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Optimization and Energy-Saving Strategies for Photovoltaic DC Connection to
Electrolytic Aluminum Power Supply Systems
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Abstract : The electrolytic aluminum industry is a fundamental industry for China's economic development. Its
production process relies heavily on electricity, resulting in significant energy conversion losses due to
multiple rectifications and inverters. Coupled with a high proportion of coal-fired power generation, this
has placed tremendous pressure on the "greening" of the industry. With the large—scale development
of the domestic photovoltaic industry, eliminating some conversion links and reducing energy
consumption are effective ways to achieve the "dual carbon" goals. However, due to the conflict
between the fluctuating characteristics of photovoltaic direct current and the stable power supply
demand of electrolytic aluminum production, it is necessary to solve the problem from both the system
perspective and the energy conservation perspective. This is not only an actual need for the industry
to reduce costs, but also an important exploration for the coordinated development of high—energy—
consuming industries and new energy.
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