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[Abstract] In response to the demand for multi energy complementary heating, this study investigates the
coupling technology between gas boilers and photovoltaic energy storage systems, examines the attributes of
their collaborative operation, elucidates the problems of voltage stability, power flow fluctuations, and harmonics
caused by photovoltaic access, builds a simulation calculation model for load optimization allocation, and uses
optimization algorithms such as particle swarm optimization to solve them. With the design of energy
interaction processes, multi—mode switching, collaborative control, and operation optimization adjustment,
multi energy complementary heating is achieved, providing technical support for the efficient and stable
operation of the system.
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