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Instantaneous overcurrent protection for
relays
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Overview

Instantaneous Overcurrent Protection (ANSI 50)This article introduces the working
principle of Instantaneous Overcurrent Protection, explains its function.

Key Takeaways

Instantaneous overcurrent protection (ANSI 50) trips a circuit immediately when
current exceeds a preset threshold, minimizing fault damage and enhancing system
stability.

Working Principle

Instantaneous overcurrent protection (IOCP) operates by continuously monitoring the
line current through current transformers (CTs), which step down the primary current
to a safe secondary level, typically 1A or 5A, for the relay to process. The relay
compares the measured current against a preset instantaneous pickup value (linst),
usually set at 1. 2-1.

3 times the maximum expected short-circuit current at the line end. If the fault
current exceeds this threshold, the relay triggers immediately, sending a trip signal
to the circuit breaker to isolate the fault. There is no intentional time delay, only the
inherent operating time of the relay, which is around 30 ms for electromechanical
relays and 10 ms for digital relays.
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The relay coil generates a magnetic field proportional to the current. Under normal
conditions, the magnetic force is insufficient to move the relay element. When the
current exceeds the threshold, the magnetic force overcomes the restraining spring,
actuating the relay contacts and initiating the breaker trip.

Key Features

Fast fault clearance: Reduces thermal and mechanical stress on cables, transformers,
and breakers, and prevents voltage collapse or generator loss of synchronism in high-
voltage systems. Limited coverage: Typically protects 50%-80% of the line length
from the relay location. Integration with graded protection: Works alongside time-
delayed overcurrent relays (ANSI 51) to form multi-step protection schemes, ensuring
selective tripping.

Applications: Commonly used in medium-voltage (11-35 kV) distribution lines and
high-voltage systems where rapid fault isolation is critical.

Standards and Designation

Instantaneous overcurrent protection is designated by ANSI/IEEE device number 50. It
is distinct from time overcurrent protection (ANSI 51), which considers both current
magnitude and duration, tripping faster for higher currents but with a defined time
delay.

10C

P is compliant with IEC 60255-151 and IEEE C37. 91, ensuring standardized
performance and reliability in protective relay applications.

Practical Considerations

Relay settings: Proper selection of the pickup current is crucial to avoid nuisance
tripping while ensuring fast fault clearance. Coordination: IOCP must be coordinated
with downstream and upstream protection devices to maintain system selectivity.

C

T saturation: High fault currents can saturate CTs, potentially affecting relay
operation; digital relays often include filtering to mitigate this. In summary,
instantaneous overcurrent relays provide rapid, reliable protection against short-
circuit faults, minimizing equipment damage and maintaining system stability, and
are an essential component of modern power system protection schemes.
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Article Content
Instantaneous Overcurrent Protection (ANSI 50)

This article introduces the working principle of Instantaneous Overcurrent Protection,
explains its function, and summarizes the calculation of

Overcurrent Relay

As the name suggests, an instantaneous overcurrent relay trips off the circuit as soon
as a current higher than the set threshold is sensed by it. This

Three-phase Instantaneous Overcurrent Protection

The instantaneous overcurrent protection function operates according to
instantaneous characteristics, using the three sampled phase currents. The setting
value is a parameter, and it can be doubled by

Understanding Protection Relays

As soon as it is sensed, the relay will trip the breaker or send a signal to some
external controller instantaneously. For this reason, a 50 relay is used when the
application is very critical and

Over Current Relay Working Principle Types

In an instantaneous overcurrent relay, a magnetic core is wrapped with a current coil.
An iron piece, supported by a hinge and a restraining spring,

FEEDER PROTECTION CALCULATIONS & SETTINGS

In OC relays the coordination is based on the relay time-current characteristics of
instantaneous and/or time delay units. Instantaneous units should be set so they do
not trip for fault levels equal or lower to

Protection Basics

Ground fault protection for these systems is usually provided by residual protection,
either calculated by relay or by external CT residual connection to IN input

Understanding Protection Relays: 50, 50N, 51, and 51N

Protection relays are essential for ensuring electrical system safety and reliability.
Here''s a quick summary of four key relay functions every protection engineer should
understand: Responds

ETAP Relay Coordination Tutorial: Power System Protection Settings

ETAP relay coordination tutorial covering time-current curve setup, protective device
settings, and system modeling for power protection studies.
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Protective Relay Basics Part 2

Part 1: Protective relay compared to low voltage circuit breaker. Review fundamental
concepts, components, and terminology using the electromechanical overcurrent
relay as a foundation.

SEL-751 Feeder Protection Relay | Schweitzer Engineering Laboratories

The SEL-751 Feeder Protection Relay is ideal for directional overcurrent, fault
location, arc-flash detection, and high-impedance fault detection applications.

Protection Relay Testing for Data Center Power Systems

ANSI/NETA recommends annual testing for critical path relays in Tier lll and Tier IV
facilities. Why is the reset ratio important in overcurrent protection testing? The reset
ratio (return coefficient)

SEL-551 Overcurrent/Reclosing Relay | Schweitzer Engineering

The SEL-551 Overcurrent/Reclosing Relay replaces the many relays, control switches,
and wiring required in traditional distribution substation protection and control
panels. The relay also replaces

Practical handbook-for-relay-protection-engineers | PDF

The handbook for protection engineers includes guidelines on protective circuitry,
protective relay principles, and testing procedures for switchgear and relays. It
covers standard codes, wiring

ACB Circuits with Protection Relays

In electrical systems, protection relays monitor parameters like current, voltage,
power, and even non-electrical factors such as temperature or smoke. They detect
faults like overcurrent, under voltage, or

Busbar protection schemes for distribution substations

Precision and reliability are important factors when designing a busbar protection
scheme. Literature review has shown that small distribution

Transformer Protection Application Guide

Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power transformers, with an emphasis on the
most prevalent protection schemes

SEL-351A Protection System | Schweitzer Engineering Laboratories
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The SEL-351A Protection System has built-in Ethernet and IEEE C37.118
synchrophasors, and is the economical solution for overcurrent protection. Easy-to-
use feeder protection and innovative features

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

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