults to the smallest possible area . Reliability and Dependability: Relays must operate correctly under

fault conditions (reliability) and avoid false trips during normal operation (dependability). Proper coordination

ensures that protective devices respond accurately to abnormal currents . Time-Current Grading: Coordination

often uses time-graded protection, where relays are set with incremental operating times. Definite-time relays

operate after a fixed delay, while inverse-time relays operate faster for higher fault currents. This approach is

particularly effective in radial networks . Grading Margins: A grading margin is the time difference between

consecutive protection stages. It ensures that downstream relays clear faults before upstream devices operate,

even under varying fault currents. Inverse-time relays typically require longer grading margins due to

measurement inaccuracies . Standards Compliance: IEC standards (IEC 60255, IEC 60947) and IEEE guides

(e.g., IEEE Std C37 series) provide frameworks for relay settings, time-current curves, and selectivity criteria.

Compliance ensures interoperability, accuracy, and safety across devices from different manufacturers .

Coordination Procedure

o System Analysis: Gather single-line diagrams, transformer and feeder impedances, maximum and minimum

fault currents, load currents, and motor starting characteristics .

o Relay Selection: Choose appropriate relays (definite-time, inverse-time, or multifunctional numerical relays)

based on network configuration and fault current variations .

o Setting Calculation: Determine relay pickup currents and operating times to achieve selective tripping. Plot

time-current curves for all relays on a common scale to verify coordination .

o Verification: Check relay operation under maximum and minimum fault conditions, ensuring grading

margins are maintained and backup relays function correctly .

Practical Considerations

o Fast Operation: Faster relay operation reduces thermal stress, voltage dips, and post-fault load peaks,

improving system stability .

o Radial vs. Networked Systems: Time-graded protection is ideal for radial feeders, while more complex

networks may require time- and current-graded or numerical relay schemes .

o Human Safety and Equipment Protection: Properly coordinated relays prevent injury, limit equipment
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damage, and maintain continuity of service . By following these principles, engineers can design selective,

reliable, and efficient protection systems that safeguard both personnel and equipment while minimizing

service interruptions .

Relay coordination is vital for hospitals, data centers, and large factories. In these buildings, a power failure in

one room shouldn''t be

Understanding the basics of relay coordination, identifying different types of relay coordination, conducting

protection

Introduction The selected protection principle affects the operating speed of the protection, which has a

significant

What is relay coordination: The relay co-ordination is nothing but a tripping of protecting relay in a sequence

or order in electrical

Step-by-step tutorial on building a time-current coordination chart for a three-level protection system. Covers

TCC

The evolution from simple time-graded systems to sophisticated logic-based coordination reflects the

increasing complexity and

The relay settings are first determined to give the shortest operating times at maximum fault

The purpose of the electrical protection coordination study is to ascertain the cir-cuit breaker and protection

relay

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

defense for the electrical

Learn the IEC standard for relay coordination in power systems. This detailed guide covers relay settings,

coordination

Relay protection engineers, equipped with modern tools and insights, stand at the forefront of this exciting

revolution. The journey

Based on all these aspects, the opti-mum protection scheme is devised, which provides the customer the

tech-nically and
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Join 50Hz Academia''s Power System Protection Course &amp; Relay Coordination to master fault analysis,

Achieving effective relay coordination requires a thorough understanding of the electrical system, careful

selection and

The objective of this presentation is to convey a basic understanding of protective relays to an audience of

technical professionals

Perform power system simulations of selected faults and observe how a given protection principle

(overcurrent, impedance, and

Web: https://kremgroup.co.za
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