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Morphological Evolution of Power Systems with High Share of Renewable Energy Generations from

the Perspective of Flexibility Balance
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Abstract: The analysis of medium- and long-term power
system vision-and its morphology evolution is an important
leading research to guide the electricity industry development.
Especially under the new proposed goal of achieving net-zero
greenhouse gas emissions by 2060 in China, how to accelerate
the development of renewable energy has become a new focus.
This paper attempts to explore the morphological evolution
metric of future power system with high proportion renewable
energy from the perspective of flexibility balance. Based on the
review of the international literatures about future power system
development vision, this paper summarizes the characteristics
and the changes of driving forces of the future power grid. Then
a global sensitivity analysis method is proposed. Considering
the multiple uncertainties affecting the evolution path, a massive
sample is sampled to simulate the evolution of power system,
and the evolution path of high proportion renewable energy
in China is analyzed by taking Northwest Power Grid as an
example.

Keywords: power system with high proportion renewable
energy; flexibility balance; global sensitivity analysis; multiple
uncertainty elements analysis
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