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Integrated Design of Photovoltaic Energy Storage Integration in Electrical
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Abstract : Guided by the "dual carbon" goals, the low-carbon transformation of the construction industry
has become a pivotal aspect of the energy revolution. Leveraging the closed-loop advantage of
"power generation—energy storage—energy utilization," the integration of photovoltaic energy storage
integration technology with the electrical systems of intelligent buildings can address challenges such
as low energy efficiency, insufficient power supply reliability, and high carbon emissions in traditional
buildings. Based on the structural characteristics and operational requirements of electrical systems
in intelligent buildings, this paper systematically expounds on the integration principles, core design
considerations, and key supporting technologies of photovoltaic energy storage integration. It also
provides an outlook on the future development trends of integrated design for photovoltaic energy
storage integration. Research indicates that scientific integrated design can enhance the consumption
rate of clean energy in intelligent buildings, reduce comprehensive energy costs, and provide
comprehensive technical support for achieving energy self-sufficiency, efficient operation, and low—
carbon development in intelligent buildings. This holds significant importance for promoting the large—
scale application of renewable energy in the construction sector.

Keywords : photovoltaic energy storage integration; intelligent buildings; electrical systems; integrated
design; low-carbon energy
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