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a terrain-dependent approach
PO . 150 Wiebke Langreder, Madalina Jogararu

Abstract

EMD International A/S

www.emd.dk

EMD International A/S, Denmark

C

Results continued

The Unexpected Results

The vertical extrapolation of wind speed or
production data is connected with an uncertainty. As
a rule of thumb 1% uncertainty of the wind speed
per 10m vertical extrapolation is often assumed,

1. Smaller error in complex than in flat terrain
(here: non-forested)

independent of siting conditions. Alternatively, DTU p i i s
has prepared an uncertainty expression — motivated Qi Qi

by the ongoing work for the new 61400-15 standard :; . :f, _

— for log-law expressions [1]. g29 ° & g2

The validity of both expressions has been tested on g, g,

410 pairs of wind speeds at different heights from . .
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masts equipped with cup anemometry in various
climatic and topographic conditions. The vertical
wind speed prediction error has been quantified
using WASsP. The sites have been split depending on
the actual site conditions into four categories:

* Non-complex without forest

* Non-complex with forest

* Complex without forest

* Complex with forest

With the exception of one scenario, the rule of

2. Forested sites show a bias! Tall masts show a
smaller bias than short masts (here: complex
forested terrain)
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If you want to know more:
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the uncertainty expression developed by DTU in (1F38) 3 1% 10 tical ext It ¢
2016 [1], which is supposed to find entry in the Wednesday 12:00-12:20 70 PET LU VETHIET EXLTAapOIation SEEMs 10

over-estimate the uncertainty (with the
exception of complex forest)

IEC61400-15, cannot be aligned with the findings of |
this analysis. In addition to an uncertainty, in some Results

cases, a bias has been identified.

. . 4. The observed errors exceed in all cases the
Results are shown in two ways: First as the _ o
uncertainty descriptions proposed by DTU [1]

: : prediction error of the wind speed versus vertical ,
ObJECtlveS distance, and secondly as the prediction error of which has been prepared for the |EC-15.

the wind speed versus the natural logarithm of the

LY
o

[
o

y =-0.96x - 1.88

In times of vivid attempts to bring down LCoE we . _ . . g

need to be sharp on uncertainties. Rules of thumb ratio between predictor and target height. ?i gj

are no longer satisfactory. Blue dots: individual measurement pair i; | g [ : T

The result of this analysis is a much more | | §20  W..pPEeT g ,00 ol 0200 g {06 07

comprehensive uncertainty description, which Grey shade: 1% uncertainty per 10m vertical, i ¢ . .I =
respectively uncertainty following [1] in case of the s ! 8 : ;

takes site conditions into account.
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I\/Iethodology Box-whisker plots: where the graph is sufficiently !
Conclusions
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The vertical wind speed changes were predicted
using WAsP and compared with actual wind speeds General:
based on cup anemometry measurements The Expected Results * Forest is nasty — not only large uncertainty but
measured on tall masts up to 130m a.g.l. The 1. Taller masts result in much lower error (here: also bias! Even though stability and
stability settings within WAsP were adjusted flat, non-forest) displacement heights have been used!
relative to the local conditions, if found necessary. e 1 | * Steep terrain is not as nasty as thought, which is
Also, displacement heights were introduced if : g 2 simply related to the low shear and

' = - consequently the lower probability of “doing it
required. %" . . =) O,I, Y P Y g

- . . . s | I T Y o DU 2 | wrong.
Additionally to the four different terrain scenarios, ‘“Z o 10 3h - b hodel s & <, o 1‘0#"%}6 """" %so
the results were fllterefj for more or less :estrlc”’clve 5. . :. With respect to uncertainty:
about the predictor heights, referring tq short” or N e * Results clearly indicate need for differentiation
”ta”” masts. For Hshort” maStS the pred|CtOr Vertical Distance Predictor to Target Height [m] Vertical Distance Predictor to Target Height [m] depeﬂdlng on terraln/rOughneSS
heights range from 40 to 75m, for “tall” masts from , , o . : .
50 to 20 ’ 2. Forested sites show higher prediction error * Industry practice is not reflected in our analysis

O eum (here: comblex) — we would raise an alarm in respect to what
°T* “target” 10 j-000xiods 10 might find entry in the IEC-15!
E i . . [ ° ]
| opo : 2 * For quantitative uncertainty description
_ S , 5 statistical validity has to be reached — stay
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