
Requirements for Relay Protection
Sensitivity

Article Overview

Relay protection must be sufficiently sensitive to reliably detect all internal faults while avoiding operation for

external or normal load conditions.

Key Principles of Sensitivity

Sensitivity in relay protection refers to the ability of a relay to detect the smallest fault current within its

designated protection zone. A relay must operate reliably under actual conditions that produce the least

operating tendency, ensuring that even low-magnitude faults are detected without delay or failure . Sensitivity

is critical for:

o Detecting faults at the far end of feeders or lines where fault currents are reduced due to line impedance .

o Ensuring backup protection operates if the primary relay fails, which requires multi-stage protection with

graded sensitivity .

o Maintaining system stability by isolating only the faulted section and preventing unnecessary outages .

Sensitivity Requirements in Practice

o Minimum Fault Current Detection: Relays must be set to detect fault currents above the lowest expected

fault level in the protected zone. For example, a feeder relay may need to detect currents as low as 150 A to

ensure coverage along the entire line .

o Internal Fault Verification: Differential or unit protection relays are tested to confirm they respond to

internal faults while remaining stable for external faults. This involves injecting primary currents and

observing relay operation .

o Coordination with Other Relays: Sensitivity must be balanced with selectivity to ensure that only the closest

relay to the fault operates first, while upstream relays act as backup .

o Testing and Commissioning: Sensitivity tests involve gradually increasing injected currents until the relay

operates, recording the minimum current required for reliable operation. This ensures the relay meets its

design sensitivity under real conditions .

Additional Considerations

o Speed and Reliability: High sensitivity must not compromise the relay's speed or reliability. Relays should

operate promptly for faults but avoid false trips due to load currents or transient conditions .

o Multi-Stage Protection: Using multiple relays with different sensitivity settings allows for both primary and

backup protection, ensuring comprehensive coverage and system stability .

o Device Type and Characteristics: Sensitivity requirements vary depending on relay type (current, voltage,

impedance, differential) and operating characteristics (definite time, inverse time, or multifunctional numerical
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relays), .

In summary, relay protection sensitivity requirements ensure that all internal faults are detected reliably, even

at low fault currents, while maintaining selectivity, speed, and system stability. Proper testing, coordination,

and multi-stage protection are essential to meet these requirements.

The document discusses relay setting principles for transmission line protection. It begins by outlining the four

key characteristics of

Effective relay protection in HV/MV substations requires a thorough approach encompassing calculations,

precise

A multiple-stage protection is often required to meet with the sensitivity and operating speed re-quirements

and to achieve a good

Protection requirements The protection system must be Reliable Stable Sensitive Selective

A protective relay is an electrical component that is designed to trip a circuit breaker when a fault is

encountered or

How sensitive do we set protective relays to be assured all faults are detected and isolated without risking

overtrips? Overtrips isolate

IEEE Power Systems Relays Standards Collection: VuSpecTM This VuSpec includes 47 active IEEE

standards, guides,

Among the various possible methods used to achieve correct relay co-ordination are those

Sensitivity refers to the characteristic of a protective relay that it operates reliably, when required, in response

to a

Introduction to relay protection Protection is the branch of electric power engineering

The document outlines the fundamental requirements of protective relaying, which include reliability,

selectivity, speed, sensitivity,

Rules for protecting a network using overcurrent relays. Requirements for instrumentation (number and

locations of instrument
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One of the main requirements to relay protection is the sensitivity requirement, which implies consistent

tripping during the short

Originally presented at the 42nd Annual Western Protective Relay Conference, October 2015, under the title

"Maximizing Line

An assessment of sensitivity of the measuring elements of relay protection was performed. Based on simple

examples

Since some relays are frequency-sensitive, each of the relay''s operating characteristics vs. frequencies should

be checked to ensure
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