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Challenges



PMAPS 2020PMAPS 2020

The Danish Wind Power Case 

In 2008  wind power did  cover  the entire demand of 
electricity in 200 hours (West DK)

In 2020 Forecasting and Flexibility are essential

That’s the topic of ‘Flexible Energy Denmark’

(For several days the wind power production is 
more than 100 pct of the power load) 

.... balancing of the power system

In 2008 wind power did  cover  the entire 
demand of electricity in 200 hours 

(West DK)
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The Danish Wind Power Case 

In 2008  wind power did  cover  the entire demand of 
electricity in 200 hours (West DK)

.... balancing of the power system
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Multivariate Point Forecasting
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Uncertainty and adaptivity

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.
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Combined forecasting

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.
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Multivariate Forecasting using 
Temporal Hierarchies
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Temporal hierarchy for quarterly series
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Optimal forecast reconciliation
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Weighted least-squares estimation
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Autocovariance scaling
(from P. Nystrup et. al. DTU and LU, 2020)
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Markov scaling
(from P. Nystrup et. al. DTU and LU, 2020)
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Example: Load Forecasting (SE1-SE4)
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Reconciled hourly forecasts (SE1-SE4)
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Probabilistic forecasting
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Some methods 

Quantile regression

Stochastic differential equations

Again – adaptivity, combined forecasting, multivariate, ....
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Quantile regression

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.
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Example: Probabilistic forecast

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.



PMAPS 2020PMAPS 2020

Correlation based structure

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.
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Correct and Naive Scenarios

 Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the actual situation.
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Space-Time dependencies ...

 

Any reasonable wind and solar power forecasting tool will automatically calibrate
the model to the atual situation.
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Space-Time Correlations
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State-of-the-art
Probabilistic Forecasting
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SDEs for Forecasting
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Multi-Horizon Prob. Forecasting
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Spatio-Temp. Forecasting
Solar Power Plant
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SPDE Model Performance
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Center Denmark

Green transition paved by green innovation
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Wind Power Forecasting Installations
(WPPT/WindFOR)
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Lessons Learned
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For more information ...
See for instance 

                 www.smart-cities-centre.org

...or contact 
– Henrik Madsen (DTU Compute) 

hmad@dtu.dk
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Some 'randomly picked' books on modeling and renewable integration  ....
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