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Study on Real-time Programmable Bi-directional Simulation Load

LIU Jun, LI Xue-feng
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang Jiangxi 330013, China)

Abstract: Researches always need some experiment loads to simulate the real-time dynamic loads. The
different technical schemes are used to the different application situations. The research on energy
management of electric vehicle requires an experiment load with real-time dynamic energy bidirectional flow
capability to simulate the actual load demands of various working conditions. With the two-port’s impedance
transformation characteristics, fixed-value impedance can be transformed to expected-value impedance. And
real-time variable expected impedance can be gotten by real-time control. Power electronic technology is
introduced to construct a composite simulated load with energy bidirectional flow capability. The real-time
programmable bidirectional simulation load is divided into pure energy consumption subsystem and energy
storage subsystem. The pure energy consumption subsystem is composed of a fixed value power resistor and its
corresponding DC — DC converter. The power resistor should consume energy with a certain rule by
controlling the DC — DC converter, which simulates the energy consumption of the vehicle during operation.
The energy storage subsystem is composed of an ultra capacitor and its corresponding bidirectional DC — DC
converter. The ultra capacitor should store or release energy with a certain rule by controlling the bidirectional

DC - DC converter. The subsystem simulates the changed kinetic energy of the vehicle during operation. The
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system adopts layer control, the controller is the upper layer, and the 2 subsystems act as the lower layer

(executive layer) . The 2 subsystems become a dynamic real-time programmable electronic load with energy

bidirectional flow ability by the orderly control of the controller. The real-time programmable bidirectional

simulation load system takes on a concise structure, low cost and flexible control. Experiment shows that the

proposed scheme can well simulate EV dynamic load demands in real-time.

Key words; automobile engineering; impendence transformation; power electronic simulation load; electric

vehicle; test bench; dynamic programming; ultra capacitor
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Fig.2 Block diagram of simulated load system
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