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Abstract summary

As the wind industry continues to grow, larger wind turbines are being installed and higher hub heights are becoming the standard. Some
traditional approaches in wind resource assessment have not evolved to take into account this trend. For example, it iIs common to measure the
wind resource with a 60 m met tower, extrapolate to hub height, and then use this extrapolated wind speed distribution to estimate the AEP
(Annual Energy Production). There are two sources of uncertainty in this approach: the extrapolation to hub height and the use of only hub
height data in the AEP estimation, while ignoring effects such as wind shear. The purpose of this study Is to quantify the uncertainty of this

approach to AEP estimation with the use of SODAR data.

1) To quantify the uncertainty in the AEP estimation when extrapolating
from 40 - 60 m to 80 m hub height using the power law profile in various

terrain types.

2) To quantify the uncertainty in the AEP estimation when extrapolating
from 40 - 60 m to 80 m hub height using the log law profile in various

terrain types.
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4) With the four PDFs, calculated the annual

energy production (AEP) using GE 1.5 xle

power curve.
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AEP = gé Prob(Uj)' Power (U j)
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5) For 111 sites, compared the AEP difference:

- Measured vs. Power Law Extrapolated

- Measured vs. Log Law Extrapolated

- Equivalent vs. Measured
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1) Overall, using the power law profile to extrapolate led to an overestimation of energy

Observations / Conclusions

4) At hilly sites and on ridgelines, both the power and log law yielded energy estimates

production. The log law extrapolation method did not demonstrate a bias.

2) At flat sites, when either the power or log law was used to extrapolate, the uncertainty in
the energy estimate was found to be ~2%.

3) At forested sites, the power law largely overestimated the AEP with a mean percent
difference of 5.8%. The log law extrapolation did not yield a bias however the
uncertainty in the AEP estimation was large at 5.0%.

7) At forested sites, if the equivalent wind speed was not used in the AEP calculation, the

that were, on average, 1.9% and 1.5% high and with fairly high uncertainties of 3.6% and
2.5%, respectively.

5) Overall, when only the 80 m wind speed was used to determine the AEP (i.e. not the
equivalent 80 m wind speed), the calculation led to an over-prediction.

6) At flat and hilly sites, using only the 80 m wind speed data led to a 1.0% overestimation
of the AEP with an uncertainty of 0.7% and 1.0%, respectively.

estimate was 2.9% high with a 2.4% uncertainty.
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