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Introduction
.
Especially for offshore wind energy,
nacelle mounted wind lidars will
become an important tool for power performance verification. It has
already been demonstrated that high quality power curves can be
measured using the reference wind speed measurements from a
nacelle lidar, completely eliminating the need for a measuring mast.
For power curve measurement using nacelle lidars to become
established and accepted practice, one important step is to establish
a calibration scheme so that the uncertainty of the measured power
curve can be determined with reference to traceable standards. This
poster describes an experiment undertaken to move towards the
goal of a traceable nacelle lidar calibration.

Calibration?
What do we need to calibrate?

A nacelle lidar is of course, like a mast-mounted cup
anemometer, measuring the free stream wind speed. Since
the lidar is mounted remotely, it is also important to make
sure it is measuring at the correct range. Because the wind
turbine tower will tilt with increasing thrust, it is also important
that the lidar accurately measures the tilt and roll of the lidar
beams.
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• Measuring range
• Beam tilt and roll

Range

How do we make the calibrations?

Horizontal wind speed

Since it is very difficult to find truly homogeneous
horizontal flow, we have decided to calibrate each line
of sight separately and then make sure that the lidar
correctly combines the radial wind speeds to the
expected horizontal wind speed. This requires the
following steps:
1. Measure the opening angles of the beams
2. Calibrate each line-of-sight radial wind speed
3. Ascertain that the lidar correctly combines radial
speeds to horizontal wind speed
The Avent IRIS nacelle lidar at Høvsøre with the right beam alligned to the top of a 10m mast at 270m distance.

Finding the IRIS beam at the 10m mast.
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Results

Lidar radial speed, here normalised by the reference wind speed measured at the top of
the 10m mast. This plot should ideally be a sine wave with an amplitude of ±1.0.

Here the lidar radial wind speed is plotted against the projection of the reference speed
along the line of sight given in the plot to the left. All wind directions have been included.

Conclusion
We have developed a calibration procedure for nacelle lidars that can
successfully confer traceability to power performance measurements
made using these exciting sensors.

The measuring range can be checked by making a correlation of the projected reference
speed and the lidar radial speeds for different indicated lidar range settings.
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