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Intelligent Control Research of Range-Extended Electric
Vehicle Power Systems
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Abstract : Against the backdrop of energy structure adjustment and the electrification transformation of the
automotive industry, range—extended electric vehicles have emerged as a vital type of new energy
vehicles thanks to their simple structure, reliable operation and superior cruising range. The control
strategy of the power system directly affects vehicle dynamic performance, fuel economy and service
life of power batteries. Traditional energy management strategies based on fixed thresholds present
poor adaptability, and tend to cause unreasonable operating points of range extenders, uneven energy
distribution and frequent charge—discharge fluctuations of batteries under complex road conditions. To
further improve the overall control performance of range—extended vehicles, this paper systematically
analyzes the structural composition and operating mechanism of the power system, summarizes the
deficiencies of conventional control strategies, and establishes a hierarchical intelligent control system
based on driving condition identification and multi-objective optimization. A vehicle simulation model
is built on MATLAB/Simulink, and comparative tests are conducted under the CLTC driving cycle.
The results show that compared with traditional thermostat control and power following control, the
proposed intelligent control strategy can effectively optimize the operating range of range extenders,
cut vehicle fuel consumption, stabilize power output and improve the working state of power batteries,
possessing favorable engineering application value.

Keywords : range-extended electric vehicle; power system; intelligent control; energy management;
driving condition identification
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