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A multi-mode energy management strategy for parallel hybrid
electric vehicles and its D2P real-time simulation

Chen Zeyu® ™ , Zhao Guangyao” , Tong Shange *
( * College of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819)
( ™ The National Laboratory for Electric Vehicles, Beijing 100081 )
Abstract

The energy control problem of parallel hybrid electric vehicles was studied and a multi-mode energy manage-
ment strategy was proposed. The system mode was established firstly, and then the switchover logic among multiple
modes was designed according to control bases of load torque, battery SOC and vehicle velocity. The mode switch
state was taken as a control variable into the torque distribution algorithm for optimization control of the engine and
the electric motor under multi-operating modes. The system simulations were conducted in MATLAB/ Simulink cir-
cumstance using US06, UDDS and EUDC cycling conditions, and the results show that the presented strategy can
improve the fuel economy by about 1. 91% compared to the traditional power following strategy and has a universal
applicability for different conditions. The hardware in the loop simulation platform using real driver operation de-
vices and controller was built based on a D2P system. The real-time simulation further indicates that the proposed
energy management strategy is effective and has the good real-time performance.

Key words: hybrid electric vehicle (HEV ), energy management, control strategy, real-time simulation
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