
Secondary circuit of relay protection

Article Overview

The secondary circuit of a relay protection system is the control and signaling path that connects protective

relays to circuit breakers, measuring instruments, and auxiliary devices, enabling fault detection and isolation.

Overview of Secondary Circuits

In power system protection, the secondary circuit is distinct from the primary circuit, which carries the main

load current. The secondary circuit receives scaled-down signals from current transformers (CTs) and voltage

transformers (VTs) to operate protective relays safely and accurately without exposing the relay to high

voltages or currents . Its main purpose is to detect abnormal conditions such as overcurrent, overvoltage, or

phase faults and initiate the tripping of circuit breakers to isolate the faulty section .

Components of a Secondary Circuit

o Protective Relays: Devices that sense abnormal conditions and generate trip signals. They can be

electromagnetic, static, or microprocessor-based .

o Current and Voltage Transformers: Step down high currents and voltages to safe levels for relay operation.

CTs provide current signals, while VTs provide voltage signals .

o Trip Circuits: Conduct the relay output to the circuit breaker trip coil, causing the breaker to open and isolate

the fault .

o Auxiliary Devices: Include alarms, indicators, and control switches that provide monitoring and manual

intervention capabilities .

o Wiring and Interconnections: Properly designed wiring ensures reliable signal transmission and coordination

between relays and breakers .

Functioning and Operation

When a fault occurs, the CTs and VTs feed the secondary circuit with proportional signals. The relay evaluates

these signals against preset thresholds (pickup and reset values). If the fault exceeds the threshold, the relay

closes its contacts, completing the trip circuit and energizing the breaker coil . The secondary circuit may also

include backup relays to ensure reliability if the primary relay fails .

Key Considerations

o Coordination: Relays must be coordinated to ensure selective tripping, isolating only the faulty section while

keeping the rest of the system operational .

o Testing and Maintenance: Secondary circuits are tested using simulated currents and voltages to verify relay

operation and trip functionality .

o Safety: Proper insulation, grounding, and isolation are critical to protect personnel and equipment .
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Summary

The secondary circuit in relay protection is essential for safe, reliable, and selective operation of power

systems. It translates high-power system conditions into manageable signals for relays, enabling rapid fault

detection and isolation while coordinating with primary and backup protection schemes .

Protective relays and devices have been developed over 100 years ago to provide "last line" of defense for the

electrical systems.

Guide to 40 secondary circuits concepts for electrical technicians, covering relay protection,

A protection relay is a crucial component of electrical systems that safeguard infrastructure, employees, and

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

such

Primary Protection Below is the power system protection scheme which is designed to protect the power

system parts and

Secondary Injection Testing: Simulate fault conditions by injecting test currents into the relay''s secondary

circuits,

It is recommended that, on fused transformers, protection should employ a low-side circuit breaker with phase

and ground

Eaton''s protective relays provide you with unique microprocessor-based devices that eliminate

Feeder Protection Protect radial and looped distribution circuits with comprehensive protection capabilities,

including time

ortion from live system. In current differential protection of busbar, if CT secondary circuits, or bus wires is

open the relay may be

Protection System Elements Protective relays Circuit breakers CTs and VTs (instrument transformers)

The Purpose Of Tests Secondary injection tests are always done prior to primary injection tests. The purpose

of
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If the primary protection operation falls into trouble, then secondary protection disconnects the faulty part

Typical Relay and Circuit Breaker Connections Protective relays using electrical quantities are connected to

the power

The secondary protection relay is an important component of this system. It detects problems such as

overcurrent, short circuit or

Backup protection relays provide secondary protection in case primary protection relays fail to operate or if

there''s a delay in their
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