KFIFRFESHAR - F£08% - F 128 - 2025512 A DOI: hitps://doi.org/10.12345/slkxyjs.v8i12.34881

Research on Optimization Operation and Energy Efficiency
Improvement of Hydropower Station under New Power
System

Xin Zeng
Honghe Guangyuan Hydropower Development Co., Ltd., Mengzi, Yunnan, 661100, China

Abstract

The rapid integration of high-proportion renewable energy into modern power systems and the growing interconnection of
generation, grid, load, and storage have posed multifaceted challenges to hydropower plant operations, including intensified load
fluctuations and complex operational constraints. This study systematically examines the system’s core impacts on load management,
boundary adjustments, and economic operations for hydropower plants. It then proposes key optimization strategies through dynamic
unit parameter allocation, short-to-medium-to-long-term dispatch optimization, and multi-energy coordinated control. Building on
these insights, the research establishes core pathways to enhance operational efficiency via critical equipment upgrades, optimized
water conveyance and reservoir systems, and improved O&M management frameworks. The findings provide practical support for
hydropower plants to adapt to the new power system transition and improve operational flexibility, thereby facilitating the low-carbon
and efficient development of the power sector.
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