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Model Building and Estimation of Electric Power Consumption
by Quayside Container Crane

Takeshi SUZUKI*

Synopsis

Port activities. include mass cargo transportation, and consume large quantity of materials and
energy. As they affect environment, efforts are required to cut down environmental loads. Appropriate
methods for us to estimate precisely consumption of materials and energy associated with port
activities, are necessary to realize the load reduction. The author built a total system for the estimate
of electric power consumption by a quayside container crane. This model is a part of the
environmental loads estimation method. The model calculates full motions of the spreader in the first
step. Using the data as the input condition, the model calculates the electric power consumption.
Comparing the estimates calculated by the model with observed data, the author verifies that the
model explains rather precisely actual electric power consumption of the crane.

Categorizing the combination of container ships and container cranes, from the viewpoint of its
size into three groups as Panamax, Post Panamax and Super Pnamax, the author calculated unit
electric power consumption per handling- weight used by the-model. The sensitivities of related
factors to the unit electric power consumption were also calculated in cases to shift crane specs and
handling conditions respectively. In the result, factors having relatively strong effects were a)
reduction of the spreader weight, b) increase of the cargo weight per container, ¢) enhancement of the
electric and mechanical efficiency, d) reduction of the travel resistance including the rope stroke
resistance, €) use of twin lift mechanism, f) increase of the hoist acceleration rate and g) reduction of
the maximum travel velocity.
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