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Abstract: An optimization strategy and evaluation framework for power distribution in marine hy-
brid propulsion systems was developed. Experimental data and component characteristics were ana-
lyzed, and system identification and clustering algorithms were employed to integrate continuous and
discrete variables effectively. A state-space equation was formulated to represent the hybrid character-
istics of the propulsion systems. A trade-off performance index function was defined to balance fuel
consumption reduction and power performance enhancement. Based on a mixed logical dynamic mod-
el, a hybrid model predictive controller(HMPC) was designed to optimize the collaborative operations
of natural gas engines, permanent magnet synchronous motors and clutches. Finally, the proposed
HMPC was tested in real machine in terms of energy saving and power improvement using test condi-
tions. The results show that the fuel-optimal HMPC saves 2.72% fuel and the power-optimal HMPC
improves power performance by 59.72% compared to the HMPC that combines economy and power.

Key words: hybrid power model; energy management; marine hybrid power; system identifica-
tion; hybrid system
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Tab.6 Analysis of experimental results
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