
What to do about overcurrent in relay
protection 

Article Overview

Overcurrent protection in relay systems is implemented by using relays that detect excessive current and

coordinate with circuit breakers to isolate faults, ensuring system safety and reliability.

Understanding Overcurrent Relays

An overcurrent relay is a protective device that trips a circuit when the current exceeds a predefined threshold.

It is widely used in high-voltage and distribution systems due to its fast response to faults ( ). Overcurrent

relays can be classified into:

o Instantaneous Overcurrent Relays: Trip immediately when current exceeds the set limit, suitable for

short-circuit protection.

o Definite-Time Overcurrent Relays: Operate after a fixed time delay, independent of current magnitude.

o Inverse-Time Overcurrent Relays: Trip time decreases as current magnitude increases, providing

coordination with downstream devices ( ).

Key Components for Implementation

o Current Transformers (CTs): Step down high primary currents to measurable secondary currents for the

relay. CT ratios must match system load and fault levels, and saturation must be avoided to ensure accurate

relay operation ( ).

o Relay Pickup Level: The minimum current at which the relay begins operation. Typically set above normal

load current to avoid nuisance tripping.

o Time Dial or Time Multiplier Setting (TMS): Determines the operating time for inverse-time relays,

allowing coordination with other relays in the system.

o Characteristic Curve: Defines how the relay responds to different fault levels, often following IEC or IEEE

inverse-time curves ( ).

Steps to Implement Overcurrent Protection

o System Analysis: Calculate maximum and minimum short-circuit currents for each section of the network to

determine relay settings ( ).

o Select Relay Type: Choose between instantaneous, definite-time, or inverse-time relays based on protection

requirements.

o Set Pickup Current: Typically 125% of full-load current to avoid tripping during normal operation ( ).

o Determine Time Settings: Adjust TMS or time delay to ensure proper coordination with upstream and

downstream relays. The relay closest to the fault should trip first, while upstream relays act as backup ( ).

o Relay Coordination: Plot relay curves on a common graph to verify discrimination. Ensure that the upstream

relay trips after the downstream relay clears the fault ( ).
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o Testing and Verification: Simulate fault conditions or use system studies to confirm that relays operate

correctly under all expected scenarios ( ).

Practical Considerations

o Two-Level Protection: For sensitive circuits, a two-level scheme can be used where moderate overcurrent

triggers a delayed response, and extreme overcurrent triggers immediate disconnection ( ).

o Backup Protection: Upstream relays should provide backup if downstream relays fail to operate ( ).

o Standards Compliance: Follow IEEE and IEC standards for relay settings and coordination to ensure safety

and reliability ( ). By carefully selecting relay types, setting pickup currents, adjusting time delays, and

coordinating relays, overcurrent protection can effectively safeguard electrical systems from short circuits and

excessive currents while minimizing unnecessary outages.

Overcurrent relays play a crucial role in power system protection, ensuring the safe and

Learn the working principle of overcurrent relays and explore their key applications in power system

protection and electrical safety.

Overcurrent is a common but potentially dangerous condition in electrical systems where the current

This protection scheme is important for distribution systems, motors, feeders, transformers, and almost every

Conclusion Overcurrent protection is a safety feature of almost all electronic devices. They protect circuits and

Working Principle: When the current in an overcurrent relay exceeds a critical level, the magnetic effect of the

coil

Overcurrent Protection Basics | How to Set Overcurrent Elements in Protection Relays

The overcurrent relay with the very inverse characteristic curve is used in the feeder and on

Common overcurrent protection devices (OCPDs) include fusible links, fuses, circuit breakers, and overload

relays. Combining

Different types of overcurrent relay are employed to address specific protection needs. The instantaneous

overcurrent relay, for

Learn about the most common types of overcurrent relays used in power systems, their pros and cons, and
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how they are coordinated

The relay trips the associated circuit breaker. Overcurrent relay protection protects the power systems and its

equipments such as

Overcurrent Relays protect electrical systems from excessive current flow caused by overloads and faults.

Explore

An overcurrent relay is a type of protective relay which operates when the load current exceeds a pickup

value. It is of two types:

Perhaps the most basic and necessary protective relay function is overcurrent: commanding a circuit breaker to

trip when the line

An overcurrent relay is a protective device that is used to trip or open a circuit when the
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