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Challenges in the energy transition \GI‘B”’ENERGY aLLtiander
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Grid balance

359

30 -

- (%] [
En = en
l [ |

Percentage of total ele ciricity

=
]
|

T N R Y G .. T Y R M S T T T TR T T T T gy
S e P o P P P T A e R e e R o B
1 1] = 1 1 1] = 1 1 1] = 1 1] = = =

= L = = L

Percentage of electricity generated from renewables:[ 18]
. Biomass |:| Solar . Offshore wind . Onshore wind

6 W.F. Stoel | FOSDEM 2023-02-04



Challenges in the energy transition
Renewable energy
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Challenges in the energy transition ﬂ‘ AFENERO)
Renewable energy OpenSTEF

90
80
70
60

50

Power [MW]

40

30
01/06 01/09 0112 01A15

30

20

Power [Mw]

-10
-20

-30
01/06 01/09 0112 01A15

100

]

-100

-200

Power [MW]

-300

-400
01/06 01/09 0112 01/15

8 W.F. Stoel | FOSDEM

0118

0118

01/18

o2

o2

01/21

01/24

01/24

01/24

Consumption profile

'
ke

01/27 01/30 02/02
Solar production profile
01/27 01/30 DZ.-’EI’;I
Wind on shore production profile
01/27 01/30 DZ,-’E];I

2023-02-04



Challenges in the energy transition \Q‘B‘FENERGY aLtiander
pensTEF

Transport restrictions

Energy consumption Energy production

9 W.F. Stoel | FOSDEM 2023-02-04



5 -4 \x

. ) N
w7 ireed u_{ <l

10 W.F. Stoel | FOSDEM 2023-02-04



Anticipate congestion

Grid Insight: Transmission Forecasts \C”I‘BLBEQEF%TEF
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Introduction to OpenSTEF TLFENERCY
Machine learning pipeline V('I‘OpenSTEF

= |nput validation

= Completeness
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Introduction to OpenSTEF ALFENEROY
Machine learning pipeline V('I‘OpenSTEF

= Feature engineering
= Lag features

= Wind turbine power output
@ pvlib
= Direct normal irradiance (DNI) 3RS pvil

16 W.F. Stoel | FOSDEM 2023-02-04



Introduction to OpenSTEF TLFENERCY
Machine learning pipeline \Q‘OpenSTEF

= ‘Intelligent’ train-validation(-test) split of timeseries
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Introduction to OpenSTEF TLFENERCY
Machine learning pipeline V('I‘OpenSTEF

= Wrapper around multiple types of regressors dmlc
4
XGBoost PmLUaF

= Support for probabilistic forecasts (quantiles) AProbablstic Luad Forecasting Prjec
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Introduction to OpenSTEF TLFENERCY
Machine learning pipeline V('I‘OpenSTEF

Integrated model & artifact storage )
mlf/ow
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Introduction to OpenSTEF \Q‘“”’ENERGY
Machine learning pipeline OpenSTEF
= Input validation

= Completeness

Feature engineering
= Lag features

= Wind turbine power output )
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Backup slide NG’I‘ODBHSTEF
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OpenSTEF in an operational setting
Quick overview
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OpenSTEF in an operational setting 6L|5EEEFIG§TEF

G Grafana
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OpenSTEF in an operational setting
Backup slide
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OpenSTEF CILFENERGY
Key information ‘Q‘ODGHSTEF

Website https://openstef.energy/ Installation

$ pip install openstef

GitHub https://github.com/OpenSTEF

Docs

Wiki

https://github.com/OpenSTEF/openstef-offline-example Additional contributors
https://github.com/OpenSTEF/openstef-reference ,
' ' ' Le réseau
de transport
d'électricité

https://openstef.github.io/openstef/

W OLFENERGY . . \%ﬁ
2 SOGNO Radboud University g% @V

https://wiki.lfenergy.org/display/OS/OpenSTEF

Do you have questions, remarks or are you interested in collaborating?

frederik.stoel@alliander.com
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