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Abstract ;: The current loop is critical for achieving high-precision control in permanent magnet synchro-
nous motor ( PMSM) drives. However, current harmonics in PMSM drive systems degrade performance.
To address this, a vector control scheme was proposed combining active disturbance rejection control
(ADRC) with improved repetitive control for PMSM. First, the sources of current harmonics in PMSM
were analyzed, and linear active disturbance rejection control (LADRC) was introduced to suppress DC-
side disturbances. Second, an improved repetitive controller for odd-order harmonics was proposed,
which is connected in parallel with LADRC. The stability of this combined structure was rigorously ana-
lyzed. To resolve frequency deviation issues caused by non-integer ratios between the sampling frequency
of traditional repetitive control and external harmonic frequencies, an infinite impulse response (IIR) fil-

ter was incorporated to approximate the fractional delay component, thereby further reducing current har-
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monics. Simulation and experimental results verify that the proposed method effectively suppresses current

harmonics in PMSM drives.

Keywords ; permanent magnet synchronous motor; active disturbance rejection control ; repetitive control ;

current harmonic suppression; infinite impulse response filter
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Fig.7 A-phase current waveform under rated load
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Fig.8 FFT analysis of A-phase current under rated load
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Fig.13 System experiment platform
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Table 3 Rated load test results
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Fig.14 Experimental waveform and FFT of rated load

A-phase current
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Table 4 Experimental results at rated load

(2% )

Py i 5L 7 IR 11 IRE 13 YT
PI £ &% 7.09 6.21 2.03 2.74
TR-LADRC 4.52 4.03 1.91 1.52
RC-LADRC 2.21 1.68 1.33 1.35
FA-OHRC-LADRC 0.85 0.72 0.86 1.09
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