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pected results when ignored. The
author takes the reader through each
step of the calculation to show how to
take these effects into account.

Finally, the author shows how to
put it all together and solve a large,
complicated system. The emphasis is
placed on ladder techniques, or the so-
called forward/backward sweep meth-
ods of solving radial systems. There
are other ways to do this. In fact, I use
a different solution approach because I
want to perform harmonics analysis as
well as power flow and short circuit,
and the ladder techniques don’t work
for that. However, the ladder techniques
are probably the most commonly used
in distribution system analysis
throughout the world due to simplicity
of programming and generally efficient
solution of radial systems. There are
some tricks to handling the various
transformer connections and unbal-
ances, which the author ably describes.

While the book begins with some
introductory distribution planning mate-
rial, it is not a distribution planning
book; it is a distribution system analysis
book. Planning involves many other
things, including how to do load fore-
casting and how to measure the risk
involved in the plan. However, the plan-
ner needs tools to simulate the various
conditions, and this book describes how
to perform the basic analysis to support
the planning process.

This book contains a wealth of
knowledge about the types of equip-
ment and configurations encountered
on North American power systems. It
should be useful for both classroom
use and as a reference for practition-
ers for many years to come. It is des-
tined to become a classic, and I
heartily recommend it.

—Roger C. Dugan

Wind Power in 
Power Systems
Thomas Ackermann, Editor, Wiley, 2005.
We can thank Thomas Ackermann for
undertaking a great service to the
industry by collecting and editing the

outstanding collection of information
contained in Wind Power in Power
Systems. This is a field in which the
practicing power engineer has a diffi-
cult time finding suitable information
to understand the rapidly evolving
technology and its impact on power
system planning, design, and perform-

ance. It would be quite difficult for a
single individual to cover the breadth
and depth of information provided in
this source; the variety of contribu-
tions from different authors, disci-
plines, and  countries provides for a
richness and depth of material not
usually found in one place. The material
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was commissioned and prepared in
2003–2004 and reflects the state of the
industry at that time. 

Even in the few short years since
then, the industry has continued to devel-
op at a rapid pace. While the body of
application literature continues to expand
in parallel and will need to be updated
periodically, the history and fundamen-
tals contained in this book will form a
firm foundation for the interested party
for a long time to come. There are a
number of very good texts available for
different aspects of wind engineering,
but this one provides the most compre-
hensive treatment available in the diverse
field of utility wind plant interconnection
and integration into power systems. On a
personal note, it has been my pleasure to
work with Thomas Ackermann as an
instructor in the presentation of a three-
day short course that UWIG offers on
this topic, using this book as a back-
ground and reference source.

The book is laid out in four major
sections: Part A, on theoretical back-
ground and fundamentals; Part B, on
the international power system integra-
tion experience; Part C, on future con-
cepts; and Part D, on dynamic models
for power system studies.

Part A has a nice collection of intro-
ductory information, with something for
everybody. After an introduction in
Chapter 1, Ackermann begins with an
historical development and current status
of wind power in Chapter 2. This section
takes us back to vertical axis windmills
used by the Afghans since the 7th centu-
ry B.C. for grinding grain. A brief intro-
duction to the full set of utility wind
integration issues is provided in Chapter
3, followed by an introduction to the
modern family of generators and power
electronic controls used in today’s wind
turbines and wind power plants. Chap-
ters 5 and 6 continue with a discussion of
power quality standards and power qual-
ity measurements for wind turbines.
Chapter 7 provides a good summary of
the network interconnection standards
and practices in force at the time (2003);
this is one of the areas of continuous
evolution of requirements. Chapter 8
provides an excellent introduction to the

subjects of power systems require-
ments for wind power plants and the
corresponding characteristics of wind
power plants. Chapter 9 concludes
Part A with a discus-
sion of the economic
value of wind power in
a power system. 

Part B has a very
good discussion of
wind power integration
experience from around
the world. Chapter 10
begins with a discussion
of the Danish experi-
ence from Eltra, the
grid operator of West-
ern Denmark at the
time, recently merged
into the state-owned grid
operator Energinet.dk.
The German experience
is conveyed in Chapter
11 by one of the Ger-
man TSOs, Eon Netz.
The early California
experience is contained
in Chapter 12 and the
Swedish island of Got-
land experience, with an
HVDC tie, in Chapter 13. Experience
with isolated hybrid power systems is
contained in Chapter 14, while Chapter
15 contains experience with wind plants
in the weak networks of India. A gener-
al discussion of power quality impacts
is contained in Chapter 16, while Chap-
ter 17 contains an introduction to the
important topic of wind plant output
forecasting. This section concludes
with Chapter 18, with a discussion of
economic issues associated with the
incorporation of wind power plants in a
deregulated utility environment.

Part C discusses some of the future
concepts associated with higher wind
power penetration in power systems.
Chapter 19 deals with the possibilities
for improved voltage control with the
modern generation of wind turbines
with power electronic controls. Chap-
ter 20 provides an interesting discus-
sion of the impact of wind generation
on transmission capacity and some
thoughts on how to deal with the result-

ant congestion. Chapter 21 covers
approaches to active management of
the distribution networks with distrib-
uted wind generation, while Chapter 22

looks at transmission
system alternatives for
offshore wind plants.
This section concludes
with a discussion of the
use of hydrogen produc-
tion as a means for bal-
ancing wind power
production in Chapter 23.

Last, but not least, is
Part D on dynamic mod-
els. This is an area that
has received increasing
attention with the strong
expansion of wind power
production. Chapter 24
presents a general back-
ground discussion of
wind turbine modeling
issues. This is followed
by Chapter 25 on
reduced-order models of
wind turbines and Chap-
ter 26 on higher-order
doubly fed induction
machine models. Chap-

ter 27 continues with a discussion of
model verification with both simulations
and measurements. This section then
progresses to an examination of the
impact of wind power plants on power
system dynamics in Chapter 28 con-
cluding with a detailed discussion in
Chapter 29 of the single machine equiv-
alent of a large wind plant, with illustra-
tions drawn from each of the different
types of wind turbine technologies.

One of the things that strikes me is
the rate at which new developments
have taken place, new players have
entered the field, and new information
has been added in the short span of
time since the book was published in
2005. One can only hope that the editor
will be able to find the time and energy
to provide an update to this valuable
compendium sometime in the next cou-
ple of years! Additional information on
the book is available at http://www.
windpowerinpowersystems.info/. 

—J. Charles Smith p&e

We can thank
Thomas 
Ackermann 
for undertaking
a great service
to the industry
by collecting
and editing 
the outstanding
collection of
information
contained in
Wind Power in
Power Systems.


