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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 tripsto prevent damage .

o Therma 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 afault or loss of supply .

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

0 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 .

0 Metering and Logging: Real-time measurement of electrical parameters and fault event recording for
maintenance and analysis.

Applications
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o0 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 inductorsin filter banks from harmonic-induced stress .

Benefits

o Prevents unscheduled outages and equipment damage.

0 Enhances safety by detecting faults before catastrophic failure.

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

0 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

Presented at the 37th Annual Hands-On Relay School March 28 - April 1, 2022 Review of Breaker Control
CircuitsDC

Compact and versatile solution for utility and industrial power distribution systems REV615 is a dedicated
capacitor bank protection

The SEL-710 Motor Protection Relay dynamically calculates slip. This premiere motor protection scheme
allows maximum start

Switching Inductive Loads Switching Capacitive Loads Switching Capacity Reed Relay Protection NI
SwitchBlock

Capacitive Voltage Detecting Systems with Relay Contacts for Protection Applications, with Partial Discharge
Detection

Where it is desired to have more time delay before element operates for purpose of coordinating with other
protective relays or

Reyrolle 7SR191 provides dedicated protection for capacitor banks in power systems. This numerical relay
ensures safe operation by
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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,

The SEL-710-5 provides synchronous motor protection, starting control, broken rotor bar detection, and now
arc-flash protection.

Shunt capacitor banks, also called filter banks, are widely used in transmission and distribution networks to
produce reactive power

Arcteq offers dedicated devices for capacitor bank protection. The devices vary depending on the purpose and
functionality of the

Boltswitch Capacitor Unit Model CAP-2 capacitive trip unit provides a fail safe method of activating a 120
vac shunt trip when control

SIPROTEC: Multifunctional protection relays Experience the benchmark in grid protection, automation, and
monitoring! SIPROTEC

Relay protection circuitry This handbook covers the code of practice in protection circuitry including standard
lead and
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