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Overview

This paper aims to present an overview of the scenarios which give rise to
power swings, how protection devices response, and how the implementation
of protection algorithms by different manufacturers can cause similar relays
functions to react in different ways. Abstract—With increased integration of
renewable energy resources, FACTs devices and series compensation, sub-
synchronous oscillations (SSO) have become more common in electrical power
systems in recent years. Specially designed relaying devices are often
employed to detect and isolate harmful SSO. The synchronously
interconnected power systems of ENTSOE ensure a high level of security of
supply in the most efficient way. Keywords - Generator Protection, Out of Step
Protection, Loss of Synchronism, Transient Stability. com IEEE Southern
Alberta Section PES/IAS Joint Chapter Technical Seminar - November 2016
Protective Relays - Technical Seminar Nov 2016 - Copyright: IEEE 2 Abstract:
Protective relays and devices.
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System Oscillations and Relay Protection

  

Performance of protection relays during
stable and unstable power 

This work will characterise and evaluate the
impact of stable and unstable power swings on a
wide range of protection functions in protection
relays.
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Types of System Oscillations and Their
Detection 

This paper first identifies a set of ranges of sub-
synchronous oscillations, introduces a new high-
performance measurement technique for these
oscillations, and identifies possible mitigation 
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SETTING AND TESTING OF POWER SWING
BLOCKING AND OUT 

A thorough procedure is discussed to set out of
step relays based on transient stability studies.
The procedure is illustrated with a case study
using power system stability software and then
the settings 
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Protection Against Sub-Synchronous
Oscillations, A Relay Model

Specially designed relaying devices are often
employed to detect and isolate harmful SSO
conditions as when unconstrained, they can lead
to widespread equipment damage and system
instability.
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SETTING AND TESTING OF POWER SWING
BLOCKING AND OUT OF STEP RELAYS  

Abstract This paper reviews the behavior of
electrical systems when they are subjected to
oscillations which can cause that one or more
synchronous machines loose synchronism with
each other. The 
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The basics of power system protection that
every 

Introduction to relay protection Protection is the
branch of electric power engineering concerned
with the principles of design and operation of 
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Basic Theories of Power System Relay
Protection

This chapter first introduces the basic theories of
power system relay protection, summarizes the
functions and basic requirements of relay
protection, and illustrates the basic principles of
relay 
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Power System Protective Relays: Principles
& Practices

Protective relays and devices have been
developed over 100 years ago to provide
"lastline"of defense for the electrical systems.
They are intended to quickly identify a fault and
isolate it so the balance of 
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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 overall protection system, multifunctional
numerical devices 
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System protection behavior and settings
during system disturbances

As a result, the high current during dynamic
loading or system oscillations may create
sufficient zero sequence current that will lead to
the operation of a backup ground overcurrent
element of a 
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Protection Against Sub-Synchronous
Oscillations, A 

This paper presents design and implementation
of a SSO relay model that can effectively extract
sub-synchronous components in system 
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Subsynchronous Oscillation Detection
Using Microprocessor Relays

This paper will review the Subsynchronous
oscillation phenomena and the interactions
between the electrical power system and the
mechanical turbine generator system. Past
relays used to detect 
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System protection behavior and settings
during system disturbances

Defence plans have been developed and
updated continuously by individual countries or
TSOs. These plans include a set of measures,
mostly automatic, to ensure fast reaction to large
disturbances in 
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POWER SYSTEM PROTECTION RELAYS AND
HARDWARE

Protection relays are used in power systems to
maximize continuity of supply and are found in
both small and large power systems from
generation, through transmission, distribution
and utilization of 
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Slide 1 

Conclusion An unexpected operation of a
subharmonic protection relay observed during a
commissioning procedure is discussed. Solutions
are proposed to overcome the impact of the 
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Study of relay behaviour under system
oscillations and out of step  

Many developments took place since that time
which gave us the improved forms of
Instantaneous Overcurrent Protective schemes,
the Distance Relay Protection, the Carrier
Current Protection and 
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New microprocessor based relay to monitor
and protect 

This event led to the development of a new
microprocessor based sub-harmonic protection
relay that could detect such conditions and take
preventative 
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Microsoft Word 

Abstract-- Use of micro-possessor based sub
harmonic protection relays to provide the
protection against the Sub Synchronous
Oscillations (SSO) conditions occurring in a
power system has 
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Impact of electromechanical wave
oscillations propagation on protection  

They can cause adverse effect on power system
protective relays. In this paper,
electromechanical wave oscillation propagation
is modeled, and its impact on different power
system 
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SSO Relay Model for Power System
Protection 

This paper presents a relay model designed to
detect and protect against sub-synchronous
oscillations (SSO) in electrical power systems,
which can cause significant equipment damage
and instability. 
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Immunityin Distance Protection of
Oscillations 

The purpose of selecting a multiphase
compensated distance relay as a core element
for distance protection is to take advantage of its
excellent characteristics, which are unaffected
by power system 
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Protection against sub-synchronous
oscillations, a relay model

The developed relay model can effectively detect
SSO conditions including oscillations with
multiple SSO frequency modes. Implementation
details of the developed model are provided to 
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Study of relay behaviour under system
oscillations and out of step  

As far as these relays now are concerned they
add complexity to the system and furthermore
they can not distinguish between power
oscillations, during which they must not trip and
out-of-step conditions 
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Performance of protection relays during
stable and unstable power  

This work will characterise and evaluate the
impact of stable and unstable power swings on a
wide range of protection functions in protection
relays.
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Performance of protection relays during
stable and 

These changes in rotor speed result in
oscillations in generator power output and power
swings between individual or groups of
generators. These 

Contact Us 

  

Basic Types of Protection Relays and Their
Operation

Protective relays are the building blocks used to
develop protection systems. Digital relays held
an enormous advantage over any of their
predecessors with the new ability to add 
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Protection Strategies to Mitigate Major
Power System Breakdowns

Abstract This thesis deals with new methods to
improve the performance of power system
protection in the case of voltage- and transient
instability. These methods are designed primarily
to mitigate power 
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Performance of Protection Relays During
Stable and Unstable Power 

These oscillations are normally damped by the
actions of generator governors, automatic
voltage regulators, or, where fitted, power
system stabilizers (PSS); these are stable power
swings.
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Relay Element Performance During Power
System Frequency 

His work includes system modeling, simulation,
and signal processing for power systems and
digital protective relays. His research interests
include multivariable linear systems, system
identification, 
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Understanding Protective Relays in Power
Systems

Protective relays are vital for safeguarding power
systems, ensuring protection against faults and
abnormalities. This post explores key relay 
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