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Scope

In the current dynamic environment, characterized by changing climate conditions and an
escalating need to reduce greenhouse gas emissions, the adequate preparation of energy
infrastructure has become a vital component of development strategies. The implementation
of effective climate and energy policies necessitates not only a thorough analysis of the
existing infrastructure but also the flexibility and readiness to adapt to future changes. In this
context, this research project explores the mechanisms through which climate and energy
policies impact power grids, aiming to better understand how different policy actions can
shape the future of energy infrastructure. Focusing on regions (clusters of several counties) in
Poland, the project will develop tools to forecast future changes in the energy mix and
electricity demand on the electrical infrastructure. With appropriate energy infrastructure, we
will be able to effectively adapt to the changing conditions and requirements of climate and
energy policies, while simultaneously supporting sustainable development goals and the
reduction of greenhouse gas emissions. In this way, the project has the potential to contribute
to building a more resilient and sustainable energy system, prepared for future challenges.

In the first step of the research, various climate and energy policy scenarios for regions will be
modeled using an advanced regional CGE (ang. Computable General Equilibrium) model. CGE
models are a commonly used tool for simulating climate and energy policies [1][2][3]. The
simulations will include scenarios tightening of EU climate and energy policies over a 10-year
horizon [4][5]. In the next stage of the project, an Al-based model will be developed to
examine the impact of climate policy on the changing electricity demand of the power grid
and changes in the energy mix for regions, utilizing information obtained from the CGE model.
The modeling will involve density mapping of energy grids obtained from maps (comprising
high-voltage, medium-voltage networks, etc. [6]), with spatial data taken into account (such
as distance from power plants and density of high-voltage networks in neighboring regions),



along with the production of energy-intensive industries. Recurrent neural networks and
other machine learning techniques will be utilized for sequential data in spatial domains
(Spatial Recurrent Neural Networks) [7].

Requested skills:

e MSc degree in computer sciences telecommunication, quantitative methods or
similar discipline,

e Advanced practical knowledge on modeling climate and energy policy

e Practical knowledge of R/Python/Java

e Familiarity with at least one ML tool (e.g. Tensorflow, PyTorch, scikit-learn)

e Advanced Level in English (speaking and writing).
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