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Typical configuration of substation relay
protection

Overview
Relay Protection in HV/MV Substations: Calculations, Settings. This comprehensive
article delves into the key aspects of relay protection in HV/MV substa.

Key Takeaways
A typical substation relay protection system includes overcurrent, differential,
distance, and earth fault relays coordinated to protect transformers, feeders, and
busbars while ensuring selectivity and reliability. Core Components and Protection
Zones1. Transformer Protection: Transformers are protected using differential relays
to detect internal faults, with harmonic blocking and slope-adaptive restraint to
prevent false tripping during inrush conditions.

Restricted Earth Fault (REF) relays provide sensitive detection of ground faults within
the transformer winding zone. Thermal and through-fault monitoring may also be
integrated to track transformer health. 2.

Feeder Protection: Feeders are typically protected by overcurrent relays with time-
delayed and instantaneous settings. These relays are coordinated with downstream
devices to ensure selective tripping, minimizing disruption to the rest of the system.
Negative-sequence overcurrent elements may be used for unbalanced fault
detection.

3. Busbar Protection: Busbars are protected using differential relays that monitor
current from all connected feeders and transformers. This ensures rapid isolation of
faults on the bus while maintaining service continuity for unaffected sections.
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4. Circuit Breaker Failure Protection: If a breaker fails to clear a fault, breaker failure
relays initiate tripping of upstream breakers to isolate the fault, maintaining system
stability. 5.

Voltage and Frequency Protection: Voltage relays protect against overvoltage,
undervoltage, and abnormal frequency conditions, complementing current-based
protection schemes.

Coordination and Settings

Relay settings are calculated based on fault current levels, load currents, and system
voltage. Time-dial settings, pickup currents, and transformer ratios are carefully
selected to balance sensitivity, selectivity, and speed. Coordination ensures that only
the minimum necessary portion of the system is disconnected during a fault.

Modern and Centralized Protection

Many substations now employ centralized protection and control (CPC) systems,
integrating relays, phasor measurement units (PMUs), and communication networks.

CP

C allows high-speed monitoring, real-time fault analysis, and coordinated control
across multiple protection zones, improving reliability and maintainability. Digital
relays such as SEL-487E or SEL-401 are commonly used for transformer, feeder, and
bus protection, supporting IEC 61850 communication and advanced monitoring
features.

Summary

A typical substation relay protection configuration combines: Differential relays for
transformers and busbarsOvercurrent relays for feedersBreaker failure relays for
backup protectionVoltage and frequency relays for abnormal conditionsCentralized or
digital relay systems for enhanced coordination and monitoring This configuration
ensures fast, selective, and reliable fault detection, minimizing equipment damage
and maintaining service continuity.
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Article Content

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

This comprehensive article delves into the key aspects of relay protection in HV/MV
substations, including calculations, settings, coordination, selection, and validation,
which are all...

Substation Protection Overview

SEL-787-2/-3/-4SEL-TMU NEWSEL-2414SEL-352Instrumentation and
ControlMiscellaneous FeaturesMultiwinding transformer protectionUngrounded
capacitor banksMetering and reportingEmploy the SEL-TMU for remote data
acquisition in substations with Time-Domain Link (TiDL®) technology systems. It can
share data with up to four TiDL relays. Provide high-speed transformer diferential
protection for up to five terminals as well as advanced monitoring, metering,
automation, and control.See more on selinc Scribd

Substation Protection Fundamentals

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

Centralized Substation Protection and Control

The report then proposes possible CPC architectures using existing standardized
communication technologies, and provides an example of such a system with a
typical substation configuration.

Protection schemes and substation design diagrams | Protection of ...

This chapter considers the combination of relays required to protect various items of
power system equipment, plus a brief reference to the diagrams that are part of
substation design work. A

HV/EHV substation switching configurations, control and protection ...

The manner in which the power apparatus is connected together in substations and
switching stations, and the general layout of the power network, has a profound
influence on

Essential Substation Protective Relay Schemes

Learn how protective relay schemes safeguard transformers, busbars, and
lines—preventing faults from turning into major outages.

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

Substations Volume XI Relaying

Protective relays are most often applied with other protective and auxiliary relays as
a system rather than individually. The following basic scheme descriptions apply to
electromechanical, static, and

35kV Outdoor Cast-Resin Voltage Transformers for Metering and Protection

JDZXF9-35W and JDZX9-35W are outdoor cast-resin voltage transformers (VTs/PTs)
rated for 35 kV class systems, designed to deliver accurate secondary voltage signals
for metering, protection, and ...

LAJ-10Q Through-Wall Current Transformers for 10kV Medium

�� LAJ-10Q / LFZBJ-10KV Cast Resin Current Transformers (Through-Wall) are epoxy-
resin insulated, through-wall type current transformers designed for accurate
metering and reliable relay ...

Chapter 12: Protection Schemes and Substation Design Diagrams

Previous chapters have detailed the make up and operating characteristics of various
types of protection relays. This chapter considers the combination of relays required
to protect various items of power

JSZW-10 10kV Indoor Voltage Transformer for Medium Voltage Systems

JSZW-10 is a three-phase, indoor-type epoxy resin cast voltage transformer designed
for accurate voltage measurement, energy metering, and relay protection in 10 kV
medium-voltage systems ...

Protection Relaying Basics

Other Types of Protection Coordination of Relays Protect Personnel Protect Equipment
Isolate Fault to Smallest

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

JDJ2-35 Voltage Transformers for 35kV AC Power Systems

These units deliver standardized secondary voltages proportional to primary system
voltage, enabling safe interfacing with meters, relays, and SCADA systems in outdoor
substations and distribution ...
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Section2_EP3

The practical sessions covering the calculation of fault currents, selection of
appropriate relays and relay coordination as well as hands-on practice in configuring
and setting of some of the commonly used

Protection schemes and substation design diagrams | Protection of ...

Previous chapters have detailed the make-up and operating characteristics of various
types of protection relays. This chapter considers the combination of relays required
to protect various

Centralized Substation Protection and Control

Following this discussion is a review of some emerging technologies supporting high-
speed communication with high degree of reliability. The report then proposes
possible CPC architectures
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