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Research on the Working Point of the Extended-Range Vehicle Extender
Based on the Multi-Island Genetic Algorithm

CAO Longlong, ZHONG Yong, QIU Huangle, FAN Zhouhui, GAO Jianhang

( Fujian Key Laboratory of Automotive Electronics and Electric Drive,
Fujian University of Technology, Fuzhou 350118, China)

Abstract: In view of an improvement of the fuel economy of extended range vehicle, a method based on the
multi-island genetic algorithm has thus been proposed for an optimization of the operating point of the range extender.
Firstly, the power parameters of the entire vehicle is matched to provide a foundation for simulation. Secondly, a five-
point engine control strategy and braking energy recovery strategy are established, thus verifying the rationality of the
model and parameter matching. Finally, the multi-island genetic algorithm is used to optimize the start-stop threshold
of the range extender so as to improve the vehicle fuel economy. The simulation results show that after optimization,
the fuel economy of the entire vehicle has been improved by 51.6% and 60.1% under WLTC and CLTC conditions
respectively while ensuring the power performance, further enhancing the effective utilization of energy by the vehicle.
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Fig. 1 Booster vehicle structure and energy flow
schematic diagram
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Table 4 Rules for switching engine operating points

P SOC/% Ih# /KW %3/ (rmin™) A8/ (N'm)

TAES 1 20~32 8 1200 62.89
TAES 2 32~44 16 1 800 85.11
TAES 3 44~56 24 2500 90.00
TAES 4 56~68 35 3200 101.80
TAE&S S 68~80 40 3800 99.09
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working conditions
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Table 5 Dynamic simulation results
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Fig. 6 Range extender operating point before optimization
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