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Abstract

This paper presents modeling a vehicle and its energy management system for a plug-in series hybrid electric
vehicle based on Iranian RANA vehicle. The vehicle traction force is computed using the coast-down standard
test. The driver behavior is predicted using a driver model obtained from experimental data from NEDC driving
cycle. The vehicle emissions are controlled by controlling the three-way catalytic convertor (TWC) temperature
obtained from its thermodynamic model. Inputs to the TWC temperature model are estimated using engine
steady state maps obtained using the engine data from test cell results. Finally, using the developed model, an
energy management system (EMS) is designed to reduce the vehicle emissions (by controlling the TWC
temperature) and the battery state of charge (SOC). For the designed EMS, two different strategies are developed
and their performances in terms of number of engine re-starts, the SOC level and the battery life are discussed.
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