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Impact of inrush current protection on
relay protection

Overview

One of the main causes for incorrect operation of the transformer relay protection are
inrush currents.

Key Takeaways

Yes, inrush current is a critical consideration in relay protection, particularly for
transformers and inductive loads, to prevent nuisance tripping while ensuring fault
detection.Understanding Inrush Current

Inrush current is the initial surge of current that occurs when an electrical device,
such as a transformer, motor, or capacitor, is first energized. This current can be
several times higher than the device's normal operating current and typically lasts
only a few cycles or milliseconds . For transformers, inrush currents can reach 8 to 15
times the rated current, often resembling a phase-to-phase fault in magnitude . In AC
motors and power converters, inrush occurs due to the charging of input
capacitances or magnetizing currents .

Relevance to Relay Protection

Relays, especially overcurrent and differential relays, must distinguish between
harmless inrush currents and actual fault conditions. If a relay trips during inrush, it
can cause unnecessary outages. To address this:

* Instantaneous overcurrent elements (50) are set above the worst-case inrush pe
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* Differential protection (87) compares primary and secondary currents; during
inrush, the differential signal is large but contains a high second harmonic
component, which can be used to restrain tripping .

* Harmonic blocking or inrush restraint allows relays to remain stable during
energization while still detecting internal faults with low harmonic content .

Practical Measures

* Precharge circuits or inrush current limiting resistors are used in DC and AC circuits
to reduce the initial surge, protecting relays and other components .

* Relay settings are coordinated with system time constants (L/R decay) to ensure
the trip time exceeds the inrush duration, preventing false trips .

* In high-voltage or sensitive applications, relays may incorporate time-overcurrent
elements (51) and second harmonic restraint to balance protection and stability .
Summary

Inrush current is explicitly considered in relay protection design. Protective relays are
configured to ignore transient inrush currents while remaining sensitive to genuine
faults. Techniques such as harmonic restraint, precharge circuits, and careful setting
of instantaneous and time-overcurrent elements ensure reliable operation without
nuisance tripping . This is particularly important for transformers, motors, and circuits
with large capacitive or inductive loads.
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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://zithatech.co.za
Technical inquiry: https://zithatech.co.za/contact.html

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