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Article Overview

High-voltage switchgear relay protection settings are configured to ensure fast, selective, and reliable fault
clearance, using a combination of distance, overcurrent, differential, and directiona relays according to
|EC/IEEE standards.

Principles of HV Relay Protection

Protective relays are designed to detect electrical faults and isolate affected sections of a power system to
prevent equipment damage and maintain stability. Key principles include:

o Selectivity: Only the faulty section is disconnected, leaving the rest of the network operational .

0 Sengitivity: Relays detect minor abnormal conditions that could escalate into major faults .

0 Speed: Rapid operation minimizes fault damage and reduces clearance time .

o Reliability: Ensures operation when required and avoids unnecessary tripping .

o Simplicity and Economy: Relays should be easy to configure and maintain while providing optimal
protection .

Types of Relays and Their Applications

o Overcurrent Relays: Operate when current exceeds preset values; often used as backup protection .

o Distance (Impedance) Relays. Measure line impedance to detect faults; preferred for long HV transmission
lines due to fast and selective operation .

o Differential Relays. Compare currents at two ends of a protected zone; commonly used for transformers,
generators, and busbars .

o Directional Relays: Detect power flow direction; useful in meshed systems and for backup protection .

o Pilot Relays: Coordinate protection over long lines using communication channels like fiber opticsor PLC .

Relay Settings and Coordination

Distance Relay Settings

0 Zone 1 Reach: Typically 80-90% of line impedance; Mho characteristics are preferred for phase faults,
quadrilateral for phase-to-ground faults .

0 Zero Sequence Compensation: Applied independently to zonesif line impedance varies or hybrid circuits are

used .
o Direction: Forward direction is standard; settings may include blocking during PT failure conditions .
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Overcurrent Relay Settings

o Backup Protection: Definite time delay (e.g., 0.8 sec) to coordinate with distance relay Zone 3 .
0 Pickup Current: Typically 120% of line primary current; earth fault pickup may be set separately (e.g., 125
A) with the same delay .

Transformer Differential Protection

o0 TAP Scaling: Converts secondary currents to per-unit values for relay input; ensures proper differential
operation .
o TAP Ratio Limits: TAPmax/TAPmin <= 7.5 to maintain sensitivity and avoid false tripping .

Protection Coordination
o Primary and Backup Protection: Primary relays operate closest to the fault; backup relays act if primary fails

0 Zone Protection: Transmission lines are divided into zones (Z1, Z2, Z3) to ensure selective tripping .

o Unit vs Non-Unit Protection: Unit protection (e.g., differential) protects a defined zone; non-unit (e.g.,
overcurrent) may cover broader areas .

o Pilot-Aided Schemes: Use high-speed communication for long lines to improve selectivity and speed .

Standards and Best Practices

0 |EC 60255 and |EEE C37 series provide guidelines for relay design, testing, and coordination .

o Numerical Relays: Modern al-in-one devices offer metering, protection, communication, and event
recording, simplifying configuration and monitoring .

o Periodic Review: Relay settings should be re-evaluated during commissioning and after system changes to
maintain selectivity and reliability . By following these principles and carefully calculating relay settings,
high-voltage switchgear can achieve fast, selective, and reliable protection, minimizing system downtime and
equipment damage while complying with international standards.

IEEE/IEC Std 62271-37-082-2012, |EEE/IEC High-voltage switchgear and controlgear -Part 37-082:
Standard practice for the

These numbers are based on a system that is adopted by a standard for automatic switchgear by Institute of
Electrical and

The auxiliary relays are used for al kinds of control and protection circuits in power stations and industrial
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installa-tions, where ahigh

On the other hand, unselective protection operation in the extra high voltage network - i.e. at the national grid
level- may endanger

Effective relay protection in HV/MV substations requires a thorough approach encompassing calculations,
precise

Introduction 1 This guidance is aimed at owners and operators of electrical switchgear in industria and
commercia organisations. It

Instrument Transformers o Supply accurately scaled current and voltage quantities for measurement while
insulating the relay from

The procedures of testing switchgear, instrument transformers and relays are explained in detail. The close and
trip,

Learn how to analyze and set relay control and protection for low- and high-voltage switchgear and

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

This article delves deeply into the principles, types, and configurations of protective relaying in HV networks,
aligning

Abstract: Covered in this recommended practice is the protection of bus and switchgear used in industrial and
commercia power

But because the impedance of the relay circuit is high, the secondary voltage may exceed the ratings of the
relay and the secondary

In switchgear application, the most common sensors are CTs to measure current and PTs to measure voltage.
The relays measure

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

This powerful collection contains over 184 IEEE Standards, Guides, and Recommended Practices, including
Errata & amp; Interpretations
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