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Abstract- 

The energy transition needs mathematical models to address the complexity of
shifting towards sustainable energy sources. In addition to providing accurate
solutions, these models must be explainable and available for discussion among
stakeholders to facilitate informed decision-making and ensure a successful
transition. This paper contributes to the explainability of power systems models
by applying interpretable machine learning techniques to improve understanding
of the solutions to the unit commitment problem. It applies them to a case study
based on the IEEE 118N system. The developed methodology aims at describing
the optimal commitment solutions as a function of the conditions of the system in
a compact manner that is understandable by a human being. This type of
information takes the form of 'which plants are needed under which conditions'
and is routinely learned by experience by system operators and other agents
participating in the system. This experiential knowledge is realized in an
approximate form that is simple enough to help make or justify decisions. By
applying interpretable machine learning techniques, our methodology can
automatically extract what was previously only available through human
experience and reflection. Our approach involves model trees and node clustering
to find a concise description of the different situations where the system can be
found. Our results show that the methodology can explain these modes of
operation for the 118N system in a sufficiently simple manner to be understood
by a human unfamiliar with the system. This shows that interpretable machine
learning can provide valuable insights into real solutions of the unit commitment
and help improve decision-making in this area.
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