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How often should relay protection be
used

Overview
Protective relays should be tested as part of the full protection system, not just as
standalone devices.

Key Takeaways
The optimal relay operating time is set to ensure the nearest relay to a fault operates
first while upstream relays provide backup, typically achieved through time grading
and proper TSM/PSM settings.Principles of Optimal Relay Timing

Time-graded protection is the most common method to achieve selective fault
isolation. Relays closest to the fault are set to operate first, while upstream relays
have progressively longer operating times to provide backup protection . This
ensures that only the affected section is isolated, minimizing disruption to the rest of
the network . Inverse time relays are often preferred in radial networks because their
operating time decreases as fault current increases, allowing faster clearing for high-
magnitude faults while maintaining selectivity for lower currents . Definite-time
relays, in contrast, operate at a fixed delay regardless of fault magnitude.

Key Parameters
• Plug Setting Multiplier (PSM): Indicates how many times the actual current exceeds
the relay pickup current. A higher PSM results in faster relay operation .
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• Time Setting Multiplier (TSM): Scales the base operating time from the relay's
characteristic curve. Lower TSM values produce faster tripping, while higher TSM
values provide backup coordination .

• Time Interval Between Relays: The difference in operating times between
downstream and upstream relays must be sufficient to allow the downstream relay to
clear the fault first, preventing unnecessary tripping of upstream devices .
Coordination Procedure
• Conduct a load flow and short-circuit study to determine maximum and minimum
fault currents and system impedances .

• Set relay operating times to clear faults at maximum fault levels quickly while
ensuring operation is satisfactory at minimum fault currents .

• Plot relay and fuse curves on a common scale to verify selectivity and coordination .

• Adjust TSM and PSM values to achieve the desired time grading, ensuring
downstream relays trip faster than upstream relays .
Advanced Considerations

Modern systems may use optimization algorithms and adaptive relay settings to
minimize total operating times while maintaining selectivity, especially in networks
with distributed generation or bidirectional power flows . These approaches account
for dynamic fault currents, network reconfigurations, and renewable integration.

Summary

The optimal relay time is a balance between fast fault clearance and selective
coordination. Downstream relays should operate first, with upstream relays delayed
just enough to provide backup. Proper use of inverse time characteristics, PSM, and
TSM, combined with system studies and curve plotting, ensures reliable and efficient
protection of the electrical network .
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Typically, the electrical life expectancy of general-purpose and power relays is rated
at a minimum of 100,000 operations. This

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://rivomultitrade.co.za
Technical inquiry: https://rivomultitrade.co.za/contact.html

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