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The « Forecast then Optimise » Model Chain
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▪ Short-term forecasts (min-days 
ahead) of renewable (RES) 
generation are required for a safe 
and economic integration of RES 
into power systems and markets

▪ IA approaches can be present at 
each step of the model chain



IA and renewable energies
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▪ First research works on IA methods 
applied on renewable energies 
appeared in mid ‘90s. 

▪ The 1st ever journal paper, where  IA 
was applied in the renewable energies 
field was published in 1996 (ANN for 
wind power forecasting). 

▪ Since then there is an explosion of 
academic works (i.e. ~600-700 papers 
on wind/solar forecasting per year). 



The « Forecast then Optimise » Model Chain
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▪ Short-term forecasts (min-days 
ahead) of renewable (RES) 
generation are required for a safe 
and economic integration of RES 
into power systems and markets

▪ IA approaches can be present at 
each step of the model chain

▪ IA gives opportunities to think out 
of the box. 



Beyond classical RES forecasting: Seamless forecasting
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Data on RES, storage, markets

Forecast aggregated RES production (1)

Forecast DA/ID energy market 
quantities (prices, imbalances) (3)

Forecast AS market quantities (prices, 
volumes, activation probabilities) (6)

Stochastic optimisation for trading 
decisions (1) 

Bids on energy + AS markets

Example Use-Case: Optimisation of VPP participation in day-ahead (DA) + Intraday (ID) + Ancillary Service (AS) markets:  
(in parenthesis the number of models: 11 in total) 

Data for horizon interval 1 
(e.g. 5 min – 1 h)

Data for horizon interval 2 
(e.g. 1 h – 3 h)

Data for horizon interval 3
(e.g. 3 h – 6 h)

Probabilistic forecasting 
tool @ horizon interval 1

Probabilistic forecasting 
tool @ horizon interval 2

Probabilistic forecasting 
tool @ horizon interval 3
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Sky cameras      local measurements spatio-temp measurem.               Satellite images              Numerical Weather

Predictions (NWP)

Data for horizon interval 4
(e.g. 6 h – 48h)

Probabilistic forecasting 
tool @ horizon interval 4

pd
f

pd
f

pd
f

!

The usual RES forecasting consists in separate models for different time frames  

Seamless approach: Develop a single probabilistic model able to cover all time frames, 
all available data input and applicable to all technologies (wind/solar/combinations…). 
Have at least same level of performance as existing dedicated models. 



Beyond classical RES forecasting: Value-oriented forecasting

FORECAST THEN OPTIMISE

Optimisation

(trading)

Accuracy-oriented forecasting 

(energy, prices)

The classic approach: 

Example Use-Case: Optimisation of VPP participation in day-ahead (DA) + Intraday (ID) + Ancillary Service (AS) markets:  
(in parenthesis the number of models: 11 in total) 
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Data on RES, storage, markets

Forecast aggregated RES production (1)

Forecast DA/ID energy market 
quantities (prices, imbalances) (3)

Forecast AS market quantities (prices, 
volumes, activation probabilities) (6)

Stochastic optimisation for trading 
decisions (1) 

Bids on energy + AS markets
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Data on RES, storage, markets

Forecast aggregated RES production (1)

Forecast DA/ID energy market 
quantities (prices, imbalances) (3)

Forecast AS market quantities (prices, 
volumes, activation probabilities) (6)

Stochastic optimisation for trading 
decisions (1) 

Bids on energy + AS markets

Example Use-Case: Optimisation of VPP participation in day-ahead (DA) + Intraday (ID) + Ancillary Service (AS) markets:  
(in parenthesis the number of models: 11 in total) 

FORECAST* THEN OPTIMISE

*Value-oriented forecasting 

(energy, prices)

Optimisation

(trading)

T. Carriere, G. Kariniotakis. An Integrated Approach for Value-oriented Energy Forecasting and Data-driven Decision-making. 

Application to Renewable Energy Trading. IEEE Transactions on Smart Grid, ⟨10.1109/TSG.2019.2914379⟩. ⟨hal-02124851⟩
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Beyond classical RES forecasting: Value-oriented forecasting

https://dx.doi.org/10.1109/TSG.2019.2914379
https://hal.archives-ouvertes.fr/hal-02124851


Data on RES, storage, markets

Forecast aggregated RES production (1)

Forecast DA/ID energy market 
quantities (prices, imbalances) (3)

Forecast AS market quantities (prices, 
volumes, activation probabilities) (6)

Stochastic optimisation for trading 
decisions (1) 

Bids on energy + AS markets

Example Use-Case: Optimisation of VPP participation in day-ahead (DA) + Intraday (ID) + Ancillary Service (AS) markets:  
(in parenthesis the number of models: 11 in total) 

JOINT FORECASTING & OPTIMISATION

AI-based 
prescriptive analytics

A. C. Stratigakos, S. Camal, A. Michiorri and G. Kariniotakis, "Prescriptive Trees for Integrated Forecasting and Optimization Applied in 
Trading of Renewable Energy," in IEEE Transactions on Power Systems, doi: 10.1109/TPWRS.2022.3152667.
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Beyond classical RES forecasting: Prescriptive analytics



…and beyond the presciptive approach
Example Use-Case: Optimisation of VPP participation in day-ahead (DA) + Intraday (ID) + Ancillary Service (AS) markets:  
(in parenthesis the number of models: 11 in total) 

AI-based 
Prescriptive analytics

Human 
in the 
loop

Increased 
interpretability

JOINT FORECASTING & OPTIMISATION
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…and beyond the presciptive approach
Example Use-Case: Wind power trading using the Genetic Programming approach (natural language processing).

10



THANK YOU !
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The Smart4RES  project has received funding from the 
European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 864337

https://www.smart4res.eu/

https://www.linkedin.com/in/george-kariniotakis-2a868912/

Publications: https://cv.archives-ouvertes.fr/georges-kariniotakis

georges.kariniotakis@minesparis.psl.eu

We have 5 PhD positions open in this area : 
contact me if interested. 

https://www.linkedin.com/in/george-kariniotakis-2a868912/
https://cv.archives-ouvertes.fr/georges-kariniotakis
mailto:georges.kariniotakis@minesparis.psl.eu
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