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Impact of inrush current protection on
relay protection

Overview
The paper describes the influence of the inrush current on different types of
protection functions as transformer differential, overcurrent, distance, busbar and
line differential.

Key Takeaways
Yes, inrush current is an important consideration in relay protection, and relays are
often selected or designed to handle these brief but high current surges.

Understanding Inrush Current

Inrush current is the initial surge of current that occurs when a device is first powered
on, often much higher than the steady-state operating current. This is common in
circuits with capacitors, transformers, or motors, where the current can be 10 to 30
times the normal operating value for a few milliseconds or microseconds. If not
managed, inrush current can damage relay contacts, surrounding components, or
wiring.

Relay Considerations for Inrush Current

Relays are rated not only for continuous current but also for their ability to withstand
momentary high currents. This is often specified using TV ratings (Television load
ratings) according to UL and CSA standards, which indicate the maximum inrush
current a relay contact can handle. For example, TV4 relays can handle 65A inrush,
while TV5 can handle 78A.
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Selecting a relay without considering inrush current can lead to contact welding,
premature wear, or failure.

Protection Techniques

To protect relays from inrush current, several strategies are used: Precharge or
inrush-limiting resistors: These resistors temporarily limit current into capacitive
loads, allowing the relay to switch safely without being exposed to the full surge.

NT

C thermistors: These resistors have high resistance at startup, reducing inrush
current, and then decrease resistance as they heat up, allowing normal operation.
Zero-crossing solid-state switches: These devices switch AC loads at the voltage zero-
crossing point, minimizing the peak inrush current through the relay. High-inrush
rated relays: Relays specifically designed to handle high inrush currents are used in
applications like LED drivers, transformers, and motors.

Practical Implications

Inrush current is particularly relevant in capacitive or inductive loads, such as
inverters, power supplies, and motors. Proper relay selection and protection circuits
ensure reliable operation, prevent component damage, and extend the lifetime of the
relay and connected devices. Ignoring inrush current can lead to unstable operation,
overheating, or even fire hazards in high-power circuits.

In summary, relay protection design explicitly considers inrush current, either
through relay selection, ratings, or additional protective circuitry, making it a critical
factor in safe and reliable electrical system design.

Article Content

Inrush currents and their effect on protective relays

The paper describes the influence of the inrush current on different types of
protection functions as transformer differential, overcurrent, distance, busbar and
line differential.

Inrush Current – Causes, Effects, Protection Circuits and Design

PDF file

Solutions for Current Protection

This current can be substantially higher than standard operating current. If not
properly managed, it can reduce the effective operating life and impose damage to
equipment. For example, inrush current
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How to choose high-capacity relays for inrush current prevention ...

This guide provides detailed information on high-capacity relays that are perfect for
inrush current protection and discharge circuits, which is important for ensuring
safety during use in energy storage

Practical Analysis of Various Types of Inrush Current and Implications ...

To prevent the malfunction of protective functions, the accurate identification of IC is
a critical factor. The Inrush Current Detection (ICD) function is responsible for sending
a blocking signal to the

Managing Inrush Current

This application note explores typical causes of inrush current, problems caused by
inrush current, and solutions for inrush current featuring integrated load switches.

(PDF) Impact of transformer inrush currents on sensitive protection ...

This paper reviews impact of transformer inrush currents on four protection functions.
For each category the problem is reviewed and quantified, and practical solutions are
presented.

Research on the Impact of Inrush Current of Converter Transformers

Abstract: When closing converter transformers without load, inrush current arise due
to the invalid suppression strategies, which pose a significant threat to power system.
Studying the effect of inrush

Microsoft Word

Manufacturers have developed features dealing with inrush currents to stabilize
differen-tial relays and protection engineers have considered inrush currents in their
coordination to avoid misoperation.

Inrush Current Effects on Relays

The paper describes the influence of the inrush current on different types of
protection functions as transformer differential, overcurrent, distance, busbar and
line differential.

Surge current causes, compoSurge current causes – Ebyte Official

Learn how inrush current damages electrical components. This guide provides a deep
dive into power-on and load-switching surge mechanisms, offering standardized
protection selection and

Electrical Protection Systems: IEC 60909 (2026) | Enginist
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Deep Dive: Electrical Protection Systems - Short Circuit Analysis and Circuit Breaker
Selection Guide Learn how to design safe electrical protection systems using short
circuit analysis.

Flyback Diode Design Guide: Release Delay, PWM Recovery, EMI,

Engineering trade‑offs of flyback diodes: relay release delay, reverse recovery losses
in PWM, layout parasitics, and clamp strategies (Zener, TVS, RC snubber). Selection
checklist and FAQ.

Designed for Frequent Operation: A New Generation Intelligent ...

Rated Current: Requires comprehensive consideration of normal/overload currents,
equipment starting inrush characteristics (e.g., motor starting current, transformer
magnetizing inrush), and ensuring

Power Distribution Units (PDU) Suppliers

Discover 524 Power Distribution Units (PDU) manufacturers and distributors on
GlobalSpec. Find products, technical articles, videos, and more.

Renewable-Ready Load Break Switches: Enabling Safe & Stable Grid ...

Exceptional Inrush Current Withstand Capability (Extending Service Life): Optimized
Electromagnetic System: Employs high-saturation permeability core materials and
special coil designs to withstand

A dynamic modelling framework for power system restoration with

Specific protection operations could be triggered during transformer energization.
High inrush current with large harmonic content can trigger over-current relays. Also,
large inrush current in weak grid

Low voltage Electrical Equipment Manufacturer-OEM/ODM

Read More Thermal Relay Overload relays apply for AC motor overload and single
phase protection during long time or intermittent long time service Read More

Inrush currents and their effect on protective relays

This paper explains in detail the phenomena of inrush in single-phase transformers
during three conditions: transformer energization, external fault clearing and
sympathetic inrush. It then focuses

Related Video Reference

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

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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