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Motivation for Lidar Assisted Control

> wind is changing over space and time

» conventional control reacts after impact
> lidar technology provides wind preview

> better control performance is expected
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> Biggest market: one lidar for every wind turbine!
» Development over the last years showed:

>

It’s not a wonder weapon, quite complex, but still promising!
Main idea for working group: make application easy!
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Key facts about your working group

* Objectives
* Push the technology by transparency and Open Source Tools Task 52 working group
« Recommended Practices on Lidar-Assisted Control

e Approach ,
 Monthly conference calls
* Work together on code and documents
* Webinars 3

° Participants: m Lidar OEM Turbine OEM
e 17 active members Consultancy = Research
* From 7 countries (China, Denmark, France, Germany, ltaly, Japan, UK)
* 12 more in mailing list
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LAC Working Group

i_/C‘Cb. WESC Mlnl LAC LAC
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—
LAC
ublic Open Source Tools Contest 7
b h o —t — —r — Ty e e e e e = = — B A et e ¢ e e e s e e b b ¢ E—  E— — — —
Private Workshop Draft RP on
(online) Working group RP on LAC LACto Update
Kick-off reviewers
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Highlight 1: Lunch Seminar

Improved modeling of lidar wind . sted mataloraa N, o
preview for wind turbine control 1A wind TCP Task 52 T e

ustrial reality

Supervisors:

Prof. David Schlipf (FUAS)

Prof. Po Wen Cheng (Uni Stuttgart)
- Secondment Supervisors:

Prof. Jakob Mann(DTU)

Dr. Steffen Raach (SOWENTO)

Slides can be found at Zenodo:

https://doi.org/10.5281/zen0do.7683412
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https://doi.org/10.5281/zenodo.7683412

Highlight 2: Mini Symposia at the WESC

3N
_ 23 - 26 MAY | GLASGOW, UK

=

4.6 Mini Symposia: I[EA Wind Task 52: Lidar-Assisted
Control, Turbulence Estimation, and Digitalization

Details see presentation of
Eric Simley from Day 1
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Highlight 3: Open Source LAC Tools
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Search or jump to...

Pull requests

H IEAWindTask52 / LidarAssistedControl ' public

Open Source code of
* Very detailedlidar simulator
* Modified feedback controller (ROSCO)
e Lidardataprocessing
* Feedforward controller
e 4 Exampleswith coherent and turbulent wind

Published at GitHub and presented at ACC 2023

A Tutorial on
Lidar-Assisted
Control for Floating
Offshore Wind Turbines

David Schlipf, Feng Guo,

Steffen Raach, Frank Lemmer
01

ACC 2023

San Diego, CA, USA

Wind Energy Technolog:
Institut
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Plans for next 12 months

e 2. Webinar: Ideas are very welcome!
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Control inputs measurements

* Organize workshop with Task 44: Wind Farm Flow Control

e Open Source tools

e Extend it to make it more useful for a broader audience o cawindmsis2 / Lidarassistedcontrol e
* Main motivation: improved transparency of performance for different methods

* Contest

* Objective: benchmarking, increase motivation for LAC (industry and research)
 Different Categories: bottom fixed / floating wind

e Common cost function as evaluation

= (Ql (Q(t) - Q-rate.i 2

+ Q2 (Pel (t) - Prated)Q

+ Qs a7(t)

+ Ry (vo(t)) 02 (t) 3
+ R M2 (1)
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Plans for next 12 months

* “Recommended Practices” on LAC
* Building up on existing documents
e Define scope content
* Define connection other documents (load standards, measurement standards)
* First in person meeting / workshop

The Scivace of Muking Torgae S Wind (TORQUE 2000 K0P Publinding Global Wind Sumesit 2015 10P Publishisg ?1 remore Sensing MDPI
A d of Myyuox: Condoommce Serves FOIE 0000 009 dox 20 0RR/1 T2 A5 61 KA 09 ' oad. Senex: Jourmal of Fhysacs: Cond, Ser (015) 01010 Jor: 10 1ORKE 74265960 10101 2010 "’

Optimizing Lidars for Wind Turbine Control
Applications—Resulls from the IEA Wind Task

32 Workshop
IEA Wind Task 32 and Task 37: Optimizing Wind IEA Wind Task 32: Best Practices for the Certification Erc Simbey \*, Holger Pt Florian Halzmann” and David Schiipt
Turbines with Lidar-Assisted Control Using Systems of Lidar-Assisted Control Applications
Engineering

David Schlipf®, Nikolai Hille’, Steffen Raach’, Andrew Scholbrock®,

tmbev! . Pl Laatl! . " " Eric Simley™
Erse Simley', Peetro Bortedottl’, Andrew Scholbeock', David Schlipf®,

Katherine Dykes’ 3
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Strategy and context

How does your working group address the overall theme of the task
“Large-Scale Deployment of Wind Lidar”?

e Tools and RP help to address complex task of LAC!

* Transparency about potential foster decisions for
developers!

Let’s work together on getting a lidar on every wind turbine!
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