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Research on Reliability Enhancement Strategies in the Transformation of New Power Systems
Yulong Zhang
Heilongjiang Bayi Agricultural University

[Abstract] The dual—carbon goals drive the rapid transformation of China's power system toward a new model
with high proportions of renewable energy and power electronic devices. Wind and solar power generation
exhibit inherent volatility, while power electronic grid—connected equipment lacks grid inertia support,
disrupting the operational balance mechanisms of traditional power systems and significantly straining grid supply
reliability. Supply reliability serves as the core safeguard for energy security and stable power system transition.
First, the two fundamental reliability dimensions of power system adequacy and safety are elaborated, analyzing
the practical value of reliability assurance under energy transition. The existing reliability risks in the power
system are dissected from four aspects: power source structural reforms, "dual—high" grid characteristics, grid
infrastructure operational shortcomings, and the integration of new loads. Targeted reliability enhancement
strategies are formulated around four dimensions: coordinated planning of generation—grid—load—storage,
critical power technology innovation, lifecycle operation and maintenance control, and flexible load—side
regulation. The effectiveness of these strategies is validated through the Zhengzhou self—healing distribution
network project. This research provides references for grid operation and maintenance upgrades, as well as
renewable energy grid integration management, supporting the safe and low—carbon collaborative development
of the power system.
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