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Research on Low Harmonic Suppression of OW-PMSM Based on

ANF with the Common DC Bus
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Abstract: Aiming at the low harmonics caused by open
winding permanent magnet synchronous motor ( OW-
PMSM) with the common DC bus, the adaptive notch
filter CANF) based on the least mean square (LMS)
algorithm is adopted to control the 3rd, 5th, and 7th
harmonics in the system. And, an ANF based on the
LMS algorithm is used to suppress the 3rd, 5th and 7th
harmonics in the system. Firstly, the mechanism of the
low harmonics generation in the OW-PMSM is analyzed.
Then, with the help of Matlab/Simulink, a 120°
decoupling modulation strategy is explored to eliminate
the zero-sequence currents caused by the modulation on
the inverter side, and the ANF is used to extract the
harmonics of the corresponding frequencies in the system,
and the extracted harmonics are compensated into the
current loop. More, the low harmonics caused by
nonlinear factors are suppressed. Finally, the simulation
and experimental results show that the contents of the
3rd, 5th, and 7th harmonics in the system are
significantly reduced by adopting the ANF.

Key words: the common DC bus; open winding permanent
magnet synchronous motor; adaptive notch filter; the

3rd, 5th, and 7th harmonics
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Fig. 14 FFT analysis of current at 750 r/min
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With the continuous improvement of social
demand, the application occasions of motors
have higher requirements, and gradually develop
towards the direction of high voltage and high
Therefore
magnet synchronous motor ( OW-PMSM) has

power. open-winding  permanent
been received the attention of many researchers.
According to the different
OW-PMSM

isolated DC bus type and

supply
topologies can  be

power
methods,
categorized into:

common DC bus Among them, the

type.
common DC bus topology is favored by the
market due to the fact that only one DC power
supply is needed to supply the system reducing
the cost and size of the system. However, there
is a zero sequence current in the system due to
the presence of a zero sequence path in the

OW-PMSM driver. The

presence of zero sequence current along with 5th

common DC bus

and 7th harmonics increases the losses in the
system and reduces the control efficiency.

In this paper, the adaptive notch filter
(ANF) based on the least mean square algorithm
5th and 7th

harmonics in the system, and the current loop

is used to suppress the 3rd,

closed-loop control of dg-axis and 0-axis is
constructed based on ANF.
Firstly, a mathematical model of the
common DC bus OW-PMSM is established, the
influence of the 3rd harmonic on the system for
the special topology is analyzed, the influence of
the magnetic chain of permanent magnets on the
harmonics is  explored, the  harmonic
mathematical model lays a theoretical foundation
for the next step of harmonic suppression.
Then, the effect of the

decoupled modulation strategy on the system

dual-inverter

zero-sequence current is presented. The effect of
dead zone on the common DC bus OW-PMSM
with 120° decoupled modulation strategy is
analyzed.

Finally, the simulation platform of common
DC bus OW-PMSM is built by Matlab/Simulink
and the hardware loading test platform is built
with TMS320F28335 as the main control chip.
And, the simulation and experimental results
show that the contents of the 3rd, 5th, and 7th

harmonics in the system are significantly reduced

by adopting the ANF,
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