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What are the relay protection methods for
% SOLAR mo. power transformers

Article Overview

Power transformers are protected using a combination of electrical, mechanical, and thermal relays to detect
faults and prevent damage.

Key Protection Relays and Measures

1. Differential Protection (87): Differential relays are the most sensitive protection for internal transformer
faults. They compare currents entering and leaving the transformer windings. Any imbalance indicates an
internal fault, triggering the relay to trip circuit breakers. Proper operation requires matched current
transformers (CTs) on all windings, with carefully selected CT ratios and accuracy to ensure reliable detection
of winding faults . 2. Overcurrent Protection: Overcurrent relays protect transformers against overloads and
external short-circuit faults. They are typically used as backup protection and are coordinated with upstream
and downstream devices to prevent unnecessary tripping . 3. Restricted Earth Fault (REF/64) Protection: REF
relays provide sensitive earth fault protection within the transformer zone. They detect ground faults that may
not be visible to standard overcurrent relays, offering fast and selective isolation of earth faults . 4. Buchholz
Relay (Gas Detection): A Buchholz relay is installed between the transformer tank and conservator. It detects
gas accumulation caused by internal arcing or insulation failure. Alarms indicate minor faults, while tripping
occurs for severe internal faults. Gas analysis can differentiate between internal faults (combustible gas) and
external leaks (air), . 5. Therma and Overheating Protection: Therma relays monitor winding and oil
temperatures to prevent insulation damage from prolonged overloads. Fiber-optic sensors or thermal relays
can trigger alarms or cooling systems to maintain safe operating temperatures . 6. Over-Fluxing Protection
(24): Protects the transformer core from excessive magnetic flux density, which can cause overheating and
insulation stress . 7. Pressure Relief and Sudden Pressure Relays. These relays detect abnormal pressure rises
inside the transformer tank due to severe internal faults, preventing tank rupture and catastrophic failure . 8.
Overvoltage and Fire Protection: Transformers are also protected against external overvoltages from lightning
or switching operations. Indoor installations may use less-flammable insulating fluids, and silica gel breathers
prevent moisture contamination .

Implementation Considerations

o Coordination: Protection relays are coordinated with circuit breakers to ensure selective tripping, isolating
only the faulty transformer while keeping the rest of the system energized .

0 Layered Protection: A combination of primary and backup relays, mechanical devices, and thermal
monitoring ensures comprehensive coverage for internal faults, overloads, earth faults, and abnormal operating
conditions.

o Transformer Size and Type: Smaller transformers (up to 500 kVA) may use fuses, medium voltage circuit
breakers, or smple relays, while larger transformers (10 MV A and above) require differential protection and
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advanced relay schemes.

0 Maintenance and Testing: Regular testing of CTs, relay settings, and mechanical devices is essential to
maintain reliability and prevent false trips or undetected faults .

Summary

Effective transformer protection relies on differential relays, overcurrent and earth fault relays, Buchholz
relays, thermal and pressure monitoring, and over-fluxing protection. These measures work together to detect

internal and external faults, prevent insulation damage, and ensure safe, reliable operation of power
transformersin utility and industrial networks .

Learn how atransformer protection relay works in simple terms. Understand faults, relay

Some protection functions, such as overexcitation protection and temperature-based protection, may aid this
goa by identifying

Electromechanical protective relays at a hydroelectric generating plant. The relays are in round glass cases.
The rectangular devices

Introduction to Protective Relaying What are Protective Relays, or Protection Relays? Protective relays are
used in industrial power

The protection of power transformers is covered; various electrical protection schemes are explored; and
guidelines are given for the

This document is a revision of IEEE Std C37.91TM-2000, |IEEE Guide for Protective Relay Applications to
Power Transformers. This

Transformer protection is the coordinated use of relays, current transformers, mechanical sensors, thermal
devices,

Transformer protection This guide focuses primarily on application of protective relays for

Complete guide to transformer protection covering Buchholz relay, differential protection, overcurrent,
overheating, and over-fluxing

Protective relays are critical in power systems because they serve as decision-making devices that ensure the
safe
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Oil Transformer protection The power transformer protection is realized with two different kinds of devices,
namely the

Some protection functions, such as over-excitation protection and temperature-based protection can identify
operating conditions that

|EEE SA - The |lEEE Standards Association - Home

The protection of power transformers is covered;various electrical protection schemes are explored;and
guidelines are given for the

Types of transformer failures This guide deas primarily with the application of electrical relays and
over-current protective devicesto

Here, two differential relays control the tripping of circuit breakers (ANSI/IEEE function 52) at each end of
the transmission line. The
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