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PREFACE

The fundamental purpose of this text is to introduce to vocational students
several projects, and their associated tasks, in order to further their education
in the design, pianning and operations of electric power grids. In particular,
this text will guide students through their tasks with the assistance of a person-
al computer and the power system analysis software called PowerWorld Simu-
lator.

In this text, the teaching of PowerWorld Simulator is combined with the
teaching of power system analysis. Through this text, students will become
proficient in both. Actual tasks are delivered through this text, which will
guide students and allow them to acquire relevant theoretical knowledge.

I am the President and co — founder of PowerWorld Corporation. The soft-
ware was originally created by Thomas J. Overbye, professor at the University
of Illinois at Urbana —Champaign , to be used for educational purposes. Pow-
erWorld Simulator has been designed to be a user — friendly and visual analysis
tool, suitable for power system education. However, it is also one of the most
powerful and widely used power system analysis packages in the world, used by
numerous power companies world — wide, including several in China. Through
the use of PowerWorld Simulator, students will learn the same tool used by
power system engineers to do the relevant analysis.

PowerWorld Simulator was originally introduced in 1994, and used mostly
as an educational tool. By 1996, the software had been commercialized through
the formation of PowerWorld Corporatoin, which was founded by Professor
Overbye, myself, and two other professors. The interactive and graphical de-
sign of the tool made it popular among both students and practicing engineers
doing analysis of real power systems. PowerWorld Simulator retains its excel-
lent characteristics that make it suited for education, but has evolved of the

years to become an industry leading tool in power system analysis. It is used all



over the world by practicing engineers for many different power system analysis
tasks, including power flow, contingency analysis, real — time visualization,
sensitivity analysis, PV/QV analysis, transfer capability calculations, optimal
power flow (market analysis), transient stability, and the analysis of geomag-
netically induced currents (the effect of solar storms) on the power grid.

In this text, the tasks associated with PowerWorld Simulator are listed be-
low:

1. Write a county power grid operation report—learning modeling and pow-
er flow calculation methods both by hand and by using PowerWorld Simulator.

2. Provide short — circuit calculations result for the selection of transformer
breaker—learning balanced short — circuit calculations calculation methods both
by hand and by using PowerWorld Simulator.

3. Provide short — circuit calculations result for transmission line relay—
learning unbalanced short — circuit calculations calculation methods both by
hand and by using PowerWorld Simulator.

The authors of this text are from Guangxi College of Water Resources and
Elextric Power. They have been applying PowerWorld Simulator to the study
of power system analysis since 2008. They have had a good relationship with
PowerWorld Corporation since that time and are proficient in its use and deliver
in this text an effective training tool on how to use the software.

It is hoped that this text, based on the experiments combining the Power-
World Simulator engineering software with teaching process, can provide an ef-
fective and convenient channel for Chinese students to learn the technology of
power system analysis.

Project one of this text is intended to introduce students to the power sys-
tem. The associated tasks are to introduce the power grid and to draw an online
diagram of the power system.

Project two of this text is to learn about power flow analysis. Tasks are to
model a system by hand, model a system in the PowerWorld Simulator soft-
ware, and to carry out the power flow analysis both by hand and by using the
PowerWorld Simulator software. A written report of the operating situation of
the grid will be produced by the students.

Project three will teach the students about how to regulate the voltage in a



power grid. The tasks are to learn the method of regulating the voltage of a
bus, and then to carry out that complex voltage regulation using a model in
PowerWorld Simulator.

Project four will introduce the subject of balanced short — circuit calcula-
tions, and project five will introduce the subject of unbalanced short — circuit
calculation. In both cases, the student will be asked to carry out the short — cir-
cuit analysis by hand and by using PowerWorld Simulator.

In Project six, students will learn about frequency regulation of a power
grid. Project seven will discuss the economics of power grid operation, and pro-
ject eight will address the stability of the grid.

It is hoped that through the use of this text and the associated PowerWorld
Simualtor software, students will become more educated on power system anal-
ysis techniques and learn some of the relevant theories behind the operations of

electric power grids.

Mark J. Laufenberg, Ph. D.
President

PowerWorld Corporation
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