
Applications of travelling waves in power
system

Amplified Power of Traveling-Wave Tubes Electronic components designed for NASA see use in satellite

systems and ground applications. An engineer works on a Voyager spacecraft''s high-gain antenna dish. A

component necessary to transmitting data on the Voyager 2 spacecraft, the traveling-wave tube, is still

functioning over 45 years later. ...

The continuum model is a key paradigm describing the behavior of electromechanical transients in power

systems. In the past two decades, much research work has been done on applying the continuum model to

analyze the electromechanical wave in power systems. In this work, the uniform and non-uniform continuum

models are first briefly ...

utilised for many purposes in power system, like travelling wave fault location and travelling wave protection

[9-11]. These applications have performed well in transmission system. Since transmission system is much

different from power distribution system, so the application of traveling wave information in power

In this paper, traveling waves are extracted from a current signal using DWT-MRA technique at a sampling

rate of 2 MHz since the frequency band of traveling waves is about 20 kHz-2 MHz . The mother wavelet

employed is Daubechies wavelet (Db4) because it shows good performance for fault analysis in power system

[3, 4]. As discussed above, the ...

Concept of Travelling Wave. We know that short transmission line and medium transmission line are studied

by their equivalent T or ? model.But these models are only useful to study and analyze the steady state

response ...

Nevertheless, there are multiple pieces of electrical equipment in a typical substation. Therefore, the wave

impedance at the power equipment becomes discontinuous, and the traveling wave becomes catadioptric.

These lead to substantial aliasing of the traveling wave signals at the measuring point.

The diagram for the case with travelling waves arriving at bus-A is considered. In Fig. 1, let be the arrival time

of first travelling wave, be the arrival of second travelling waves and be the arrival time of third travelling

wave at relay point and x be the fault distance from relay point and l be the line length.

The many techniques available for solution are critically reviewed. Even for this, the simplest travelling wave

representation of a power system transmission line, solution of transient problems can introduce considerable

difficulties. Application of the method of characteristics to the solution of transient propagation problems is

studied in ...
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details and experiences of a field application of these relays on a high-voltage transmission line. I.

INTRODUCTION The Bonneville Power Administration (BPA) has been using traveling wave (TW)

technology to locate faults in their extra-high voltage (EHV) transmission networks since the 1950s [1]. In the

1960s and 1970s, BPA installed an

1.. IntroductionTravelling wave protection is always desired in power systems as it can provide very fast fault

clearance. One of the most widely used travelling wave protection algorithms is to estimate the fault location

from the time interval between the arrival of an incident wave and the corresponding reflected wave from the

fault.

This article discusses the development stages of a traveling wave-based fault location (FL) system on

electricity transmission lines that monitors voltage signals only. This article also presents a 330 kV power

network model with integrated FL equipment and the simulation results of transient processes caused by short

failures in this network. A traveling ...

The travelling wave plays a major role in knowing the voltages and currents at all the points in the power

system. These waves also help in designing the insulators, protective equipment, the insulation of the terminal

equipment, and overall insulation coordination. Specifications of Travelling Wave

The book has 12 chapters dealing with the following topics: Application of the Monte Carlo method to

lightning protection and insulation coordination practices; Lightning interaction with power substations;

Lightning interaction with power transmission lines; Lightning interaction with medium-voltage overhead

power distribution systems; Lightning interaction with low-voltage ...

Applications, Numerical Problems. UNIT IV :POWER SYSTEM TRANSIENTS &  TRAVELLING WAVES

Types of System Transients - Travelling or Propagation of Surges - Attenuation, Distortion, Reflection and

Refraction Coefficients - Termination of Lines with Different Types of Conditions - Open Circuited Line,

Since transmission system is much different from power distribution system, so the application of traveling

wave information in power distribution system needs to be studied further. On the other hand, fault ...

The traveling waves are the foundation of microwave circuit theory not only because they are real (travel-ing

waves are the only waves that I will talk about that actually exist), but also because they can be measured

directly. For example, traveling-wave reflection coeffi-cients can be measured by observing the peaks and val-

Behaviour of Travelling Wave at a Transition Point. Surge Overvoltages and their Three Different and

Confusing Notations. Behaviour of Travelling Waves at a Lightning-strike Point. Travelling-wave Phenomena

of Three-phase Transmission Line. Line-to-ground and Line-to-line Travelling Waves. The Reflection Lattice

and Transient ...
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This paper explores the most important factors that define the Traveling Wave (TW) propagation on

distribution systems. The factors considered in this work are: the distance to the fault location, the fault type,

and the ...

The single-ended traveling-wave method uses a single relay to identify the first traveling wave and several

successive traveling-wave reflections. It then calculates a prioritized list of possible fault locations. This

method is useful in applications without relay-to-relay communications or when your communications channel

is down.

The purpose of this paper is two-fold: First; to present the theory of traveling waves on multi-conductor

systems, and second, to compile a brief compendium on the general subject of traveling waves on transmission

systems. While the application of the multi-conductor theory is more laborious than that of the single-wire

theory, yet it does not involve much greater ...

To improve location speed, accuracy and reliability, this paper proposes a fault location method for

distribution networks based on the time matrix of fault traveling waves. First, an inherent time matrix is

established according to the normalized topology of the target distribution network, and a post-fault time

matrix is obtained by extracting the head data of ...

Wave Propagation in Power Systems 4.1. Introduction 4.2. Solution of the single-phase lossless line equations

... Application of the Laplace transform 5.3. Numerical solution techniques in time domain 5.3.1. Introduction

... representation, or a lumped one. Traveling wave phenomena are a central topic in the analysis of

electromagnetic transient.

The purpose of this report is to share operational experiences and knowledge of new protection equipment

which does not use traditional voltage and current phasors. The report provides a general overview of the

current state of the art of Travelling Wave (TW) based devices and ...

Detection and location of faults on power systems have great importance in term of being able to clear faults

in a short time and provide more available service to customers. Since sensitive determination of fault location

is necessary, it is required to measure the arrival time of the travelling waves accurately and to use

corresponding propagation velocity of the cable. ...

The second Types of Travelling Wave Tubes is the CW power traveling-wave tube. It is represented by

several of the entries in Table 11-2 (all those that produce watts or kilowatts of CW). The 677H is typical,

weighing just under 2 3 /4 kg and measuring 7 X 7 X 41 cm. The major application for this type of TWT is in

satellite communications ...

1 Introduction. Travelling wave-based fault location is the most important scheme used to accurately pinpoint

faults on transmission lines. It has the advantage of high accuracy, immunity to power swings, and
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insensitivity to various fault conditions such as fault type, fault inception angle and fault resistance.

Browse our technical papers on travelling wave application to find out more about this valuable application,

including how TWS compares to impedance methods, how it has been used in sub-transmission applications,

as well as in underground cable, and how it is benefiting utilities far beyond its core application. ... Power

System Monitoring ...

SECTION 9) A Graphical Method of Solution for Travelling Waves on Transmission Systems with

Attenuation 95 9.1) Graphical Construction of Transmission Equations 96 9.2) Graphical Solution of

Travelling Wave Problems 98 9.2.1) Charging of a Line from a D.C. Source 101 9.2.2) A Step of Voltage

Applied to a Line

Abstract This paper proposes a high-speed and accurate method for extracting the arrival times (ATs) of

traveling waves (TWs) in the power system that can be used for fault location applications ...

Web: https://ekusenitours.co.za
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