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A Multi-Object Optimal Control Strategy for a Parallel Hybrid
Power System in Hydraulic Excavators
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(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China;
2. School of Mechanical and Electrical Engineering, Zhuhai City Polytechnic, Zhuhai, Guangdong 519000, China)

Abstract: A novel optimal torque control allocation strategy for the control of the power system
that consists of the DC motor/generator and the diesel engine is proposed to improve the energy
efficiency and to decrease the torque amplitude of variation for a parallel hybrid power system
with an energy regenerator by capacitor for hydraulic excavator. Two work areas with different
rotate speeds are built based on load forces. Curve fitting is used to model the character between
the torque and the energy efficiency, and a penalty function is built to decrease torque range, then
multi-object optimal cost functions are put forward. Experiments are performed by simulation
program on a simulated experiment platform. The results and a comparison with the constant
torque strategy show that the proposed strategy decreases the torque amplitude of variation by
37.9%, the whole energy by 8.74%, and the fuel consumption by 8.9%. It can be concluded
that the new strategy improves the energy consumption, the fuel consumption and the impact on
mechanics system caused by torque range.
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