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What iIs Anemos?

Leading edge research and development

Prediction models and modules

High-availability IT platform

Prediction system

Partnership

Commercial activity world-wide
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Leading edge research

Wind Power Prediction
State of the Art

Smart usage of
uncertain information
In end-user business

processes

Detection, prediction
and handling of
extreme events
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What is Anemos?

The Anemos prediction system
AWEFS/Australia

Extreme events: SafeWind

Shut-down events

Anemos Wind Power Forecasting - 3.2.2012



© Overspeed Oldenburg

Anemos prediction system
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Prediction models ...
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Models from current research

Production [MW)]
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... and modules
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... Implemented as software modules for the Anemos

prediction system
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New prediction modules

 Probabilistic focus
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* Very short-term predictions (from 5 minutes)
 Ensemble prediction models
 Ramp predictions

« Spatio-temporal optimisation of predictions

« Scenario generation: 100% [90% [M80% [170% [160% [150% [[40% [130% [120% []10%

% of installed capacity
20 40 60 80 100

0
|

0 24 48 72 96 120 144  hours
Principle: Application focused model selection and development
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Example model chains
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module forecasts

Principle: Application focused model
selection and development

Ensembles WPP model Ensembles
h | h predictions

Scenarios from deterministic NWP predictions

Uncer- : Artificial
Deterministic NWP WPP models tainty Scenar_|o Scenarios/
generation
module Ensembles
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Anemos predictions world wide
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More then 50 GW world-wide predicted by Anemos group

s
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AWEFS/Australia
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Australian Wind Energy Forecasting system
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Prediction horizons and data sources

5 min model OSFive aggre- | |uncer-| | EMS/
gation | | tainty MMS
5 min fallback OSFive module| [module| exporter
2 h to 10| WPP models Combi-| | conti- | | post- | | aggre-| | uncer-
days o nation nuity proc | |gation || tainty
module| [module| |module| |module
EMS/
MMS
exporter
long term conti- aggre-| | post-
> 1 year model nuity gation | | proc
module module| |module
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High availability

Fully integrated in market system

,Market-system-proof":

— No single point of failure test
— 8-fold redundancy

— 24/7 operation

Support Australian researchers
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Coming next:

Percent of capacity

Solar predictions at Australia
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Operational horizon [hours]

Anemos Wind Power Forecasting - 3.2.2012 16 ‘



© Overspeed Oldenburg

Extremes: SafeWind
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SafeWind: Extreme event predictions
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Ramp Forecasting
Cut-off Event Forecasting
Prediction of Wind Power Fluctuations

Alarming for Forecast Deviations PCModel (green), SCADA (blue)
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When do you call it a ramp ?

Power Predicted (green), Power Measured (blue)
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=>» Rules based ramp detection: Anemos.rulez
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Example for matching ramp

Power Predicted (green), Power Measured (blue)
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Note: False alarms
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All variables carry uncertainties and noise
— wind speed
— SCADA data

— predictions

=>» Successful detection of extremes always
will also lead to false alarms
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Example prediction error: Phase shift

Power Predicted (green), Power Measured (blue)
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Shut-down events and wind speed
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Measured and predicted power

Warning for potential of shut-down events
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SafeWind operationally

Anemos.eXtreme: operationally

— Ramps, extremes prediction

— Anemos.Rulez: ramp prediction and alarming (commercially operational)

— Prediction Risk Index site = ni-sum
— Ramp prediction i
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Anemos.eXtremes for SONI
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Anemos: from research to operations

Site = ni-sum
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Research

R&D since 199X
to application

High availability

=» windpowerpredictions.com

Anemos Wind Power Predictions

> 50 GW

High accuracy

Probabilistic
Extremes/ramps
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Too far... please go back
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