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1/ Problem framing

Context

“How will the Energy Transition Impact Switzerland’s Imbalance Evolution?”
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2/ Modelling approach

Methods and data
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MLP — top 15 features by permutation importance (test set)

Train / Validation / Test split — chronological by year

imb_rolling_mean_6 237.0
imb_lag_4 76.0 Train idation
imb_rolling_std_6 68.5 g 400 1
imb_lag_2 66.3 B
imb_lag_1 294 =
Y 2004
solar_lag_1 104 c
©
solar_squared 9.4 -
Solar 9.2 _g 0
hour_sin i 41 -
hour_cos 4 13 3 —2001
solar_diff 14 1.2 E
BN imbalance rolling >
imb_rolling_mean_24 11 W imbalance lag 5 —4004
Wind onshore 4 1.0 solar 2
. load
hp_thermal_MW - 1.0 - wind —6004
load_lag_14 09 - EV/HP
- B calendar/ cyclical T T T T T T
2021 2022 2023 2024 2025 2026
0 50 100 150 200

permutation importance (RMSE increase, MW?) Scalers fitted on train (years < 2024) only; val=2024 used for early-stopping; test=2025 reserved for the final number

Permutation importance: drop i test RMSE? when each feature is shuffled. Imbalance auto-features dominate; solar is the strongest exogenous driver.
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3/ Validation results

Prediction model performance

MLP predicted imbalance (MW)
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MLP imbalance forecast — final results
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train 0.963 train 26.2 MW test set (2025)

test set = 2025 - 8 760 hourly samples - trained through 2024

5-layer MLP - 33 features - 384 - 512 - 320 - 448 - 320 » 1 - 666,113 parameters
Train: 25,944 h (2021-2023) - Validation: 8,784 h (2024) - Test: 8,760 h (2025)
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4 / Scenario application

Forecasting future scenarios 1G

Forecast PV and use the lower and upper bound of 95% confidence
Interval to use it in our model from Task 1 to obtain worst and best case
Scenario, and use the actual prediction to obtain the actual prediction of

imbalance
Best PV forecast was the dominant
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5/Close

Conclusions and future work

-

Conclusion

\

-

Limitation

Future work

Thank you

https://github.com/heig-vd-ie/energydata-hackdays
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