
Page 1/5METRA · metramarket.es

Residual Voltage Formula Relay
Protection

Overview
It is necessary that the voltage applied to voltage coil of the relay corresponds in
phase to that of the current in current coil.

Key Takeaways
Residual voltage in relay protection is calculated as the phasor sum of the three line-
to-earth voltages, often expressed as VR=VA+VB+VC.

Definition and Concept

Residual voltage, also called zero-sequence voltage, is the voltage measured by a
relay to detect earth faults. It is obtained by summing the three phase-to-ground
voltages as phasors: VR=VA+VB+VC where VA,VB,VC are the line-to-earth voltages
of phases A, B, and C, respectively. In a balanced three-phase system under normal
conditions, VR=0.

During a single line-to-ground fault, VR becomes non-zero and is used to trigger
protective relays. Residual Voltage Transformer (RVT) ConnectionResidual voltage is
typically measured using a Residual Voltage Transformer (RVT).

The RV
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T secondary is connected in open-delta across three-phase VTs or a five-limb three-
phase VT to obtain the true residual voltage. The connection ensures that: Healthy
system: VR=0 Unearthed neutral with single line-to-ground fault: VR=3VS, where VS
is the phase voltageSolidly earthed system: VR=VS This configuration allows the
relay to detect earth faults accurately without being affected by the normal phase
voltages.

Calculation Using Symmetrical Components

Residual voltage can also be expressed using zero-sequence components:
V0=VA+VB+VC3 The relay measures VR=3V0 in an unearthed system or VR=V0 in a
solidly earthed system. This approach is widely used in digital relays, where the zero-
sequence voltage is computed from phase voltage vectors.

Practical Notes

Ensure the phase alignment of voltage and current coils in the relay for correct
operation.

The RV

T ratio and connection type must match the system grounding method to avoid false
tripping. For double-phase-to-ground faults, the residual voltage vector aligns with
the healthy phase and is equal to one-third of its amplitude. By applying these
formulas and connection principles, engineers can accurately calculate residual
voltage for relay protection and set appropriate relay thresholds.

Article Content

RESIDUAL VOLTAGE TRANSFORMER (RVT)-2

It is necessary that the voltage applied to voltage coil of the relay corresponds in
phase to that of the current in current coil. Such voltage will be the Residual voltage
of the system and will be the phasor

Protection Basics

Ground fault protection for these systems is usually provided by residual protection,
either calculated by relay or by external CT residual connection to IN input

RESIDUAL VOLTAGE TRANSFORMERS

The main purpose of a residual voltage winding in a VT is to provide the polarizing
voltage for direc-tional relays. The operation of the directional relay is not critically
dependent on the magnitude of the

Product Guide REU610 Voltage Protection
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The numerical voltage protection relays of the 610 series support a wide range of
standard communication protocols, among them the IEC 61850, IEC 60870-5-103,
DNP3, Modbus, Profibus,

spau110c_tob_750357enc.fm

The residual overvoltage relay SPAU 110 C is designed to be used for earth fault
protection and supervision in isolated neutral, resistance earthed or reactance
earthed systems.

Residual Voltage Transformers

Residual Voltage Transformers are essential components in modern electrical
systems, providing accurate measurement of residual voltage and enhancing the
protection and reliability of power

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

Residual overvoltage protection ROVPTOV (ANSI 59G/ 59N) - Arc protection - Motor
protection - Feeder protection - Back-up protection - Technical Manual - REX610
Protection and control - 1.1 - IEC -

Power System Protective Relays: Principles & Practices

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 balance of

Working Principle of Residual Voltage Transformer

A Residual Voltage Transformer is used to measure the residual voltage of three
phase system during single phase fault. During normal operating condition, the
summation of three phase

Voltage Protection Relay

The MU2300 voltage protection relay is a microprocessor based numerical relay
intended for the voltage protection in electrical distribution network. It can also be
used for generators, motors and

Paper Title (use style: paper title)

Keywords— Residual overvoltage protection, protection relay, settings, ground fault,
zero-sequence voltage I. INTRODUCTION The most common fault in an electrical
network, regardless of its

applicationStabil_resistor in motor EFprotENa.fm
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When the residual connection of the three phase CTs is used, an unwanted operation
of the earth-fault protection relay sometimes occurs during motor start-up. The
reason for the unwanted relay

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 transmission networks HV. The
research examines the practices

Application Guidelines for Ground Fault Protection

Another common method for detecting ground faults is to use distance-based
measuring elements. These ground distance functions measure an apparent
impedance to the fault, based upon the ratio

spau110c_tob_750357enc.fm

The residual overvoltage relay SPAU 110 C is a secondary relay, which is to be
connected to the voltage transformers of the object to be protected. When a fault
occurs, the residual

Mastering Distance Protection and Calculations: Never Mess Up ...

One of the key challenges in distance protection is the correct setting and calibration
of relays to account for real-world variables. These include the transformation of
impedance through

Overcurrent Protection Fundamentals

The residual voltage at any system point may not be sufficient to polarize a
directional protection relay, or the voltage transformers available may not meet the
conditions for providing residual voltage.

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, resistance earthed or reactance
earthed networks. In resonant

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

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