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Principles of Relay Protection Frequency
Setting

Overview

Protective Relays: Types, Working Principle & UsesThe relay applies protection
elements such as overcurrent, distance, differential, voltage, Relay Protect.

Key Takeaways

Frequency protection relays are set to trip when system frequency deviates beyond
predefined thresholds, using pickup values and time delays to ensure selective and
reliable operation.Purpose of Frequency Protection

Frequency protection relays monitor the system frequency to detect underfrequency
(UF) or overfrequency (OF) conditions, which can indicate generator loss, load
imbalance, or system instability. The relay isolates affected sections to prevent
cascading failures and maintain system stability .

Key Settings for Frequency Relays
* Pickup Frequency (f pickup)
* Defines the frequency at which the relay starts operating.

* For underfrequency relays, this is set slightly below the nominal system frequency
(e.g., 49.5 Hz for a 50 Hz system).

* For overfrequency relays, it is set slightly above nominal (e.g., 50.5 Hz for a 50 Hz
system).
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* Time Delay (t_delay)
* Prevents unnecessary tripping due to transient frequency fluctuations.

* Can be definite time (fixed delay) or inverse time (shorter delay for larger
deviations), similar to overcurrent relay principles .

* Inverse Time Characteristics
* Inverse time relays operate faster for larger frequency deviations, ensuring rapid
response to severe events while tolerating minor fluctuations .

* Common curves include normal inverse, very inverse, and extremely inverse,
following IEC 60255 standards.

» Coordination with Other Relays
* Frequency relays must be coordinated with overcurrent, undervoltage, and distance
relays to avoid unnecessary tripping of upstream breakers .

» Time grading ensures the relay closest to the fault or disturbance operates first,
maintaining selectivity.

* Multiplying Factors and Scaling
* Some numerical relays allow scaling factors to adjust sensitivity or compensate for
measurement transformer ratios, similar to PSM and TSM in overcurrent relays .

Practical Considerations
* System Nominal Frequency: Ensure settings are based on the nominal frequency
(50 Hz or 60 Hz).

* Load Shedding Coordination: Underfrequency relays are often part of load-shedding
schemes to stabilize the system.

» Testing and Verification: Field testing with simulated frequency deviations ensures
the relay operates correctly under real conditions .

» Standards Compliance: Follow IEC 60255 and IEEE C37.90 for relay performance
and coordination.
Example Setting

For a 50 Hz system:
* Underfrequency pickup: 49.5 Hz
* Time delay: 0.5-2 seconds (definite) or inverse time curve

* Coordination: Relay nearest the generator trips first, followed by downstream relays
if frequency continues to drop. Frequency protection relays are critical for preventing
system collapse, maintaining generator stability, and ensuring selective isolation of
affected areas. Proper configuration involves setting pickup frequency, time delays,
inverse characteristics, and coordination with other protective devices.
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Article Content
Protective Relays: Types, Working Principle & Uses

The relay applies protection elements such as overcurrent, distance, differential,
voltage,

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

Protective Relaying Principles and Applications

For setting the pickup values and the selectivity clearances between the time
overcurrent relays for backup protection, there are four

Practical handbook for relay protection engineers | EEP

Also principles of various protective relays and schemes including special protection
schemes like differential,

Distribution Automation Handbook

In accordance with the principle, the operating times of the stages can be set to their
minimum without en-dangering the selectivity,

Frequency Protection Relays: A Comprehensive Overview

This essay provides a detailed examination of frequency protection relays, covering
their principles of operation, types, applications,

Practical handbook-for-relay-protection-engineers | PDF

The handbook for protection engineers includes guidelines on protective circuitry,
protective relay principles, and testing procedures

Basic protection relay knowledge

Protection is needed to detect electrical faults and abnormal operating conditions.
Protection is also needed for protecting people and

Basics of Protective Relaying and Design Principles

This chapter focuses on the basics of power system relaying with special attention
paid to the overcurrent, impedance, and

Understanding Protective Relays in Power Systems
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Protective relays are vital for safeguarding power systems, ensuring protection
against faults and abnormalities. This

Protection Basics

Protection System Elements Protective relays Circuit breakers CTs and VTs
(instrument transformers) Communications channels

Protective Relay Basics Part 2

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

Basic protection relay knowledge

On the other hand, unselective protection operation in the extra high voltage network
- i.e. at the national grid level- may endanger

UNIT 1 PROTECTIVE RELAYS

PROTECTIVE RELAYS PROTECTIVE RELAYING Requirement of Protective Relaying
Zones of protection, primary and backup

Protective Relays: Types, Working Principle & Uses

The relay applies protection elements such as overcurrent, distance, differential,
voltage,

The Relay Testing Handbook: Principles and Practice

The Relay Testing Handbook is a nine-part series that covers virtually every aspect of
relay testing. Eight books of the series have

IEEE Guide for Protective Relay Applications to Transmission Lines

IEEE-SA Standards Board Abstract: Information on the concepts of protection of ac
transmission lines is presented in this guide.

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

Introduction to Protective Relaying | Electric Power Measurement and ...

Introduction to Protective Relaying What are Protective Relays, or Protection Relays?
Protective relays are used in industrial power

Relay Setting in Real Power System
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Relay setting plays an important role in maintaining the reliability of a Power System.
Read this blog to find out more

Practical handbook for relay protection engineers | EEP

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

Frequency Slip Blocking: Introduction, Role, Functions, and Principles

Operating Principle of Frequency Rate-of-Change Blocking The working principle of
frequency rate-of-change blocking

Relay Settings Calculations

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

Relays Part 4: The Protective Relay Basic Theory

The protective relays operate under two principles electromagnetic induction and
electromagnetic attraction. The

Protective Relaying Philosophy and Design Guidelines

Since some relays are frequency-sensitive, each of the relay''s operating
characteristics vs. frequencies should be checked to ensure

The Role of Protection Relays in Power Systems and an

Protective relays are critical in power systems because they serve as decision-making
devices that ensure the safe

Protective Relaying Principles and Applications

The article provides an overview of protective relaying principles and their
applications for high-voltage power system components. It

PROTECTIVE RELAY TESTING

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

ROCOF Protection Relay Principles

The document discusses the rate of change of frequency (ROCOF) protection df/dt
working principle. ROCOF relays measure the

Understanding Protective Relays in Power Systems
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Protective relays are vital for safeguarding power systems, ensuring protection
against faults and abnormalities. This

Protection Basics

Protection System Elements Protective relays Circuit breakers CTs and VTs
(instrument transformers) Communications channels

Protective Relay Basics Part 2

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

Basic protection relay knowledge

On the other hand, unselective protection operation in the extra high voltage network
- i.e. at the national grid level- may endanger

UNIT 1 PROTECTIVE RELAYS

PROTECTIVE RELAYS PROTECTIVE RELAYING Requirement of Protective Relaying
Zones of protection, primary and backup

Protective Relays: Types, Working Principle & Uses

The relay applies protection elements such as overcurrent, distance, differential,
voltage,

Fundamental overcurrent, distance and differential protection principles

Essential protection principles The aim of this technical article is to cover the most
important principles of four

Protective Relay Basics

Fundamental concepts and terminology will be taught using the electromechanical
overcurrent relay as a foundation and then these

Frequency Protection Explained: Variants and Rationale

Over frequency protection is configured by applying a set point above normal
operating frequency. When this threshold is reached,

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

The Relay Testing Handbook: Principles and Practice
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The Relay Testing Handbook is a nine-part series that covers virtually every aspect of
relay testing. Eight books of the series have

IEEE Guide for Protective Relay Applications to Transmission Lines

IEEE-SA Standards Board Abstract: Information on the concepts of protection of ac
transmission lines is presented in this guide.

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

Introduction to Protective Relaying | Electric Power Measurement and ...

Introduction to Protective Relaying What are Protective Relays, or Protection Relays?
Protective relays are used in industrial power

Protective Relays: Types, Working Principle & Uses

The relay applies protection elements such as overcurrent, distance, differential,
voltage,

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

Protective Relaying Principles and Applications

For setting the pickup values and the selectivity clearances between the time
overcurrent relays for backup protection, there are four

Practical handbook for relay protection engineers | EEP

Also principles of various protective relays and schemes including special protection
schemes like differential,

Distribution Automation Handbook

In accordance with the principle, the operating times of the stages can be set to their
minimum without en-dangering the selectivity,

Frequency Protection Relays: A Comprehensive Overview

This essay provides a detailed examination of frequency protection relays, covering
their principles of operation, types, applications,

Practical handbook-for-relay-protection-engineers | PDF
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The handbook for protection engineers includes guidelines on protective circuitry,
protective relay principles, and testing procedures

Basic protection relay knowledge

Protection is needed to detect electrical faults and abnormal operating conditions.
Protection is also needed for protecting people and

Basics of Protective Relaying and Design Principles

This chapter focuses on the basics of power system relaying with special attention
paid to the overcurrent, impedance, and

Protective Relays: Types, Working Principle & Uses

The relay applies protection elements such as overcurrent, distance, differential,
voltage,

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

Protective Relaying Principles and Applications

For setting the pickup values and the selectivity clearances between the time
overcurrent relays for backup protection, there are four

Practical handbook for relay protection engineers | EEP

Also principles of various protective relays and schemes including special protection
schemes like differential,

Distribution Automation Handbook

In accordance with the principle, the operating times of the stages can be set to their
minimum without en-dangering the selectivity,

Frequency Protection Relays: A Comprehensive Overview

This essay provides a detailed examination of frequency protection relays, covering
their principles of operation, types, applications,

Practical handbook-for-relay-protection-engineers | PDF

The handbook for protection engineers includes guidelines on protective circuitry,
protective relay principles, and testing procedures

Basic protection relay knowledge
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Protection is needed to detect electrical faults and abnormal operating conditions.
Protection is also needed for protecting people and

Basics of Protective Relaying and Design Principles

This chapter focuses on the basics of power system relaying with special attention
paid to the overcurrent, impedance, and
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