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Article Overview

State Grid relay protection standards are primarily based on IEC 60255 functional standards, IEC coordination

principles, and IEEE guidelines, ensuring reliable, selective, and interoperable protection of power systems.

Overview of Relay Protection Standards

Relay protection standards define the functional requirements, testing procedures, and coordination practices

for protective relays in electrical power systems. These standards ensure that relays operate accurately,

reliably, and selectively to isolate faults while maintaining system stability and minimizing service

interruptions .

Key International Standards

o IEC 60255 Series

o The IEC 60255-1xx series specifies functional requirements for measuring relays and protection equipment

used in transmission and distribution systems .

o It covers analog and digital inputs, binary outputs, and protection functions such as overcurrent, earth fault,

frequency, and ROCOF (Rate of Change of Frequency) protection .

o The standards define minimum performance criteria, testing methodologies, and evaluation formats to

ensure interoperability and reliability across devices from different manufacturers .

o IEC Coordination Standards

o IEC 60255 and IEC 60947 provide guidelines for relay coordination, including time-current curves,

selectivity criteria, and grading margins .

o Proper coordination ensures selective tripping, where only the faulted section is disconnected, preventing

unnecessary outages and maintaining system stability .

o In radial or meshed networks, downstream relays often use very inverse curves, while upstream relays use

standard inverse settings to achieve smooth time discrimination .

o IEEE Standards

o IEEE standards such as C37.91, C37.95, C37.96, C37.101, and C37.102 provide guidance for protective

relay applications to transformers, generators, motors, and industrial systems .

o These standards address relay selection, coordination, setting, and testing, including modern multifunctional

numerical relays and smart grid applications .

Modern Considerations

o Smart Grids and Distributed Generation: High penetration of renewable energy and inverter-based resources
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introduces low-inertia conditions, reduced fault currents, and complex transient behaviors, requiring adaptive

and intelligent protection schemes .

o Digital and Numerical Relays: Standards now incorporate digital inputs, IEC 61850 GOOSE messaging, and

sampled values, enabling faster and more coordinated protection in modern grids .

o Testing and Evaluation: Functional standards specify performance tests for accuracy, response time, and

reliability, ensuring that relays meet operational requirements under both normal and fault conditions .

Practical Implications

o Utilities and engineers must apply IEC and IEEE standards when selecting, setting, and coordinating relays

to ensure system reliability, safety, and interoperability.

o Proper adherence to these standards reduces the risk of misoperation, cascading outages, and equipment

damage, especially in complex networks with distributed energy resources .

o Knowledge of standards is essential not only for manufacturers but also for relay users, system operators,

and protection engineers, ensuring that improvements in protection are sustained over time . In summary, State

Grid relay protection standards integrate IEC functional and coordination requirements with IEEE guidelines,

addressing both traditional and modern power system challenges. They provide a framework for reliable,

selective, and interoperable protection, essential for maintaining grid stability and accommodating the

evolving energy landscape.

Discover the types of protection relays, their applications, and essential testing procedures to ensure grid

reliability

It provides guidelines for setting protective relay parameters, with the goal of striking a delicate balance

between maximizing

Relay Maintenance and Testing Periodic maintenance and testing is necessary to ensure your protection

scheme continues to

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

grouped by the function they

Master fundamental relay testing techniques for technicians. Learn to test, troubleshoot, and

Below is a short overview of PRC-005-6 provided for Transmission Owners (TO), Generator Owners (GO),

and

With the significant increase of Distributed Energy Resources (DER) at the same time as large generation
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plants are phased out

Introduction -- Why Securing Protection Relays Matters More Than Ever Substations are critical nexus points

in the

Focus on Grid Stability These days, a key component of grid stability is the grid protection relay.

Noncompliance with the new

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

faults, and

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

ensures that protection and

However, this transformation introduces significant challenges to grid stability, especially for relay protection

technologies. Traditional

Since protective relays and associated equipment are extremely important to powerplants and the Western

grid, a peer review

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

potential transformer tests,

This procedure digitises, simplifies and accelerates the handling of certificates and thus the verification in the

grid connection process

Protection Relay Testing Protection relays play a key role in modern energy systems. Therefore, they must
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