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Clarification of Current Response Required for Current Source Type Motor Emulator

Gensui Tanaka®, Katsuki Miura, Jun-ichi Itoh (Nagaoka University of Technology)

This paper clarifies the current response required for current source type motor emulator. A current source type motor emulator requires

fast current response to prevent interference between the current controls of both the inverter under test and the current source type motor

emulator. However, the specific required response is not clear. This paper presents a stability analysis of an inverter test system using a current

source type motor emulator to determine the current response required to prevent interference between current controls. Furthermore, the

validity of the theory is verified by simulation, and it is confirmed that the current response is required to be about 2.1 times larger than the

current response of the inverter under test and that the dead time of the control system affects the stability.
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Fig.1  The system configuration of the inverter test system with current source type motor emulator.
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Tablel Motor parameters.

Parameter Symbol  Value
Output power Pa 5.5kW
Maximum speed n 1500rpm
Output torque T 35Nm
Pole pairs p 3
Winding resistance R 0.21Q
d-axis inductance Ly 4.3mH
g-axis inductance Ly 102mH
Moment of inertia J  18x10°N-m
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Fig.2 Control block diagram of the current source type motor emulator and the inverter under test with FOC.
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Fig.3 The simplified control block diagram of the current source type motor emulator and the inverter under test with FOC.
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Fig.5 Stability limit when the current control bandwidth of IUT
changed from 100Hz to 1000Hz.
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Fig.6 Simulation waveform under ideal condition.
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(b) Enlarged view

Fig.7 Simulation results when the system is stable and unstable.
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Fig.8  Control block diagram of the current source type motor emulator and the inverter under test with the controller delay.
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Fig.11 Voltage command of emulator.
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