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Abstract

Against the backdrop of the continuous expansion of new energy generation,photovoltaic power generation systems and
energy storage systems are evolving from independent operation toward deep integration.The level of electrical design and
construction directly affects system safety and economic performance.Focusing on the integrated application requirements of
photovoltaic—storage systems,this study systematically analyzes key design aspects from the perspectives of electrical structure
optimization,equipment selection and configuration,and operational control.Considering the parameter matching characteristics of
both DC and AC sides,the coordinated control mechanisms of inverters,energy storage converters,and energy management systems
are discussed.Meanwhile,from the viewpoints of construction organization and quality control,the technical essentials of electrical
installation,wiring standards,and grid-connection commissioning are examined.By establishing a multidimensional optimization
framework,technical support is provided for improving operational efficiency,reducing energy losses,and enhancing system stability
of photovoltaic—storage systems.
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