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SVPWM Algorithm for Three Level Inverter with Neutral Point Potential Control
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Abstract: In order to simplify the SVPWM algorithm of NPC three-level inverters, an algorithm with neutral-
point potential balance control based on virtual operation time was proposed. Firstly, the voltage vector space of
NPC three-level inverters was briefly introduced. Then, the principle and implementation method of three-level
SVPWM based on virtual operation time were described in detail, and the unity of the three-level SVPWM
algorithm and the traditional three-level SVPWM algorithm was demonstrated. Based on the interaction between
small voltage vector and neutral point potential, a neutral point potential control method with a variable balance
coefficient was designed. Finally, the effectiveness of the designed algorithm was verified by simulation and
experiment.

Key words: three-level inverter; space vector pulse width modulation (SVPWMD) algorithm ; virtual operation

No.10

time ; neutral point potential balance

WTAERE = P30 AR 2 DR LA o R R
B AR ORI SR ) L S R A2 i ) R L H
WE T /NS TR R KI5 & T 2 H .
H A, W T = P AR e Y 32 2 T T B A
JE UGB BR PWM T G FE e 16 PWM DL K
2% ] By RS Rl (SVPWM) %5, Hirh  SVPWM
DL H Fe 1 T8 v i 3R /N3 D0 sy 1z ]
BZMf ARz,

1455 SVPWM FiE 5L B A AL bR SC B, 78
B SE I i 5 2t BRI R 1) R LA
R RN AR D S R I S A S U
B85 2) THIRTE SCAE I sf 1] A el A v B — A Y

EE T  RYI B A7 BRZY A BRI H (SZKTXM20160169)

EHER A kR (1972—), 5,
46

S REGE S WA SR AT B R AR R, X
TGS AR . Rk, — R
RS AR R
SCHR[4-5IWHE G AL AT 400, 38 11 T BT
Eﬁhéfﬂ%ﬁﬂ@%ﬂﬁ%ﬁ%&rgim/}Tﬁ
%ﬁﬁo SCHER[O10 HL X FR K 7 BE SVPWM =4 4
25 R TH R HET T RS, R AL T X ToUA Ak 2
A DX B TR0 SR AH (], 3 X 3k iR 47
faifk , DAARSAR S L X R R R GE 2R o SCHR[T]
1 = A 1k AR bR ZR b 6 SVPWM i il 152 A 17
TREGE R = AH (B HE A7 5 B s e Bk i
BRG] 2 A HEF K 2 0 A, R T a-p

E YT RN, Email : 350947656@qq.com



AL, P SRR R ) = P38 F B SVPWM Lk

WA 20205 H50% F 108

AEbRAR I . SCER[8-91AFFY T — L F-idi A8 2% SVP-
WM HIETE 60 E 52 AL bR R T Y 5L =X Sk
(10141 XF 22 Ha P30 AR 8%, 5 SC T 55 1 X AR 26
TR 2 A FEAK O 1 19 ] LA R s ], I
KA e S R I B 34 % 1R A B ]
BA—E s SR L,

R 5746 NPC #4 = 1 355 45 2% SVPWM 3k
AR SCH Y — T UL e ] Y S B R
H G, &S % K[54 SPWM B A E L=
AE R APAAE FH s T e X o 080 ) 0 D0 6Tl 01 s 1) 3
AT IR AT BRI = A SRR I (] g, ap {45
RSP T =S M e ESH KR
i 58— VR B TR H 530 2, 3k 5 Sk [6] L SC
HR 9745 Sk r T 412 17 A0 3307 PR 2k 2 DX AN [ i
K ISR B VR I [l 2, sk — 2D il ok di
YRR B TR A 1 gt o SRIG , 45 A AR SO
R 38 2 T B TSP R R S PR A B
[i) {6 A AR e L o S L P i RS R T RE . B
J& , R B 5 SRR R AR SCRRR A T I IE

1 ATEpMERM TR AR

1.1 ZHEIEFETHERETIE
= B, 0 AR BN H R R s (R an 1R 1 B
R

B 1 NPC Y= -5 s 5 T R 2 245 i)
Fig.1 Voltage vector space of the NPC three-level inverter
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Fig. 2 Schematic diagram of reference vector decomposition
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Tab. 1  Values of the center vectors in the hexagon
X3 1 Uy Uy U,

1 U,/3 ~-U,/6 ~-U,/6
2 U,/6 U, /6 -U,/3
3 -U,/6 U,/3 -U,/6
4 -U,/3 U, /6 U,/6
5 ~-U,/6 -U,/6 U,/3
6 U,/6 -U,/3 U,/6
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Fig.3  Schematic diagram of SVPWM modulation

based on virtual operation time

f & 3], 22 01 (000) , (111) A FH A1)
Lo, b, 53K

tOZTs_Tmax_Tol'fscl (6)
t7 = Tmin + Toffset
yg,{ito = t7,ﬁﬁ%:
Toffscl = (Ts - Tmax - T‘mm)/2 (7)

14 =HERELERH

L3RS e oA 0, 1 PIFIDIRES
ST Y = A S B A s DR =
AR % B AR T 3 R IF RS T &
1E o ARSCREBURYEZ % < it itk X3k 1 ~ 6 B9
48

) 43 ) b JF 584k 25 (100, 110, 010, 011, 001,
10085 R PHIHLUIE 2 RS % K48 U, i,
W 1B 348 1E ) = H 723 (8] R (5 R i A
mE 4 s,

| | | | | |
2 ' 2 \ 2 ' 2 ' 2
AR [ [ .
| | | |
| [ 1 1| |
| I I |
Slo 1 o I | I | L
| | | 1 | | |
s | | | |
| | | |
0 ' 0 , O 0 ' 0 , 0
[ o - Lo [

P4 Oc I ]

Fig. 4 Diagram of the output vector sequence
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Fig. 5 Procedure of three level SVPWM algorithm

based on operation virtual time
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Fig. 7 Pulse sequence of carrier cascade SPWM
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Fig. 8 Simulation results of the traditional SVPWM algorithm
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