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Introduction
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Transmission system network. ENTSO-E image.

• TSOs: forecast load, renewable generation

• Contract: generation, reserve capacity

• Third parties use forecasts

• Inaccurate forecasts: higher balancing, costs

• Cross-border flows
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ENTSO-E Transparency Platform (TP)
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Generators

Retailers

Traders

Central point for the collection, aggregation, and publication of electricity market data across Europe
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ENTSO-E TP | Problems
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Data Quality

Missing Values

Nonsense Values

Incompatible Data Sources
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ENTSO-E TP | Problems
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Data Quality

Missed Opportunities

Missing Values

Nonsense Values

TSO Detailed Forecasts

Incompatible Data Sources
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ENTSO-E TP | Problems
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Data Quality

Missed Opportunities

Missing Documentation

Missing Values

Nonsense Values

TSO Detailed Forecasts

Frequency of Updates

Info on Data Quality

Incompatible Data Sources



Data from BE, FR, NL and DE-LU | 2024
• Load
• Load Forecast
• Solar
• Solar Forecast
• Wind Onshore
• Wind Onshore forecast
• Wind Offshore
• Wind Offshore forecast
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Data
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Evaluation Metrics
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Zonal Statistics Forecast AccuracyData Quality



• Completeness - Percentage of missing values per field

• Plausibility - Values were flagged if negative or exceeding installed capacity
(for solar and wind); for load, only negative values

• Consistency - Repeated measurements (>24 times) were flagged
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Evaluation Metrics
Data Quality



𝐿𝑡: Actual load at time 𝑡
𝑊𝑜𝑛

𝑡 : Actual wind onshore generation at time 𝑡

𝑊
𝑜𝑓𝑓
𝑡 : Actual wind offshore generation at time 𝑡

𝑆𝑡: Actual solar generation at time 𝑡
𝑁𝐿𝑡: Actual net load at time 𝑡

𝑁𝐿
𝑓
𝑡 : Forecast net load at time 𝑡

𝑁: Total number of observations
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Evaluation Metrics

Net Load (NL):

MAE of the NL:

Zonal Statistics



Department of Electrical Engineering12

𝑦𝑡: Actual value at time 𝑡
𝑦𝑡: Forecast value at time 𝑡
𝑦𝑡−𝛿:Actual value 𝛿 hours before time 𝑡 (persistence model)
𝑁: Total number of observations
𝑀𝐴𝐸𝑝𝑒𝑟𝑠: 𝑀𝐴𝐸 of the persistence model
𝛿: 24 hours (solar, wind) or 168 hours (load)
𝐶𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑: Installed capacity (or average load for the load)

Evaluation Metrics
Forecast Accuracy



BDZ Variable Missing Values [%]
BE Wind offshore 10.79
NL Load 0.24
FR Load 0.11
FR Solar forecast 0.01
FR Wind offshore 0.23
FR Wind onshore forecast 0.01
DE-LU Load 0.25
DE-LU Solar forecast 0.55
DE-LU Wind onshore forecast 0.27
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Results: Data Quality - Completeness
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Results: Data Quality - Plausibility
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Results: Data Quality - Consistency
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Results: Zonal Statistics

BDZ NL MAE [MW]
BE 358.95
NL 2166.38
FR 1583.81
DE-LU 2692.47
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Results: Forecast Accuracy
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Results: Forecast Accuracy
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Results: Forecast Accuracy
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Results: Forecast Accuracy
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Dashboard | Transparency++
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Dashboard | Transparency++
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Dashboard | Transparency++
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Pipeline | Transparency++
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Update
datasets
using APIs

Push to
GitHub

Pull from
HuggingFace

Present
results in
Dashboard
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Conclusion

Zonal Statistics

Forecast Accuracy

Data Quality

Bringing Visibility
Better Data

Better Forecasts
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What’s Next
• Transparency ++ (v0.2)

Extended monitoring to all binding zones of ENTSO-E

Move from monitoring to forecasting; operational, daily forecasts

Benchmark against TSO / ENTSO-E forecasts

What features or insights would help your applications (e.g., conformal
predictions of the forecasts, other metrics, consistency checks, cross-model
comparisons)?


