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Relay protection principles with different
actions

Overview
This page addresses the role of protective relays within electrical protection systems
and the decisions they influence.

Key Takeaways
Relay protection ensures rapid, selective isolation of faulty sections in a power
system using various relay actions like overcurrent, differential, distance, and
directional schemes.Core Principles of Relay Protection

Protective relays are devices that monitor electrical quantities such as current,
voltage, frequency, and impedance, and initiate corrective actions when abnormal
conditions occur, such as short circuits, overloads, or earth faults . The main
objectives are:

• Reliability: Operate correctly under actual fault conditions.

• Selectivity: Isolate only the faulted section without affecting healthy parts.

• Speed: Act quickly to minimize equipment damage.

• Sensitivity: Detect faults even at low magnitudes.
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• Coordination: Work in harmony with upstream and downstream relays to prevent
unnecessary tripping . The decision chain involves sensing the fault, relay logic
evaluation, sending a trip signal, and breaker operation to isolate the faulted section .
Types of Relay Actions1. Overcurrent Relays

Operate when current exceeds a preset limit. They can be:

• Definite Time: Trip after a fixed delay.

• Inverse Time: Trip faster for higher fault currents, providing coordination with
downstream devices .
2. Differential Relays

Compare currents at two or more points (e.g., transformer windings or generator
terminals). They operate only when a difference exists, indicating internal faults, and
are highly selective .

3. Distance (Impedance) Relays

Measure the impedance of a line to detect faults. They are commonly used in
transmission line protection and can be:

• Impedance Relay: Operates based on measured line impedance.

• Reactance Relay: Sensitive to reactance, ignoring resistance effects.

• MHO Relay: Combines impedance and phase angle for directional sensitivity .
4. Directional Relays

Detect the direction of fault current relative to the relay location. Used in parallel
feeders, ring mains, and combined earth/phase fault schemes to ensure correct
tripping direction .

5. Earth Fault Relays

Detect leakage currents to ground. They can be directional or non-directional and are
essential for protecting transformers, generators, and distribution networks .

6. Special Protection Schemes
• Restricted Earth Fault: Protects transformer windings with high sensitivity.

• Quadrilateral and Elliptical Characteristics: Used in distance relays for selective
tripping.

• Time-graded schemes: Ensure coordination between relays on different sections .
Implementation Considerations
• Instrument Transformers: CTs and VTs provide accurate measurements to relays.

• Trip Circuits: Relays send signals to circuit breakers to isolate faults.
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• Coordination Studies: Ensure relays operate in the correct sequence to minimize
system disruption.

• Testing and Commissioning: Field tests verify relay settings, trip circuits, and
breaker operation .
Summary

Relay protection relies on monitoring electrical parameters and executing appropriate
actions to isolate faults. Different relay actions—overcurrent, differential, distance,
directional, and earth fault—are selected based on system configuration, fault type,
and required selectivity. Proper coordination, sensitivity, and speed are critical to
maintaining system stability, equipment safety, and reliability .
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Contact Us

Continue your research online:

Website: https://thegalleryselfcatering.co.za
Technical inquiry: https://thegalleryselfcatering.co.za/contact.html

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