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What does residual voltage mean in relay
protection

Article Overview
Residual voltage in relay protection refers to the voltage measured from the vector
sum of all three-phase voltages, used to detect unbalanced or earth-fault conditions
in power systems.

Definition and Concept

Residual voltage is the voltage that remains when the three-phase voltages are
summed vectorially, often denoted as U0 . In a perfectly balanced three-phase
system, the sum of the three phase voltages is zero. However, during faults such as
earth faults, phase-to-ground faults, or unbalanced loads, a non-zero residual voltage
appears. Protective relays monitor this residual voltage to detect abnormal conditions
and initiate tripping if necessary .

Application in Relays

Residual voltage relays are typically part of a voltage protection scheme that includes
overvoltage, undervoltage, and residual overvoltage modules. These relays often
have two stages:

• Low-set stage (U0>): Detects minor residual voltage deviations and can trigger
alarms or initiate controlled responses.
• High-set stage (U0>>): Detects severe residual voltage conditions and can directly
trip circuit breakers to isolate the fault . Both stages usually have definite time char...
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Article Content

Dec 31, 2025

Residual-current device

A residual-current device (RCD), residual-current circuit breaker (RCCB) or ground
fault circuit interrupter (GFCI) is an electrical

Jan 04, 2026

Types of Electrical Protection Relays or Protective Relays

�� Key learnings: Protective Relay Definition: A protective relay is an automatic device
that senses abnormal conditions

Jun 05, 2026

Protection Basics

In a typical feeder OC protection scheme, what does the residual relay measure?
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Protective Relay Basics

Traditionally, protective relays were electromechanical devices utilizing induction
disk, coils, contacts, and solenoid elements to

Dec 19, 2025

How residual current device (RCD) works?

The residual current device (rcd) is used to detect earth fault currents and to
interrupt supply if an earth current flows.

Nov 26, 2025

Relay Terminology

As the voltage on an unoperated relay is increased, the value at or below which all
contacts must function (transfer). For latching

Feb 10, 2026

Residual Voltage

Residual Voltage Definition: The algebraic sum, in a multi-phase system, of all the
line-to-earth voltages. Related Links Working

Jul 12, 2026
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Under voltage relay: diagram, working principle, why it is used?

Under voltage relay is an electromechanical protection device which is used for
monitoring and controlling the system voltage

Apr 19, 2026

Residual Voltage Transformers

Residual Voltage Measurement: The primary function of RVTs is to measure the
residual voltage that occurs due to phase unbalance
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Understanding Protective Relays in Power Systems

Protective relays are critical components in power systems, providing essential
protection for various elements such

Feb 26, 2026

The relationship between the residual voltage of the arrester and the ...

Discover the details of The relationship between the residual voltage of the arrester
and the voltage protection level

Nov 04, 2025

07_INT RCDs EN dd

This product combines a voltage dependent residual current device and overcurrent
protection in one module width. The contact

Mar 06, 2026

Working Principle of Residual Voltage Transformer

A Residual Voltage Transformer is used to measure the residual voltage of three
phase system during single phase

Aug 17, 2025

Residual Overvoltage Protection 59N Study of Settings Across

This paper presents a study focusing on the settings for residual overvoltage
protection 59N within distribution networks MV and
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Voltage Protection Relay: Working Principle and Functions

A voltage protection relay is an essential device to keep electrical systems running
efficiently and safely. These
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Residual Current: Definition and prevention

A residual current, commonly called a differential current, is the difference between
the current in the forward and the return conductor.

Mar 04, 2026

Residual overvoltage relay SPAU 110 C

The residual overvoltage relay SPAU 110 C is designed to be used for earth fault
protection and supervision in isolated neutral,

Feb 09, 2026

Residual Voltage Protection — Why Is It Important?

But even after the SPD does its job, a small amount of voltage might still slip through
— and that''s what we call

Dec 02, 2025

SPAU110C_EN_A

The residual overvoltage relay module type SPCU 1C6 is used in a variety of different
pro-tection relay units where it constitutes a
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RESIDUAL VOLTAGE TRANSFORMERS

If there is a direct phase opposition between these voltages, a large residual voltage
could be produced at the terminals, which could
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Residual Overvoltage Relay

The relay contains one optically isolated logic input to be controlled by an external
control voltage. In the residual

Nov 08, 2025

Residual overvoltage protection ROVPTOV (ANSI 59G/ 59N)

Residual overvoltage protection ROVPTOV (ANSI 59G/ 59N) - Arc protection - Motor
protection - Feeder protection - Back-up
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Fundamentals of Modern Protective Relaying
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A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through

Aug 05, 2025

Protection Relay

Protection used to check that remanent voltage sustained by rotating machines has
been cleared before allowing the

Jun 02, 2026

The advantage of a residual overcurrent relay vs a ground fault relay ...

In my experience, "50GS" has always been used for a ground relay with a dedicated
zero sequence (flux summation)

Dec 18, 2025

What to Know About Protective Relays | EC& M

Protective relays are arguably the least understood component of medium voltage
(MV) circuit protection. In fact, somebelieve that

Mar 13, 2026

Distribution Automation Handbook

There is a risk that the over-voltage relay sensing the neutral-point displacement
voltage used as a backup earth-fault protection

Sep 29, 2025

Protection Basics

Ground fault protection for these systems is usually provided by residual protection,
either calculated by relay or by

Dec 22, 2025

Introduction to Protective Relaying | Electric Power Measurement and ...

Introduction to Protective Relaying What are Protective Relays, or Protection Relays?
Protective relays are used in industrial power
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Power System Protective Relays: Principles & Practices

A general term applied to a relay installation to indicate that the switching device is
located physically at a point remote from the
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Contact Us

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

Website: https://www.chromadecksigns-eastrand.co.za
Email: sales@chromadecksigns-eastrand.co.za
Phone: +32 2 318 5792
Address: Avenue Louise 500, 1050 Brussels, Belgium

This document is for informational purposes only. Specifications subject to
change without notice.
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