
Capacitive relay protection device

Article Overview

A capacitive relay protection device safeguards capacitor banks and filter circuits from internal and external

electrical faults, ensuring safe and reliable operation.

Overview

Capacitive relay protection devices are specialized relays designed to protect shunt capacitor banks and

harmonic filter circuits in medium and high voltage power systems. These devices monitor the electrical and

thermal conditions of capacitors, inductors, and resistors, disconnecting the equipment before damage occurs

due to faults or abnormal operating conditions . They are essential for maintaining system stability, preventing

cascading failures, and extending the lifespan of capacitor units .

Key Functions

o Fault Detection: Capacitive relays detect internal faults such as capacitor element failures, flashovers within

racks, phase-to-phase or phase-to-earth faults, and external stresses like overvoltage or overload conditions .

o Overvoltage and Undervoltage Protection: They monitor voltage levels and disconnect the capacitor bank if

voltages exceed safe limits, including protection against harmonics up to the 50th order .

o Overcurrent and Earth Fault Protection: Relays measure unbalance currents and earth faults, triggering

alarms or trips to prevent damage .

o Thermal Monitoring: Some devices include temperature sensors to prevent overheating of capacitor oil or

dielectric materials, which can ignite at high temperatures .

o Automatic Reconnection Control: Advanced relays can block reconnection until the capacitor has safely

recovered from a fault or loss of supply .

Features and Communication

Modern capacitive protection relays, such as the Trench CPR 500 or Siemens 7SR191, offer:

o User Interfaces: Touchscreens or LCD displays for local monitoring and configuration .

o Communication Protocols: IEC61850, Modbus RTU, DNP3.0, RS485, and Ethernet for integration with

SCADA or substation automation systems .

o Programmable Alarms and Trips: Users can set thresholds for voltage, current, and temperature to customize

protection .

o Metering and Logging: Real-time measurement of electrical parameters and fault event recording for

maintenance and analysis .

Applications
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o Medium Voltage (MV) Systems: 10 kV to 30 kV capacitor banks .

o High Voltage (HV) Systems: 60 kV to 110 kV installations .

o Power Factor Correction: Ensuring reactive power support while protecting equipment .

o Harmonic Filter Circuits: Protecting capacitors and inductors in filter banks from harmonic-induced stress .

Benefits

o Prevents unscheduled outages and equipment damage.

o Enhances safety by detecting faults before catastrophic failure.

o Reduces maintenance costs by providing early warning and fault logging.

o Supports system automation and remote monitoring for efficient operation .

Capacitive relay protection devices are therefore critical components in modern electrical networks, ensuring

the reliable and safe operation of capacitor banks and filter circuits while integrating seamlessly with digital

substation systems.

Introduction to Protective Relaying What are Protective Relays, or Protection Relays? Protective relays are
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Capacitor bank protection and control in medium voltage networks The relay is intended for protection,

control, measurement and

This guide provides detailed information on high-capacity relays that are perfect for inrush current protection

and discharge circuits,
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