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Design and Application of Electric Moter Emulator
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Abstract: Motor drive control systems are typically tested by employing mechanical loads on
dynamometer test benches. However, traditional motor dynamometers are expensive, bulky, lack
flexibility, and pose safety concerns. In this paper, an electric motor emulator system is designed,
consisting of a real-time processor, a power inverter, and an interface filter inductor circuit.
Leveraging motor models, high-performance interface current control algorithms, and
high-frequency power inverters, this system can simulate the electrical and mechanical
characteristics of the target motor, thus replacing traditional dynamometer test benches for
power-level testing of motor drive control systems. This system allows for the emulation of load
requirements and fault injection via software, enhancing the testing efficiency of motor control

units and reducing the development cycle for motor controllers.
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