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Abstract : Automation of quay cranes has increased operating frequency, exposing wheel brake systems to
more severe repetitive duty cycles and making stability and reliability essential. In this study, the optimal
operating conditions of a wheel brake hydraulic unit were derived using AMEsim-based modeling and a
genetic algorithm. The simulation results showed that the average torque decreased by approximately 1.5
N-m, while the target pressure of 140 bar and piston force of 47,000 N were maintained. The reduced
pump speed lowered the pump output and achieved an energy consumption reduction of approximately 52%.
These results indicate that optimizing the operating conditions of the hydraulic unit contributes to improved
energy efficiency and system stability.
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Table 1 Parameter of Hydraulic fluid

Parameter Value Unit
Hydraulic working fluid CHF 118 -
Service temperature 40 C
Density 841 kg/m’

Bulk modulus 16,930 bar
Absolute viscosity 7 cP

Table 2 Parameter of genetic algorithm

Parameters Value
Population size 100
Reproduction ratio (%) 99
Max. num of generation 100
Mutation probability (%) 20
Mutation amplitude 0.1
Target pressure 140 bar
Target Force 47,000 N
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