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Input Power Estimation Method of a Three-phase Inverter

for High Efficiency Operation of an AC Motor

Do-Hyun Kim' and Sang-Hoon Kim"

Abstract

An input power estimation method of a three-phase inverter for the high-efficiency operation of AC motors
1s proposed. Measuring devices, such as DC link voltage and input current sensors, are required to obtain the
mput power of the inverter. In the proposed method, the input power of the inverter can be estimated without
the input current sensor by using the phase current information of the AC motor and the switching pattern of

the inverter. The proposed method is more robust to parameter error than conventional method. The validity of

the input power estimation method is verified through experiments conducted on a 1 kW permanent-magnet

synchronous motor drive system.
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Fig. 3. Examples of phase current and input current
waveform during voltage modulation period.
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Fig. 4. Circuit configuration according to the sign of the
current during the dead time.
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TABLE I
PMSM PARAMETERS
Parameters Values
Rated power 1 kW
Rated torque 478 N'm
Rated speed 2000 r/min
Rated current 79 A
Number of Poles 8

R, 0.28 ohm

L, 7.5 mH

Ap 0.101 V/rad/s
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Fig. 6. Simulation result of input power estimation.
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