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Gregor Giebel, DTU Wind Energy

Wind Integration Workshop Online 2020



Task Objectives & Expected Results

Task Objective is to encourage improvements in:
1) weather prediction
2) power conversion
3) use of forecasts

Task Organisation is to encourage international collaboration between: 
 Research organisations and projects
 Forecast providers
 Policy Makers
 End-users and stakeholders

Task Work is divided into 3 work packages:
WP1: Weather Prediction Improvements
WP2: Power and Uncertainty Forecasting
WP3: Optimal Use of Forecasting Solutions

Current Term: 2019-2021  (First term 2016-2018)





Specific
Technology 
Collaboration 
Programs:
Bioenergy TCP
Concentrated Solar Power 
(SolarPACES TCP)
Geothermal TCP
Hydrogen TCP
Hydropower TCP
Ocean Energy Systems 
(OES TCP)
Photovoltaic Power 
Systems (PVPS TCP)
Solar Heating and Cooling
(SHC TCP)
Wind Energy Systems 
(Wind TCP)

See iea.org!
Image source: dpa



Task 36 members:
AT, CN, DE, DK, ES, FI, 
FR, IE, PT, SE, UK, US



Task 11 Base Technology Exchange
Task 19 Wind Energy in Cold Climates
Task 29 Mexnext III: Analysis of Wind Tunnel 
Measurements and Improvements of 
Aerodynamic Models
Task 30 Offshore Code Comparison 
Collaboration, Continued, with Correlation 
(OC5)
Task 39 Quiet Wind Turbine Technology
Task 40 Downwind Turbines
Task 41 Distributed Energy
Task 42 Wind Turbine Lifetime Extension
Task 44 Farm Flow Control

See ieawind.org!

Task 31 WAKEBENCH: Benchmarking Wind 
Farm Flow Models
Task 32 LIDAR: Wind Lidar Systems for Wind 
Energy Deployment
Task 36 Forecasting for Wind Energy
Task 25 Design and Operation of Power 
Systems with Large Amounts of Wind Power
Task 27 Small Wind Turbines in High Turbulence 
Sites
Task 37 Wind Energy Systems Engineering
Task 26 Cost of Wind Energy
Task 28 Social Acceptance of Wind Energy 
Project
Task 34 Working Together to Resolve the 
Environmental Effects of Wind Energy (WREN)



Short-term prediction of wind power, 
quickly explained



Numerical Weather Prediction Prediction model

Online data

Sometimes:
Orography
Roughness
Wind farm layout

End user

GRID

TRADING

Image sources: DWD, WAsP,  Joensen/Nielsen/Madsen EWEC’97, Pittsburgh Post-Gazette, Red Electrica de España.
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WP1: Coordination
Datasets                
Benchmarks
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Numerical Weather Prediction Prediction model

WP2: Vendor selection
Evaluation protocol
Benchmarks
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Numerical Weather Prediction Prediction model

WP3: Decision support
Best Practice in Use
Communication
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WP1 Meteorology
Lead: 
• Helmut Frank, DWD
• Will Shaw, PNNL

Mission:
To coordinate NWP development 
for wind speed & power 
forecasting

https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/Frank_Helmut.jpg
https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/Shaw_William.tif


WP1 Meteorology
• Task 1.1: Compile list of available data sets, especially 

from tall towers.
• Task 1.2: Creation of annual reports documenting and 

announcing field measurement programs and 
availability of data.

• Task 1.3: Verify and Validate the improvements 
through a common data set to test model results 
upon and discuss at IEA Task meetings



WP1 Meteorology Current state
• V&V benchmark defined (US results to be published end of 

June, benchmark to be published on A2E site)
• Continuously updating the list, and work underway to use the 

collected data sets for Numerical Weather Prediction



Minute scale forecasting
• How to use Lidars, Radars or SCADA for very short term forecasts
• 30 sec – 15 min.
• Workshop with Task 32 Lidars at Risø 12/13 June 2018.
• Slides available from workshop website.
• Complete workshop on YouTube.
• Summary paper in Energies journal.
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Long list of 
experiments, 
linking to a larger
description. 
Includes older
experiments with 
open data.









End user

Image sources: DWD, WAsP,  Joensen/Nielsen/Madsen EWEC’97, Red Electrica de España.

Numerical Weather Prediction Prediction model

WP2: Vendor selection
Evaluation protocol
Benchmarks



WP2 Benchmarks
Lead: 
Caroline Draxl, NREL
John Zack, UL
Pierre Pinson, DTU Elektro

https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/NWTC127.JPG.jpeg




IEA Best Practice Recommendations for 
the Selection of a Wind Forecasting Solution: Set of 3 Documents

• Part 1: Selection of an Optimal 
Forecast Solution

• Part 2: Design and Execution of 
Benchmarks and Trials

• Part 3: Evaluation of Forecasts 
and Forecast Solutions





End user

Image sources: DWD, WAsP,  Joensen/Nielsen/Madsen EWEC’97, Red Electrica de España.

Numerical Weather Prediction Prediction model

WP3: Decision support
Scenarios
Best Practice in Use
Communication



WP3 Advanced Usage
Lead: 
Corinna Möhrlen, WEPROG
Ricardo Bessa, INESC TEC
George Kariniotakis, Mines ParisTech



15th Int. Workshop on Large-Scale Integration of Wind Power 
into Power Systems as well as on Transmission Networks for 
Offshore Wind Farms, Vienna, 15 - 17 November, 2016

15th Int. Workshop on Large-Scale Integration of Wind Power into Power Systems, Vienna, Nov. 2016



Use of probabilistic forecasting
Open Access journal paper
48 pages on the use of 
uncertainty forecasts in the 
power industry

Definition – Methods –
Communication of 
Uncertainty – End User Cases 
– Pitfalls - Recommendations

Source: http://www.mdpi.com/1996-1073/10/9/1402/

http://www.mdpi.com/1996-1073/10/9/1402/


Broader paper on uncertainty
forecasting

DOI: 10.1109/MPE.2017.2729100



WP3 End use Workshop Glasgow
“Maximising Value from State-of-the-art Wind Power Forecasting Solutions”
Strathclyde University, Glasgow, 21 Jan 2020
• Talks by academia and industry (e.g. UK National Grid)
• Open Space discussion on RP, data and forecast value
• Game on value of probabilistic forecasts (feel free to play it yourself!):

https://mpib.eu.qualtrics.com/jfe/form/SV_d5aAY95q2mGI8El
• Streamed on YouTube: https://www.youtube.com/watch?v=1NOIr7jIuXI

https://mpib.eu.qualtrics.com/jfe/form/SV_d5aAY95q2mGI8El


Topic: Meteorological Measurements and Instrumentation 
Standardization for Integration into Grid Codes

Results from 2 Workshops:  ICEM 2019 & WIW 2019

Need for Industry Standard ? 
Need for best practices: BUT too strict standards are worse than non
 No standards leads to chaotic data management
 Instrumentation without maintenance: data looses value 
 Maintenance schedules: once, twice per year ?
 Met instrumentation should be part of the turbine 

delivery/installation

• Dissemination
o No consensus on how to accomplish
o ENTSO-E is a potential body for dissemination
o Forecasting still undervalued. Need more forecasters in TSOs.
o Need simple advice to give operators, especially in the 

developing world



Topic: Meteorological Measurements and Instrumentation 
Standardization for Integration into Grid Codes

Results from 2 Workshops:  ICEM 2019 & WIW 2019

• General Agreement that Standards/RPs are Needed
o Grid codes vary from region to region
o Concern about adopting WMO or similar standards, 

which may be expensive overkill for grid code purposes
o Should reference traceability to standards but be 

instrument agnostic
o Could suggest required measurements by IPPs at time of 

commissioning
o Need education on importance of data quality
o Need to address site selection for instrumentation 
o Need to tailor reporting interval to forecast model input 

needs







Task 36 Web Presence

www.youtube.com/c/IEAWindForecastingwww.IEAWindForecasting.dk

Website Channel



Handouts
• 2-page handouts: quick overview of major results
• 3 currently available; can be obtained from:

http://www.ieawindforecasting.dk/publications/po
sters-og-handouts

Task 36 
Overview

Forecast Solution 
Selection

Uncertainty and 
Probabilistic 
Forecasting

http://www.ieawindforecasting.dk/publications/posters-og-handouts
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www.IEAWindForecasting.dk

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.

Gregor Giebel Will Shaw, PNNL, 
Frederiksborgvej 399, 4000 Roskilde, DK Richland (WA), USA
grgi@dtu.dk will.shaw@pnnl.gov

http://www.ieawindforecasting.dk/
mailto:grgi@dtu.dk
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