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Principle of Relay Protection for Main
Transformer in Substations

Overview
Substation Protection Systems Overview | PDF | Relay | TransformerIt then focuses on
protections for power transformers, including differential, overcurren.

Key Takeaways
Relay protection for main transformers ensures rapid detection and isolation of
internal and external faults to prevent transformer damage and maintain system
stability.

Core Principles

Transformer protection relays are designed to detect abnormal conditions such as
short circuits, overloads, winding faults, and ground faults, and to isolate the
transformer quickly to prevent damage and maintain system reliability. The
protection is based on measuring currents and voltages at the transformer terminals
and comparing them against expected values.

Differential Protection

Differential protection is the primary protection scheme for transformers. It operates
by comparing the current entering and leaving the transformer windings. Under
normal conditions, the currents are equal (accounting for transformer turns ratio),
and the relay remains inactive.
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If an internal fault occurs, the difference exceeds a preset threshold, causing the
relay to trip the circuit breaker. Modern relays include adaptive-slope percentage
restraint to prevent false tripping during inrush conditions when magnetizing currents
are high.

Harmonic Blocking and Inrush Restraint

During transformer energization, inrush currents can mimic fault conditions. To
prevent false trips, relays use second- and fourth-harmonic blocking to distinguish
inrush currents from actual faults. Fifth-harmonic blocking protects against
overexcitation conditions.

Waveform-based inrush detection further enhances security by analyzing harmonic
content. Restricted Earth Fault (REF) ProtectionREF protection provides sensitive
detection of internal ground faults on grounded-wye-connected windings. It is
“restricted” because it only monitors faults within a defined zone using neutral and
line current transformers.

This ensures rapid tripping for internal ground faults while ignoring external faults.

Overcurrent and Thermal Protection

Overcurrent relays protect against excessive load currents, while thermal elements
monitor winding temperatures to prevent insulation aging and mechanical damage.
Through-fault monitoring tracks the magnitude and duration of fault currents,
allowing proactive maintenance planning.

Voltage and Power-

Based Protection

Relays also monitor overvoltage, undervoltage, frequency deviations, and power flow
direction. Volts-per-hertz elements protect against overexcitation, and directional
power elements safeguard against abnormal power flow conditions, particularly in
generator-transformer units.

Coordination and Zone Protection

Relay protection is coordinated to ensure selective tripping. Each relay protects a
specific zone, such as a transformer, feeder, or bus section. Time-current
coordination ensures that the relay closest to the fault operates first, while upstream
relays provide backup.

Grading margins between relays prevent unnecessary tripping and maintain system
stability.
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Summary

The principle of relay protection for main transformers combines differential
protection, harmonic restraint, restricted earth fault detection, overcurrent and
thermal monitoring, and voltage/power supervision. These elements work together to
detect internal and external faults quickly, prevent transformer damage, and
maintain reliable operation of the substation. Proper relay settings, coordination, and
monitoring are essential to balance sensitivity and selectivity, ensuring both safety
and operational continuity.

Article Content

Substation Protection Systems Overview | PDF | Relay | Transformer

It then focuses on protections for power transformers, including differential,
overcurrent, and mechanical protection. It describes various types of differential and
overcurrent relays and how they are applied

Protective Relay: Working, Types, and Applications

Learn about protective relays, their working principle, types, and applications in
power systems. Discover how relays protect transformers,

Transformer Protection Application Guide

Both windings of a transformer can be protected separately with restricted earth fault
protection, thereby providing high-speed protection against earth faults for the whole
transformer with

Relay Protection Types in Substations: A Complete Guide

Comprehensive overview of substation relay protection targets: from generator stator
faults to HV motor loss-of-sync and capacitor overvoltage.

Protection practice recommendations and relay schemes for

Sudden pressure relays are often considered by many to be the primary relay
protection on a transformer. The sudden pressure relay is sensitive to the sudden
changes in pressure in the

Power System Protective Relays: Principles & Practices

Protective relays and devices have been developed over 100 years ago to provide
“last line” of defense for the electrical systems. They are intended to quickly identify
a fault and isolate it so the balance of

Protective Relays: Types, Working Principle & Uses
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The main purpose of a protective relay is to detect faults or abnormal electrical
conditions and send a trip or control signal so the affected equipment can be
isolated.

Protection of transformer and circuits

The protection of a transformer against the overloads is performed by a dedicated
protection usually called thermal overload relay. This type of protection simulates the
temperature of

Fundamentals of Modern Electrical Substations

The main goal of correctly selecting a relay protection scheme is to deenergize a
failed part of the power system sooner than later, as having a fault condition in the
system longer than necessary is

Failure causes and solutions of relay protection ...

Relay protection device plays a key role in the stable operation of power grid, and the
failure of switching power supply is the main reason for the unstable operation of
relay protection

A Complete Guide to Current Transformers for Accurate Power

The current transformer remains a cornerstone of electrical engineering—essential
for accurate measurement, control, and protection. From conventional core current
transformers to

Single line diagrams of substations 66/11 kV and 11/0.4 kV ...

Substation single line diagrams This technical article describes single line diagrams of
two typical power substations 66/11 kV and 11/0.4 kV and their power flow, principles
of incoming

Substation

A substation is a part of an electrical generation, transmission, and distribution
system. Substations transform voltage from high to low, or the reverse, or perform
any of several other important

The fundamentals of protection relay co-ordination and time ...

Among the various possible methods used to achieve correct relay co-ordination are
those using either time or overcurrent, or a combination of both.

Hitachi Energy hiring Lead Engineer

Apply strong technical knowledge of two‑main transfer schemes and
breaker‑and‑a‑half schemes. Engineer and implement protection solutions using
numerical relays for transformer differential,
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The Basics of Motor Control Centers (MCCs)

This guide explains the role of motor control centers (MCCs) in a power distribution
system and it explains the need for circuit protection.

Principles and schemes of busbar and breaker

A delayed tripping for busbar faults can also lead to instability in nearby generators
and total system collapse. Table of contents: Busbar

33_11 KV Substation presentation (2).pptx

Transformer Auxiliaries RTCC (Remote-Tap Changer)- CG Power make Nitrogen
Injection Fire Protection (NIFPS)-CTR make Automatic fire suppression & explosion
prevention Operates on

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://cgweb.co.za
Technical inquiry: https://cgweb.co.za/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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