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Abstract Summary

Reliable energy system modeling requires realistic technical parameters for thermal power
plants, yet many models still rely on stylized averages or heuristic assumptions, particularly
for flexibility-related characteristics. This paper proposes a transparent and scalable
framework to estimate plant-level operational parameters from publicly available data.

The empirical strategy follows a modular approach. In a first step, core operational
constraints are recovered from observed generation patterns using quantile-based
methods, hysteresis state definitions, and data filters. In a second step, economic
parameters are inferred by linking observed dispatch behavior to electricity prices and fuel
costs within a stylized profit-maximization framework.

We demonstrate the approach in a case study of non-CHP gas-fired units across several
European countries. Overall, the framework provides computationally efficient, model-
ready parameter estimates derived from open data.
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