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Abstract

This research addresses the evolving demands of modern society, particularly the environmental, health, quality, and workforce
requirements in industries such as food, pharmaceuticals, and biochemical engineering. By integrating mechanical and automation
technologies with hardware-software coordination, we developed a comprehensive electrical system for production equipment that
directly supports manufacturing processes, streamlining operations while aligning with societal needs. Despite these advancements,
technical challenges remain unresolved, with certain solutions requiring further refinement. The system’s AC/DC protection and
static electricity mitigation measures, critical components in automated systems, pose persistent challenges. While the equipment
operates reliably in most production environments, substantial order volumes from manufacturers indicate growing market demand.
To enhance system performance and adoption rates, we collaborate with automation industry peers to exchange expertise, optimize
workflows, and strengthen operational capabilities.
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