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The Study in the Controller Design of Wind Turbines- As Variable Speed Horizontal Wind
Turbine For example

Horng-Yu Yang Hsin-Sung Su

Master Section of Civil Disaster Prevention and Management, China University of Science and
Technology.

ABSTRACT

Due to the world tendency toward green energy and the upcoming energy crisis, the wind
power generation is the present one kind of the energy industries which grows fast. The wind
power generation related research development is also receiving greater attention day by day.
Because in the traditional windmill foundation with the modem science and technology, the wind
power generation benefit and the performance all largely promotes. Since Taiwan is an island
country, the wind energy of Taiwan has high development potentials. However, the present wind
energy industry in Taiwan is far behind those developed countries, such as Europe and North
America. In Taiwan, besides the tower and the concretes base, the entire wind power unit of the
majority installed the MW level anemometer is imported. The key production and critical
technology are grasped are paying great attention the environmental consciousness the European
and American advanced countries. So how to improve the internal power supply system is an
immediate subject.

At this moment, most of the wind power development is the variable pitch, variable speed
wind turbine. The purpose of that is to collect the maximum wind power. However, with the
growing large MW, also the blade is growing bigger and the blade inertia is increasing. It may
result responses problem in controlling blades of the variable pitch wind turbine. Therefore, this
research is focus on the fixed pitch, variable speed, and horizontal wind turbine. Since the fixed
pitch wind turbine contains the advantages that simple construction, low control complexity and
high reliability, we use the variable speed control to obtain the optimal power under normal rated
speed. Even if the strong wind causes the generator under exceeding rated power, the designed
controller can keep the normal rated power output by controlling the motor torque, without the
hardware design and the control of the variable pitch. It can reduce the cost of design and control
and expenditure.

The power tracking controller used in this research is designed by the variable structure control.
Since the off-shore wind power generator is the future trend, the parameters of the simulation are
according to the current off-shore wind power generator to certify the controller efficiencies. The
off-shore wind power generator whose normal rated power is given SMW, the radius of blades is
given 60m, and the rated speed of the wind turbine is given 12rev/min. It shows the positive result
that the power tracking controller is useful. This research may provide some references and
considerations for future wind power supply development.

Keyword : wind turbine , variable speed horizontal wind turbine, variable structure control,
power tracking controller
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