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Abstract

Against the backdrop of the “dual carbon” goals and profound energy structure adjustments, a new power system dominated by
renewable energy has emerged as a critical direction for energy transition. Compared to traditional power systems, the new system
exhibits distinct characteristics including diversified power generation structures, complex operational modes, and refined regulation
requirements, posing new challenges to safe and stable operation. To address the construction needs of this system, it is essential to
conduct systematic analysis of technical pathways and engineering practices, particularly focusing on large-scale renewable energy
integration, grid digital transformation, and multi-stakeholder collaborative operations. Starting from system architecture, this study
examines the mechanisms of renewable energy grid integration, grid flexible regulation, and energy storage technologies in system
construction, while exploring multi-source coordinated operation models and intelligent dispatch strategies through engineering
applications. The research demonstrates that establishing multi-level coordinated control systems and digital support platforms can
effectively enhance power system flexibility and reliability, providing technical safeguards for the safe operation of new power systems.
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