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Wind turbine loading in a wind farm Center for Wind Enery Research

Wind turbine loads are significantly affected by
* wakes from upstream turbines

* wind farm (flow) control strategies
» Could loads be reduced by WFC?
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» Normalized damage equivalent loads for
different downstream and lateral

% positions of the downwind turbine
[Marc Bromm, 2019]
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Contribution to the power grid stability by adjusting the produced power
* Power reference defined by the transmission system operator (TSO)
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Contribution to the power grid stability by adjusting the produced power
* Power reference defined by the transmission system operator (TSO)

Prso

* Open loop approach (baseline)
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Contribution to the power grid stability by adjusting the produced power
* Power reference defined by the transmission system operator (TSO)
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* Open loop approach (baseline)

* Closed loop approach (Ref. APC)
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Contribution to the power grid stability by adjusting the produced power
* Power reference defined by the transmission system operator (TSO)
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* Open loop approach (baseline)
* Closed loop approach (Ref. APC) WT loads

* Closed loop approach
with coordinated load distribution (APC/CLD)

Main goal here: levelized tower base moments from individual turbines g‘];!!\'
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Wind farm with 12 turbines (3x4) simulated in large eddy simulation code PALM

 ADM extended with a simplified tower loading model
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Numerical validation — tower loads e fa Wiind Extergy Researéh

Comparison of tower base DELs for different power reserves
* Loads of the downwind turbines decreased

* Loads of the upwind turbines increased
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Conclusions and outlook

* Active power control allows for load reduction

* Asimple Pl-based controller achieves:
* high quality power tracking
* “fairer” load distribution in a wind farm

Ongoing work
* Detailed load analysis in aeroelastic simulations
* Model predictive control for APC/CLD
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* Lifetime extension through APC/CLD

Lifetime tower base DEL [MNm]
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Thank you for your attention!
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Contact: vlaho.petrovic@forwind.de
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