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What is power system coherency and model reduction?

Part of the book series: Power Electronics and Power Systems (PEPS, volume 94) &quot;Power System

Coherency and Model Reduction&quot; provides a comprehensive treatment for understanding interarea

modes in large power systems and obtaining reduced-order models using the coherency concept and selective

modal analysis method.

 

What is power system model reduction?

It describes linear model reduction methods and the coherency and aggregation tools available in the power

system toolbox. The chapter also discusses the concepts supporting the various aspects of power system model

reduction. It provides the analytical justification for slow coherency due to the sparse and weak connection

between coherent areas.

 

What are aggregation and coherency methods?

One category of methods is to use coherency and aggregation methods to obtain reduced models in the form of

nonlinear power system models. The other category is to treat the external system or the less relevant part of

the system as an input-output model and obtain a lower order linear or nonlinear model based on the

input-output properties.

 

How does coherency work?

The technique has been demonstrated on a 50-machine model of the northern India power grid. The second

part of the coherency approach is to aggregate each coherent group of machines into a single equivalent

machine, followed by eliminating load buses in the external system that are not needed.

 

How do we reduce power system models?

This survey focuses on both the early results and some more recent developments,and organizes power system

model reduction techniques into two broad categories. One category of methods is to use coherency and

aggregation methodsto obtain reduced models in the form of nonlinear power system models.

 

Are new emerging components included in modern power system reduction techniques?

The main contribution of this paper,in addition to a thorough review of power system reduction techniques,is

the inclusion of new emerging components in modern power systemssuch as size reduction of Inverter-Based

Generator models. 1. Introduction

In particular, coherency-based model reduction is popular among practitioners, and there exist automated

software tools to produce reduced dynamic equivalents from the power system model data (e.g., the DYNRED

package [3], [12]). Coherency-based power system model reduction proceeds in the following three basic

steps [3].
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The low-frequency equivalent techniques typically represent traditional singular perturbation analysis

involved coherency-based reduction and power system model based modal analysis techniques (these two are

discussed under Section 2.3.3.A). The hybrid techniques use the properties of both TD and FD methods.

&quot;Power System Coherency and Model Reduction&quot; provides a comprehensive treatment for

understanding interarea modes in large power systems and obtaining reduced-order models using the

coherency concept and selective modal analysis method. Both linear and nonlinear analysis methods are

covered. The ideas in this book are important for designing ...

Research on power system model reduction is extensive, and some methodologies focusing on specific

applications have been implemented in ... specific parts of the power network, the nature of coherency i s to

cluster generator groups which imposes the areas in which the network can be divided. To overcome this

limitation, some

&quot;Power System Coherency and Model Reduction&quot; provides a comprehensive treatment for

understanding interarea modes in large power systems and obtaining reduced-order models using the

coherency concept and selective modal analysis method. Both linear and nonlinear analysis methods are

covered. This is a reference book for researchers interested ...

The EPRI DYNRED (Dynamic Reduction) computer program reduces a large-scale system model into a

smaller equivalent model for use in transient stability studies. The program has been used since the 1970s to

build equivalent models of the Eastern U.S. and Western U.S. interconnected power systems.

DOI: 10.1109/59.387903 Corpus ID: 56678718; Inertial and slow coherency aggregation algorithms for power

system dynamic model reduction @article{Chow1995InertialAS, title={Inertial and slow coherency

aggregation algorithms for power system dynamic model reduction}, author={Joe H. Chow and Ricardo J.

Galarza and P. Accari and William W. Price}, ...

In this chapter, we discuss two mathematical approaches for model reduction of power systems which do not

use coherency information. The advantages of these approaches lie in the ability to handle large systems. ...

Chow, J. (eds) Power System Coherency and Model Reduction. Power Electronics and Power Systems, vol

94. Springer, New York, NY ...

One of the most common model-based methods for coherency identification and dynamic reduction of power

systems is the slow-coherency (SC)-based methods [34, 35]. On the basis of the concept of SC, after

disturbance occurrence, those generators that swing together in low-frequency modes are called coherent.

Power System Coherency and Model Reduction. Joe H. Chow, editor. This is a timely monograph edited by

Dr. Chow on an increasingly important topic. I learned a lot on the slow coherency theory of power systems
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from his previous book, Time-Scale Modeling of Dynamic Networks with Applications to Power Systems,

published in 1982 by Springer. I was ...

The above portion of the system is referred to as the study region gure 7.2 shows this region, in which the red

line is the boundary of the study region: all system details above the red line are to be kept in the reduced

model and anything below it can be reduced. The US portion in the study region includes 644 buses, so the

entire study region has 4,875 buses.

Identifying generator coherency with respect to slow oscillatory modes has numerous power system use cases

including dynamic model reduction, dynamic security analysis, or system integrity ...

Identifying generator coherency with respect to slow oscillatory modes has numerous power system use cases

including dynamic model reduction, dynamic security analysis, or system integrity protection schemes (e.g.,

power system islanding). Despite their popularity in both research and industry, classic eigenvector-based

slow coherency techniques ...

Summary form only given. This paper describes the use of Krylov subspace methods in the model reduction of

power systems. Additionally, a connection between the Krylov subspace model reduction and coherency in

power systems is proposed, aiming at retaining some physical relationship between the reduced and the

original system.

Model Reduction of Large Power Systems 1. Simulation of power system dynamics for stability analysis on a

digital computer: needs the most comprehensive power system model so that i. the relevant dynamics can be

accurately simulated given the computing resources ii. the simulation can be completed in a reasonable

amount of time. 2.

From the reviews: "I enjoyed reading this monograph and would highly recommend it. It is an excellent

reference providing an overview of power system coherency, model reduction, and related problems by

integrating ...

This chapter mainly focuses on nonlinear model reduction process and presents the power system dynamic

model reduction as used in the industry. It also focuses on coherency and generator aggregation and model

reduction for discussing the basis for the power system model reduction tools used in the power industry. The

chapter shows a comparison of the accuracy ...

J. H. Chow, editor, Power System Coherency and Model Reduction, Springer, 2013. Table of contents. Peter

W. Sauer, ... Power System Toolbox - this is a suite of MATLAB-based power system simulation code

originally developed by me and Dr. Kwok W. Cheung in the early 1990s. It has been substantially upgraded

by Dr. Graham Rogers at Cherry Tree ...
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The algorithm is applicable to power systems which are divided into a study area which requires a

high-fidelity model and an external area, making up most of the power system, which is to be reduced.

3 are partial derivatives of the power transfer between machines and terminal buses, K 1 is diagonal K 4 =

network admittance matrix and nonsingular. the sensitivity matrices Ki can be derived analytically or from

numerical perturbations using the Power System Toolbox cJ.H ow (RPI-ECSE) Coherency November 1, 2017

9 / 29

This paper presents the dynamic model reduction methodology developed by Ontario IESO (Independent

Electricity System Operator) to obtain reduced-order dynamic network equivalents for large interconnected

power systems. This methodology is based on electrical-proximity progressive reduction and utilizes: (i)

coherency aggregation techniques, (ii) static network ...

An example of coherency identification and power systems reduction in HIL is given in Ref. . It is known that

events related to widespread blackouts of electrical power systems can be of different nature, which may (or

may not) be contemplated. ... Measurement- and model-based coherency identification techniques are

combined to maximise mutual ...

From the reviews: "I enjoyed reading this monograph and would highly recommend it. It is an excellent

reference providing an overview of power system coherency, model reduction, and related problems by

integrating analytical bases, engineering practices, emerging techniques, and insights, which would benefit

both engineers and researchers in the fields of power system ...

This introductory chapter gives a brief overview of power system coherency and model reduction literature.

This survey focuses on both the early results and some more recent developments, and organizes power

system model reduction ...

This paper contributes to the development of a computationally efficient technique for reducing large-scale

power system models. The proposed method comprises two steps: the partitioning of the power system into a

study area and a set of coherent clusters, and the model reduction of the remote clusters.
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