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Al Overview

Oscillations in relay protection systems, such as sub-synchronous oscillations (SSO),
are dynamic interactions in power systems that can be detected and mitigated using
specialized protective relays.Understanding Oscillations in Power SystemsOscillations
in power systems occur when electrical or mechanical components interact at
frequencies different from the system's nominal frequency. Sub-synchronous
oscillations (SS0), including sub-synchronous resonance (SSR) and subsynchronous
control interaction (SSCI), are particularly critical because they can induce torsional
stress in generator shafts or destabilize renewable energy sources connected to
series-compensated networks . These oscillations typically occur below the system
frequency (e.g., below 60 Hz in North America) and can lead to equipment damage or
system instability if not properly managed.Role of Protective RelaysProtective relays
are designed to detect abnormal conditions and isolate affected components to
maintain system stability . In the context of oscillations:SSO Protection Relays: These
relays are specifically designed to detect sub-synchronous components in voltage or
current signals. Techniques include Discrete Fourier Transform (DFT), Fast Fourier
Transform (FFT), wavelet transforms, and artificial neural networks to extract
oscillatory signals from normal system measurements .Detection Algorithms: Modern
SSO relays use signal processing methods such as ringdown analysis, Prony analysis,
and Eigensystem Realization Algorithm (ERA) to estimate oscillation frequency and
damping, enabling fast and reliable detection .Operational Considerations: During
commissioning or system changes, relays may experience unexpected operations
due to harmonics or transient conditions. Proper tuning and testing are essential to
avoid false trips or missed detections .Practical ImplicationsHistorical events, such as
shaft failures atsthe Mohave Generating Station, highlight the importance of SSO
atection A Yeresources a ies-com
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Article Content
Behavior of protective relays during Sub Synchronous Resonance

In this paper, Manitoba Hydro electrical network is examined with series capacitors
by PSCAD/EMTDC to investigate impact of SSR on operation of different types of
protective relays such as distance

System Oscillation Relay Protection

The S-PRO relay detects these sub harmonic oscillations and allows the utility to
monitor and protect the power system by isolating the healthy grid from sub-
harmonic generation sources.

Relay Performance During Major System Disturbances

The aim of this paper is to explain which relay systems are most prone to operate
during stressed system conditions, and why relay systems operate, to share
experiences and lessons

ERLPhase Power Technologies Ltd. | Products

The S-PRO sub-harmonic protection relay protects various power system equipment
including generators, wind turbines, PV system, series compensated

Performance of protection relays during stable and unstable power

This basic relationship between the period and magnitude of the oscillation in voltage
magnitude is critical to understanding how power swings impact protection relay
functions. The voltage oscillation

Tutorial on Power Swing Blocking and Out-of-Step Tripping

here are two reasons why power swings should be detected. First, they can lead to
the misoperation of directional comparison schemes, generation protection, or some
protection

Protection against sub-synchronous oscillations, a relay model

This paper presents development of a SSO detection technique and its
implementation as a relay model in a real-time simulation environment. The
developed relay model can effectively

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

Protective relay
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Distance relays, also known as impedance relay, differ in principle from other forms
of protection in that their performance is not governed by the magnitude of the
current or voltage in the protected circuit

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

Design Of Subsynchronous Resonance Protection And Reduction Of ...

IV. PROTECTIVE RELAYS There different types of SSR relays have been provided to
meet the requirements of detection of potential damaging oscillations and removal of
the unit. Two of the

Effects of Low Frequency Oscillations on Distance Relay in Series ...

This paper has addressed the effects of low frequency oscillations on the calculated
effective impedance of the ground or phase elements in the protective distance relay.
The low frequency oscillations have

Performance of protection relays during stable and unstable power ...

It is the depression in voltage, swells in current and oscillation of apparent impedance
which gives rise to protection relay operation as these conditions are very similar to
those of short

Performance of Protection Relays During Stable and ...

The aim of this paper is to explain which relay systems are most prone to operate
during stressed system conditions, and why relay systems operate, to share
experiences and lessons

Protective Relays: Types, Working Principle & Uses

What Is a Protective Relay? A protective relay is a control and measurement device
used in power systems to detect faults, unsafe operating

AEP Experience with Sub-Synchronous Oscillation Phenomena

Because it is currently thought that SSR or SSCI is a rare system occurrence , it is
rarely considered by protective relay engineers who operate within a unique role in
which the potential detection of and

Impact of electromechanical wave oscillations propagation on protection ...

In this paper, electromechanical wave oscillation propagation is modeled, and its
impact on different power system protective relays, such as overcurrent, distance,
and out-of-step relays is

Relay Performance During Major System Disturbances
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An unstable power swing results in a generator or group of generators experiencing
pole slipping or loss-of-synchronism for which some corrective action must be taken.
Out-of-step is the same as an

Inter-area oscillation detection by modern digital relays

This type of oscillations not only limits the amount of power transfer, but also
threatens the system security, because it may lead to system instability and as a
result in cascading outages in the

Sub-Synchronous Oscillations in Power Systems

* The oscillations typically exhibit localized behavior, making it easier for the
measurement-based tools to pinpoint the participating resources and series-
compensated lines. ¢ Frequency-band based

Performance of Protection Relays During Stable and

PDF | On Jul 18, 2018, Adrian Kelly published Performance of Protection Relays During
Stable and Unstable Power Swings | Find, read and cite all the research
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Protection against sub-synchronous oscillations, a relay model

In addition, performance of the developed relay model is compared against a
commercial (physical) SSO relay. Obtained results demonstrate the effectiveness of
the implemented relay

Operation of a Sub Synchronous Oscillation Protection Relay during ...

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

Series Compensated Tx. Line Parameters

Protection Against Sub-Synchronous Oscillations, A Relay Model Dinesh Rangana
Gurusinghe, Sachintha Kariyawasam, and Dean S. Ouellette3 RTDS Technologies Inc.,
Winnipeg, Canada

Protection Relay Testing for Data Center Power Systems

Which protection relays are most critical in a data center? The most critical relays are
those protecting the UPS output, generator, main transformer differential, and feeder
breakers. A

Types of System Oscillations and Their Detection
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Digital relays today are capable to detect oscillations along with performing
protection functions. Early detection of oscillations can help mitigating bigger
problems later.

Immunityin Distance Protection of Oscillations

The multiphase compensated distance protection is oscillation independent in
principle, which provides a certain degree of immunity to the proposed oscillation-
immune distance protection.
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