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This WP brings together global leaders in NWP models as applied to the wind industry to exchange information about future research areas. The emphasis will be on improvements of the windrelated forecast performance of these models especially in typical rotor heights.

Two lists of up-to-date data are mentioned under Results (tall met masts and experiments). Additionally, this WP discusses how to verify and validate the improvements through a common data set to test model results upon and discuss at IEA Task meetings.

This poster provides an overview of the IEA Wind Task for Wind Power Forecasting. The Operating Agent is Gregor Giebel of DTU, Co-Operating Agent is Will Shaw from Pacific Northwest National Laboratory. Collaboration in the Task is solicited from everyone interested in the forecasting business. The task runs for three years, 2016-2018.

Main deliverables are an up-to-date list of current projects and main project results, including data sets, which can be used by researchers around the world for analysis and model improvements, an IEA Recommended Practice on performance evaluation of wind power forecasts, a position paper regarding the use of probabilistic forecasts, and one or more benchmark studies both for purely meteorological test cases as well as for power applications. Additionally, the communication of relevant information regarding state of the art and progress in both the forecasters and the end-users community is paramount.

Participation is open for all institutions in member states of the IEA Annex on Wind Power. See up-to-date list is at ieawind.org and the flags to the right. This second WP reviews the state-ofthe-art for error and uncertainty quantification for wind and wind power forecasting models, with a special emphasis on the underlying NWP forecasts. This activity will further engage both NWP and field measurement researchers to develop guidelines, best practices, and perhaps standards, for forecasting trials and benchmarks, but also for real-time forecasting applications, where meteorological measurements are becoming necessary for operations of wind farms and handling of grid issues, e.g. at high-speed shut down wind ranges or at times of curtailment.

IEA Wind Task 36 Forecasting

A review paper on forecasting error metrics is underway. Besides the wellknown metrics for deterministic forecasts (such as MAE, RMSE or correlation coefficient), quality measures for probabilistic forecasts are handled as well.

Activities

The third WP surveys the current state of use of forecast uncertainties by the power systems sector and documents and publishes results in reports and publications. It engages both actors of the wind industry and the research communities to identify how current and emerging capabilities to determine uncertainties can be used to address the variety of decision-support needed by the industry. Indicators of which forecast approach serves which requirements are being developed.

A very general conclusion from our study regarding the use of uncertainty forecasts in the power industry is that as wind penetration increases, the interest for uncertainty forecasts increases. This trend is evident once penetration goes beyond 20% of energy consumption and installed wind capacity is at times capable of delivering the bulk of power demand. While it seems like the interest and demand for uncertainty forecasts is not that large yet, we can conclude from our study that it is only a matter of time until this demand will rise. The most common applications for uncertainty forecasts today are:

• reserve allocation

• trading and dispatch processes using a best guess from uncertainty forecasts

• situational awareness and risk assessment

Results

Forecast Solution Selection

Use of Probabilistic Forecasts Public Lists

The IEA Task published two papers on the use of probabilistic forecasting, a scientific overview and a more popular note. While probabilistic forecasts have existed for more than a decade, and while their use has been shown to be beneficial, the industry is still struggling to make use of the information that can be provided today.

lists were published:

A list with masts useful for validation of the forecasts is underway, measuring at least 100m. The list currently contains more than a dozen masts on-and offshore.

A list of meteorological experiments going on currently or recently, either to participate or to verify a flow model against.

A list of publicly available wind power forecast benchmarks, e.g. on Kaggle.

A list of current or finished research projects in the field of wind power forecasting.

A list of future research topics in forecasting. High met masts useful for verification of hub height wind forecasts. Source: ieawindforecasting.dk.

There is more information available, for example how to access the data.

Source: Red Electrica de España, ree.es. www.IEAWindForecasting.dk

The Task is currently preparing an IEA Recommended Practice for Selecting Renewable Power Forecasting Solutions. The document is divided into two parts, part 1 deals with the Forecast Solution Selection Process (see Figure 2 for an overview), while part 2 gives recommendations for Designing and Executing Forecasting Benchmarks and Trials. Part 1 is written from the experience that conducting a trial is not always in the best interest of the client, and often does not end in results leading to contracts.

In part 2 typical errors in the design and the execution leading to invalid trial results and often in a lot of wasted resources (typically the client and 3-8 forecasters) have been collected and analyzed. Recommendation how to avoid pitfalls are provided. Those pitfalls include too short trials, non-concurrent timing, different parks for different forecasters to work on, insufficient communication of details of the data, and many other issues.

Figure 1 :

 1 Figure 1: The instrumentation of WFIP2, in the Northwest of the USA. Source: Joel Cline.

Figure 2 :Figure 3 :

 23 Figure 2: Overview of a decision support scheme illustrating common difficulties when deciding for or against trials or common procurements. Cost, validity and output of trials are often over estimated in their usefulness, because fair evaluation requires a lot of resources, and complex problem solving can often not be verified by simple tests. A guideline for decision making is therefore under preparation by the task.
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