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Towards Zero-Carbon Power Grids: Navigating
Renewables’ Complexities and Constraints
Abstract

The global priority to combat climate change has led to a focus on decarbonizing power systems.
However, the variability and intermittency of renewable energy sources pose several challenges for
power systems operations, including energy curtailment and price volatility. In this work, we analyze
these challenges while accurately characterizing the co-variability
between renewable energy supply and electricity load and the
interplay between these resources and the operational constraints of
the power grid. Our results show that integrating renewable energy
can cause big and heterogenous changes in energy prices. Also,
increasing wind and solar energy without considering the power
grid specifications can result in an inefficient use of energy and
significant energy curtailment. This work emphasizes the importance
of considering the spatiotemporal dynamics and operational
constraints when making decisions regarding additional investments
in renewable resources.
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