
Overcurrent Acceleration Setting in Relay
Protection

Article Overview

The overcurrent acceleration stage is designed to speed up relay operation under high fault currents, ensuring

rapid clearance of severe faults while maintaining coordination with downstream protection.

Purpose of the Acceleration Stage

The overcurrent acceleration stage, often implemented as high-set (3I>>) or instantaneous (3I>>>) stages, is

used to accelerate the tripping of relays when fault currents are significantly higher than normal operating

currents. Its main goal is to quickly clear severe faults, such as busbar or near-relay faults, minimizing

equipment damage and improving system stability . This stage operates with a definite time characteristic,

meaning its operating time is nearly independent of the fault current magnitude, unlike inverse-time stages.

Operation and Characteristics

o High-Set Stage (3I>>): Activates when the current exceeds a multiple of the relay's pickup setting, typically

1.3-1.5 times the set current, depending on the relay type .

o Instantaneous Stage (3I>>>): Trips almost immediately for very high fault currents, often within

milliseconds, providing near-zero delay for critical faults .

o Definite-Time Behavior: Both high-set and instantaneous stages have fixed operating times, ensuring rapid

response without waiting for the inverse-time delay.

Coordination with Multi-Stage Protection

Overcurrent protection is usually implemented in multiple stages to balance speed and selectivity:

o Stage I (Primary/Instantaneous): Clears severe faults near the relay with minimal delay.

o Stage II (Time-Delayed Overcurrent): Protects the remaining line and acts as backup for Stage I, with a short

intentional delay (0.3-0.5 s) to coordinate with downstream relays .

o Stage III (Definite-Time/Remote Backup): Provides backup for the entire line and adjacent lines, with a

longer delay to maintain selectivity and avoid unnecessary tripping . The acceleration stage ensures that

high-magnitude faults are cleared faster than lower-level faults, while the time-delayed stages maintain

selectivity, allowing downstream relays or fuses to operate first for faults closer to the load .

Practical Considerations

o Selectivity Diagrams: Engineers use time-current curves to plan relay settings, ensuring that the acceleration

stage does not interfere with downstream protection .

o Plug Setting Multiplier (PSM) and Time Multiplier Setting (TMS): These parameters adjust the relay's
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sensitivity and operating time, allowing the acceleration stage to respond appropriately to high fault currents

while maintaining coordination .

o Network Configuration: The acceleration stage is particularly useful in radial networks or systems with

variable short-circuit levels, where rapid fault clearance is critical . In summary, the overcurrent acceleration

stage is a critical component of modern relay protection, providing fast fault clearance for high-current events

while ensuring proper coordination with downstream devices to maintain system reliability and safety.

In this post we will be seeing, the Basic Concept of Overcurrent Protection, which includes, relay

Characteristics,

This document outlines the calculation of over current relay settings for low and high settings. It details the

pickup settings, plug

5.3 Setting Overcurrent Relays Overcurrent relays are normally supplied with an instantaneous element and a

time-delay element

Learn how to set the pickup and time delay settings for an overcurrent relay based on common criteria and

methods. Find out tips

Definite time overcurrent relay is used as a backup protection of distance relay of transmission line with time

delay, backup protection

Relay protection against high current was the earliest relay protection mechanism to develop. From this basic

method, the graded

The optimization of overcurrent relays'' operation is a topic associated with protection coordination of

distribution

On the contrary, overcurrent relay protection is completely directed to the clearance of short circuits, even

though with

This document provides guidelines for overcurrent coordination in industrial power systems. It recommends

using instantaneous

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

The overcurrent relay REJ 523 is intended for selective short-circuit protection in medium voltage distribution

networks but can also
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An Overcurrent Relay Setting Calculator is a online calculator tool that determines the proper relay settings to

Overcurrent protection is often confused with overload protection which is related to the thermal capability of

circuits.

Learn how to set overcurrent protection relays correctly with step-by-step calculations, real-world examples,

This paper proposes a voltage-accelerated directional overcurrent relay (VADOCR) based protection scheme

for microgrids. The

Learn how to set overcurrent protection relay settings with a clear, step-by-step guide. Understand pickup

settings,
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