
How to coordinate the three stages of
relay protection

Article Overview

The three stages of relay protection are Instantaneous Overcurrent Protection (Stage I), Time-Delayed

Overcurrent Protection (Stage II), and Definite-Time or Inverse-Time Overcurrent Protection (Stage III).

Stage I: Instantaneous Overcurrent Protection

Stage I operates without intentional delay and is designed to trip immediately for severe short-circuits near the

relay location, typically covering 80-90% of the protected line . This stage ensures fast fault clearance to

prevent equipment damage and maintain system stability. Its high current setting ensures that only significant

faults trigger the relay, avoiding unnecessary trips for minor overloads .

Stage II: Time-Delayed Overcurrent Protection

Stage II introduces a short intentional delay, usually 0.3-0.5 seconds, to allow coordination with Stage I relays

downstream . It protects the remaining portion of the line and acts as a backup for Stage I, ensuring selective

mid-section protection. This stage clears faults that are not immediately near the relay but still within the

protected zone, maintaining system reliability .

Stage III: Definite-Time or Inverse-Time Overcurrent Protection

Stage III provides longer delay protection, typically 1-5 seconds, and serves as a backup for both Stage I and

Stage II . It covers end-of-line faults and adjacent line sections, including high-impedance or remote faults.

This stage ensures that faults not cleared by the first two stages are eventually isolated, preventing

system-wide disturbances . The delay is set according to time-grading principles to maintain selectivity and

avoid interference with upstream or downstream relays.

Summary

Together, these three stages form a hierarchical protection scheme that balances speed, selectivity, and backup

coverage. Stage I ensures rapid tripping for nearby severe faults, Stage II provides short-delay backup for

mid-line faults, and Stage III offers long-delay protection for remote or uncoordinated faults, ensuring

comprehensive system protection .

Learn the basics of relay coordination, and how to apply different methods, principles, and tools to ensure the

optimal and selective
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Explore strategies for protection relay coordination for control systems engineers in electric power

transmission.

Relay coordination is a critical aspect of power system protection, ensuring that protective devices such as

relays and

This chapter aims to provide the reader why power system protection is so important. It examines

open&amp;#x2010; and

Background/Objectives: A protective relay should proficiently distinguish between fault, normal and abnormal

Protection Reliability (Continued) Security: against incorrect relay/device operation (must NOT operate

unnecessarily) Unit Protection

Learn about the three-stage overcurrent protection system, including Stage 1 (instantaneous), Stage 2 (time

The ''Whats'' and ''Whys'' of power system protection. An overview of power system protection with focus on

relay coordination basics -

Ground fault relay (ABB, Alstom (MICOM), SIEMENS Relay setting and concept review Protection,

Grounding of transformer

Part 1: Protective relay compared to low voltage circuit breaker. Review fundamental concepts, components,

and terminology using

Conclusion Relay coordination and settings lie at the heart of ensuring a stable and reliable electric power

generation system. For the

Learn how to set and coordinate circuit breakers to meet AS/NZS 3000:2018, ensuring faults are isolated

quickly and safely in

On high-voltage transmission, distance relays have the capability of serving both as primary protection and as

remote

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

TCC

Three-Step Current Protection is a fundamental protection relay system for power networks. This protection

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

or order in electrical
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