
Relay protection scheduled maintenance
cycle

Article Overview

Relay protection systems require structured maintenance cycles, typically ranging from annual visual

inspections to full functional testing every 24-36 months, depending on relay type and criticality.

Maintenance Intervals by Relay Type

o Electromechanical and solid-state relays: Full visual, mechanical, and electrical testing is recommended

every 24 months, including functional checks, control verification, and insulation-resistance testing .

o Microprocessor-based relays: Due to advanced electronics, full testing can be extended to 36 months, but

should include firmware updates, self-diagnostics verification, and capacitor condition checks .

o Critical or high-stress environments: Relays in harsh conditions or performing essential functions may

require more frequent inspections to ensure reliability .

Key Maintenance Activities

o Visual and Mechanical Checks: Inspect internal components, contacts, mounting hardware, and shorting

devices for wear or contamination .

o Functional Testing: Verify protection elements, control circuits, and tripping mechanisms under simulated

fault conditions .

o Electrical Testing: Perform insulation-resistance tests, secondary injection tests, and calibration verification .

o Firmware and Software Updates: Ensure microprocessor relays are running the latest firmware and check for

product recalls .

o Battery Maintenance: Include all station DC supply batteries in time-based maintenance programs as per

PRC-005-6 requirements .

Regulatory Compliance

o NERC PRC-005-6 mandates documented Protection System Maintenance Programs (PSMP) for all

protection systems, automatic reclosing, and sudden pressure relays affecting Bulk Electric System reliability .

o Maintenance programs must specify whether intervals are time-based, performance-based, or a combination,

and include evidence of monitoring to justify extended intervals .

o Proper documentation ensures audit readiness and reduces financial penalties for non-compliance .

Best Practices

o Use structured checklists to ensure consistency across all relays and technicians .

o Combine historical testing data, trend analysis, and manufacturer recommendations to optimize preventive

maintenance schedules .
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o Consider modernization or upgrades for aging relays to extend service life and improve reliability .

o Leverage digital maintenance workflows to reduce costs and improve compliance documentation quality .

By adhering to these cycles and practices, utilities can maintain relay reliability, prevent undetected failures,

and ensure safe operation of the power system.

For microprocessor relays, also check for firmware updates or product recalls to ensure the

Acceptance testing, commissioning, and startup will include control power tests, current transformer and

potential transformer tests,

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

extensive life cycle services

This page provides a complete NERC PRC-005 maintenance calendar compliance checklist covering relays,

batteries,

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

automatic reclosing,

Plant protection system functional testing Protective circuit functional testing, including

Purpose: To document and implement programs for the maintenance of all Protection Systems, Automatic

Reclosing, and Sudden

Ensure optimum system performance, efficiency, and safety with preventive relay maintenance and testing

Today''s challenges in

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

ensures that protection and

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

Learn relay system maintenance procedures for electric power transmission, control, and distribution with BI

and data analytics insights.

Product Family Protective Relay Maintenance and Testing In its 30-plus year lifespan, a protective relay may

only need to operate for
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Static Relays containing analog and digital discrete electronic components and small ICs similarly required

testing and adjustments

December 1993 is also useful to personnel needing familiarization with control relays and timers as well an

those responsible for

Depending on the condition of your protection relays, various measures may be recommended. Scheduled

preventive maintenance

This paper explains an innovative approach taken in managing protection relays towards operational

optimization and excellence.
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