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Plan for today

15:00
15:05
15:15
15:30
15:45
15:55
16:00
16:10
16:25
16:40
16:55

Welcome & introductions

News from Task 32 (Andy Clifton, David Schlipf)

Wind lidar in complex terrain (Alexander Stoekl, Energiewerkstatt)

Wind lidar in cold climates (Nicolas Jolin, Nergica)

Results from the Task 32 Digitalisation workshop (Andy Clifton)

Break

The next phase for Task 32

Power curves from nacelle-mounted lidar (Hans Ejsing Jorgensen, DTU)
Turbulence data from forward-looking lidar (DNV)

Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)

Close



News from Task 32

15:05 - 15:15

15:15 Wind lidar in complex terrain (Alexander Stoekl, Energiewerkstatt)
15:30 Wind lidar in cold climates (Nicolas Jolin, Nergica)
15:45 Results from the Task 32 Digitalisation workshop (Andy Clifton)

15:55

Break




" task 32
ii:::::\“dor

What is Task 32?

Our mission: Identify and mitigate the barriers to
adoption of wind lidar for wind energy application

Our tools: community engagement & involvement
The outcome: increased acceptance of wind lidar
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Founded in 2011, we
initially focussed on how
lidar could replace
traditional anemometry

IEA Wind Task 32 - Wind Lidar
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Where we are today

Vertical-profiling lidar
are replacing 5-10% of

masts for resource
assessment and
operational plants

Ryan Duffy on Unsplash

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 6
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Where we are today
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Where we are today

Photo by Dennis Schroeder / NREL

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32

Turbine-mounted lidar are
accepted for
e®Yaw correction
ePower performance testing
e lurbine control

Spring Update, 28 April 2021
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We target future needs & opportunities

TINREL Turbines in new locations

Image: T. Karlsson (VTT)

Task 32 Working Grodp

Wind lidar i
cold clllmat &_

An Overview of Lidar-Assisted
Control Part |

Main questions today
» Part |: How can we obtain useful information for controls
from lidar systems?
B > Part Il: How can these signals be used to improve wind
- turbine control?
= » Partlll: What are practical considerations when
= LERED : # 1 implementing lidar-assisted control in the field?
_ An Overview of Lidar-Assisted Control .
~ April 22,2020

Larger turbines in bigger farms
on- and offshore
® Lidar-assisted controls

® Floating lidar systems -
® Induction-zone measurements complex terrain

age: A. Clifton (U. Stutt)

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 9
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How we usually work

A network Up-to-date knowledge

* Regular events and lots of  One-pagers, annual meeting,
ways to reach each other ;
recommended practices,

newsletters, workshops,

* Bring togetherresearchers webinars, ...
with end uses

Technology transfer

iea wind

EXFIRT CROLUY REFORT OV
BECOMMENDED PRALTY
INER S AW, " ) f E ¥ - ? 15 FLOATING LIDAR SYSTEMS

OpenLidar initiative for wind lidar hardware
vare collaboration

idars are complex devices that L
uge expertise to develop and Openl_idar o speouivn n s Naseh, Bwintepentd,and Delopmund
e. How could future lidar oF Wl Ry Sysovem

igned to enable and support
entation and collaboration?

enlidar initiative win atarted in 2015 by The heart of the Openlidar inltiative &k the

DOI 10.5281/zencdo. 3414197

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 10



What’s happened recently

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 11



2020 - Relaunched communications
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Lidar data Filterin,
more and better wind

by IEA Wind Task 32 ([R5 June 25,2020
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Free

Sales Ended

Find out how to get more and better wind lidar data

Details

Date And Time

in CE—

You are viewing this page as a member

l( |IEA Wind Task 32 - LIDAR

Renewables & Environment - 1,086 followers

Identifying and mitigating barriers to the adoption of wind ldar for wind energy
applications

Visit website 2

I Home About

About
barriers to the adoption of wind lidar for wind energy applications

Seeall

Your project needs CVCD. - Add the most popular GitHub integration and start building fo

Task 32 brings together researchers and industry to identify and mitigate the

1EA Wind Task 32 webinar summary

Approaches in filtering data from pulsed wind lidar

Authors: Leonardo Alcayaga @, Rogier Floors @, Pedro
Santos 9. Editor: Andrew Clifton ® &2

Can more of a pulsed wind lidar's out-

put data be used to get more accurate
results and increased coverage?

This is a summary of the *Filtering lidar data" we-
binar given by Rogier Floors and Leonardo Alcay-

aga on 7 April 2020 in the IEA Wind Task 32 we-
binar series. It represents the authors’ opinions.

Wind lidar and other wind measurement devices of-
ten report a range of data metrics in the output files. It
is sometimes tempting to use these data as filters.

One metric often used for fltering is the Carrier-to-
noise ratio (CNR). The CNR of a pulsed lidar indicates
the relative strength of the signal versus background
noise. It depends, among other things, on the backs-
catter properties of the atmosphere, the range, and the
strength of the laser used in the lidar device [1]. There-
fore, care must be taken to select appropriate CNR
levels and not systematically exclude data.

This paper has two main threads. Firstly, the authors
outline the effect of data selection on the wind clima-
tology using ground-based profiling pulsed lidars, and
how this might be mitigated. And, they present a way
to achieve better spatial coverage by applying a filter-
ing algorithm that uses several metrics.

How to determine wind climatology from
profiling lidar

Wind climatologies are sensitive to data availal
Therefore the choice of CNR threshold for 10-minute
mean wind speeds can impact the wind climatology.

Data collected at the FINO3 platform in the North
Seawas recently used to quantify this effect [2]. When
the Carrier-to-Noise-Ratio (CNR) threshold value is
increased, the wind speed distribution is shifted to
higher values (Fig. 1).

The factory setting of the CNR threshold for this
long-range lidar was -35 dB. The data availability from
this CNR threshold gives the lowest annual mean wind
speed estimate using the range gate at 126 m. The
mean wind speed increases to <13 ms~! when the fil

28
CNR theashod (08)

Figure 1: The effect of lidar CNR imi
climatology at the FINO 3 platform. Dota are for one yel
standard error Is shown by dashed lines.

tering threshold s set to -17 dB. The mean wind)
from the cup anemometer measured at 90 m s!
very similar increase, showing that the bias is
duced by the lidar, but is a consequence of data
ability. Finally, filtering by requiring that data
2 CNR threshold at all range gates from 126 to.
results in an even stronger effect, because d

Approaches in filtering data from pulsed wind
lidar

® Alcayaga, Leonardo; @ Floors, Rogier; @ Santos, Pedro

Editor(s)

@ Clifton, Andrew

This s a summary of the “Filtering lidar data’ webinar given by Rogier Floors and Leonardo Alcayaga on 7 April 2020 in the
IEA Wind Task 32 webinar series.

The files used to produce this document can be found at https://github.com/IEA-Wind-Task-32/Webinar-summary-
lidar-filtering-7April2020.
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fulfill this criterion at all heights are rare.

This effect of CNR threshold on data was also ob-
served for both short- and long-range vertical profilers
and for scanning lidars (see Fig. 10in [2] or i
presentation (3] for more examples). The effects de-
scribed here are hard to detect from e.g. a scatter plot
comparison between a lidar and a met mast mounted
cup anemometer: there may be a perfect correlation
between the two, but the climatological wind speed at
the same location can still be different when the meas-
urements do not cover 100% of the period. This is
because lower CNR values apparently correlate with
lower wind speeds. The physical mechanism for this
correlation was not investigated, but it was present in
data collected in Germany, Denmark, and Greentand

For more information see the webinar presentation
(3] or the publication [2].

Documents Videos Ads
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20 - Edited » @

overview. Still a few seats free!

https://Inkd.in/dvjq9D7

Sort by: Topw

Want to know more about what #ieawindtask32 does and how you can get
involved? Join us Monday morning (21. Sept) at 11:00 Berlin time for an

S —
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A clearer strategy

Task 32 Collaborative R&D
Roadmap

IEA Wind Task 32: Collaborative R&D Roadmap h d I
Task 32 has created a worldwide net- About this document . La u n C e a t e 2 O 1 9
work of wind lidar researchers who

H 14 it- This document provides an overview of our mem-
meet regularly to identity opportunlt- T e P e v
:

L] L]
\ € n a dertaken, and our plans for the future. They are inten-
igate the barriers to its adoption. ded to help stakeholders engage with the Task, provide .
Wind ldar has many spplications for wind energy feedback, and suggest new activities. Although it has
that span all technology readiness levels. Task 32 con- been written by the Task Operating Agents and mem-

eadines bers of the advisory board, this roadmap is driven by
nects many stakeholders including the research com- our members.

munity, vendors, service providers, and end users with " o e
the aim of creating an active network for the exchange The technical background to these activities is .
of information and experience. provided in an article written by the Task 32 Advisory
Board in 2018 [1] and in references cited in the text. L
About IEA Wind Task 32 We plan to update this document annually.

Task 32's mission This roadmap reflects the goals of the Task 32

Task 32 provides a platform for experts worldwide
to collaborate on wind lidar. Together, we identify and
mitigate the barriers to adoption of wind lidar for wind
energy. We do this by collecting evidence, establishing
consensus, and working towards actionable results.

through the Task 32 website.

Our vision for wind lidar The Roadmaps

Ourmembers want to see wind lidar as a trusted tool Task 32 has prepared roadmaps for several interre-
for use in many different wind energy applications. lated areas of wind lidar research and development:

Get involved 1 Wind lidar in complex terrain . . . ... 2

IEA Wind Task 32 is an international collaboration. Windlidar for wind energy in cold climates - 2

It is typically funded on a national level so that many Floating lidar systems. . . . ... ... . 3 I b g 4
different organisations from a country can take part, Turbulence intensity . . . . ... ... 3 .
leveraging their own resources. Details can be found
on the Task 32 website. Lidar-assisted controls . .. ....... 4
FOrecasting - .. ............. 4

As a result of this, we welcome anyone with an in-
terest in wind lidar for wind energy applications to get

Nacelle-mounted lidar in complex terrain 5
involved in the Task’s activities. This can mean at- . . .
) covi © Power performance verification using
tending our events, contributing to working groups, or measurements in the induction zone 6
helping lead our activities. We would very much wel- o

come your help! Contact the Task 32 Operating Agent Collaboration on wind lidar hardware
to find out more. andsoftware. . . .............

The roadmaps include activities led by Task 32

* Helps new participants
e Alignment with IEC,
CFARS, DNV, etc.

® N WL b wN

o

IEA Wind Task 32
Collaborative R&D Roadmap

DOI: 10.5281/zeno0do.3374354

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 13
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In case you missed it...

2020  February First monthly coordination meetings with CFARS and DNV-GL
Start of PhD to develop lidar hardware uncertainty framework
March First Task 32 webinar by OA
April Webinar on data filtering
May Lidar-assisted control webinar
June Data filtering white paper
August White paper reviewing use of ground-based remote sensing for resource assessment
August IEC 61400-50-3 CDV published
September Lidar in wind tunnels webinar
Updated Task 32 roadmap
October General Meeting online
2021 | March Digitalisation workshop

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32

Spring Update, 28 April 2021
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Our 2021 Spring Update
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15:00
15:05
15:15
15:30
15:45
15:55
16:00
16:10
16:25
16:40
16:55

Welcome & introductions

News from Task 32 (Andy Clifton, David Schlipf)

Wind lidar in complex terrain (Alexander Stoekl, Energiewerkstatt)

Wind lidar in cold climates (Nicolas Jolin, Nergica)

Results from the Task 32 Digitalisation workshop (Andy Clifton)

Break

The next phase for Task 32

Power curves from nacelle-mounted lidar (Hans Ejsing Jorgensen, DTU)
Turbulence data from forward-looking lidar (DNV)

Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)

Close
16



Wind lidar in complex terrain

15:15 - 15:30
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15:30 Wind lidar in cold climates (Nicolas Jolin, Nergica)
15:45 Results from the Task 32 Digitalisation workshop (Andy Clifton)
15:55 Break

17



Wind lidar in cold climates

15:15 - 15:30

15:45

Results from the Task 32 Digitalisation workshop (Andy Clifton)

15:55

Break
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The Task 32 Digitalisation workshop

15:45

15:55

Break

19



Break

15:55 - 16:00

16:00 The next phase for Task 32 (Andy Clifton)

16:10 Power curves from nacelle-mounted lidar (Hans Ejsing Jorgensen, DTU)
16:25 Turbulence data from forward-looking lidar (DNV)

16:40 Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)

16:55

Close

20



The next phase for Task 32

16:00 - 16:10
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16:10 Power curves from nacelle-mounted lidar (Hans Ejsing Jorgensen, DTU)
16:25 Turbulence data from forward-looking lidar (DNV)

16:40 Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)
16:55 Close

21



Our current phase ends
this year. What should we
be doing next?



Ready for take off?

Prices

Lifecycle prices of lidar are
often lower than met masts

Why not

lidar?

Needs

Lidar are the only way to get the
data for many new applications

Experience

Standards, consultants and
third-party service providers
are there to support users

23
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The questions change

We need to build, install, and operate 5x as
many lidar in 5 years time
—Where-do-we-get40-the-experts?

. How do we transfer our expertise?

. How do we simplify lidar?

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 24



How do we make the wind
plants of tomorrow possible?

Photo by Nicholas Doherty on Unsplash
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Illustration by Josh Bauer, NREL.
From NREL/TP-5000-68123 (2017)

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 25
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A new Task 32 strategy

Task 32 members work together on research to make wind lidar
the best and preferred wind measurement tool for wind energy
applications

Using wind lidar will be easy. It will bring advantages and
opportunities that enable the deployment of wind energy.

Innovation, inclusion, diversity, cooperation, and openness.

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 26



Goals & deliverables

Theme Mission Deliverables
1. Universal inflow Working towards tools and 1. RP for lidar-assisted controls
characterisation methodologies to get and use the best
information about inflow conditions to
any wind turbine, anywhere.
2. Replacing met Creating guidelines for the selection 1. Share-X exercise with CFARS to
masts and use of different types of wind lidar compare results from different
and software for site assessment complex terrain correction methods
3. Connecting wind Helping users to improve 1. Extend the e-wind lidar common
lidar measurements and extract value from data format to work with Task 43’s
their lidar(s) by connecting them to an wind resource data model
ecosystem of service providers 2.  Openlidar architecture and wind
lidar ontology
4. Accelerating Promoting wind lidar as a key enabling
offshore wind technology throughout the offshore
deployment wind project lifecycle

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32

Spring Update, 28 April 2021
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How it might work

Theme leader + OA Theme leader starts working group with OA support; Theme captures and communicates results
arrange related webinars sets scope, calls regular meetings, pushes for results with OA support and Task 32 tools

|
Webinar
) Webinar
Webinar Webinar
Results
Public 7
Private
Workshop Working grou internal
(in person) g group documents
S
0 Mo. 3 Mo. 6 Mo. 9 Mo. 24 Mo. 28

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021
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Do you want to help drive our activities?
Universal inflow characterisation
Replacing met masts

Connecting wind lidar

Accelerating offshore wind deployment

s wh =

Contact ieawind.task32@ifb.uni-stuttgart.de

29
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Power curves from nacelle-mounted lidar

16:10 - 16:25

16:25 Turbulence data from forward-looking lidar (DNV)

16:40 Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)

16:55 Close

30



Turbulence data from forward-looking lidar

16:25 - 16:40

16:40

Wind lidar for offshore wind energy (Julia Gottschall, Fraunhofer IWES)

16:55

Close
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Wind Lidar for offshore wind energy

16:40 - 16:55

16:55

Close

32
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Get involved
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Actions
Wind lidar in complex terrain | Planning for beyond 2021

Wind lidar in cold climates New participants welcome!
Looking for Lidar and met
data from cold climates.

Digitalisation Help extend the e-windLidar
format to 10-minute data

Task 32’s next phase Feedback on our strategy
and direction.

Power curves from Workshop in June
nacelle-mounted lidar

Round-robin on turbulence Get involved! Check out
from nacelle-mounted lidar iea-wind.org/task32/ in May

Wind lidar for offshore wind Share your priorities!
energy

Contacts
Alexander Stokl

Nicolas Jolin
njolin@nergica.com

Andy Clifton
clifton@ifb.uni-stuttgart.de

Operating Agents
ieawind.task32@ifb.uni-stuttgart.de

Hans Ejsing Jorgensen

Julia Gottschall
Julia.gottschall@iwes.fraunhofer.de

34
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Get in touch with Task 32

| Dr. Andrew Clifton
| University of Stuttgart

o ieawind.task32 @ifb.uni-stuttgart.de

Prof. Dr. David Schlipf
University of Flensburg

david.schlipf@hs-flensburg.de

our website - our data - our documents

The IEA Wind TCP agreement, also known as the Implementing Agreement for Co-operation in the Research,
Development, and Deployment of Wind Energy Systems, functions within a framework created by the International

Energy Agency (IEA). Views, findings, and publications of IEA Wind do not necessarily represent the views or policies
of the IEA Secretariat or of all its individual member countries.

IEA Wind Task 32 - Wind Lidar
www.iea-wind.org/task32 Spring Update, 28 April 2021 35
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