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Abstract : China's power consumption has officially entered the 10 trillion kWh (10 PWh) era in 2025 and
is accelerating toward the energy power goal of 20 PWh and even 100 PWh. Against this grand
backdrop, the traditional energy security concept with coal power as the "ballast stone" is facing
unprecedented challenges. Restricted by material limits, the main steam temperature of million—kilowatt
ultra—supercritical units can hardly break through 1000 K, resulting in a physical ceiling for carbon
emissions per kilowatt—hour. Meanwhile, the full-scale promotion of Carbon Capture, Utilization and
Storage (CCUS) in coal power projects will face enormous cost pressure and fall into an economic
cliff. If the traditional development path of "wind—solar power plus coal power backup" is followed, an
additional 2 to 3 billion kilowatts of coal power installed capacity will be required, which will make it
impossible to control total carbon emissions and trigger massive asset stranding risks. Based on an
in—depth analysis of the global energy transition trend and China's resource endowment, this paper
proposes a fundamental shift in thinking: shifting from relying solely on coal power peak regulation to
building a new flexible power system consisting of seven categories, including innovative hydropower,
advanced concentrating solar power, deep geothermal energy, high—value biomass energy,
diversified new energy storage, green hydrogen coupling and industrial waste heat. It is suggested
that the construction of a near—zero carbon power grid be elevated to a national strategy. Through
key breakthroughs in technological clusters, reconstruction of market mechanisms and guidance of
industrial policies, China can build a 10 - 20 billion—kilowatt real-time online flexible regulation capacity
of clean and low—carbon power sources, replace the role of traditional coal power, and ensure the
in—depth, safe, green and economical transformation of energy consumption of China's new power
system in the new stage ranging from 10 PWh to 50 PWh.
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