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Abstract

Especially for offshore measurements, the use of

Verification of nacelle-mounted LiDAR systems
A comparison of black and white box methodology

DNV-GL

Jens Riechert, Joachim Schaeffer, Rafael Tavares (all DNV GL)

Results of linear regression analysis
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The results of several verification campaigns for
both the black box and white box methodology
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Methods

White Box (WB):

The WB methodology is based on the assessment of
different input quantities which are used by the
LiDAR to reconstruct the wind field characteristics. In
general, the WB approach includes the verification
of the following parameter:

Summary of White Box results

For most analysis rel. mean WS difference below 1%.

Assessment of LIDAR performance

Uncertainty assessment for White Box methodology Differences in uncertainty assessment

« Less complex for BB methodology.

Inclinometers
Line-of-sight velocity

« Scan geometry .
« Measurement range .
 Uncertainty assessment

« Different uncertainty components, depending
on the test site and test setup.

Test setup/
mounting
(u_test)

Reference
(u_ref)

« Slightly higher statistical uncertainty for BB methodology,
but not that much higher

Projection
(u_proj)

Black Box (BB):
The BB methodology is based on the assumption
that the total functionality of the LIDAR system is

DNV GL internal KPIs and ACs for accuracy assessments
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Measurement campaign
(e.g. PCV)

In practice, further KPIs and ACs, e.g. for data coverage,
system and data availabilty should be considered for both
methodologies. Additionally, KPIs and ACs for other
verification parameters of the white box methodology
(e.g. Scan gemometry) should be defined.

The comparison between black and white box
approach is based on six verification campaigns.
The campaigns were conducted at two different
test sites, whereby two different LIiDAR types
(CW and pulsed) were verified. For the six tests,
the following test configuration were applied:

Uncertainty schema for White Box methodology [1] [2] [3].

Unit 1.4 Conclusions
« Horizontal setup (platform test) :
+ Test setup according to figure White Box Black Box
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« Both methodologies are applicable for the verification of nacelle-mounted
LIDAR systems

Cost comparison between BB and WB methodology
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- Longer campaign duration
- Higher costs (see bar chart beside)
- More complex uncertainty assessment
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