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Relay Protection of Capacitors

Overview
It has been designed for MV or HV applications, to protect the capacitors from
overload, over voltage and unbalance with the advanced and flexible microprocessor
technology.

Key Takeaways
Capacitor protection relays safeguard MV and HV capacitor banks from internal
faults, overloads, unbalances, and external disturbances, ensuring safe and reliable
operation.

Purpose of Capacitor Protection Relays

Capacitor banks, commonly used for reactive power compensation and harmonic
filtering, are vulnerable to internal faults such as capacitor element failures,
flashovers, phase-to-phase, or phase-to-earth faults, as well as external stresses like
overvoltage and harmonic distortion. Protection relays are designed to detect
abnormal conditions early and disconnect the capacitor bank to prevent damage, fire
hazards, or unscheduled outages.

Key Protection Functions

Modern capacitor protection relays provide multiple protective functions, including:
Overvoltage and undervoltage protection: Prevents damage from sustained voltage
deviations or harmonics. Overcurrent and undercurrent protection: Detects excessive
or insufficient current that may indicate faults or disconnection issues. Unbalance
detection: Monitors phase-to-phase or phase-to-neutral current/voltage imbalances,
which can indicate failing capacitor units.
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Earth fault protection: Identifies leakage currents or insulation failures to prevent fire
or equipment damage. Thermal and overload protection: Monitors temperature and
load to prevent overheating of capacitors, inductors, and resistors in filter circuits.

Types of Capacitor Protection Relays

Several types of relays are used depending on system voltage and complexity: Single-
phase unbalance relays (e.g., KSR1): Monitor voltage and current imbalances in MV
and HV applications, with programmable CT ratios and multiple measurement
channels for versatile monitoring. Comprehensive protection relays (e.g., CPR 500):
Provide protection for capacitive, inductive, and resistive elements in three-phase
capacitor banks and harmonic filters, with communication capabilities like IEC61850,
RS485, and Ethernet for integration into modern substations.

Pro-

N series relays: Offer scalable protection for small to large capacitor banks,
supporting communication protocols such as Modbus, IEC60870, IEC61850, and
DNP3.

Monitoring and Control Features

Modern relays allow continuous supervision of capacitor banks, providing alarms and
automatic tripping before major damage occurs. Features include: Multiple
measurement channels for voltage and current monitoring. Programmable alarm and
trip thresholds for unbalance, overvoltage, and thermal overload.

Integration with SCADA or substation automation systems via standard
communication protocols. Optional fan control and temperature monitoring to
manage capacitor bank cooling.

Benefits

Using capacitor protection relays ensures: Enhanced safety by preventing fires and
equipment damage. Improved reliability of power factor correction and harmonic
filter systems. Reduced maintenance costs by early detection of faults.

Compliance with industry standards for MV and HV installations. In summary, relay
protection for capacitors is essential for safe, efficient, and reliable operation of MV
and HV capacitor banks, combining fault detection, monitoring, and automated
control to prevent damage and maintain system stability.

© 2026 BAGYOU FIBRE NETWORKS - All rights reserved



Page 3/5

Article Content

Protection relays for capacitor banks

It has been designed for MV or HV applications, to protect the capacitors from
overload, over voltage and unbalance with the advanced and flexible microprocessor
technology.

Electronics Capacitor Protection Relay | Trench Group

Trench''s capacitor protection relay is specifically designed to provide comprehensive
protection of medium and high voltage capacitor banks and filter installations,
thereby enhancing the safety and

Capacitor and filter bank

Shunt capacitor banks, also called filter banks, are widely used in transmission and
distribution networks to produce reactive power support. ABB''s capacitor bank
protection is used to protect against faults

The basics of capacitor banks protection

In addition to the relay functions described above the capacitor banks needs to be
protected against short circuits and earth faults. This is done with an

Capacitor Protection Relay KSR

You also can protect your cabinet with an simple Relay, but doesn´t come with the
features of natural unbalance compensation, two monitoring levels (alarm / trip)

Reyrolle 7SR191: Capacitor bank protection | Siemens

Reyrolle 7SR191 provides dedicated protection for capacitor banks in power systems.
This numerical relay ensures safe operation by detecting unbalance and fault
conditions quickly, reducing risk of

Capacitor banks in substations: Schemes, relay

This article unfolds with a detailed exploration of the double-star configuration
adopted for the capacitor bank within the substation, coupled with

Protective Relays

Protect critical components in your power system with a wide range of SEL protective
relays covering applications and use cases from low to high-voltage

Capacitor Bank Pro ection Relay : A25R
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Relay is equipped with unbalance voltage protection of capacitor bank with the help
of measuring residual voltage transformer connected across the group of capacitor
unit.

Capacitor Protection Relays

Capacitor Protection Relays consist of a number of different protection elements such
as overcurrent, overvoltage, differential protection, etc. They also have

Current surge protection for relay contacts when closing

Here''s a simplified diagram of a circuit I have: simulate this circuit – Schematic
created using CircuitLab The battery is 24V. The relay is rated at 8A. My load draws
2A maximum. The

Capacitor Bank Protection for Simple and Complex Configurations

Microprocessor-based relays make it possible to provide sensitive protection for many
different types of capacitor banks. The protection methodology is dependent on the
configuration of

The basics of capacitor banks protection

Capacitor bank protection 1. Unbalance relay This overcurrent relay detects an
asymmetry in the capacitor bank caused by blown internal fuses,

(PDF) Distance Protection of Series Capacitor ...

Abstract and Figures The introduction of series capacitors in transmission lines
causes problems in terms of reliability and the security of distance protection relays.

Review of recent developments in distance protection of series ...

Introduction of series capacitors in transmission lines can cause problems with
reliability and security of distance protection, due to problems such

Distance Protection of Series Capacitor Compensated Lines ...

The introduction of series capacitors in transmission lines causes problems in terms
of reliability and the security of distance protection relays. As distance protection is
widely used in the

C37.116-2018

The application of protective relays on transmission-line series capacitor banks is
covered. Ample discussion of the protection and control issues related to series
capacitor bank installations is

A primer on capacitor bank protection
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Capacitor banks are applied in power systems to provide reactive power. The reactive
power results in lower current in lines upstream of the bank improving system
voltage and power

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://bagyou.es
Technical inquiry: https://bagyou.es/project-enquiry.html

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