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Series Preface

This handbook on power systems consists of a set of four volumes. These are carefully
planned and designed to provide the state-of-the-art material on major aspects of electrical
power systems, short-circuit currents, load flow, harmonics, and protective relaying.

An effort has been made to provide a comprehensive coverage, with practical applica-
tions, case studies, examples, problems, extensive references, and bibliography.

The material is organized with sound theoretical base and its practical applications. The
objective of creating this series is to provide the reader with a comprehensive treatise,
which could serve as a reference and day-to-day application guide for solving the real-
world problem. It is written for plasticizing engineers and academia, level of education
upper undergraduate and graduate degrees.

Though there are published texts on similar subjects, this series provides a unique
approach to the practical problems that an application engineer or consultant may face in
conducting the system studies and applying it to varied system problems.

Some parts of the work are fairly advanced on a postgraduate level and get into higher
mathematics. Yet, the continuity of the thought process and basic conceptual base are
maintained. A beginner and advanced reader will equally benefit from the material cov-
ered. An undergraduate level of education is assumed, with fundamental knowledge of
electrical circuit theory, rotating machines, and matrices.

Currently, power systems, large or small, are analyzed on digital computers with appro-
priate software packages. However, it is necessary to understand the theory and basis of
these calculations to debug and decipher the results.

A reader may be interested only in one aspect of power systems and may like to pur-
chase only one of the volumes of the series. Many aspects of power systems are transparent
between different types of studies and analyses—for example, knowledge of short-circuit
currents and symmetrical component is required for protective relaying, and knowledge
of fundamental frequency load flow is required for harmonic analysis. Though appropri-
ate references are provided, the material is not repeated from one volume to another.

The series is a culmination of the vast experience of the author in solving real-world
problems in the industrial and utility power systems for the last more than 40 years.

Another key point is that the solutions to the problems are provided in Appendix D.
A reader should be able to independently solve these problems after perusing the contents
of a chapter, and then look back to the solutions provided, as a secondary help. The prob-
lems are organized, so that these can be solved with manual manipulations, without the
help of any digital computer power system software.

It is hoped that the series will be a welcome addition to the current technical literature.

The author thanks Ms. Nora Konopka of CRC Press for her help and cooperation through-
out the publication effort.

—]J.C. Das
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Preface to Volume 2: Load Flow
Optimization and Optimal Power Flow

This volume discusses the major aspects of load flow, optimization, optimal load flow, and
culminating in modern heuristic optimization techniques and evolutionary programming,.

In the deregulated environment, the economic provision of electrical power to consum-
ers requires knowledge of so many related aspects—maintaining a certain power quality
and load flow being the important aspects. Chapter 1 provides basic structures: security
assessments, load estimation, forecasting, and nonlinear nature of load flow, requiring
iterative techniques for optimum solutions. This is followed by Chapter 2 which goes into
AGC and AFC concept, controls, and underfrequency load shedding.

Load flow over AC and HVDC transmission lines is somewhat unique in the sense that
it much depends upon line length and in HVDC system the system configurations.

Nodal analysis techniques that have developed over the past many years for solution of
the load flow problem are covered in Chapters 5 and 6. These discuss and compare almost
all available load flow algorithms in practical use on commercial software packages.

Maintaining an acceptable voltage profile on sudden load impacts and contingency load
flow problems, large induction and synchronous motor starting, their models and charac-
teristics, and stability considerations are discussed in Chapter 7.

The related topic of reactive power control and voltage instability and impact on the
acceptable voltages in the electrical power system is the subject of Chapter 8, followed by
FACTS and SVC applications for transmission and distribution systems in Chapter 9.

The distribution systems can have phase unbalances that cannot be ignored. The sym-
metrical component analysis cannot be applied with prior phase unbalance. The tech-
niques of phase coordinate methods for three-phase modeling and advanced models of
three-phase transformers, with optimum locations of capacitor banks using dynamic
modeling concepts, are provided in Chapter 10.

Chapters 11 and 12 cover the classical methods of optimization. Gradient methods,
linear programming, dynamic programming, barrier methods, security- and environ-
mental-constrained OPF, generation scheduling considering transmission losses, and unit
commitment are discussed.

Finally, Chapter 13 provides an introduction to evolutionary programming, genetic
algorithms, particle swarm optimization, and the like.

Thus, the subject of load flow, optimization, and optimal load flow is completely covered.

Many case studies and practical examples are included. The problems at the end of
a chapter can be solved by hand calculations without resort to any computer software.
Appendix A is devoted to calculations of line and cable constants and Appendix B pro-
vides solutions to the problems.

—J.C. Das
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