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A Neutral Point Potential Balancing Strategy for a Three-level Inverter Based on

Full-range Seven-segment SVPWM
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Abstract: Space vector pulse width modulation (SVPWM) strategy is one of the key technologies for three-
level inverters. However, conventional three-level SVPWM often experiences neutral point potential (NPP)
oscillation and high switching loss when addressing the neutral point potential balancing issue. To tackle this
challenge, firstly, the fundamental principles of the traditional nearest three vector (NTV) synthesis strategy and
the virtual space vector pulse width modulation (VSVPWM) strategy were reviewed. And then, the drawbacks of
the NTV approach based on the conventional region partitioning method was analyzed. A dynamic partitioning
method was proposed to resolve the neutral point potential offset caused by conventional partitioning. Furthermore,
to counteract the NPP oscillation of the NTV under high modulation, a strategy that employs a synthesis of four-
effective voltage vectors was introduced. Compared to VSVPWM, the proposed strategy significantly reduced the
inverter's switching loss. Ultimately, the effectiveness and superiority of the proposed algorithm were validated
through experimental results.

Key words: three-level inverter; neutral point potential (NPP) balance; switching loss; seven-segment;

dynamic partition

wAEF 2025F £55K FTH

W L T R A R ) DR A i, 22 P R
o R B L1 P RE R v TR 2 R R R A RO R
ARG /NGO AR B BE IR A R R PLSR B R ¢
SEENZ AN A BT P L AR A R =
S 39072 45 DR 445 R R o B0 T B T A2 2
TN o IR = P AR S A AR AL

BT ImE B B B §XEB— b 5 HL A (neutral
point potential , NPP ) AN [] #5

B 25 T = WP o S8 B (three level
neutral point clamped , 3L-NPC) 1% A8 g% [ 4 M E
Hrf S LR i =0 B, LR C L C R AR TR, 38
o AL R AR DA% L T RS T T D 5 1 5K

HEEWH: H % ARP:EE4(62373363,62003349) ; 1 R b K 2F 2058 F S50 H (2022ZDKT03-209)
TEBEE N % (2000—) , 5 Wi+, FEWVFSDT 0 2 HOF 3R ZHE AR, Email : TS22230204P3 1 HN@cumt.edu.cn
IS R (1985—), T, it #8052, 5T 10 o 0 o PR S 5 F ML I R, Email : tianlisi@cumt.edu.cn



wAEF 2025F F55K FTH

WmEE,F R

T &I E LB X SVPWM 89 = v - 3 & b &b 4 Rk

o, 2 AN B B R BBUR it DA B 1 i 2 e i ) A
2, Fe R 2 i A T R AR R R i K
Jie, S BGOSR AR I A7 A 6 L 2 A R BR

BT NPC = HOP A B ) i
Fig.1  Main circuit of NPC three-level inverter
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Fig.2 Three-level space voltage vector diagram
*1 ESUMRERPEREFEANPRBERSZHEBRHXER

Tab.1 Relationship between neutral point current and three-

phase current when positive and negative small

vectors and medium vectors are in action
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Fig.3 Space voltage vector diagram under NTV
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Fig.4 Controllable regional distribution of NPP under NTV strategy
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of “NTV strategy” under different modes
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