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Short description of possible research topics for a PhD:
Context: This research is based on the following considerations: 1) Forecasts for
electricity demand, production from renewables or electricity prices are used as
decision making support by power system’s actors. 2) These parameters are in part
correlated and can be forecast with the help of the same data, for example:
weather forecasts, production and consumption measurements, satellite images,
traffic information, news; it is then possible to exploit these correlations in order
to increase the accuracy of the forecasts. 3) Increasing the size of data sources and
the complexity of the models results in an increase of the cost but also in the
necessity of identifying and developing adequate numerical methods in order to
face problems such as the overfitting.
Objectives: The scientific objectives of this research are: A) to develop forecast
models for the state of the electric power system (production and consumption in
all nodes or regions and prices in the different markets). Particular attention will
be given to the forecast of extreme values and of rare events. B) To study the
resilience of the models developed respect to the overfitting and to the presence
of missing data or outliers. C) To compare the performance of the models
developed with the state of the art and to evaluate the relative importance of the
datasets used.
Methodology: The research will be organized according to the following plan: i) A
preparation phase characterized by a bibliographic research, the appropriation by
the student of the necessary tools and the research of the available databases. The
data used will be open data (eg: data made public by regulated utilities), data
available for research (eg: weather forecast and measurements) and data provided
by partners of MINES-ParisTech within the framework of bilateral agreements. ii) A
second phase regarding the development of the forecast models (point A). iii) A
third phase for the evaluation of the models.
Required background of the student: Applied mathematics, informatics, machine
learning
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