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Abstract : As an important regulating power source in the power system, pumped-storage power stations
play a key role as "stabilizers" and "regulators" in the construction of new power systems. With
the deepening advancement of China's "dual carbon" strategy, the construction of pumped-
storage power stations has entered a period of rapid development. Scientific construction of a
project evaluation index system has become a core issue to ensure the investment benefits of
the project. Current research focuses on the horizontal expansion of the index system, leading
to increasingly bloated evaluation dimensions, and prominent issues of information overlap and
redundancy among indicators. Traditional evaluation methods often fall into a "dimensional
disaster" when dealing with high—dimensional indicator data, making it difficult to effectively
extract key evaluation factors. Principal Component Analysis (PCA) achieves data dimensionality
reduction through orthogonal transformation, enabling precise identification of intrinsic correlations
among indicators. This provides a new approach to solving the problem of optimizing evaluation
index systems. In this study, the PCA method is introduced into the field of pumped-storage
power station engineering evaluation, with the aim of constructing an evaluation index system that
comprehensively reflects engineering characteristics while maintaining a streamlined structure,
providing new methodological support for scientific decision—-making in projects.
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