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Abstract

To address the deficiencies in port handling operations represented by coiled steel hoisting, a novel electromagnetic spreader for
coiled steel is developed and designed based on conventional port portal cranes. Based on the principle of electromagnetic adsorption,
the spreader is integrated with electrical control systems, safety protection devices and an intelligent management platform, enabling
remote, high-precision and low-latency operation control. The proposed system reduces or eliminates on-site operators and realizes
the safety concept of man-machine separation, man-cargo separation and unmanned operation under the warehouse, thus ensuring the
intrinsic safety of operations. Meanwhile, it significantly improves hoisting efficiency, shortens ship turnaround time, reduces overall
operating costs and enhances economic benefits, providing a solid foundation for the digital transformation of port enterprises.
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