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Preface

The purpose of this book is to provide an overview of the use and impact of high tem-
perature superconductors (HTS) in the electric power grid. With chapters written by a
number of distinguished technical experts from around the world, the book updates a
number of earlier books and reviews and introduces some important new material in
this rapidly developing field. The book is written at a level geared toward those
with a basic science and engineering background, professional R&D managers in en-
ergy technology companies, and academic/government researchers, with a basic famil-
iarity with Maxwell equations and electromagnetism. The book starts off with a broad
and introductory overview of the electric power grid, of superconductivity basics, and
of the use and impact of HTS in the grid starting from the early days of projects spon-
sored by the US Department of Energy to the present-day sophisticated installations
around the world. This chapter concludes with a look at future prospects for
superconductor-based devices in the electric power sector.

The book next gives an overview of superconductivity itself, including both low
temperature superconductors and HTS, and how their properties, particularly their
magnetic behavior and current carrying properties, are both similar and different.
It is suggested that the reader unfamiliar with the phenomenon of superconductivity
start off by thoroughly reading Chapter 2, before proceeding to the other chapters.

The next two chapters then lead the reader through the fabrication processes of the
two types of HTS wires most widely used in electric power devices, namely the so-
called (1) first generation (1G) bi-oxide power-in-tube tapes and round wires and
(2) second generation (2G) RE-Ba—Cu-O coated conductors.

The book then examines one of the most commercially promising HTS applications
for the power grid: power cables, including their various demonstration projects and
tests results. A special feature is an in-depth discussion of fault-current-limiting
(FCL) cables, which have not been treated in detail in the technical literature hereto-
fore. Four separate chapters are dedicated to HTS cables including (1) HTS three-
phase AC cables, including FCL cables, (2) HTS DC cables, (3) HTS gaseous
He cooled cables, and (4) cryogenic cooling of HTS cables.

The book next examines a variety of other HTS-enabled devices which bring novel
functionality to the electric power sector, including: HTS fault-current limiters, HTS
motors and generators, HTS SMES, and HTS transformers. Finally, the book
concludes with a brief overview of HTS-based projects in China.
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