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Principle of Relay Protection in 35kV
Substations

Overview
This document provides an overview of fundamentals of substation protection. It lists
various types of protective devices used in substations and their identifying numbers.

Key Takeaways
Relay protection in 35kV substations ensures the safety and reliability of
transformers, feeders, and bus systems using digital and numerical relays with
precise coordination and fault detection.

Key Functions of Relay Protection

Relay protection in 35kV substations is designed to detect faults quickly and isolate
affected sections to prevent equipment damage and maintain system stability. Core
protection functions include: Differential Protection: Compares current entering and
leaving transformers or bus sections; trips instantly on internal faults (e.g., GE T35,
SEL-487E) to prevent transformer damage. Overcurrent Protection: Detects excessive
current in feeders or lines; settings are coordinated with downstream devices to
avoid unnecessary tripping.

Restricted Earth Fault (REF) Protection: Provides sensitive detection of internal
ground faults in transformer windings, complementing differential protection.
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Distance/

Impedance Protection: Protects transmission lines by measuring impedance to detect
faults along line segments, ensuring selective tripping. Breaker Failure Protection:
Ensures backup tripping if a circuit breaker fails to operate, maintaining system
reliability.

Relay Selection and Models

For 35kV substations, microprocessor-based numerical relays are preferred due to
their speed, accuracy, and flexibility: GE T35: Offers transformer differential, REF, and
advanced digital monitoring for fast fault detection. Acrel AM4/AM5: Suitable for 35kV
and above, widely used in industrial and utility substations for protection and control.

SE

L Series (SEL-487E, SEL-401, SEL-587Z): Provides multi-terminal transformer
protection, bus differential, harmonic blocking, and integration with IEC 61850
communication protocols.

Calculations and Settings

Proper relay protection requires accurate calculations and coordination: Current and
Voltage Sensing: Determines relay sensitivity based on normal and fault currents.
Fault Level Calculations: Symmetrical and asymmetrical fault currents are analyzed
for single line-to-ground, line-to-line, and three-phase faults.

Time-

Current Coordination: Time-dial settings ensure selective tripping and coordination
with downstream relays. Transformer Differential Settings: Configured to detect
internal faults while avoiding false trips during inrush conditions, often using
harmonic blocking or adaptive slope techniques.

Modern Considerations

Digital Communication and Automation: Modern relays support IEC 61850 protocols,
enabling remote monitoring, control, and integration with substation automation
systems. Cybersecurity: Interconnected relays and networks require secure
communication to prevent cyber threats that could disrupt substation operation.
Maintenance and Monitoring: Continuous monitoring of transformer health, through-
fault tracking, and thermal monitoring enhances reliability and extends equipment
life.

Summary
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Relay protection in 35kV substations combines differential, overcurrent, earth fault,
and distance protection using numerical relays for fast, accurate, and coordinated
fault detection. Proper calculations, settings, and modern digital features ensure
system stability, equipment safety, and operational efficiency, making it essential for
both utility and industrial medium-voltage substations.
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Substation Protection Fundamentals | PDF | Electrical Substation ...

This document provides an overview of fundamentals of substation protection. It lists
various types of protective devices used in substations and their identifying numbers.
It also includes legends

Power System Protective Relays: Principles & Practices

Abstract: 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
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This document describes the protection systems used in substations. It explains that
protections are important for isolating faulty equipment and maintaining service
continuity.

Protective Relay: Working, Types, and Applications

Learn about protective relays, their working principle, types, and applications in
power systems. Discover how relays protect transformers, generators, and
transmission lines from faults.

Relay Protection in HV/MV Substations: Calculations, Settings ...

Effective relay protection in HV/MV substations requires a thorough approach
encompassing calculations, precise settings, meticulous coordination, informed relay
selection, and

Basic principles in modern substation automation protection ...

This guide outlines some of the principles used in modern substation automation
protection systems, as well as some of the underlying theory.

Substation Protection Overview

Provide current diferential protection for up to five windings with an adaptive-slope
percentage restraint for transformers at power plants, transmission substations,
distribution substations, and industrial
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Protective Relays: Types, Working Principle & Uses

Learn how protective relays detect faults, trip breakers, coordinate protection zones,
and protect feeders, transformers, motors, generators, and lines.

Fundamentals of Modern Protective Relaying

A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through motor thermal image modeling.
This model must account for thermal

35kV Indoor Epoxy Resin CT for Medium Voltage Switchgear
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switchgear, providing accurate current ...
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protective relay principles, and testing procedures for switchgear and relays. It
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Direct Current Algorithm for Protection Relays of 6–35 kV ...

The goal of this research work is to study the issues of protecting the electric
equipment and cable and overhead transmission lines of 6–35 kV electric networks
from overvoltage and earth

Prospective Relay Protection System for Digital Distribution Networks ...

With the development of 6 – 35 kV digital distribution networks, the manual
calculation and input of operation parameters for relay protection (RP) starts to
become problematic. Since

Method for Automatic Calculation of Current Relay Protection

The operating mode of promising 6 – 35 kV distribution electrical networks is
characterized by a continuous change in their topology and electrical power flow
distribution due to a
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Key Considerations for Selecting Low-Voltage Soft Starters （3） 2.2 Soft Starter
Selection In addition to comparing technology, performance, and price, specific on-
site conditions—such as ...

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.

Distributed relay protection for distribution network based on hybrid ...

Based on the principle of active power and differential current in the fault additional
network, a hybrid relay protection scheme is proposed, and an independent setting
scheme is
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