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Research on Energy Management Strategy for Plug—in Hybrid Electric

Vehicles in Low—Temperature Environments
Zhong Xiangjun, Dong Xiangyu, Du Xinyi, Chu Qi, Li Gang
(Beijing Automotive Technology Center Co., Ltd., Beijing 101300)

[Abstract] To address the problems of increased driving resistance and degraded battery capability under low—
temperature conditions, an energy management strategy based on adaptive power regulation at low temperatures is proposed.
The variation patterns of vehicle driving resistance and battery energy under low—temperature conditions are analyzed. Based on
the recent temperature variations during vehicle operation, the SOC (state of charge) balance points for different operating
conditions at low temperatures are optimized, and the engine is controlled to start in advance to supply energy for the vehicle.
The driving resistance model under low—temperature conditions is reconstructed. Taking the SOC change rate per unit mileage
determined by real-time driving conditions as the input, a dynamic regulation model for the power generation of the range
extender based on a power penalty coefficient is constructed, and the output speed and torque of the range extender are
controlled in real time in a closed loop. Vehicle tests are conducted on public roads under low—temperature conditions. The test
results show that the engine can be started in time to supply energy for the vehicle when the SOC is above 25%; compared with
the strategy at normal temperature, the proposed strategy starts the engine earlier and slows the battery discharge rate, ensuring
a longer driving range under low—temperature conditions. In low—temperature driving scenarios (—20 ‘C to —35 °C) at vehicle
speeds of 80, 100, 120 and 140 km/h, the battery SOC is maintained with slight recharging and without depletion; during the
process, the range extender operates normally, no engine runaway or rotational speed overshoot is observed, and the battery is
free from overcharging or over—discharging, providing a sound foundation for the driving and heating requirements of users
under low—temperature conditions.
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strategy; Power penalty coefficient
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