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Relay Protection Performance
Verification GB

Overview
Table 2 captures recommendations for availability and delay performance for each
function of a protection system.

Key Takeaways
Relay protection performance verification ensures that protective relays operate
correctly under fault conditions, safeguarding equipment and maintaining power
system reliability.Overview

Relay protection performance verification is a critical process in power systems to
confirm that protective relays respond accurately to abnormal conditions such as
short circuits, overloads, or ground faults. The verification process ensures system
reliability, safety, and compliance with national and international standards (IEC
60255, IEEE C37.90, and relevant GB standards) and typically involves type testing,
commissioning tests, and periodic functional testing .

Key Verification Methods
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1. Type Testing Type tests are conducted at the manufacturer's facility to confirm
that a relay meets its specifications and standards. These tests simulate abnormal
operating conditions to ensure the relay functions correctly under fault scenarios.
Digital and numerical relays undergo both hardware and software testing, which is
more complex than electromechanical relays . 2. Commissioning Tests Performed on-
site before the relay is put into service, commissioning tests verify that the relay
configuration, wiring, and settings are correct. This includes functional tests, relay
settings verification, and complete system operation checks . 3. Functional Testing
Functional tests simulate fault conditions to verify relay operation. This includes:

• Pickup and dropout testing (activation and deactivation points)

• Time delay verification for time-dependent functions

• Directional feature testing for directional relays

• Trip testing to ensure breakers respond correctly

• Stability and sensitivity testing for differential protection 4. Secondary Injection
Testing This method injects controlled currents or voltages into the relay's secondary
circuits to simulate faults without energizing the primary system. It is widely used for
accurate, safe, and repeatable verification of relay performance and settings . 5.
Primary Current Injection Testing High-current injection tests simulate real fault
currents through the primary circuit, verifying the relay and associated equipment
under actual operating conditions. This method is essential for ground fault and high-
current protection systems .
Additional Considerations
• CT Matching and Inverse Time Characteristics: Ensures current transformers are
properly matched and relays follow the correct time-current curves .

• Documentation: Maintain written records of all tests, including settings, results, and
any corrective actions.

• Qualified Personnel: Testing should be performed by trained engineers or certified
testing organizations to ensure safety and accuracy .

• Software Tools: Modern relay test sets, such as Megger FREJA and SMRT, provide
automated testing, IEC 61850 network access, and asset management capabilities,
enhancing verification efficiency and cybersecurity .
Summary

Relay protection performance verification under GB standards involves a combination
of type testing, commissioning, functional testing, and both secondary and primary
injection methods. These procedures ensure that relays operate correctly under fault
conditions, maintain system stability, and comply with safety and reliability
standards. Using advanced test equipment and maintaining proper documentation
are essential for effective verification and long-term system performance.
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Article Content

Relay Technician: Verifying Relay System Protection Schemes

This article is structured to serve as a definitive guide for relay technicians and
industry professionals who wish to gain an in-depth

Relay Performance Verification Using Fault Event Records

Case description: The objective of this paper is to demonstrate various aspects of
evaluating relay performance and verifying circuit

Relay performance verification using fault event records

The objective of this paper is to demonstrate various aspects of evaluating relay
performance and verifying circuit

Protection relay testing and diagnostic solutions

Verify that your protection relays operate correctly when faults occur. Megger''s
smart relay

Protection Relay Tester & Testing Equipment | Megger

Access reliable secondary injection test results and expert support to validate
protection relay performance

Protection Relay Testing and Commissioning

The testing and verification of relay protection devices can be divided into four
groups: Type tests are needed to prove that a

Practical handbook for relay protection engineers | EEP

The norms of protection of generators, transformers, lines and capacitor banks are
also given. The procedures of

Communications Systems Performance Guide for Electric

Table 2 captures recommendations for availability and delay performance for each
function of a protection system. The

Laboratory for verification and testing of relay protection devices

The laboratory performs advanced testing of protection systems using the Hardware-
in-the-Loop (HIL) methodology, enabling real

Relay Testing and Commissioning Guide
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This document discusses testing procedures for protection relays at various stages. It
describes four main stages of testing: type

Protection Relay Testing

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

Types of Protection Relays and Testing procedures

Regular testing and maintenance of protection relays are essential to verify their
proper

Protection Relay Types and Testing Procedures

Introduction In modern electrical systems, protection relays are critical for ensuring
safe and efficient operations.

Protective Relay Testing and Maintenance Overview

This guide provides a comprehensive overview of inspection and test procedures for
protective relays in electrical

FIST 3-8-March18-2010

The protection circuits include all low-voltage devices and wiring connected to
instrument transformer secondaries,

How to Test Protective Relays Correctly

Most relay testers create some kind of automated procedure to test their relays that
would look something like this using the ATM

Protection Relay Testing for Commissioning

Protection systems are made up of many different types and makes of relays
however the relays can be grouped by the function they

Power System Protective Relays: Principles & Practices

This presentation reviews the established principles and the advanced aspects of the
selection and application of protective relays in

IEEE Power Systems Relays Standards Collection: VuSpecTM

The standards included in IEEE Power Systems Relays Collection: VuSpec are suited
for the electrical environment, including relay

Installing and Maintaining Protective Relay Systems
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Ensuring that protection systems operate reliably is crucial, and a good preventive
maintenance program ensures that protection and

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

Microsoft Word

Use thorough checklists, simulations, laboratory testing, and/or field checks to verify
the performance of the protection system,

Evaluation method for relay protection of flexible DC transmission ...

Taking the traveling wave protection of a typical double-ended flexible DC
transmission system as an example, the

(PDF) -Relay testing and commissioning

Protection equipment testing must address operation under fault conditions,
significantly complicating the process. Type tests

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

Microsoft Word

Use thorough checklists, simulations, laboratory testing, and/or field checks to verify
the performance of the protection system,

Evaluation method for relay protection of flexible DC transmission ...

Taking the traveling wave protection of a typical double-ended flexible DC
transmission system as an example, the

(PDF) -Relay testing and commissioning

Protection equipment testing must address operation under fault conditions,
significantly complicating the process. Type tests

Practice verification and analysis of comprehensive relay

Abstract: This paper introduces the importance of comprehensive relay protection
device, the key role it plays in the

FIST 3-8-March18-2010
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The protection circuits include all low-voltage devices and wiring connected to
instrument transformer secondaries,

Protection relay testing and diagnostic solutions

Verify that your protection relays operate correctly when faults occur. Megger''s
smart relay

Basic protection relay knowledge

A fast and selective arc fault mitigation for air-insulated LV & MV switchgear and
Relion protection and control relays and sensor

Commissioning of protection relays using test equipment and software

The integrated overcurrent protection in the differential protection and the separate
back-up protection, if available, are

Relay performance verification using fault event records

The objective of this paper is to demonstrate various aspects of evaluating relay
performance and verifying circuit

Protection Relay Testing and Commissioning

This problem is worsened by the growing complexity of protection arrangements,
application of protection relays with extensive

Protective Relay Testing – Verification and Documentation of

Verifying that the protective relay operates as intended, protective elements
pickup/dropout and time as specified, and

Microsoft Word

1. Introduction Why do we use protective relays? Relays are frequently found device
in high voltage or medium voltage power

IEC Standard for Relay Testing: Best Guide

IEC Standard for Relay Testing explained in a clear, practical way for engineers and
technicians. Learn testing

Protection Relay Testing

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

Types of Protection Relays and Testing procedures
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Regular testing and maintenance of protection relays are essential to verify their
proper

Protection Relay Types and Testing Procedures

Introduction In modern electrical systems, protection relays are critical for ensuring
safe and efficient operations.

Protective Relay Testing and Maintenance Overview

This guide provides a comprehensive overview of inspection and test procedures for
protective relays in electrical

FIST 3-8-March18-2010

The protection circuits include all low-voltage devices and wiring connected to
instrument transformer secondaries,

How to Test Protective Relays Correctly

Most relay testers create some kind of automated procedure to test their relays that
would look something like this using the ATM

Protection Relay Testing for Commissioning

Protection systems are made up of many different types and makes of relays
however the relays can be grouped by the function they

Power System Protective Relays: Principles & Practices

This presentation reviews the established principles and the advanced aspects of the
selection and application of protective relays in

IEEE Power Systems Relays Standards Collection: VuSpecTM

The standards included in IEEE Power Systems Relays Collection: VuSpec are suited
for the electrical environment, including relay

Installing and Maintaining Protective Relay Systems

Ensuring that protection systems operate reliably is crucial, and a good preventive
maintenance program ensures that protection and

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

Microsoft Word
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Use thorough checklists, simulations, laboratory testing, and/or field checks to verify
the performance of the protection system,

Evaluation method for relay protection of flexible DC transmission ...

Taking the traveling wave protection of a typical double-ended flexible DC
transmission system as an example, the

(PDF) -Relay testing and commissioning

Protection equipment testing must address operation under fault conditions,
significantly complicating the process. Type tests

Relay Technician: Verifying Relay System Protection Schemes

This article is structured to serve as a definitive guide for relay technicians and
industry professionals who wish to gain an in-depth

Relay Performance Verification Using Fault Event Records

Case description: The objective of this paper is to demonstrate various aspects of
evaluating relay performance and verifying circuit

Relay performance verification using fault event records

The objective of this paper is to demonstrate various aspects of evaluating relay
performance and verifying circuit

Protection relay testing and diagnostic solutions

Verify that your protection relays operate correctly when faults occur. Megger''s
smart relay

Protection Relay Tester & Testing Equipment | Megger

Access reliable secondary injection test results and expert support to validate
protection relay performance

Protection Relay Testing and Commissioning

The testing and verification of relay protection devices can be divided into four
groups: Type tests are needed to prove that a

Practical handbook for relay protection engineers | EEP

The norms of protection of generators, transformers, lines and capacitor banks are
also given. The procedures of

Communications Systems Performance Guide for Electric
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Table 2 captures recommendations for availability and delay performance for each
function of a protection system. The

Laboratory for verification and testing of relay protection devices

The laboratory performs advanced testing of protection systems using the Hardware-
in-the-Loop (HIL) methodology, enabling real

Relay Testing and Commissioning Guide

This document discusses testing procedures for protection relays at various stages. It
describes four main stages of testing: type

Relay Technician: Verifying Relay System Protection Schemes

This article is structured to serve as a definitive guide for relay technicians and
industry professionals who wish to gain an in-depth

Relay Performance Verification Using Fault Event Records

Case description: The objective of this paper is to demonstrate various aspects of
evaluating relay performance and verifying circuit

Relay performance verification using fault event records

The objective of this paper is to demonstrate various aspects of evaluating relay
performance and verifying circuit

Protection relay testing and diagnostic solutions

Verify that your protection relays operate correctly when faults occur. Megger''s
smart relay

Protection Relay Tester & Testing Equipment | Megger

Access reliable secondary injection test results and expert support to validate
protection relay performance

Protection Relay Testing and Commissioning

The testing and verification of relay protection devices can be divided into four
groups: Type tests are needed to prove that a

Practical handbook for relay protection engineers | EEP

The norms of protection of generators, transformers, lines and capacitor banks are
also given. The procedures of

Communications Systems Performance Guide for Electric
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Table 2 captures recommendations for availability and delay performance for each
function of a protection system. The

Laboratory for verification and testing of relay protection devices

The laboratory performs advanced testing of protection systems using the Hardware-
in-the-Loop (HIL) methodology, enabling real

Relay Testing and Commissioning Guide

This document discusses testing procedures for protection relays at various stages. It
describes four main stages of testing: type
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