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Overcurrent Protection Design for Relay
Protection

Overview
Overcurrent protection is one of the least expensive and simplest types of protection
that can be set on transmission lines.

Key Takeaways
Overcurrent relay protection circuits safeguard electrical systems by detecting
excessive current and disconnecting the load, using time-current characteristics and
relay coordination to ensure selective fault isolation.

Principles of Overcurrent Relay Protection

Overcurrent relays are designed to protect electrical equipment from short circuits
and excessive currents by monitoring the current flow and triggering a trip signal
when the current exceeds a predefined threshold. They are widely used in radial
distribution and transmission systems and can operate under all types of fault
conditions. The relay settings are based on the maximum expected load current and
the short-circuit current at each section of the network.

Types of Overcurrent Relays

Instantaneous Overcurrent Relay: Trips immediately when the current exceeds the
set threshold. Suitable for high fault currents where fast disconnection is critical.
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Time-

Delayed Overcurrent Relay: Trips after a delay, which can be inverse-time (trip time
decreases as current increases) or definite-time (fixed delay regardless of current
magnitude),. Inverse Definite Minimum Time (IDMT) Relay: Combines both inverse-
time and minimum trip time characteristics, providing faster response for higher
overcurrent levels while allowing discrimination for lower currents.

Circuit Design Components

Current Transformer (CT): Steps down high currents to measurable levels for the
relay input. Relay Unit: Can be electromechanical, solid-state, or microcontroller-
based. Modern designs may use FPAA or Arduino-based IDMT relays for fast response
and reprogrammability.

Trip Logic: Processes the current signal and determines if the trip condition is met. In
digital designs, algorithms calculate the peak current using instantaneous power
theory or Clarke transformation for three-phase systems. Circuit Breaker Interface:
The relay output triggers a breaker to isolate the faulted section.

Design ConsiderationsTime-Current Coordination: Ensure upstream and downstream
relays operate sequentially to isolate only the faulted section. Time delays (t1, t2,
etc.) are set to prevent simultaneous tripping.

Two-

Level Protection: For sensitive loads, a two-level overcurrent scheme can allow
momentary inrush currents without tripping, while disconnecting immediately for
severe overcurrent events. Relay Characteristics: Choose between IEC/IEEE standard
curves, definite-time, or IvsT characteristics depending on system requirements.
Fault Analysis: Calculate expected fault currents for phase-to-ground and line-to-line
faults to set relay pickup values and time multipliers.

Implementation Example

A practical design may include: Current sensing via a shunt resistor or CT.
Comparator or microcontroller to detect overcurrent thresholds. Time delay circuit
(RC network or software algorithm) for IDMT operation.

Relay driver to actuate a breaker or solid-state switch. Two-level protection: e.g.,
allow 2–5 A for 100 ms for inrush, trip immediately above 5 A. Modern
ApproachesMicrocontroller-Based Relays: Use Arduino or similar platforms to
implement IDMT logic with adjustable pickup and trip times.

FPAA-Based Relays: Provide high-speed, parallel processing for instantaneous fault
detection and minimal latency.

© 2026 METRA FIBER MARKET - All rights reserved



Page 3/5

Solid-

State Relay Protection: Integrates overcurrent and overtemperature protection for DC
or AC loads, suitable for high-voltage applications.

Summary

Designing an overcurrent relay protection circuit involves selecting the appropriate
relay type, setting pickup currents, coordinating time delays, and ensuring selective
fault isolation. Modern implementations leverage digital processing, microcontrollers,
or FPAA devices to achieve fast, reliable, and reprogrammable protection, while
traditional electromechanical relays remain effective for simpler systems. Proper
design ensures system reliability, equipment safety, and minimal disruption during
faults.

Article Content

Design and Implementation of Overcurrent Protection Relay

Overcurrent protection is one of the least expensive and simplest types of protection
that can be set on transmission lines. The operating of relay depending on the
magnitude of the current

Design and Implementation of Multi-Characteristic Overcurrent Relay

Overcurrent relays are generally classified into three types based on their operating
time: Instantaneous, Definite Time, and Inverse. This paper presents the design and
implementation of a

Design and Implementation of Overcurrent Protection Relay

The new design of overcurrent relay based on Field Programmable Analog Arrays
FPAA is a high-speed response and used for the implementation of intelligent
electronic devices and high computational

Design and Analysis of an Over Current Relay Based on

This paper presents an in-depth investigation into the design and performance
assessment of an overcurrent relay, utilizing the MATLAB/Simulink simulation
environment.

Overcurrent Protection Fundamentals R

Relay protection against high current was the earliest relay protection mechanism to
develop. From this basic method, the graded overcurrent relay protection system, a
discriminative short circuit

Overcurrent Relay: Theoretical Concepts & Design In Simulink
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Overcurrent relay characteristics for both types of relays are discussed. A step-by-
step guide on designing and testing Instantaneous and definite time overcurrent
relays (DTOC) in

Design and Implementation of Overcurrent Protection Relay

The use of FPAAs for designing and implementing overcurrent relay is investigated.
The modeling and simulation of a protected system using Matlab are described.

Overcurrent and Overtemperature Protection for Solid State Relays ...

This reference design shows how to achieve a solid state relay solution with
overcurrent and overtemperature protection, using the reinforced isolated switch
driver TPSI3050-Q1.

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.

SEL-351 Protection System | Schweitzer Engineering Laboratories

The SEL-351 Relay has built-in Ethernet and IEEE C37.118 synchrophasors, and is
ideal for directional overcurrent applications. Optional Mirrored Bits®
communications and power quality monitoring add

SIPROTEC Protection Relays | Siemens

SIPROTEC: Multifunctional protection relays Experience the benchmark in grid
protection, automation, and monitoring! SIPROTEC 5, built on

63A 230V 3IN1 Voltage Relay Protector

63A 230V 3IN1 DIN rail voltage relay with adjustable over/under voltage and over
current protection. CE certified, compact design, ideal for circuit breaker systems.

How GE T35 Relays Improve Substation Protection Performance?

These steps reduce commissioning errors and help the relay perform at its best from
day one. Conclusion The T35 transformer protection system brings real, measurable
improvements to

Circuit Protection, Fuses, Power Control & Sensing

Littelfuse is a global manufacturer of leading technologies in circuit protection, power
control & sensing. Our products are found in automotive & commercial vehicles,

Transformer Differential Relay Test Report: Complete
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Download a comprehensive Transformer Differential Relay Test Report template that
includes a detailed format, test procedures and results

RoboMachIndustrial Westinghouse C011 1875291 Overcurrent Relay

Ensure the safety and reliability of your electrical systems with the Westinghouse
C0-11 1875291 Overcurrent Relay. Designed for effective monitoring and protection
against overloads, this

Inverse Time Over Current (TOC/IDMT) relay trip time

The Inverse Time Over Current (TOC/IDMT) relay trip time calculator calculates the
protection trip time according to IEC 60255 and IEEE C37.112-1996 protection

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
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