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Research on the Improvement and Optimization of Ship Loader Operating Efficiency

Wei Kaiyun, Su Haijun
Beibu Gulf Port Fangchenggang Terminal Co., Ltd., Fangchenggang, Guangxi 538000, China

Abstract: Ship loaders are the main equipment used for loading operations at bulk cargo terminals, and their operating
efficiency directly affects terminal throughput and economic benefits. At present, ship loader operations at bulk cargo terminals
in China still face problems such as long operating cycle times, insufficient coordination control accuracy among multiple
mechanisms, and poor flow-rate matching in the feeding system, which restrict the improvement of overall operating efficiency.
After systematically reviewing the current operating efficiency and bottlenecks of ship loaders, this paper establishes a
time-sequence analysis model for ship loading operation cycles and conducts a sensitivity analysis of key influencing factors.
Accordingly, systematic improvement measures are proposed from four aspects: optimization of ship loading process routes and
hatch-shifting strategies, coordinated control of luffing, slewing, and telescopic mechanisms, flow-rate matching and buffer
capacity optimization of the feeding system, and enhancement of intelligent decision support and remote operation. Finally, an
implementation guarantee system for optimization is established from several aspects, including implementation principles and
overall procedures, equipment reliability assurance, operation standardization and personnel skill improvement, and an iterative
optimization mechanism driven by operating data. The study provides theoretical basis and practical reference for the
continuous improvement of ship loader operating efficiency at bulk cargo terminals.

Keywords: ship loader; operating efficiency; time-sequence analysis model; coordinated control; intelligent optimization
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