
Principle of Passive Relay Protection

Article Overview

Passive (electromechanical) relays operate by using electromagnetic forces to detect abnormal current or

voltage conditions and mechanically actuate a circuit breaker to isolate faults.

Overview

Passive relay protection, also known as electromechanical relay protection, relies on moving parts and

electromagnetic principles to sense abnormal electrical conditions such as overcurrent, short circuits, or

voltage deviations. These relays are designed to continuously monitor electrical quantities and respond

automatically when a preset threshold is exceeded, ensuring the safety and reliability of power systems ( ).

Components and Operation

A typical passive relay system includes:

o Current Transformer (CT): Steps down high line currents to a manageable level for the relay coil ( ).

o Relay Coil and Moving Armature: The coil generates a magnetic field proportional to the current or voltage.

When the field exceeds a set limit, it moves the armature.

o Contacts: Mechanical contacts close or open to complete the tripping circuit.

o Tripping Circuit: Activates the circuit breaker to isolate the faulty section ( ).

Step-by-Step Working

o Monitoring: The relay continuously monitors current or voltage through the CT or potential transformer.

o Detection: When a fault occurs, such as a short circuit, the current rises sharply.

o Electromagnetic Actuation: The increased current energizes the relay coil, producing a magnetic force that

moves the armature.

o Contact Closure: The mechanical contacts close, completing the tripping circuit.

o Circuit Breaker Operation: The tripping signal energizes the breaker coil, disconnecting the faulty section

from the system ( ).

Key Characteristics

o Reliability: Operates without external power sources, using only the energy from the fault current.

o Speed: Provides rapid response to abnormal conditions, typically within one cycle for overcurrent relays ( ).

o Selectivity: Only the faulty section is isolated, minimizing disruption to the rest of the system ( ).

o Simplicity: Mechanical design allows straightforward maintenance and testing.

Applications
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Passive relays are widely used in:

o Transmission and Distribution Lines: Overcurrent and distance protection.

o Transformers and Generators: Differential and overcurrent protection.

o Industrial Systems: Motor and capacitor bank protection ( ).

Summary

The working principle of passive relay protection is based on electromagnetic induction: abnormal currents or

voltages generate forces that mechanically actuate contacts, which in turn trigger circuit breakers to isolate

faults. Despite the advent of digital relays, passive relays remain valued for their robustness, reliability, and

simplicity in many power system applications ( ).

A protective relay is an electrical component that is designed to trip a circuit breaker when a fault is

encountered or

On the other hand, unselective protection operation in the extra high voltage network - i.e. at the national grid

level- may endanger

Relays detect and locate faults by measuring electrical quantities in the power system which are different

during normal and

Power System Protection 1: Principles and components History Inspec keywords circuit breakers power

system faults

Among the various possible methods used to achieve correct relay co-ordination are those using either time or

This aids readers to become familiar with the principles used by most common protective relays. Moreover, a

review

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and

solenoid elements to

The protection principle of this relay is to compare the current inputs at both are high and low voltage sides of

the transformer. Under

Protective relays are power system protection devices that monitor current, voltage,
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Protection is needed to detect electrical faults and abnormal operating conditions. Protection is also needed for

protecting people and

A protective relay is used to protect the device once the fault is detected within a system. Once the fault is

detected, the fault location

Protective relays are critical in power systems because they serve as decision-making devices that ensure the

safe

Learn about protective relays, their working principle, types, and applications in power

Protective relay work as a sensing device, it senses the fault, then known its position and finally, it gives the

tripping command to the

Introduction to Protective Relaying What are Protective Relays, or Protection Relays? Protective relays are

Fundamental Requirements of Protective Relay: The principal function of Protective Relay is to cause the

prompt removal from
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