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Relay Protection Return Coefficient Curve

Overview
Protection Coordination Calculator — TCC Curves, Relay SettingsThe calculator plots
time-current characteristic (TCC) curves for circuit breakers and fuses.

Key Takeaways
The Relay Protection Return Coefficient Curve represents the relationship between
fault current multiples and relay operating time, helping ensure proper coordination
and selectivity in overcurrent protection systems.Overview

The Return Coefficient Curve is a graphical representation used in overcurrent relay
protection to determine how quickly a relay will operate based on the magnitude of
the fault current relative to its pickup setting. It is closely linked to IDMT (Inverse
Definite Minimum Time) characteristics, where the relay operating time decreases as
the fault current increases. This curve ensures that the relay nearest to the fault trips
first, while upstream relays provide backup protection if the primary relay fails .

Key Parameters
• Plug Setting Multiplier (PSM): Indicates how many times the actual current exceeds
the relay's pickup current. A higher PSM results in faster relay operation .

• 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 allow upstream relays to operate later, maintaining selectivity .
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• Grading Time: The intentional time difference between consecutive protection
stages to ensure proper discrimination. Longer grading times are required for inverse
time relays to account for measurement inaccuracies and high fault currents .
Function in Protection Coordination

The Return Coefficient Curve is used to:

• Ensure selectivity: Only the relay closest to the fault operates immediately,
preventing unnecessary tripping of upstream devices .

• Provide backup protection: If the primary relay fails, upstream relays operate after
a defined delay, as indicated by the curve .

• Optimize fault clearance: The curve helps set relay operating times to clear faults
quickly while avoiding nuisance trips during normal load conditions .
Practical Application

To construct and use the curve:

• Determine the maximum and minimum fault currents at each relay location.

• Calculate the PSM for each relay based on expected fault currents.

• Apply the TSM to scale the operating time according to coordination requirements.

• Plot the time-current characteristic (TCC) curves for all relays on a common graph
to visualize selectivity and grading . By analyzing the Return Coefficient Curve,
engineers can ensure that the protection system operates reliably, minimizes
equipment damage, and maintains continuity of service during faults.

Article Content

Protection Coordination Calculator — TCC Curves, Relay Settings

The calculator plots time-current characteristic (TCC) curves for circuit breakers and
fuses using manufacturer data and

Time-Current Curves

Overcurrent protection of circuits and conductors may not be modified, even on a
temporary basis, beyond that allowed by

Relay Coordination & Protection Grading Tool

Free relay coordination and protection grading tool for power systems engineers.
Visualize

Distribution Automation Handbook
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The selectivity diagram is a set of specific time/current curves which shows all the
time/current curves, that is, the operating

Inverse Time Overcurrent Relays and Curves Explained

The time it takes for the relay to trip will vary depending on the curve slope. These
curves can be used by engineers to

Relay Protection Settings (PSM, TSM, EL, OL, MF)

Protection relays employ a wide range of configurable parameters to identify defects
& trip the breaker in a controlled

Relay Coordination Study: Selectivity Calculations | EEP

The scope of study involves calculating the settings for protective relays to achieve
selectivity during faults ocurring in

Relay Coordination Calculator | IEC IDMT TCC Curve

To successfully use an IDMT relay curve calculator, you must master the two main
adjustable parameters on any

Protective Relay Basics Part 2

Relay curves show only the time for the relay itself to operate and do not include
additional time required to trip and clear the fault.

Online Relay Coordination Study | TCC Curves, Fault Simulation and ...

Display fuse and MCCB curves instantly alongside relay characteristics. Compare
operating times, intersections and coordination

Protective Relay Basics

In addition to the relay curve, the following items must be accounted for to compute
the total maximum time to trip and clear: CT

Simulation of maximum and minimum relays | FaultAn

The value of the return coefficient for the relay of maximum action is less than 1, and
for the relay of minimum action more than 1. To

Overcurrent Protection Fundamentals R

The protection relay adjustments are first calculated to provide the shortest tripping
times at maximum fault currents and then verified

Recloser control time current curves
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Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6, Form 6-TS, Form 7, FX, FXA,
FXB, and SPEAR recloser controls time

IEC Overcurrent Relay Curve Settings

This document discusses the settings and formulas for calculating operating time for
phase overcurrent protection using IEC, ANSI,

Eaton

Eaton

Overcurrent Relay Curve Standards | PDF

The document outlines various standard curves used in overcurrent protection relays,
including U.S. curves, IEC curves, and ANSI

(PDF) ABB PCD Control Protection Curves

This paper presents the ABB PCD Control Protection Curves, detailing the ANSI and
IEC standards for trip times and reset times

Characteristic of idmt curves for overcurrent relays

The document discusses inverse-time overcurrent protection relays and their time-
current curves. It describes the standard inverse,

IcFpu IbFpu 51PA2 IaFpu Protection: Time ove

Table: defines the time curve as a lookup table. The first column is the ratio of the
actual current divided by the pickup current. The

Inverse Defined Minimum Time Calculator

An Inverse Defined Minimum Time (IDMT) Calculator is an online (or) Excel-based tool
that calculates the operation

Delgado Relay Protection Reference

The Interactive Relay Protection Reference Audit SCL Files. Draw TCC Curves. Analyze
Faults. Browser-based tools for IEC 61850

IcFpu IbFpu 51PA2 IaFpu Protection: Time ove

Table: defines the time curve as a lookup table. The first column is the ratio of the
actual current divided by the pickup current. The

Inverse Defined Minimum Time Calculator

An Inverse Defined Minimum Time (IDMT) Calculator is an online (or) Excel-based tool
that

© 2026 JEWELBLU OPTICAL SYSTEMS - All rights reserved



Page 5/9

Delgado Relay Protection Reference

The Interactive Relay Protection Reference Audit SCL Files. Draw TCC Curves. Analyze
Faults. Browser

Overcurrent Protection Devices and their Time Current Curves

Discussion on overcurrent protection devices such as fuses, mcb, mccb, and relays
used in a coordination study with introduction to

Inverse Time Overcurrent Relay Overview

The document discusses inverse time overcurrent relays and curves. It explains the
different types of overcurrent relays and their

The fundamentals of protection relay co-ordination and time ...

Among the various possible methods used to achieve correct relay co-ordination are
those using either time or

EC456 Power System Protection

Pre-lab assignment For the section of the power distribution system shown in Figure 1
below, find the current pick-up, time dial for

Instruction Manual

This function block defines a custom characteristic curve of an inverse-time
overcurrent protection element. It implements the

IEC Overcurrent Relay Settings Guide

This document discusses the inverse definite minimum time (IDMT) settings for phase
overcurrent protection in protective relays. It

IDMT Relay Tripping Time Calculator

Our Inverse definite minimum time (IDMT) relay trip time calculator calculates the IEC
Curves, IEEE Curves, IAC Curves & Rapid

Protection Basics

Ground fault protection for these systems is usually provided by residual protection,
either calculated by relay or by

Microsoft Word

The ANSI curves for PCD are defined by the following equations and table of
coefficients: Trip Time A + 14 n − 5 = B MP − 1 9

IEC IDMT Curve Settings for Relays
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This document discusses the inverse definite minimum time (IDMT) settings for phase
overcurrent protection in protective relays. It

Protective Relay Basics

In addition to the relay curve, the following items must be accounted for to compute
the total maximum time to trip and clear: CT

Simulation of maximum and minimum relays | FaultAn

The value of the return coefficient for the relay of maximum action is less than 1, and
for the relay of minimum action more than 1. To

Overcurrent Protection Fundamentals R

The protection relay adjustments are first calculated to provide the shortest tripping
times at maximum fault currents and then verified

Recloser control time current curves

Form 4A, Form 4C, Form 4D, Form 5, Form 5/TS, Form 6, Form 6-TS, Form 7, FX, FXA,
FXB, and SPEAR recloser controls time

IEC Overcurrent Relay Curve Settings

This document discusses the settings and formulas for calculating operating time for
phase overcurrent protection using IEC, ANSI,

Eaton

Eaton

Overcurrent Relay Curve Standards | PDF

The document outlines various standard curves used in overcurrent protection relays,
including U.S. curves, IEC curves, and ANSI

(PDF) ABB PCD Control Protection Curves

This paper presents the ABB PCD Control Protection Curves, detailing the ANSI and
IEC standards for trip times and reset times

Characteristic of idmt curves for overcurrent relays

The document discusses inverse-time overcurrent protection relays and their time-
current curves. It describes the standard inverse,

IcFpu IbFpu 51PA2 IaFpu Protection: Time ove

Table: defines the time curve as a lookup table. The first column is the ratio of the
actual current divided by the pickup current. The
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Inverse Defined Minimum Time Calculator

An Inverse Defined Minimum Time (IDMT) Calculator is an online (or) Excel-based tool
that calculates the operation

Delgado Relay Protection Reference

The Interactive Relay Protection Reference Audit SCL Files. Draw TCC Curves. Analyze
Faults. Browser-based tools for IEC 61850

Protection Coordination Calculator — TCC Curves, Relay Settings

The calculator plots time-current characteristic (TCC) curves for circuit breakers and
fuses using manufacturer data and

Time-Current Curves

Overcurrent protection of circuits and conductors may not be modified, even on a
temporary basis, beyond that allowed by

Relay Coordination & Protection Grading Tool

Free relay coordination and protection grading tool for power systems engineers.
Visualize

Distribution Automation Handbook

The selectivity diagram is a set of specific time/current curves which shows all the
time/current curves, that is, the operating

Inverse Time Overcurrent Relays and Curves Explained

The time it takes for the relay to trip will vary depending on the curve slope. These
curves can be used by engineers to

Relay Protection Settings (PSM, TSM, EL, OL, MF)

Protection relays employ a wide range of configurable parameters to identify defects
& trip the breaker in a controlled

Relay Coordination Study: Selectivity Calculations | EEP

The scope of study involves calculating the settings for protective relays to achieve
selectivity during faults ocurring in

Relay Coordination Calculator | IEC IDMT TCC Curve

To successfully use an IDMT relay curve calculator, you must master the two main
adjustable parameters on any

Protective Relay Basics Part 2
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Relay curves show only the time for the relay itself to operate and do not include
additional time required to trip and clear the fault.

Online Relay Coordination Study | TCC Curves, Fault Simulation and ...

Display fuse and MCCB curves instantly alongside relay characteristics. Compare
operating times, intersections and coordination

Protection Coordination Calculator — TCC Curves, Relay Settings

The calculator plots time-current characteristic (TCC) curves for circuit breakers and
fuses using manufacturer data and

Time-Current Curves

Overcurrent protection of circuits and conductors may not be modified, even on a
temporary basis, beyond that allowed by

Relay Coordination & Protection Grading Tool

Free relay coordination and protection grading tool for power systems engineers.
Visualize

Distribution Automation Handbook

The selectivity diagram is a set of specific time/current curves which shows all the
time/current curves, that is, the operating

Inverse Time Overcurrent Relays and Curves Explained

The time it takes for the relay to trip will vary depending on the curve slope. These
curves can be used by engineers to

Relay Protection Settings (PSM, TSM, EL, OL, MF)

Protection relays employ a wide range of configurable parameters to identify defects
& trip the breaker in a controlled

Relay Coordination Study: Selectivity Calculations | EEP

The scope of study involves calculating the settings for protective relays to achieve
selectivity during faults ocurring in

Relay Coordination Calculator | IEC IDMT TCC Curve

To successfully use an IDMT relay curve calculator, you must master the two main
adjustable parameters on any

Protective Relay Basics Part 2

© 2026 JEWELBLU OPTICAL SYSTEMS - All rights reserved



Page 9/9

Relay curves show only the time for the relay itself to operate and do not include
additional time required to trip and clear the fault.

Online Relay Coordination Study | TCC Curves, Fault Simulation and ...

Display fuse and MCCB curves instantly alongside relay characteristics. Compare
operating times, intersections and coordination

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

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