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High Performance Analytics for Grid Flexibility
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Abstract: The power grid has evolved into a system that needs
flexibility within and without to ensure its reliable, resilient, and
economic operation. The world-wide smart grid development
leads to higher interdependency between the grid and other
systems. Together they form an energy ecosystem. This poses
a fundamental challenge in the energy sector, but also offers a
great opportunity for better flexibility by relaxing traditional
rigid boundary conditions. This paper examines such an
opportunity at all levels in this energy ecosystem. Significant
potential of grid flexibility exists, but for this purpose, high-
performance analytics is required for the holistic design and end-
to-end assessment because of the increased size and complexity
of the system. Several open-source software platforms and
packages are introduced as examples of such high-performance

analytics, which enables large-scale analysis, optimization, and
control of the energy ecosystem. An open-access environment
‘GridSandbox’ is also proposed for evaluating high-performance
analytical methods and tools. Fully developing the required
high-performance analytics for grid flexibility requires
collaboration and concerted efforts by experts in mathematics,
computing, data science, and applications domains. Significant
white space is yet to be explored.

Keywords: power grid flexibility; high-performance analytics;
open-source software; high-performance computing; co-

simulation
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