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What are the set values for relay
protection

Overview
Distance protection relays measure impedance to detect faults by comparing the
measured impedance to a set value.

Key Takeaways
Relay protection settings are typically defined using parameters such as Plug Setting
Multiplier (PSM), Time Setting Multiplier (TSM), overload (OL), earth leakage (EL), and
coordination with system fault currents.Key Relay Settings
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1. Plug Setting Multiplier (PSM) PSM determines how many times the actual current
exceeds the relay's pickup current. It is crucial for inverse definite minimum time
(IDMT) relays, affecting the operating speed: higher PSM values result in faster
tripping. Typical PSM values are set based on the maximum load current and
expected fault currents, often ranging from 1.0 to 2.0 times the rated current for
overcurrent relays, depending on system coordination requirements and IEC
60255-151 standards . 2. Time Setting Multiplier (TSM) TSM scales the relay's base
operating time. It is used to achieve proper coordination between upstream and
downstream relays. Lower TSM values result in faster tripping. In practice, TSM is
selected to provide adequate grading time, often 0.5 to 1.5 seconds for definite time
relays or adjusted according to the inverse time curve for IDMT relays . 3. Overload
Setting (OL) Overload protection is typically set slightly above the maximum
continuous load current to prevent nuisance tripping. Commonly, OL settings are
110–125% of the rated load current, depending on the thermal capacity of the
protected equipment . 4. Earth Leakage / Earth Fault Setting (EL) Earth fault relays
are set to detect ground faults while avoiding false trips from normal leakage
currents. Typical EL settings are 10–30% of the phase current, depending on system
grounding and sensitivity requirements . 5. Multiplying Factor (MF) MF or metering
factor adjusts the relay input to account for current transformer ratios. It ensures that
relay pickup corresponds to actual primary currents. MF is calculated based on CT
ratios and is usually 1.0 for direct secondary connections or adjusted proportionally
for scaled measurements .

Coordination and Time Grading
• Time-graded protection ensures the relay closest to the fault operates first. In radial
networks, inverse time relays are preferred, with operating times decreasing as fault
current increases .

• Definite time relays operate at a fixed delay, typically 0.8–1.0 seconds for backup
overcurrent protection .

• Distance relays for transmission lines often set Zone 1 reach to 80–90% of line
impedance, with Zone 2 and 3 providing backup coverage .
Practical Considerations
• Relay settings must consider maximum load current, minimum fault current, and
system voltage levels to ensure sensitivity and selectivity .

• Coordination with downstream relays prevents unnecessary tripping and ensures
reliable backup protection.

• Settings are validated during commissioning and may be adjusted based on
measured system parameters . In summary, typical relay protection values are
carefully calculated to balance speed, selectivity, and reliability, using PSM, TSM, OL,
EL, and MF, along with proper time grading and coordination across the network .
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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

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

Pick Up Current of RelayCurrent Setting of RelayPlug Setting Multiplier of RelayTime
Setting Multiplier of RelayTime vs. PSM Curve of RelayCalculation of Relay Operation
TimeThe minimum pick up the value of the deflecting force of an electrical relay is
constant. Again the deflecting force of the coil is proportional to its number of turns
and the current flowing through the coil. Now, if we can change the number of active
turns of any coil, the required current to reach at minimum pick value of the
deflecting force, i...See more on electrical4u Electrical Engineering

Relay Settings Calculations

To avoid relay mal-operation, set Slope 2 as high as possible. Normally, a high Slope
2 setting causes slow tripping for evolving

Relay Protection in HV/MV Substations: Calculations, Settings ...

Protection engineers calculate the maximum load current, the minimum fault current,
and the full range of possible

Protective Relay Basics

Traditionally, protective relays were electromechanical devices that utilized induction
disk, coils, contacts, and solenoid elements to

Relay Coordination Study: Selectivity Calculations | EEP

The relay setting table includes the specifications of the relays (manufacturer, type,
setting range), the ratios of

Distance Protection Relay Settings Guide

Distance protection relays measure impedance to detect faults by comparing the
measured impedance to a set value. They are used

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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Relay protection circuitry This handbook covers the code of practice in protection
circuitry including standard lead and

Generator Relay Setting Calculations

The document provides calculations for setting protection relays for generator panels.
It includes parameters for the generator,

Relay Settings Calculations

The relay (SEL-787) use the transformer MVA rating as a common reference point,
TAP scaling converts all sec-ondary currents

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

Perform power system simulations of selected faults and observe how a given
protection principle (overcurrent, impedance, and

PSM and TMS Settings Calculation of a Relay: Protection

Time Multiplier Setting is used to change the value of the operation of the relay. If it
is more the relay will take more

Automatic Setting Method of Relay Protection Device Based on Self ...

The protection setting is the key to determine the correct action of the relay
protection, which directly affects the action of the

RELAY SETTING CALCULATION

2.2 115/13.8KV Transformer LV Restircted Earth Fault Protection Relay Setting Circuit
Ref : Aux.

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

Protective Relay Basics Part 2

Part 1: Protective relay compared to low voltage circuit breaker. Review fundamental
concepts, components, and terminology using

Practical handbook for relay protection engineers | EEP

Relay protection circuitry This handbook covers the code of practice in protection
circuitry including standard lead and

Pick Up Current | Current Setting | Plug Setting Multiplier and Time ...
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Plug setting multiplier of relay is referred as ratio of fault current in the relay to its
pick up current. Suppose we have

Protection Relay Setting Interactive Calculator | FIRGELLI

These values are core to everyday tasks like setting up industrial distribution panels,
utility feeders, or backup

Protection Relay Settings Calculations Made Easy

In this post, you will find relay settings calculations that serve as a guide to
developing your settings. Some important

ResearchGate

ResearchGate

Microsoft PowerPoint

A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through

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

Protection Relay Settings Calculations Made Easy

In this post, you will find relay settings calculations that serve as a guide to
developing your

ResearchGate

ResearchGate

Microsoft PowerPoint

A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through

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

How to Determine Optimal Settings for Power System Protection Relays

Learn about the best methods and tools to choose the right settings for power system
protection relays, and improve your network
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Line protection calculations and setting guidelines for relays ...

Protection Settings The documents presented should serve as a model to various
utilities in preparing similar

Protection Basics

Input Output (dry contact) Settings Current, voltage (I and V), or other quantities Set
relay thresholds and operation

Relay Protection in HV/MV Substations: Calculations, Settings ...

1. Relay Protection Calculations Relay protection calculations determine the threshold
values and parameters for the

Power System Protective Relays: Principles & Practices

This presentation reviews the established principles and the advanced aspects of the
selection and application of protective relays in

Overcurrent Protection Fundamentals R

When static, digital or numerical protection relays are applied the relatively low value
and fixed variation of the protection relay

Basics of Protective Relaying and Design Principles

Perform power system simulations of selected faults and observe how a given
protection principle (overcurrent, impedance, and

Generator Protection Relay Settings

The document provides recommended settings for various generator protection
relays according to IEEE C37.102. It lists the

Over Current Relay Setting Calculator

Our Overcurrent Relay Setting Calculator will accurately calculate your overcurrent
relay settings. Enter rated current,

Understanding Protective Relays in Power Systems

Protective relays are critical components in power systems, providing essential
protection for various elements such

Relay Settings Calculations

The relay (SEL-787) use the transformer MVA rating as a common reference point,
TAP scaling converts all sec-ondary currents

doi: 10.1007/978-3-319-20919-7_3
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Perform power system simulations of selected faults and observe how a given
protection principle (overcurrent, impedance, and

PSM and TMS Settings Calculation of a Relay: Protection

Time Multiplier Setting is used to change the value of the operation of the relay. If it
is more the relay will take more

Automatic Setting Method of Relay Protection Device Based on Self ...

The protection setting is the key to determine the correct action of the relay
protection, which directly affects the action of the

RELAY SETTING CALCULATION

2.2 115/13.8KV Transformer LV Restircted Earth Fault Protection Relay Setting Circuit
Ref : Aux.

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

Protective Relay Basics Part 2

Part 1: Protective relay compared to low voltage circuit breaker. Review fundamental
concepts, components, and terminology using

Practical handbook for relay protection engineers | EEP

Relay protection circuitry This handbook covers the code of practice in protection
circuitry including standard lead and

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

Plug setting multiplier of relay is referred as ratio of fault current in the relay to its
pick up current. Suppose we have

Protection Relay Setting Interactive Calculator | FIRGELLI

These values are core to everyday tasks like setting up industrial distribution panels,
utility feeders, or backup

Protection Relay Settings Calculations Made Easy

In this post, you will find relay settings calculations that serve as a guide to
developing your settings. Some important

ResearchGate

ResearchGate
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Microsoft PowerPoint

A primary motor protective element of the motor protection relay is the thermal
overload element and this is accomplished through

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 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

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

Pick Up Current of RelayCurrent Setting of RelayPlug Setting Multiplier of RelayTime
Setting Multiplier of RelayTime vs. PSM Curve of RelayCalculation of Relay Operation
TimeThe minimum pick up the value of the deflecting force of an electrical relay is
constant. Again the deflecting force of the coil is proportional to its number of turns
and the current flowing through the coil. Now, if we can change the number of active
turns of any coil, the required current to reach at minimum pick value of the
deflecting force, i...See more on electrical4u Electrical Engineering

Relay Settings Calculations

To avoid relay mal-operation, set Slope 2 as high as possible. Normally, a high Slope
2 setting causes slow tripping for evolving

Relay Protection in HV/MV Substations: Calculations, Settings ...

Protection engineers calculate the maximum load current, the minimum fault current,
and the full range of possible

Protective Relay Basics

Traditionally, protective relays were electromechanical devices that utilized induction
disk, coils, contacts, and solenoid elements to

Relay Coordination Study: Selectivity Calculations | EEP

The relay setting table includes the specifications of the relays (manufacturer, type,
setting range), the ratios of

Distance Protection Relay Settings Guide

Distance protection relays measure impedance to detect faults by comparing the
measured impedance to a set value. They are used
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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

Relay protection circuitry This handbook covers the code of practice in protection
circuitry including standard lead and

Generator Relay Setting Calculations

The document provides calculations for setting protection relays for generator panels.
It includes parameters for the generator,

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

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

Pick Up Current of RelayCurrent Setting of RelayPlug Setting Multiplier of RelayTime
Setting Multiplier of RelayTime vs. PSM Curve of RelayCalculation of Relay Operation
TimeThe minimum pick up the value of the deflecting force of an electrical relay is
constant. Again the deflecting force of the coil is proportional to its number of turns
and the current flowing through the coil. Now, if we can change the number of active
turns of any coil, the required current to reach at minimum pick value of the
deflecting force, i...See more on electrical4u Electrical Engineering

Relay Settings Calculations

To avoid relay mal-operation, set Slope 2 as high as possible. Normally, a high Slope
2 setting causes slow tripping for evolving

Relay Protection in HV/MV Substations: Calculations, Settings ...

Protection engineers calculate the maximum load current, the minimum fault current,
and the full range of possible

Protective Relay Basics

Traditionally, protective relays were electromechanical devices that utilized induction
disk, coils, contacts, and solenoid elements to

Relay Coordination Study: Selectivity Calculations | EEP

The relay setting table includes the specifications of the relays (manufacturer, type,
setting range), the ratios of
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Distance Protection Relay Settings Guide

Distance protection relays measure impedance to detect faults by comparing the
measured impedance to a set value. They are used

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

Relay protection circuitry This handbook covers the code of practice in protection
circuitry including standard lead and

Generator Relay Setting Calculations

The document provides calculations for setting protection relays for generator panels.
It includes parameters for the generator,
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