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Power System Stability

1.1 Introduction

Since the industrial revolution man’s demand for and consumption of energy has
increased steadily. The invention of the induction motor by Nikola Tesla in 1888 sig-
naled the growing importance of electrical energy in the industrial world as well as its
use for artificial lighting. A major portion of the energy needs of a modern society is
supplied in the form of electrical energy.

Industrially developed societies need an ever-increasing supply of electrical power,
and the demand on the North American continent has been doubling every ten years.
Very complex power systems have been built to satisfy this increasing demand. The
trend in electric power production is toward an interconnected network of transmission
lines linking generators and loads into large integrated systems, some of which span en-
tire continents. Indeed, in the United States and Canada, generators located thousands
of miles apart operate in parallel.

This vast enterprise of supplying electrical energy presents many engineering prob-
lems that provide the engineer with a variety of challenges. The planning, construction,
and operation of such systems become exceedingly complex. Some of the problems
stimulate the engineer’s managerial talents; others tax his knowledge and experience in
system design. The entire design must be predicated on automatic control and not on
the slow response of human operators. To be able to predict the performance of such
complex systems, the engineer is forced to seek ever more powerful tools of analysis and
synthesis.

This book is concerned with some aspects of the design problem, particularly the
dynamic performance, of interconnected power systems. Characteristics of the various
components of a power system during normal operating conditions and during dis-
turbances will be examined, and effects on the overall system performance will be
analyzed. Emphasis will be given to the transient behavior in which the system is de-
scribed mathematically by ordinary differential equations.

1.2 Requirements of a Reliable Electrical Power Service

Successful operation of a power system depends largely on the engineer's ability to
provide reliable and uninterrupted service to the loads. The reliability of the power
supply implies much more than merely being available. Ideally, the loads must be fed at
constant voltage and frequency at all times. In practical terms this means that both
voltage and frequency must be held within close tolerances so that the consumer’s






