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Out-of-step relay protection

Overview
Application of Out-of-Step Blocking and Tripping RelaysThis equipment falls into two
general categories: out-of-step blocking relaying and out-of-step trip.

Key Takeaways
Out-of-step protection ensures power system stability by detecting loss-of-
synchronism and controlling system separation through out-of-step tripping and
blocking functions.

Overview of Out-of-

Step ProtectionOut-of-step (OOS) protection is designed to detect and respond to
unstable power swings or loss-of-synchronism between generators or interconnected
power system areas. Such conditions occur when disturbances like faults, line
switching, or load rejection cause rotor angle oscillations, potentially leading to
generator pole slipping or widespread outages if not mitigated. The main objectives
of OOS protection are: Preventing uncontrolled system separation that could damage
equipment.

Maintaining system stability by isolating only preselected network locations.
Coordinating with other protective relays to avoid unnecessary tripping during stable
swings.

Out-of-
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Step Tripping (OST)OST relays are responsible for initiating controlled separation of
the power system when an unstable swing is detected. They monitor the positive-
sequence impedance or voltage-to-current ratio to determine the angular separation
between system areas. If the swing is unstable, the OST function trips the line or
generator to prevent further loss of synchronism.

Key points about OST: Detects unstable power swings and triggers tripping only when
necessary. Ensures controlled islanding of the system at preselected locations. Works
in conjunction with distance relays, which may otherwise misinterpret swings as
faults.

Out-of-

Step Blocking (OSB)OSB relays complement OST by blocking distance or other relays
from operating during power swings that are stable. This prevents unwanted tripping
that could occur due to impedance variations during normal oscillations. Key points
about OSB: Prevents false operation of distance relays during stable swings.

Ensures that system separation occurs only at designated points. Enhances security
and reliability of the power system during disturbances. Detection MethodsOOS
protection relies on: Impedance-based detection: Monitors the apparent impedance
at line or generator terminals, which varies with angular separation between systems.

Swing center voltage (SCV) method: Calculates the rate of change of positive-
sequence voltage to distinguish between stable and unstable swings without
extensive stability studies. Voltage-to-current ratio: Provides a fast indication of loss-
of-synchronism before a full slip cycle completes. Coordination with Other
RelaysDistance relays: OSB prevents them from tripping during stable swings.

Differential relays: Typically unaffected by OOS conditions. Overcurrent relays: May
operate if swing currents exceed pickup settings, highlighting the need for careful
coordination. Practical ConsiderationsOST and OSB settings must consider line length,
system loading, and generator characteristics.

Modern relays often integrate dual-quadrilateral or SCV-based algorithms for
accurate detection. Extensive system studies are recommended to optimize settings,
though some uncertainty always remains due to varying operating conditions.
SummaryOut-of-step protection is a critical component of transmission system
stability, combining tripping and blocking functions to manage power swings safely.

OS

T ensures controlled separation during unstable swings, while OSB prevents
unnecessary relay operations during stable swings, maintaining both security and
reliability of the power system.
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Article Content

Application of Out-of-Step Blocking and Tripping Relays

This equipment falls into two general categories: out-of-step blocking relaying and
out-of-step tripping relaying. It is the purpose of this paper to describe the relays and
schemes available to provide these

Out-of-step protection in power system

Power swings can cause the load impedance to enter into the relay operating
characteristics subjecting to the operation of the relay. This may cause unwanted
tripping of lines leading to cascading outages.

Out-of-Step Protection for Generators

It is the purpose of this paper to describe an out-of- step relaying scheme for
generators and to discuss the various factors which must be considered in applying
this protection on present-day generators

Relay Performance During Major System Disturbances

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

Out-of-step protection fundamentals and advancements

In this paper we describe the philosophy and application fundamentals of out-of-step
protection in transmission systems. We also discuss recent

Performance of out-of-step tripping protection

Out-of-step or loss of synchronism condition occurs when one or a number of
generators in the system fail to maintain synchronism with the rest of generators.
OST protection is achieved by installing

Microsoft Word

Out-of-step protection schemes include a range of complexity, flexibility, security,
and dependability. Relay characteristics, if not properly set, are subject to security
failures, i.e. tripping on stable power

Generator Power Swing Out-of-Step Protection and Analysis of ...

This paper details the Power Swing and Out-of-Step (OOS) protective element as
applied for generator protection. Various element characteristics and styles are
compared for performance during real
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Because of the high cost of the potential damage, Out of step protection (ANSI
number 78) is often applied to prevent the damage from occurring.

Microsoft Word

Introduction Out of Step protection appears to be coming more common in power
generating plants, likely due to most generator microprocessor relays including this
element. It''s an especially element

From Pipelines to Agents: Self-Healing CI/CD Workflow

The promise of DevOps has always been speed through automation. Yet, most of us
still spend a significant portion of our time looking through thousands of lines of build
logs to find a single

OUT-OF-STEP PROTECTION FUNDAMENTALS AND

We also discuss recent enhancements in the design of out-of-step tripping and
blocking protection functions that improve the security and reliability of the power
system. In addition, we demonstrate

Module 7 : Out of Step Protection

Out-of-Step tripping relay is required for controlled separation of the system into
multiple islands. Out of step condition is detected by out of step tripping relay which
detects presence of an unstable power

TRANSIENT STABILITY AND OUT-OF-STEP PROTECTION

Distance relays are often used to provide an out-of-step protection function, whereby
they are called upon to provide blocking or tripping signals upon detecting an out-of-
step condition. The

Setting Transmission Line Out-of-Step Relays in Complex Power

Abstract Large disturbance in power systems such as network faults, line switching,
generator disconnections and rejection of large loads may result in a transient
mismatch between the power

Numerical Analysis of Auto-ignition of Ethanol

This paper mainly discussed the power swing and distance relay and the effect of the
power swing on the distance relay and demonstrate about the basic power system
stability and power swing

Predictive Out of Step Protection | Springer Nature Link
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To avoid a blackout, power swing detection and an out-of-step protection method are
essential. With the correct generator out-of-step relaying decision, power system
stability improves.

Out of step | PDF

This document discusses out-of-step (OOS) protection fundamentals. It explains that
power swings can cause undesired relay operation and lead to cascading outages. It
discusses relay elements prone to
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