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Selection of inverse time curve for relay
protection

Overview

Inverse Time Overcurrent Relays and Curves ExplainedThe time it takes for the relay
to trip will vary depending on the curve slope. These curves IEC Overcu.

Key Takeaways

The selection of an inverse time curve for relay protection depends on fault current
levels, coordination with downstream devices, and the desired speed of operation,
using standard IDMT curves such as Standard Inverse, Very Inverse, Extremely
Inverse, or Long-Time Inverse.Understanding Inverse Time Relays

Inverse time overcurrent relays operate with a time delay inversely proportional to
the magnitude of the fault current: higher currents cause faster tripping, while lower
currents result in slower operation . These relays are adjustable via:

* Pickup current (Is): the minimum current at which the relay starts timing.
* Curve type: determines the slope of the time-current characteristic.

* Time multiplier setting (TMS or TD): scales the operating time for coordination
purposes .
Standard IDMT Curve Types

IEC 60255-151 defines four common IDMT curve families:

* Standard JavensEatebainode
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* Very Inverse (VI): steeper slope, faster operation at high fault currents.
* Extremely Inverse (El): very steep, ideal for high fault current ratios.

* Long-Time Inverse (LTI): slower response, used for backup protection or high inrush
currents . IEEE C37.112 provides equivalent curves with slightly different equations
but similar shapes .

Criteria for Curve Selection

* Fault Current Range: Determine the maximum (l_sc_max) and minimum (l_sc_min)
fault currents in the protected zone. Steeper curves (VI or El) are preferred when the
ratio |_sc_max/l_sc_min is high to ensure fast clearing of severe faults .

» Coordination with Downstream Devices: Ensure selectivity by maintaining a grading
margin (CTI) between upstream and downstream relays. The upstream relay's
operating time must exceed the downstream relay's time plus the CTI (e.g., 0.3 s for
numerical relays, 0.4 s for electromechanical relays), .

» System Characteristics: Consider load inrush, transformer magnetizing currents,
and cable lengths. Slower curves (Sl or LTl) may prevent nuisance tripping during
normal transient conditions .

* Relay Settings: Adjust Plug Setting Multiplier (PSM) and Time Setting Multiplier
(TSM) to fine-tune the operating time according to the selected curve and fault
current levels .

Practical Implementation

* Digital relays allow programmable curve selection and easy adjustment of TMS,
PSM, and minimum operate time, providing flexibility for coordination studies .

* Electromechanical relays require physical replacement to change the curve type,
making initial selection critical .

* Minimum operate time or IDMT Sat point can be used to level out the curve at very
high currents, preventing excessively fast tripping beyond the relay's guaranteed
range .

Summary

Selecting the appropriate inverse time curve involves balancing speed of fault
clearance, coordination with downstream devices, and system stability. Use:

* S| for general protection with moderate fault currents.
* VI or El for zones with high fault current ratios.

* LTI for backup protection or to accommodate inrush currents. Adjust PSM, TMS, and
minimum operate time to achieve proper selectivity and ensure reliable operation
under all expected fault conditions .
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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

IEC Overcurrent Relay Curve Settings

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

Time-Current Curves

An organized time-current study of protective devices from the utility to a device. A
comparison of the time it takes protective devices

IEC Overcurrent Relay Settings Guide

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

Overcurrent Protection Coordination Methodology — CTI, IDMT

Key principle: To achieve coordination between two IDMT relays in series, the
upstream relay should ideally use the

IEC Curves: The Language of Protection Coordination

This balance of speed and coordination is achieved through IEC curves, which define
the operating times of

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay coordination is the process of selecting settings that will assure that the relays
will operate in a reliable and selective way. In

IDMT curves for overcurrent protection

In inverse-time modes, the operation time depends on the momentary value of the
current: the higher the current, the faster the

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

TSM (Time Setting Multiplier) selection should adhere to IEC 60255-3 which defines
the standard inverse, very

Analyzing Standardized Inverse Time-Current Curve Types of
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In this study, we conducted a comprehensive analysis of the overcurrent relays
performance regarding their different inverse time

The fundamentals of protection relay co-ordination and

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

IEC Overcurrent Relay Settings Guide

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

IDMT Tripping Time Calculator, Formula, Calculation, Example

IDMT Tripping Time Calculation: Inverse Definite Minimum Time is a type of
calculation which provides the relay tripping time varies

Protective Relay Settings

IDMT Electromechanical Relay Inverse Definite Minimum Time (IDMT) is affected by
the inverse proportional relationship between

Time-Current Curves

Selection of instrument transformers ratios Protective relay characteristics and
settings Fuse ratings LV circuit breaker ratings,

IDMT Relay Setting Calculations

The time multiplier setting (TMS) is a vital parameter in IDMT relays that controls the
shape of the inverse time

Instruction Manual

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

Inverse Defined Minimum Time Calculator

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

IEC Curves: The Language of Protection Coordination

Correct curve selection reduces outage time while ensuring maximum protection.
Modern numerical relays provide

Time Current Characteristic Curves for Selective Coordination
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Studies are required for protecting the crucial power system equipment. Selective
and protection coordination is done

Protective Relay Settings

IDMT Electromechanical Relay Inverse Definite Minimum Time (IDMT) is affected by
the inverse proportional relationship between

Time Overcurrent Relay Calculator

This calculator is essential for protection engineers worldwide since it supports all
main IEEE and IEC curve types.

IcFpu IbFpu 51PA2 laFpu Protection: Time ove

The time overcurrent relay function reproduces the ANSI standards 51P, 51N, 51Q,
51G, 50P, 50N, 50Q and 50G, the IEC PTOC

(PDF) INVERSE DEFINITE MINIMUM TIME RELAY COORDINATION

Relay settings are to be done at upstream and downstream in such a way that proper
coordination is achieved along various series

Protective Relay Settings

IDMT Electromechanical Relay Inverse Definite Minimum Time (IDMT) is affected by
the inverse proportional relationship between

Time Overcurrent Relay Calculator

This calculator is essential for protection engineers worldwide since it supports all
main IEEE and IEC curve types.

IcFpu IbFpu 51PA2 laFpu Protection: Time ove

The time overcurrent relay function reproduces the ANSI standards 51P, 51N, 51Q,
51G, 50P, 50N, 50Q and 50G, the IEC PTOC

(PDF) INVERSE DEFINITE MINIMUM TIME RELAY COORDINATION

Relay settings are to be done at upstream and downstream in such a way that proper
coordination is achieved along various series

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

Microsoft PowerPoint
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The time overcurrent relay characteristic curve best suited for coordination with fuses
is Extremely Inverse, which is similar to the 12t

Microsoft Word

Matching the Curve Type and Time Dial The inverse time over-current curve
characteristics for each type of CO relay was closely

Overcurrent Protection Fundamentals R

The time/current protection characteristics of this protection curve are presented in
Figure 10, together with those of the standard

(PDF) Application and settings inverse time relay ...

Setting working time labih current relay normal inverse curve is obtained by using
the formula and the current time [8,

National Institute of Technical Teachers' Training and Research ...

In an inverse definite minimum time, electromagnetic type over-current relay, the
minimum time feature is achieved because of

Overcurrent Protection Coordination Methodology — CTI, IDMT Curves

Complete methodology for overcurrent protection coordination covering current
transformer interface (CTI) grading

University of Idaho
We would like to show you a description here but the site won't allow us.
Introduction to Protection Relays 1

A fundamental aspect of understanding and effectively utilizing protection relays
involves grasping the concept of

Overcurrent Protection & Coordination for Industrial Applications
Solid-State Relays (SS) Curve selection made on the left-side interior of the relay.
The fundamentals of protection relay co-ordination and

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

IEC Overcurrent Relay Settings Guide

This document discusses the inverse definite minimum time (IDMT) settings for phase
overcurrent protection in protective relays. It
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IDMT Tripping Time Calculator, Formula, Calculation, Example

IDMT Tripping Time Calculation: Inverse Definite Minimum Time is a type of
calculation which provides the relay tripping time varies

Protective Relay Settings

IDMT Electromechanical Relay Inverse Definite Minimum Time (IDMT) is affected by
the inverse proportional relationship between

Time-Current Curves

Selection of instrument transformers ratios Protective relay characteristics and
settings Fuse ratings LV circuit breaker ratings,

IDMT Relay Setting Calculations

The time multiplier setting (TMS) is a vital parameter in IDMT relays that controls the
shape of the inverse time

Instruction Manual

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

Inverse Defined Minimum Time Calculator

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

IEC Curves: The Language of Protection Coordination

Correct curve selection reduces outage time while ensuring maximum protection.
Modern numerical relays provide

Time Current Characteristic Curves for Selective Coordination

Studies are required for protecting the crucial power system equipment. Selective
and protection coordination is done

Protective Relay Settings

IDMT Electromechanical Relay Inverse Definite Minimum Time (IDMT) is affected by
the inverse proportional relationship between

Time Overcurrent Relay Calculator

This calculator is essential for protection engineers worldwide since it supports all
main IEEE and IEC curve types.

IcFpu IbFpu 51PA2 laFpu Protection: Time ove
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The time overcurrent relay function reproduces the ANSI standards 51P, 51N, 51Q,
51G, 50P, 50N, 50Q and 50G, the IEC PTOC

(PDF) INVERSE DEFINITE MINIMUM TIME RELAY COORDINATION

Relay settings are to be done at upstream and downstream in such a way that proper
coordination is achieved along various series

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

IEC Overcurrent Relay Curve Settings

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

Time-Current Curves

An organized time-current study of protective devices from the utility to a device. A
comparison of the time it takes protective devices

IEC Overcurrent Relay Settings Guide

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

Overcurrent Protection Coordination Methodology — CTI, IDMT

Key principle: To achieve coordination between two IDMT relays in series, the
upstream relay should ideally use the

IEC Curves: The Language of Protection Coordination

This balance of speed and coordination is achieved through IEC curves, which define
the operating times of

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay coordination is the process of selecting settings that will assure that the relays
will operate in a reliable and selective way. In

IDMT curves for overcurrent protection

In inverse-time modes, the operation time depends on the momentary value of the
current: the higher the current, the faster the

Relay Protection Settings (PSM, TSM, EL, OL, MF)
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TSM (Time Setting Multiplier) selection should adhere to IEC 60255-3 which defines
the standard inverse, very

Analyzing Standardized Inverse Time-Current Curve Types of

In this study, we conducted a comprehensive analysis of the overcurrent relays
performance regarding their different inverse time

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

IEC Overcurrent Relay Curve Settings

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

Time-Current Curves

An organized time-current study of protective devices from the utility to a device. A
comparison of the time it takes protective devices

IEC Overcurrent Relay Settings Guide

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

Overcurrent Protection Coordination Methodology — CTI, IDMT

Key principle: To achieve coordination between two IDMT relays in series, the
upstream relay should ideally use the

IEC Curves: The Language of Protection Coordination

This balance of speed and coordination is achieved through IEC curves, which define
the operating times of

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay coordination is the process of selecting settings that will assure that the relays
will operate in a reliable and selective way. In

IDMT curves for overcurrent protection

In inverse-time modes, the operation time depends on the momentary value of the
current: the higher the current, the faster the

Relay Protection Settings (PSM, TSM, EL, OL, MF)
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TSM (Time Setting Multiplier) selection should adhere to IEC 60255-3 which defines
the standard inverse, very

Analyzing Standardized Inverse Time-Current Curve Types of

In this study, we conducted a comprehensive analysis of the overcurrent relays
performance regarding their different inverse time
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