IEA Wind Task 36 Forecasting — Phase Il

This poster provides an overview of the IEA Wind Task for Wind Power Forecasting. Main deliverables are an information portal including main project
results from other forecast projects, including data sets, which can be used by researchers around the world for analysis and model improvements, an IEA
Recommended Practice on how to choose a (new) forecast provider, a position paper regarding the use of probabilistic forecasts. Additionally, the
communication of relevant information regarding state of the art and progress in both the forecasters and the end-users community is paramount.

Collaboration in the Task is solicited from everyone interested in the forecasting business. 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. The Operating Agent is Gregor Giebel of DTU (grgi@dtu.dk), Co-
Operating Agent is Will Shaw from Pacific Northwest National Laboratory (will.shaw@pnnl.gov). The second phase of the Task runs for three years, 2019-

2021.
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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 wind-
related 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.
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Figure 1: The instrumentation of WFIP2, in the Northwest of the USA. Source: Joel Cline.

linitial forecast system plan without
established IT infrastructure ?

* yes

This second WP reviews the state-of-
the-art for error and uncertainty
guantification 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.

A review paper on forecasting error
metrics is underway. Besides the well-

known metrics for deterministic
forecasts (such as MAE, RMSE or
correlation coefficient), quality

measures for probabilistic forecasts are
handled as well.
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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,
A because fair evaluation requires
a lot of resources, and complex
problem solving can often not be
yes verified by simple tests. A
guideline for decision making is
therefore under preparation by
the Task group.
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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. The most common
applications for uncertainty forecasts
today are:

* reserve allocation

* trading and dispatch processes

* situational awareness

* risk assessment for unit commitment

* extreme event analysis and warning

The second phase of the Task adds some
new targets.

eDiscussion of possible parts of the
forecasting processes for standard-
Isation.

«Online verification and benchmarking of
current NWP models with met mast data
(see home page for details).

«Review publication detailing a full
uncertainty propagation through the
modeling chain.

oAssessment of the value of probabilistic
forecasts, both on a theoretical basis as
well as through collection of actual use
cases

«Development of Recommended Practice
for data and instrumentation require-
ments for real-time forecasting

www.|[EAWindForecasting.dk

In June 2018, IEA Wind Task 32 Lidars and 36
Forecasting held a combined workshop on Very
Short Term Forecasting of Wind Power. The main
tools employed were lidars, radars and SCADA
data. Main results were:

* Forecasts on the minute time scale are getting

more important in high-wind-penetration
power systems.

e A combination of weather models and
instrumentation provide iImportant

information when persistence fails, namely at
fast changing weather conditions, ramping
and high speed wind events.

* Data quality is a major issue, including sensor
availability (e.g. for Lidars).

Journal paper is published in Energies 2019, DOI:
10.3390/en12040712. ¥
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Abstract: The demand for minute-scale forecasts of wind power is continuously increasing with
the grow ing Peneh'ﬂtiﬂn of renewable energy nto the power grld, as grld operators need to ensure
grid stability in the presence of variable power generation. For this reason, IEA Wind Tasks 32
and 36 together organized a workshop on “Very Short-Term Forecasting of Wind Power” in 2018 to
discuss different approaches for the implementation of minute-scale forecasts into the power industry.
IEA Wind is an international platform for the research community and industry. Task 32 tries to
identify and mitigate barriers to the use of lidars in wind energy applications, while IEA Wind Task 36
focuses on improving the value of wind energy forecasts to the wind energy industry. The workshop
identified three applications that need minute-scale forecasts: (1) wind turbine and wind farm control,
(2) power grid balancing, (3) energy trading and ancillary services. The forecasting horizons for
these applications range from around 1 s for turbine control to 60 min for energy market and grid
control applications. The methods that can be applied to generate minute-scale forecasts rely on
upstream data from remote Sensi.ng devices such as Scmming lidars or radars, or are based on pl}i.nt
measurements from met masts, turbines or profiling remote sensing devices. Upstream data needs
to be propagated with advection models and point measurements can either be used in statistical
time series models or assimilated into physical models. All methods have advantages but also
shortcomings. The workshop's main conclusions were that there is a need for further investigations
into the minute-scale forecasting methods for different use cases, and a cross-disciplinary exchange
of different method experts should be established. Additionally, more efforts should be directed
towards enhancing quality and reliability of the input measurement data.

Keywords: wind energy; minute-scale forecasting; forecasting horizon; Doppler lidar; Doppler radar;
numerical weather prediction models

The Task prepared an IEA Recommended Practice
for Forecasting Solution Selection. The document
is divided into three parts, part 1 deals with the
Forecast Solution Selection Process (see Figure 2
for an overview), 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. Part 3 of the recommended
practices deals with the evaluation process of
forecasts and forecast solutions. In this guideline
we put specific focus on forecast skill versus
forecast value. A forecast has skill, if it predicts
the observed conditions well according to some
objective or subjective criteria, but it only creates
value, if it helps the user to make better
decisions.

This first version of the recommended practices
guideline focuses on:

1) Impact of forecast accuracy on application

2) Cost-Loss Relationship of forecasts

Evaluation of forecast solutions is a complex task
and it is usually neither easy nor recommended
to simplify the evaluation process. As a general
recommendation, such a process needs to follow
the evaluation paradigm with its three principles
for an evaluation to be:

@®representative

®significant

®relevant

How to setup an evaluation process and achieve
these principles is the core of this recommended
practices guideline.

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 bene-
ficial, the industry is still struggling to make use
of the information that can be provided today.
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Abstract Around the world wind energy is starbing to become a major energy provider in electriaty
markets, as well as participating in ancillary services markets to help maintain grid stabality.
Thex reliabality of system operabions and smooth integration of wind energy mto electnaty markets has
been strongly supported by yvears of improvement in weather and wind power forecasting systems.
Deterministic forecasts are shll predominant in uhlity practice although truly optimal decisions and
risk hedging are only possible with the adoption of uncertainty forecasts. One of the main barners
for the industrial adoption of uncertainty forecasts is the lack of understanding of its information
content (e.g., its physical and statistical modeling) and standardization of uncertainty forecast
products, which frequently keads to mistrust towwards uncertainty forecasts and their applicability in
practice. This paper aims at improving this understanding by establishing a common Erminology
and reviewing the methods to determine, estimate, and communicate the uncertainty in weather and
wind power fomecasts. Thas conceptual analvsis of the state of the art highlights that: (1) end-users
should start to look at the forecast’s properties in order to map different uncertainty representations to
specific wind energy-melated user requirements; (i) a multidisaplinary team 15 required to foster the
integration of stochastic methods in the mdustry sector. A set of recommendations for standardration

and improwved traming of operators are provided along with examples of best practic
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