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Relay Protection Electrical Equipment for
Newly Built Substations

Overview
12 Substation Protection Equipment That Guard Grid ReliabilityWithout adequate
protection, key substation components, including transformers and power line.

Key Takeaways
Modern substations rely on a combination of protective relays, transformers, busbar
protection, and control systems to ensure safe and reliable operation.Key Protective
Relays

1. Differential Protection Relays (87T, 87B, 87L)

• Transformer Differential (87T): Protects transformers by detecting imbalances
between incoming and outgoing currents, indicating internal faults. Trips the circuit
breaker within milliseconds to prevent damage .

• Bus Differential (87B): Monitors busbars, which are critical junctions in substations,
to quickly isolate faults and prevent cascading outages .

• Line Differential (87L) and Distance Protection (21): Protect transmission lines by
comparing currents at both ends or measuring impedance to locate faults accurately
. 2. Overcurrent Protection Relays (50/51)

• Detects excessive current due to external faults, such as downed lines, and
prevents transformer overheating . 3. Electromechanical, Solid-State, and Digital
Relays
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• Electromechanical: Traditional, reliable, but slower.

• Solid-State: Faster and more accurate using electronic components.

• Digital Relays: Microprocessor-based, capable of advanced fault analysis,
automation, and integration with SCADA systems .
Essential Electrical Equipment

1. Power Transformers

• Step up or step down voltage levels for transmission and distribution. Equipped with
surge arresters and monitored via current and potential transformers for protection .
2. Instrument Transformers

• Current Transformers (CTs): Sample high currents for relay operation.

• Potential Transformers (PTs): Reduce high voltages to safe levels for relays and
meters . 3. Conductors and Insulators

• Insulators prevent unwanted current flow, ensuring safe operation of high-voltage
equipment .
Automation and Monitoring Systems

1. SCADA Systems

• Provide real-time monitoring and control of substation operations, integrating data
from relays, sensors, and breakers . 2. Remote Terminal Units (RTUs) and RTACs

• Interface between SCADA and physical equipment, enabling automation, control,
and data acquisition . 3. Advanced Transformer Protection

• Modern relays like SEL-487E provide harmonic blocking, inrush detection, restricted
earth fault (REF) protection, and thermal monitoring to safeguard transformers .
Best Practices for New Substations
• Redundancy: Use primary and secondary relays, preferably from different
manufacturers, to prevent simultaneous failures .

• Selectivity: Ensure only the affected equipment is isolated during a fault to maintain
system stability .

• Integration: Combine relays with SCADA, PLCs, and HMI panels for efficient
monitoring, control, and automation .

• Harmonic and Inrush Management: Implement harmonic blocking and waveform-
based inrush detection to prevent false trips during transformer energization . By
implementing these relay protection schemes and integrating them with modern
monitoring and control systems, newly built substations can achieve high reliability,
minimize downtime, and protect critical assets such as transformers, busbars, and
transmission lines.
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This guide outlines some of the principles used in modern
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Discover the essential relays and control/monitoring equipment used in substations,
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Summary: Protecting a substation against electrical faults is critical to ensuring its
ongoing productivity. Engineers

Substation Protection Equipment You Must Recognize: Guardians

Protection equipment in substations is crucial for ensuring the reliability and security
of a power system. Components

Power System Protection in Modern Substation Design | SCADA

Explore advanced power system protection and relaying used in modern substations,
including SCADA integration, relay

Substation Protection Fundamentals | PDF | Electrical Substation ...

It lists various types of protective devices used in substations and their identifying
numbers. It also includes legends describing

Substation Protection and Maintenance Handbook

This handbook is designed to build both a qualitative and quantitative understanding
of the protection and

Protect a Range of Substation Assets Using One Relay

Protect and control several assets—such as transformers, buses, lines, and
feeders—using a single relay to reduce the device count
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This document provides a relay setting study for the protection of equipment in a
new 11kV switchgear building at a substation. It
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Validate the acceptability and functionality of the substation equipment being
installed or modified through the application of a

Protection Relaying Basics

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

Collection_vuSpec

This collection includes items used in the operation of relays and relaying systems in
the transmission, generation, distribution and

Uprating and expanding existing power substations | EEP

Such a program can be operated in conjunction with uprating or expansion planning
to optimize the replacement and

Centralized Substation Protection and Control

A centralized substation protection and control system is comprised of a high-
performance computing platform capable of providing

Fundamentals of Modern Electrical Substations

Introduction Part 2 of the course “Fundamentals of Modern Electrical Substations” is
concentrated on substation auxiliary and control

Distribution Digital Substation Consolidated Protection and Digital ...

Abstract—A common strategy for substation protection has been to use an onsite
control house containing a collection of relay

Basic principles in modern substation automation

This guide outlines some of the principles used in modern substation automation
protection

Practical Design Rules for Protection System Engineers

Substation Control and Protection Relay protection and the whole bunch of protection
system engineering around the

12 Substation Protection Equipment That Guard Grid Reliability

They convert, control, and distribute electrical energy from one power source to
another. Substations house crucial

Relay Protection in HV/MV Substations: Calculations, Settings ...
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Introduction Relay protection is essential to ensure the stability, reliability, and safety
of electrical power systems. In

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

Protection relays

Scope Modern protection relays Multifunctional protection Product benefits Provide
continuity of power to consuments Protection of

Experience In Implementation Of Relay-Control House For 230 kV

Like a majority of electric utility companies, much of the utility''s transmission
substation protective and control

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

Transformer protection and control

On-load tap changer failures (mechanical, electrical, short circuit, overheating) ABB''s
transformer protection relays are used for

Rules of Thumb In Substation Control and Trip Circuit Design

Well, trip circuits are a small part of the control circuitry that exists within a
substation, which provides functionality for

Relay Setting Study for 11kV Switchgear | PDF | Electrical Substation ...

This document provides a relay setting study for the protection of equipment in a
new 11kV switchgear building at a substation. It

IEEE PSRC, WG I-25 May 10, 2017 Commissioning Testing of

Validate the acceptability and functionality of the substation equipment being
installed or modified through the application of a

Protection Relaying Basics

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

Collection_vuSpec

© 2026 COETZER OPTICAL SYSTEMS (Pty) Ltd - All rights reserved



Page 6/8

This collection includes items used in the operation of relays and relaying systems in
the transmission, generation, distribution and

Uprating and expanding existing power substations | EEP

Such a program can be operated in conjunction with uprating or expansion planning
to optimize the replacement and

Centralized Substation Protection and Control

A centralized substation protection and control system is comprised of a high-
performance computing platform capable of providing

Substation Protective Relaying Course | PDF | Relay | Electric Motor

This document provides an overview of protective relaying for substations. It
discusses the objectives of protective relaying systems

Advanced Protective Relay Testing for Substation Techs

Master testing and calibrating protective relays in electric power substations with
data-driven insights from DataCalculus.

TSE Substation Design Best Practices

Scope These best practices apply to new and retrofit TSE substations, covering layout
configuration, electrical system design,

Substation Relay Protection Training | Live Online Course

Our Substation Relay Protection Training is a 12-hour, instructor-led live online course
designed for utility and industrial

Fundamentals of Modern Electrical Substations

Introduction Part 2 of the course “Fundamentals of Modern Electrical Substations” is
concentrated on substation auxiliary and control

Distribution Digital Substation Consolidated Protection and Digital ...

Abstract—A common strategy for substation protection has been to use an onsite
control house containing a collection of relay

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

12 Substation Protection Equipment That Guard Grid Reliability
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Without adequate protection, key substation components, including transformers and
power lines, are susceptible to

Substation Protection Overview

This guide outlines some of the principles used in modern

Understanding Relays and Control/Monitoring

Discover the essential relays and control/monitoring equipment used in substations,

Essential Substation Protective Relay Schemes

Summary: Protecting a substation against electrical faults is critical to ensuring its
ongoing productivity. Engineers

Substation Protection Equipment You Must Recognize: Guardians

Protection equipment in substations is crucial for ensuring the reliability and security
of a power system. Components

Power System Protection in Modern Substation Design | SCADA

Explore advanced power system protection and relaying used in modern substations,
including SCADA integration, relay

Substation Protection Fundamentals | PDF | Electrical Substation ...

It lists various types of protective devices used in substations and their identifying
numbers. It also includes legends describing

Substation Protection and Maintenance Handbook

This handbook is designed to build both a qualitative and quantitative understanding
of the protection and

Protect a Range of Substation Assets Using One Relay

Protect and control several assets—such as transformers, buses, lines, and
feeders—using a single relay to reduce the device count

12 Substation Protection Equipment That Guard Grid Reliability

Without adequate protection, key substation components, including transformers and
power lines, are susceptible to

Substation Protection Overview

This guide outlines some of the principles used in modern

Understanding Relays and Control/Monitoring

© 2026 COETZER OPTICAL SYSTEMS (Pty) Ltd - All rights reserved



Page 8/8

Discover the essential relays and control/monitoring equipment used in substations,

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://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

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