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Relay protection operating time should

Overview

Plug Setting Multiplier (PSM): The ratio of the fault current to the relay''s pickup
current, critical for relay operation.

Key Takeaways

Relay protection operating time should be fast enough to isolate faults selectively
while coordinated with upstream and downstream relays to minimize system
disruption.Key Principles

Selectivity and Coordination: Relay operating time must ensure that only the relay
closest to the fault operates first, isolating the faulted section without affecting the
rest of the network. This is achieved through time-graded protection, where
downstream relays have shorter operating times and upstream relays have longer
times to provide backup protection . Time Characteristics:

* Definite Time Relays: Operate after a fixed time regardless of fault current
magnitude.

* Inverse Time Relays: Operating time decreases as fault current increases, allowing
faster clearing of severe faults while maintaining selectivity for smaller faults .
Instantaneous Protection: Some relays, such as instantaneous overcurrent relays
(ANSI 50), operate with minimal or zero intentional delay (typically 20-50 ms) for
very high fault currents, providing rapid fault clearance .

Factors Affecting Operating Time

* Plug Setting Multiplier (PSM): Determines how many times the fault current exceeds
the relay pickup current. Higher PSM results in faster relay operation .



Page 2/8

* Time Setting Multiplier (TSM): Scales the base operating time from the relay's
characteristic curve. Lower TSM values produce faster tripping .

* Fault Current Magnitude: In inverse time relays, higher fault currents reduce
operating time, enhancing protection speed .

* Relay Type and Mechanism: Electromechanical relays have inherent mechanical
travel times, while digital relays can operate faster due to electronic processing .
Practical Guidelines

* For radial networks, inverse time relays are preferred to speed up operation at high
fault currents while maintaining selectivity .

* Relays should start operating when the energizing current exceeds 1.1-1.3 times
the set pickup current, depending on the relay's time characteristic .

* Time grading should be applied so that downstream relays trip first, and upstream
relays provide backup with slightly longer operating times .

* Instantaneous relays are used for very high fault currents to minimize damage and
ensure rapid isolation . In summary, relay operating time must balance speed and
selectivity, using a combination of definite, inverse, and instantaneous
characteristics, coordinated through PSM and TSM settings, to protect equipment
effectively while minimizing unnecessary outages .

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

Plug Setting Multiplier (PSM) indicates how many times the determined relay
secondary current (typically the CT

Protection Relay Setting Interactive Calculator | FIRGELLI

With this Protection Relay Setting Calculator, you"ll be able to work out pickup
current, time multiplier settings (TMS),

Practical handbook for relay protection engineers | EEP

The most important requisite of the protective relay is reliability since they supervise
the circuit for a long time before a

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay 8 backs up relays 6 and 7, and should be co-ordinated with the slowest of these
two relays. Relay 7 has an instantaneous

Pick Up Current | Current Setting | Plug Setting Multiplier and Time ...
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Plug Setting Multiplier (PSM): The ratio of the fault current to the relay''s pickup
current, critical for relay operation.

IDMT and DMT Characteristics: Working Principle, Curve, Settings..

Two of the most widely used relay operating characteristics in overcurrent protection
are IDMT (Inverse Definite

Protective Relays: Types, Working Principle & Uses

Protective relays should be tested as part of the full protection system, not just as
standalone devices. A relay can

Protective Relaying Philosophy and Design Guidelines

In order to minimize the effect on customers and maintain system stability, fault
clearing time should be kept to a minimum. This

Protection Basics

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

Basics of Protective Relaying and Design Principles

Thus, as in the case of the overcurrent protection, the impedance relay should trip
the faults located farther than 80 % after certain

Overcurrent Protection Fundamentals R

OVERCURRENT PROTECTION FUNDAMENTALS Relay protection against high current
was the earliest relay protection

Relay Operating Time Calculation Guide

The document discusses the calculation of relay operating times and provides an
example calculation. It describes several types of

PSM and TMS Settings Calculation of a Relay: Protection

In the above figure, the over-current relay time characteristics are shown. By using
these we can calculate The actual

What are Protective Relays?

Relay Time - The interval between the existence of fault and closure of relay contacts
is called the relay time. Reach - It is defined

PROTECTIVE RELAY TESTING
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A comprehensive testing program should simulate fault and normal operating
conditions of the relay. Acceptance testing,

Operation, maintenance, and field test procedures for

The protection circuits include all low-voltage devices and wiring connected to:
instrument

Upper Limit of Relay Operating Time

This chapter aims to provide some guidelines that should be considered during
setting the upper limit of relay

Installing and Maintaining Protective Relay Systems

Ensuring that protection systems operate reliably is crucial, and a good preventive
maintenance program ensures that protection and

Relay Time Calculation Formulas | True Geometry''s Blog

Explanation Relay Operating Time Calculation: This calculator estimates the
operating time of an overcurrent relay

minimum operating time delay in overcurrent instantanous relay ...

| don''t know about those relays but SEL relays have elements that pickup in 1/4
cycle. The second figure is

Relay Maintenance and Testing

Ensure optimum system performance, efficiency, and safety with preventive relay
maintenance and testing Today''s challenges in

What is Time Grading in Relay Protection

Grading operating times of the relays What are time grading and relay coordination in
protection philosophy? Let"s try

How to Test Protective Relays Correctly

The relay algorithms should have been tested before the owner purchased the relay
and will not change over time. If you set and

doi: 10.1007/978-3-319-20919-7_3

overcurrent protection, the impedance relay should trip the faults located farther
than 80 % after certain time delay. Therefore, a

Protection Basics

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 5/8

Relays collect 15-cycle (settable) event reports when ER or any TRIP Relay Word bit
asserts, or whenever TRI or PUL serial port

A Complete Guide to Protective Relays and Their Role in Power

Scheduled functional tests confirm that relays are operating correctly and responding
within the desired time frame.

Principles and Characteristics of Distance Protection

Relay performance Distance relay performance is defined in terms of reach accuracy
and operating time. Reach

The Relay Testing Handbook: Principles and Practice

Figure 15-9: Equivalent Transmission Line Impedance Figure 15-10: Phasor Diagram
vs. Impedance Diagram Under Normal

What is Protection Relay?

A protection relay is a crucial component of electrical systems that safeguard
infrastructure, employees, and

Basics of Protective Relaying and Design Principles

Thus, as in the case of the overcurrent protection, the impedance relay should trip
the faults located farther than 80 % after certain

Overcurrent Protection Fundamentals R

OVERCURRENT PROTECTION FUNDAMENTALS Relay protection against high current
was the earliest relay protection

Relay Operating Time Calculation Guide

The document discusses the calculation of relay operating times and provides an
example calculation. It describes several types of

PSM and TMS Settings Calculation of a Relay: Protection

In the above figure, the over-current relay time characteristics are shown. By using
these we can calculate The actual

What are Protective Relays?

Relay Time - The interval between the existence of fault and closure of relay contacts
is called the relay time. Reach - It is defined

PROTECTIVE RELAY TESTING

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 6/8

A comprehensive testing program should simulate fault and normal operating
conditions of the relay. Acceptance testing,

Protective Relay Basics

There are two basic classes of current transformers: metering and relaying. Metering
class relays should not be used for relay

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

The curve provides a base operating time for a particular PSM which TSM multiplies
to provide the actual trip time.

Protective Relay Basics Part 2

Part 2: Overcurrent relay time-current characteristics and setting considerations.
Using relays in EasyPower. Digital switchgear

Protection Relay Testing and Commissioning

These tests should be followed to verify if the protection relay is operating correctly.
This will typically involve verification of the

Operation, maintenance, and field test procedures for protective relays

The protection circuits include all low-voltage devices and wiring connected to:
instrument transformer secondaries,

Upper Limit of Relay Operating Time

This chapter aims to provide some guidelines that should be considered during
setting the upper limit of relay

Installing and Maintaining Protective Relay Systems

Ensuring that protection systems operate reliably is crucial, and a good preventive
maintenance program ensures that protection and

Relay Time Calculation Formulas | True Geometry''s Blog

Explanation Relay Operating Time Calculation: This calculator estimates the
operating time of an overcurrent relay

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

Plug Setting Multiplier (PSM) indicates how many times the determined relay
secondary current (typically the CT

Protection Relay Setting Interactive Calculator | FIRGELLI
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With this Protection Relay Setting Calculator, you"ll be able to work out pickup
current, time multiplier settings (TMS),

Practical handbook for relay protection engineers | EEP

The most important requisite of the protective relay is reliability since they supervise
the circuit for a long time before a

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay 8 backs up relays 6 and 7, and should be co-ordinated with the slowest of these
two relays. Relay 7 has an instantaneous

Pick Up Current | Current Setting | Plug Setting Multiplier and Time ...

Plug Setting Multiplier (PSM): The ratio of the fault current to the relay''s pickup
current, critical for relay operation.

IDMT and DMT Characteristics: Working Principle, Curve, Settings..

Two of the most widely used relay operating characteristics in overcurrent protection
are IDMT (Inverse Definite

Protective Relays: Types, Working Principle & Uses

Protective relays should be tested as part of the full protection system, not just as
standalone devices. A relay can

Protective Relaying Philosophy and Design Guidelines

In order to minimize the effect on customers and maintain system stability, fault
clearing time should be kept to a minimum. This

Protection Basics

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

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

Plug Setting Multiplier (PSM) indicates how many times the determined relay
secondary current (typically the CT

Protection Relay Setting Interactive Calculator | FIRGELLI

With this Protection Relay Setting Calculator, you"ll be able to work out pickup
current, time multiplier settings (TMS),

Practical handbook for relay protection engineers | EEP
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The most important requisite of the protective relay is reliability since they supervise
the circuit for a long time before a

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay 8 backs up relays 6 and 7, and should be co-ordinated with the slowest of these
two relays. Relay 7 has an instantaneous

Pick Up Current | Current Setting | Plug Setting Multiplier and Time ...

Plug Setting Multiplier (PSM): The ratio of the fault current to the relay''s pickup
current, critical for relay operation.

IDMT and DMT Characteristics: Working Principle, Curve, Settings..

Two of the most widely used relay operating characteristics in overcurrent protection
are IDMT (Inverse Definite
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against current product documentation and project requirements.
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Continue your research online:
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