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Article Overview

Relay protection time levels are set to ensure selective tripping, where relays closest to a fault operate first,
using time-graded or time-current-graded coordination.

Time-Graded Protection

Time-graded protection is a method to achieve selective short-circuit protection by assigning different
operating times to relays aong a network. The relay closest to the fault operates first, while upstream relays
operate with adelay to avoid unnecessary tripping of the entire system . Thisis commonly implemented using:

o Definite-time relays. Operate after a fixed time regardless of fault current magnitude.
o Inverse-time relays. Operate faster for higher fault currents, making them suitable for radial networks where
fault current varies along the feeder .

Time Coordination and Levels

Relay time levels are coordinated by setting time delays between relays in series. The time interval between
each relay's setting must be sufficient to allow the downstream relay to clear the fault before upstream relays
operate . This ensures proper discrimination and prevents simultaneous tripping of multiple relays.

0 Relay at the fault location: Shortest operating time.

o Upstream relays: Incrementally longer operating times (t1, t2, etc.) to allow downstream clearance.

o Time grading: Can be achieved using time setting multipliers (TSM) and plug setting multipliers (PSM),
which adjust the relay’s operating time based on fault current levels .

Practical Considerations

o Inverse-time relays are preferred when fault currents vary significantly along the feeder, as they reduce
operating time for high fault currents while maintaining selectivity for lower currents.

o Definite-time relays are ssimpler but may result in longer fault clearance times for high-current faults.

0 Coordination studies: Require knowledge of maximum and minimum fault currents, transformer inrush
characteristics, motor starting currents, and CT performance to determine optimal relay settings .

o Graphical analysis. Plotting relay curves on a common scale helps visualize coordination and ensure proper
time grading .

Summary

Relay protection time levels are essential for selective and reliable protection. By using time-graded or
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time-current-graded relays, engineers can ensure that the relay nearest the fault operates first, while upstream
relays act as backups. Proper use of TSM, PSM, and inverse-time characteristics allows for faster fault
clearance at high currents and maintains system stability and equipment safety .

These curves can be used in conjunction with the motor time-current curve for a normal start to set protective
relays and breakers for

IEEE C37.2 Device Numbers 51 Time-overcurrent relay 50 Instantaneous-overcurrent relay 67
Directional-overcurrent

Relay protection circuitry This handbook covers the code of practice in protection circuitry including standard
lead and

IEEE-SA Standards Board Abstract: Information on the concepts of protection of ac transmission lines is
presented in this guide.

This handbook covers the code of practice in protection circuitry

Partia differential schemes simplify the coordination of multiple source buses by ensuring the main relay for
each bus

Protective relays are vita for safeguarding power systems, ensuring protection against faults and
abnormalities. This

Abstract: Information on the concepts of protection of ac transmission lines is presented in this guide.
Applications of the concepts to

Abstract: Protective relays and devices have been developed over 100 years ago to provide "last line" of
defense for the electrical

? Key learnings. Protective Relay Definition: A protective relay is an automatic device that senses abnormal
conditions

How Does Instantaneous and Time-Overcurrent Protection Work? Overcurrent protection prevents

Where it is desired to have more time delay before element operates for purpose of coordinating with other
protective relays or

TSM (Time Setting Multiplier) selection should adhere to IEC 60255-3 which defines the standard inverse,
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ANS| Standard Device Numbers &amp; Common Acronyms ANSI Standard Device Numbers &amp;
Common Acronyms

The |EC standard for protection relays includes coordination guidelines for time-current

Definite time delay means that the protection operate time dose not change or depend on the fault type or the
fault current

Web: https://www.millstraining.co.za

Page 3/3




