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Instantaneous overcurrent protection
value for relay protection

Overview
Instantaneous Overcurrent Protection (ANSI 50) | Working Principle. This article
introduces the working principle of Instantaneous Overcurrent Protection.

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 (Iinst),
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.

IOC

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) | Working Principle ...

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

Instantaneous and Time-overcurrent (50/51) Protection

PDF file

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

INSTANTANEOUS AND DEFINITE TIME OVERCURRENT

This type of protection is used to protect against over currents. Basic algorithm of
overcurrent pr tection compares the measured value of current with preset value. If
the input current exceed preset value,

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

The Basics Of Overcurrent Protection

The basic element in overcurrent protection is an overcurrent relay. The ANSI device
number is 50 for an instantaneous overcurrent (IOC) or a Definite Time overcurrent
(DTOC) and 51

25.9 Instantaneous and time-overcurrent (50/51) protection

Instantaneous overcurrent protection is where a protective relay initiates a breaker
trip based on current exceeding a pre-programmed “pickup”

Overcurrent Protection Settings Guide | PDF | Relay | Engineering

The document discusses overcurrent protection calculations and settings for a power
system network. It provides a single line diagram of the system and key parameters.
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Protection Relay Setting Interactive Calculator | FIRGELLI

Use this Protection Relay Setting Calculator to calculate pickup current, time
multiplier settings (TMS), operating time, coordination time interval (CTI), and plug
setting multiplier (PSM)

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

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.

Protective Relaying in High Voltage Networks:

Protective relaying is the backbone of fault detection and system isolation in high
voltage (HV) power networks. As transmission systems grow

The Role of Protection Relays in Power Systems and an

The relay includes basic protection functions such as phase overcurrent, and the
accuracy and response times of these functions were evaluated through
experimental scenarios.

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.

Protective Relaying Principles and Applications

Protective Relaying Principles and Applications The article provides an overview of
protective relaying principles and their applications for high-voltage power system
components. It covers the protection

Relay Setting in Real Power System

Overcurrent Relay Overcurrent is the most used relay protective scheme as
compared to others. Definition: An overcurrent relay works on sensing current. It
operates whenever the current

Replacement relay protection ref 615 1. Persiapan Review SLD, wiring ...

Secondary Injection Test: 50 Instantaneous Overcurrent 51 Time Overcurrent
50N/51N Earth Fault UV/OV (bila digunakan) Trip Test Circuit Breaker. Close Test. LED
dan Alarm Test. Komunikasi
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NEC Article 430 — Motor Branch Circuit Protection for

NEC Article 430 motor protection — conductor sizing, overcurrent protection,
overload sizing, disconnect requirements with worked industrial

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://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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