BAS8EERNE - £03% - £ 1281 - 2025 12 A DOL https://doi.org/10.12345/dlynyqy.v3i12.35055

Analysis of Adaptive Transformation of Factory Power Supply
and Distribution System under New Energy Integration

Jianqiang Li
Hebei Dahe Handan Iron and Steel Design Institute Co., Ltd., Handan, Hebei, 050000, China

Abstract

With the continuous advancement of the “dual carbon” goals, the traditional power supply and distribution systems in factories
have problems such as poor tolerance to voltage fluctuations, unbalanced power factor, and untimely dispatching response, making
it difficult to adapt to the intermittent and fluctuating characteristics of new energy. This paper takes a mechanical manufacturing
factory as the research object, considering the factory’s load characteristics (an average annual load of 1,200 kW, with a peak-
valley difference of 45%) and the demand for new energy access, and conducts adaptive transformation analysis from three aspects:
system topology, equipment upgrade, and control strategy. The construction of a “new energy - energy storage - load” microgrid
topology, the replacement of 10kV intelligent circuit breakers, and the introduction of a dynamic dispatching strategy based on model
predictive control (MPC) can reduce the system voltage fluctuation range by 62%, increase the new energy consumption rate to 92%,
and save 187,000 yuan in electricity fees annually. The renovation plan takes into account both safety and economy. Provide scalable
technical solutions for high-energy-consuming factories to access new energy, and at the same time offer references for the low-
carbon transformation of power supply and distribution systems in the industrial sector.
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