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Abstract

The three-phase PMSM has a very broad prospect in saving electrical energy. It has the character-
istics of simple structure, small volume, high efficiency and good heat radiation. Compared with
conventional two-level inverters, three-level inverter has a series of advantages such as low volt-
age-proof for single transistor, low switching loss and low harmonic content, etc. Therefore, it is of
great theoretical significance and practical value to apply the three-level inverter to the speed
regulating system of permanent magnet synchronous motor (PMSM). In this paper, the speed re-
gulating system of permanent magnet synchronous motor on the basis of three level neutral point
clamped (NPC) inverter is studied. Rotor flux oriented vector control method is applied on the
motor. In order to implement the control process, zero sequence voltage injection method is in-
troduced in the proposed three-level inverter control system. With this method, the balance of the
neutral point voltage can be well achieved to reduce the harmonic content of the output voltage of
the inverter and improve the stator current waveform, which will further minimize the motor
torque ripple, and improve motor control performance. The mathematical model and vector con-
trol method of PMSM are introduced in this paper, both the topology and commutation mode of
three-level inverter with neutral point clamping mode are described, and the neutral point poten-
tial balance algorithm and modulation strategy are also analyzed. Finally, the experiment verified
the reliability and stability of the system.
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Figure 1. Common three level inverter structure
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Figure 2. The diode clamped three level inverter
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Figure 3. The A phase bridge arm of three phase inverter
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Figure 4. Three-phase PWM waveform
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Figure 5. Inner current loop control block diagram
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Figure 8. Simplified structure of the block diagram
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Figure 9. The block diagram of the equivalent second
order system
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Figure 10. Control block diagram
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Figure 11. Experiment platform
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Figure 12. Motor start and brake process
Bl 12. BHlEsh. HIEhdiE



=F, VHEE

&— EROIIE [ — EIE |
e —— s S » 1
LJ'IE_J{'EJ'[‘ _=i|=_JI]'L J{Jljll..j.li.jl‘L 'II'L_}II.LJ-l in_jiJLJhi.J.ilj{_JliIJIillijll.i‘LJlil.ﬁ_'l{_}
O o Y Y VY Yy
\’gjé;EEEl“ WA uL\ Fal L;c Jk A AT : f a4 LS
h..‘ ‘|” J‘ J —‘M"HIM\ ‘\ fu\l I{' l[\\ J[‘\\ 1T \\ |" \\ l}” !H\ 1[\\ ﬁ\\ F/‘ !"P\l \‘lﬂl LI J“ ‘ ‘l -y
PR VIV YA VIV Y VIV Y T T
\m%iﬁ \ﬂl.\ﬂﬁaiﬂ

() HHLEZ) (b) FEHLHIBN

Figure 13. Start and brake current waveform
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Figure 14. The motor suddenly loading and un-
loading load
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