
Requirements for Dual Relay Protection

Article Overview

Dual-set relay protection involves using two independent protective relays for critical circuits to ensure

redundancy, reliability, and compliance with IEC and IEEE standards.

Overview of Dual-Set Relay Protection

Dual-set relay protection is a redundant protection scheme where two separate relays monitor the same

electrical circuit or equipment. This approach ensures that if one relay fails, the second relay can still detect

faults and initiate tripping, enhancing system reliability and safety. It is commonly applied to transformers,

feeders, busbars, and critical generation or distribution equipment.

Regulatory and Standard Requirements

IEC Standards:

o IEC 60255 defines general requirements for protective relays, including accuracy, dependability, and

coordination.

o IEC 60947 provides guidelines for low-voltage circuit breakers and relay coordination.

o IEC-based coordination ensures selective tripping, where only the faulted section is disconnected, preventing

unnecessary outages and equipment damage . IEEE Standards:

o IEEE Std C37 series (e.g., C37.91, C37.95, C37.96) provides guidance for protective relay applications to

transformers, motors, and utility-customer interconnections .

o IEEE Std 242 (Buff Book) and IEEE C37.234 cover protection and coordination practices for industrial and

commercial power systems, including bus protection and breaker failure schemes .

Key Principles

o Redundancy: Two independent relays monitor the same circuit to ensure backup protection.

o Selective Coordination: Relays are set so that the one closest to the fault operates first, while the second acts

as a backup.

o Time-Current Grading: Dual relays are coordinated using time-current curves with appropriate grading

margins to avoid simultaneous tripping .

o Breaker Failure Protection: If a breaker fails to clear a fault, the dual-set relay ensures upstream devices

operate to isolate the fault .

o Earth Fault and Directional Overcurrent: Dual relays often include directional overcurrent and earth fault

protection to cover both upstream and downstream faults .

Implementation in Protection Panels
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Protection panels must comply with technical specifications such as ES337, which outlines requirements for

relay panels in substations, including dual-set relay configurations, wiring, and testing procedures . Modern

panels integrate digital relays, sensor technology, and communication protocols (e.g., GOOSE messages) to

enhance reliability and reduce concerns like CT saturation or open circuits .

Best Practices

o Use numerical or multifunctional relays for precise fault detection and coordination.

o Regularly test and maintain both relays to ensure operational readiness.

o Apply software tools like ETAP, DigSILENT PowerFactory, or CYME for IEC-based coordination studies

and grading verification .

o Ensure compliance with both IEC and IEEE standards for safety, reliability, and regulatory audits. Dual-set

relay protection is essential for critical infrastructure, providing a robust safety net against relay failure,

improving system stability, and minimizing downtime during faults.

Learn how to wire a dual relay system with our detailed wiring diagram. This diagram provides step-by-step

instructions for

Introduction to relay protection Protection is the branch of electric power engineering

An overview of safety relays their functions and applications is given in this brief article What is a Safety

Relay? Relays

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

systems. Although failure of

Types and Revolution of Electrical Relays Introduction: Protective relays work in concert with sensing and

control devices to

The impact of different electrical parameters and system performance considerations on the selection of relays

and protection

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and

solenoid elements to

Dual pilot relaying is required if delayed clearing results in miscoordination allowing the potential for

overtripping an additional

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

The types of protective relays that exist are overcurrent, electromechanical, directional, distance, pilot, and

differential

The following diagram shows an example circuit where the use of two or more relays or switches in parallel

enables performing the

Selectivity Selectivity is a mandatory requirement for all protection, but the importance of it depends on the

application. For example,

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

defense for the electrical

Protective Relaying Principles and Applications The article provides an overview of protective relaying

principles and their

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

basic requirements of

Two relays are necessary to satisfy requirements for redundancy. The status of the auxiliary relays is

monitored by a normally closed
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