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Fig.1 Neutral point clamped three level main circuit diagram
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Fig.2 Three-level voltage synthesis vector

WL EKA M DL ~D24 24 PR IX 27
P RS M TR /NR &8 R E IR R
H

TE=HF SVPWM i il i 72 v, R 3 X
WL AR S

(1) TR R A T 1, TCR

(2) 7N St T 0T IO 1 R o T 4 SRR A0 A
CERV N E AU PR )l

(3) H R Ak IR I A8 T SOPRZS X I rh s LR 1,
ARSI NI

HRAETF AR 5 v s T A R /NFI G 2R 2l
TANTRIZING BRI O X6 IO 8 R LR, AR 1 B
o MREE 2 83 24 A/ R T VI I VL,
V  IVAASXIE], BT 0 534 Ok 206 v s e i ) 52
Wiy, 1 3 R R TR T XA AT

F1 AEMREMHRENHA PSRBT
Tab.1 Midpoint current corresponding to different small

and medium vectors
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Fig.3 Composite vector interval graph
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Fig.4 Flow chart of neutral point potential hysteresis control
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Fig.5 Composite vector sector switching sequence
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Fig.6 Hysteresis control waveform diagram
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Fig.7 Relationship between switching state of D1 to
D7 and the AC side output
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Tab.2 DI and D7 sector vector modulation sequences
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Tab.3 D1 and D7 sector vector sequence transition
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D13—D7 100—110—210—210—110—100 6
D15—D14 110—210—220—220—210—110 7
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Fig.8 Relation of switch state through transition sequence

to the AC side output
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Fig.9 Steady state effect of DC side voltage control
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Fig.12  Sector number and rectifier AC side output voltage
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Tab.4  Output efficiency comparison of rectifier

under different load conditions

R /Q NN DX 3 i AR X 3 3

Y P /KW P /KW (%) P, /KW P /KW 1, (%)
10 0.42 0.40 93.56 0.41 0.39 94.38
20 0.20 0.19 93.10 0.21 0.20 94.21
30 0.14 0.13 9428 0.14 0.13  95.50
40 0.08 0.08 94.12 0.09 0.09  94.98
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Research on neutral point potential hysteresis control
based on sector transition for three level rectifier

MA Ming', XIAO Hong-wei’, WANG Ling', LEI Er-tao'
(1. Electric Power Research Institute of Guangdong Power Grid Corporation, Guangzhou 510080, China;
2. School of Electrical Engineering, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract: In order to make the three-phase three-level NPC rectifier to realize the balance of mid-point potential in
the process of space vector modulation and to prevent the simultaneous action of two-phase switch and the non-unit
change of output level, the three-level rectifier is modulated by the control method of mid-point potential hysteresis
loop on the DC side with sector transition. The paper analyzes the reliability of the DC neutral point potential hyster-
esis loop control method in three-level rectifier. The problems of high voltage, poor EMI characteristics and high
switching loss caused non-single phase operation of the rectifier and non-unit level output to the system are expoun-
ded, and the problems are solved through the sector transition modulation method based on SVPWM. The experi-
mental results show that the midpoint potential hysteresis control method with sector transition can effectively control
the DC side neutral point potential balance of the rectifier and realize the smooth sector transition.

Key words: three-level NPC rectifier; sector transition; SVPWM control strategy; hysteresis control



