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ABSTRACT

The use of wind energy has escalated enormously in recent vears and is now in the USA. Denmark. India. Spain and

Germany on the verse of being implemented on an industrial scale. This development was initiated by federal funding

solicies and the German federal energy sale law. it has been supported by a significant progress in wind energy technology

| This progress is charactenized by the continuous growth of plant size. resulting cost reductions and by a remarkable

‘mprovement in plant reliabilitv. The trend clearly tends toward gearless wind energy converter svstems with variable

aeed. In future developments, fields of application will be extended even further by additional improvements in gnid|

compatibility, new operational strategies. control techniques and systems to predict plant failure

L INTRODUCTIOM

The rapidly increasing use of wind energy has aroused the
imerest of the public, of politics and of science and has
sparked wide discussion. Considerations of particular
mport are the compatibility of wind energy converters
with the landscape and the public mains

To reach the goals set by environmental policies for the
gart of the next millennium., the efforts i energy save
should be supplemented by a significantly increasing use of
enewable energy  resources, Wind energy must be
considered a high priority as it offers the best technical and
economical prospects.

\ future onented energy supply should include a wide
vanety of energy resources (hvdro. wind, photovoltaics
¢ ) and make the best possible use of the existing mains
for these applications. This would require plants with high
end compatibility and mght necessitate  grid-
stabilising measures

L. WIND ENERGY CONVERTER TECHNOLOGY

also

Within a little more than a decade. the development of
modern wind energy converters started with plants rated at
10 to 30 kW in the early 80th and led to the serics
oroduction of converters with 300 to 1,500 kW,
manufactured predommantly by medium-sized companies.
Successful concepts and innovations were transferred from
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small turbines to bigger ones during that process. The
reliabilitv and the economics of wind energy converters
could be improved significantly

From a wide variety of svstems, the followmg proved to
have the highest potential for further development in the
conversion of wind into electrical energy

o three-bladed rotor with stall or pitch control and
asynchronous generator(s), directly connected to the
mains.

« three-bladed  rotor  with  pitch  control, gearless

svnchronous generator, vanable speed, connected to the
mains via intermediate DC-circuit and mverter.

two-bladed rotor with pitch control. rigid hub and

asynchronous generator(s), connected directly to the
Mmains.
« two-bladed rotor with pitch control. flexable  hub,

synchronous generator and a step-up gearbox, vanable
speed. connected to the mains via intermediate DC-circuit
and inverter.

Not so successful on the market were systems with:

« one-bladed rotor with pitch control, flexible hub, variable
speed, connected to the mains via inverter and

« vertical axis H-shaped rotors with gearless syvnchronous
generator, variable speed and inverter







