
Relay protection with transformer

Article Overview

Relay protection for transformers ensures rapid detection and isolation of faults to prevent damage, maintain

system stability, and enhance transformer lifespan.

Overview of Transformer Protection

Transformer protection relays act as intelligent safety devices that continuously monitor electrical and

mechanical parameters of a transformer. They detect abnormal conditions such as overcurrent, internal faults,

earth faults, overheating, and pressure buildup, and send trip signals to circuit breakers to isolate the

transformer within milliseconds, preventing catastrophic failures and fire hazards .

Types of Relay Protection

1. Differential Protection (87T) Differential relays compare currents entering and leaving the transformer. If

the difference exceeds a set threshold, indicating an internal winding fault or inter-turn short circuit, the relay

trips the breaker. This is the most sensitive protection for internal faults and is often the primary protection

scheme . 2. Overcurrent Protection (50/51, 50G/51G) Overcurrent relays protect against overloads and

external short circuits. Instantaneous (50) and time-delayed (51) relays respond to excessive phase currents,

while ground fault relays (50G/51G) detect earth faults. Overcurrent protection often serves as backup to

differential protection . 3. Restricted Earth Fault (REF/64) REF relays provide sensitive protection for earth

faults within a specific zone, typically between the star point of the transformer and its neutral. They detect

faults that differential protection may not cover, using phase and neutral current transformers . 4. Buchholz

Relay Used in oil-filled transformers, the Buchholz relay detects gas accumulation or abnormal oil movement

caused by internal faults. It provides early warning of developing faults and can trigger alarms or trip the

transformer . 5. Thermal and Overheating Protection Thermal relays monitor winding and oil temperatures to

prevent insulation damage. Fiber-optic or RTD sensors can provide precise temperature measurements,

triggering alarms or cooling mechanisms . 6. Over-Fluxing and Pressure Relief Protection Over-fluxing relays

prevent excessive magnetic flux in the core, while pressure relief devices protect the transformer tank from

rupture during severe internal faults .

Implementation Considerations

o Primary vs. Backup Protection: Differential protection is primary for internal faults, while overcurrent and

REF relays act as backup.

o CT Matching: Accurate current transformer ratios and matching are critical for differential protection

reliability .

o Mechanical Protection: Temperature, pressure, and oil level monitoring complement electrical protection to

safeguard transformer integrity .
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o Economic and Safety Balance: Protection schemes should balance cost with the potential consequences of

transformer failure, including personnel safety, fire risk, and production loss .

Conclusion

Relay transformer protection integrates multiple relays to monitor electrical and mechanical parameters, detect

faults, and isolate the transformer quickly. Properly configured protection ensures transformer safety, reduces

downtime, and extends operational life, making it essential for both utility and industrial power systems .

Protective Relaying Principles and Applications The article provides an overview of protective relaying

principles and their

ABB''s transformer protection relays are used for protection, control, measurement and supervision of power

transformers, unit and

The protection principle of this relay is to compare the current inputs at both are high and low voltage sides of

the

Learn why transformer protection is critical. Explore types of faults, Buchholz &amp; differential

Discover protection relays for generators, motors, transformers, feeders and busbars, designed for reliable and

efficient power

Provides comprehensive protection, metering, monitoring, and automation of power transformer applications

with up to five 3-phase

Introduction to Protective Relaying What are Protective Relays, or Protection Relays? Protective relays are

The SEL-787 Transformer Protection Relay is a versatile, two-winding current differential relay that

Protection relays Numerical relays are based on the use of microprocessors. The first numerical relays

Protection relays are protective devices used to sense various faults and give signals to circuits (master trip

circuit)

The power transformer protection as a whole and the utilization of the below presented protection devices are

not

Transformer protection refers to systems and devices designed to detect internal faults and abnormal operating
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conditions in

Protection schemes and relays selection This technical article shows application hints for

Complete guide to transformer protection covering Buchholz relay, differential protection, overcurrent,

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

devices,

Transformer protection methods &amp; schemes This technical article explains very important transformer

protection
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