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About the Volumes
All volumes in the series are presented on the back cover of each volume. Each volume deals 
with a separate topic. The theoretical basis for each topics is set out and followed by a descrip
tion of how it is applied in each dicipline in practice. Each volume is thus a distillation of current 
thinking and practice within that particular topic or field.
The series is planned so that its volumes can be combined to meet the needs of different groups 
of readers. It should be noted that most of the content of each volume is original and has not 
been published before in existing textbooks. This means that when planning a complete course 
in hydropower engineering, this series will provide a valuable supplement to conventional text
books.
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The Norwegian Contribution to Hydropower
Althougth hydropower technology is global in scope, the series reflects primarily Norwegian ex
perience. This is due to Norway's extensive exploitation of hydropower resources, encouraged 
by the local topography, geology and climate.

Most of the country is mountainous, and in recent geological times, mighty glaciers formed 
numerous lakes at high altitudes. This means that even small dams can create sizeable storage 
volumes which can be further increased by underwater "lake-tapping" - a technique pioneered 
by Norwegian engineers.

The country's geology provides a bonus since its mountains mainly consist of solid rock, 
which makes the construction of underground power stations relatively inexpensive.

Norway's climate should also be considered. The country's annual average precipitation of 
1.400 mm has very uneven geographical distribution. During the winter, when the demand for 
electric power is greatest, much of the precipitation is retained on the ground as snow.

As the cheapest and most readily available waterfalls have been exploited, necessity has be
come the mother of invention forcing design engineers to find new solutions and adopt impro
ved technologies. Such schemes have not only broken new ground, but are also economically 
viable. Norway's particular natural characteristics and the pressing demand for economical de
sign have given rise to methods and solutions which represent major advances in hydropower 
tchnology and which are widely applicable to hydropower schemes in other countries.

The embodiment of Norwegian hydropower experience in this series not only meets the needs 
of Norwegian engineers but it will also be of great value to engineers engaged in the planning, 
construction and operation of hydropower plants elsewhere in the world.

Acknowledgements
The authors of the respective volumes are all leading professionals within their fields. The Edi

ting Committee wants to extend to each of them its most sincere thanks for outstanding and un
selfish efforts in realizing this project.

The Committee also wants to express its gratitude to all financial supporters whose contribu
tion made the realization of the project possible.

An Introduction to the Series
Hydropower planning covers a wide range of topics. Knowledge of technology, economics and 
the environment is needed. Another requirement is for planning skills which largely depend on 
professional expertise in the field. The transfer of experience to younger professionals has traditi
onally come about through close and continous working relationships between older and 
younger colleagues.

Not all of this knowledge has been properly documented and there are few, if any, recent text
books dealing with all the topics involved Most recent publications in the field have been based 
on case studies. This situation has been the impetus for the present work. Compiling this com
prehensive and systematic documentation on the planning, design, construction and operation 
of hydropower plants has been a challenging and time-consuming task.

In many industrialized countries professional expertise on hydropower is disappearing as the 
countries' hydropower resources are becoming fully exploited. However, Norway and many de
veloping countries still have numerous unexploited hydropower resourses. since hydropower is 
a clean and renewable source of energy when properly planned and managed, these resources 
will be of increasing importance in the future. Safeguarding and recording our present know
ledge and experience in hydropower engineering are therefore matters of global significance.
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