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Sensitivity coefficients of various relay
protection systems

Overview
This article explores the issues of enhanced sensitivity of multi-parameter relay
protection using long-range redundancy protection as an example.

Key Takeaways
The sensitivity coefficient of a relay protection should be greater than 1, typically
defined as the ratio of the minimum fault current to the relay's operating current.

Definition and Purpose

The sensitivity coefficient (Ks) of a protective relay is defined as the ratio of the
minimum short-circuit current that the relay must detect to the minimum current
required for the relay to operate. This coefficient ensures that the relay can reliably
detect faults even under low-current conditions, such as remote faults or lightly
loaded lines.

Recommended Values

For overcurrent relays, the relay should operate when the fault current exceeds 1. 1
to 1. 3 times the set start current, depending on the relay characteristic (long-time
inverse or very/inverse time) and network conditions.

A Ks value greater than 1 ensures that the relay is sensitive enough to detect the
minimum fault current while avoiding false tripping during normal load conditions. In
transformer protection, sensitivity is adjusted to detect through-faults and inrush
currents without unnecessary tripping, often using differential or current-restrained
schemes.

© 2026 CJC FIBRE CONSULTANTS - All rights reserved



Page 2/5

Practical Considerations

Selectivity and coordination: The sensitivity must be balanced with selectivity to
ensure that only the relay closest to the fault operates first, while backup relays act if
the primary relay fails. System conditions: Calculations should consider maximum
load current, minimum fault current, and voltage variations to ensure reliable
operation under all conditions. Relay type: Different relay types (overcurrent,
distance, differential) have specific sensitivity requirements based on their operating
principles and the network configuration.

In summary, the sensitivity coefficient should be set above 1, carefully calculated
based on the minimum fault current and relay operating current, while considering
coordination, selectivity, and system-specific conditions to ensure reliable and safe
protection of the power network.

Article Content

ASSESSING THE SENSITIVITY OF RELAY PROTECTION

Based on simple examples of the generator-transformer unit protection from
symmetrical short circuits, it was shown that the sensitivity factor is not a sufficiently
objective measure of sensitivity of the relay

Assessing the Sensitivity of Relay Protection

This article explores the issues of enhanced sensitivity of multi-parameter relay
protection using long-range redundancy protection as an example.

Relay protection sensitivity integrated optimal placement and capacity ...

To address this challenge, a new optimization model integrated with the relay
protection sensitivity to maximize the inverter interfaced distributed generator (IIDG)
penetration level while

Maximizing Line Protection Reliability, Speed, and Sensitivity

speed, sensitivity, dependability, security, and selectivity. The paper considers the
use of various communications channels, including direct relay-to-relay fib.

Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical systems. They are intended to quickly
identify a fault and isolate it so the

Assessing the Sensitivity of Relay Protection
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The paper deals with the problem of incorrect operation of the feeder distance relay
protection during short circuits in the AC contact network and the existing catenary
support grounding strategies are

Research on the analysis method of power system relay protection

The experimental results show that this method can effectively analyze the operation
characteristics of power system relay protection, and can accurately check whether
the relay

Selectivity and sensitivity of overcurrent relay protections

The paper discusses the conditions for setting the overcurrent protection and how
they determine the sensitivity and selectivity of these protection in medium voltage
power grids.

Power System Protection Coordination | PDF | Relay | Electric Power

The document outlines the necessity and operation of protective systems in electrical
power distribution, detailing various types of faults, protection requirements, and the
functioning of protective relays.

State-of-the-art in the industrial implementation of protective relay ...

Protective relays are usually expected not to operate during normal operating
conditions, but must immediately respond to handle intolerable disturbances in
power networks. This immediate

Basic Theories of Power System Relay Protection

The basic task of relay protection is to identify the fault and quickly clear it, and to
ensure that the non‐faulty part can continue in normal operation. Relay protection
with good performance should

Distribution Automation Handbook

On the other hand, the sensitivity of the relay for internal faults may be decreased in
the same time, particularly in the transformer protection applications. By taking
notice of the accuracy limit factors of

Module 1 : Fundamentals of Power System Protection

Power system may get unnecessarily stressed or else there can be loss of service.
Dependability is the degree of certainty that the relay will operate correctly:
Dependability can be improved by increasing

Research on the analysis method of power system relay protection
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Abstract The action characteristics of power system relay protection devices can well
analyze whether the relevant actions are correct. An analysis method of relay
protection action

Fundamentals of Modern Protective Relaying

A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through motor thermal image modeling.
This model must account for thermal

(PDF) Prioritising the Protection Philosophy Elements of Speed ...

The protection philosophy is defined by sensitivity, selectivity, speed, dependability
and security. This philosophy is implemented by selecting the type of protection,
protection elements and

Maximizing Line Protection Reliability, Speed, and Sensitivity

Abstract—This paper describes several commonly applied line protection schemes,
including distance schemes, directional comparison schemes using distance and
directional elements, and line current

Operation analysis of fuzzy logic-based relay protection devices

The efficient operation of relay protection systems is essential for maintaining the
stability of modern power grids. Previous research has explored fuzzy logic-based
models to optimise relay

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

Powered by TCPDF (www.tcpdf.org)

© 2026 CJC FIBRE CONSULTANTS - All rights reserved

http://www.tcpdf.org

