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Vertical and Horizontal Differentials in
Relay Protection

AI Overview
Horizontal and vertical differentials are two approaches in differential relay
protection, designed to detect faults by comparing electrical quantities either across
similar components (horizontal) or within a single component (vertical).Differential
Relay OverviewA differential relay operates by detecting differences between two or
more similar electrical quantities, such as currents or voltages, within a protected
zone. It is highly sensitive to faults occurring inside the zone while remaining largely
insensitive to external faults, ensuring precise isolation of faulty components like
transformers, generators, or transmission lines (Electrical4U) . Differential relays can
be configured for current or voltage balance, and their correct operation depends on
accurate current transformer (CT) and potential transformer (PT) settings.Horizontal
Differential ProtectionHorizontal differential protection compares electrical quantities
between similar components or parallel circuits. For example, in a busbar system
with multiple feeders, horizontal differential relays monitor the sum of currents
entering and leaving the bus. If the sum deviates from zero, it indicates an internal
fault. This method is particularly useful for:Busbar protection in substationsParallel
transformer protectionTransmission line protection using line current differential
schemes (SEL-411L) Horizontal differential protection ensures that faults are detected
across the same voltage level or across parallel paths, providing fast and selective
isolation.Vertical Differential ProtectionVertical differential protection focuses on a
single component, comparing currents or voltages at different points along the same
device. For instance, in transformer protection, vertical differential relays compare
the primary and secondary currents, accounting for the transformer's turns ratio and
vector group. Key features include:Transformer protection against internal winding...
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Article Content

Line Differential Protection and Control RED615

Numerical line differential protection in medium voltage networks The relay is
intended for protection, control, measurement and supervision of outgoing or
incoming overhead line and cable feeders in

Protective Relay Basics Part 2

Part 1: Protective relay compared to low voltage circuit breaker. Review fundamental
concepts, components, and terminology using the electromechanical overcurrent
relay as a foundation.

Differential (87) Current Protection

In order for this protection scheme to work, the two local 87 relays must somehow
communicate with one another to continuously compare measured current values at
both ends of the line. This is

SEL-411L Advanced Line Differential Protection, Automation, and

SEL revolutionized the protection industry by building the first microprocessor-based
protective relays. These relays integrated, economized, and simplified the art of
transmission line protection while

PRODUCT GUIDE RED615 Line differential protection and control

Figure 3 illustrates line differential protection for an interconnecting feeder between
two primary distribution substations using standard configuration D. Additionally,
protection is offered for a in

The principles of differential protection you MUST understand

Differential protection Although nowadays differential protection is achieved
numerically, in order to understand the principles of differential protection it is useful
to analyze the ubiquitous

Fundamental overcurrent, distance and differential

Important principles of fundamental relay protections: overcurrent, directional
overcurrent, distance and differential relay protections.

Types of Protective Relays

This article covers various types of protective relays, such as overcurrent, directional,
and differential relays, highlighting their operating characteristics and applications in
electrical systems.

What are different types of relays used in protection?
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Relays come in many types, and each one is designed for specific applications. Some
relays are simple and respond to overcurrent, while others are complex and analyze
signals to detect

CT Connection for Transformer Differential Protection

Analysis of different CT connection for transformer differential protection and
derivation of matrix equations used in modern numerical relays.

Protection Relay Design for OC, EF, Differential and Distance

Learn how to design OC, EF, differential and distance protection relays with HV
isolated sensing, ADC chain, FPGA/SoC logic and threshold selectivity guidelines.

Differential Protection: How It Works

Learn differential protection, ANSI 87 relays, protected zones, internal vs external
faults, percentage restraint, applications, and misoperation checks.

Busbar Differential Protection Scheme

Voltage Differential Protection: In this scheme, CTs are connected in series, and faults
are detected based on voltage differences to avoid issues with CT saturation.
Sectionalized Busbar

Transformer Differential Protection Scheme

Percentage restraint differential protective relays have been in service for many
years. Figure 1 shows a typical differential relay connection diagram. Differential
elements compare an

Differential (87) Current Protection

Here, two differential relays control the tripping of circuit breakers (ANSI/IEEE
function 52) at each end of the transmission line. The current at each end of the line
is monitored by current transformers

SEL-411L Advanced Line Differential Protection, Automation, and

Apply the SEL-411L for complete protection and control of any transmission line
(short, long, or series-compensated). The SEL-411L provides differential and distance
protection with both phase- and

Three basic principles of differential protection you SHOULD properly ...

Generators, motors, transformers & lines The three basic principles of differential
protection explained in this article, which has been known for decades, are still
applicable and

Differential Protection of Transformer | Differential Relays
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Bias Setting in Protection: The bias setting in differential protection ensures that the
relay can handle slight current imbalances caused by external faults without tripping
unnecessarily.

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

Differential relay in Transformer:types,diagram and working principle.

Differential relay is an electrical protection device which detect fault current on
difference of two or more fase angle when input and output current difference croces
set limit then relay activated.

Differential Protection: How It Works

Differential protection is a power system relay method that compares current
entering and leaving a protected zone. When the difference is large enough to
indicate an internal fault, the

Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://lwazipm.co.za
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This document is for informational purposes only. Specifications subject to
change without notice.
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