
Relay Protection Replacement Procedure

Article Overview

Relay protection can be replaced through direct retrofits, modern numeric relays, or risk-based replacement

strategies to enhance reliability, safety, and system performance.

1. Direct Relay Retrofits

Direct retrofitting involves replacing existing protection relays with modern Intelligent Electronic Devices

(IEDs) while maintaining the existing wiring and panel layout. Tools like ABB's Migration Support Tool

(MST) allow for parameter mapping from the old relay to the new IED, providing a fully configured

replacement with minimal downtime. Retrofit packages often include pre-marked wiring harnesses and

terminal sets to simplify installation and reduce errors, making the process faster and more efficient .

2. Upgrading to Modern Numeric Relays

Modern numeric relays offer enhanced protection, monitoring, and communication capabilities compared to

older electromechanical or first-generation numeric relays. Benefits include:

o Reduced direct wiring and interconnection complexity

o Expanded protection and monitoring features, including thermal measurements and remote I/O

o Improved reliability and security through multifunction logic and software interfaces

o Compliance with Smart Grid, SCADA, and NERC standards

o Larger event memory and standardized oscillographs for better diagnostics These relays are suitable for

facilities where older relays have reached end-of-life, and manufacturers no longer provide support or spare

parts .

3. Risk-Based Replacement Strategies

Some utilities adopt a Risk-Based Asset Management (RBAM) approach to determine the optimal

replacement schedule. This method evaluates:

o Failure modes and frequency of existing relays

o Risk of false or unselective tripping

o Costs of continued maintenance versus replacement By balancing operational risk and cost, utilities can plan

long-term replacement strategies for different relay types, including electromechanical distance relays in

medium-voltage networks .

4. Third-Party or Consultant-Assisted Replacement
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Given the complexity of modern relay systems, many facility owners hire third-party consultants to assist with

selection, testing, and installation. This approach ensures that the new relay meets functional requirements,

maintains coordination selectivity, and integrates smoothly with existing systems .

Key Considerations

o Lifecycle and obsolescence: Numeric relays typically have a 15-20 year lifespan; older relays may require

proactive replacement .

o Downtime minimization: Retrofit solutions and pre-configured wiring reduce operational interruptions .

o Safety and compliance: Upgrades can improve personnel safety and meet regulatory standards.

o Cost-effectiveness: Risk-based strategies help optimize maintenance and replacement budgets . By

evaluating these options, utilities and industrial facilities can ensure reliable, safe, and modernized protection

systems while minimizing downtime and maintenance costs.

Extensions, replacements, upgrades and retrofits ABB relay service support for the entire life cycle ABB

offers services to evolve or

Since type testing of a digital or numerical protection relay includes software and hardware testing, the type

testing procedure is very

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

maintenance

Relay make/model, quantities and replacement priorities are provided in this strategy document to enable a

replacement program of

In this process the optimum has been found between the costs for maintenance or replacement on one side, and

the risk on false or

The handbook for protection engineers includes guidelines on protective circuitry, protective relay principles,

and testing procedures

A comprehensive testing program should simulate fault and normal operating conditions of the relay.

Acceptance testing,

Relay protection circuitry This handbook covers the code of practice in protection circuitry including standard

lead and

Plant protection system functional testing Protective circuit functional testing, including
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Ensuring that protection systems operate reliably is crucial, and a good preventive maintenance program

ensures that protection and

SUMMARY This utility standard establishes the requirements for testing and maintaining protection systems,

automatic reclosing,

A preventive maintenance program should ensure the functionality of the relay system without causing

additional problems in the

Assets ABB offers full support for all protection and control relays throughout their entire life cycle. Our

extensive life cycle services

Unlike the rotating machines or other equipment, the protective relays remain standstill and without operation

until a fault develops.

The most important requisite of the protective relay is reliability

Protection IED specific options can be found from Retrofit Solutions Database on the Internet by following

the links

Web: https://bssoda.pl
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