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Research on the Technology of the Neutral-point Voltage Balance and Dual-loop

Control Scheme for Three-level PWM Rectifier
JIN Hong-yuan, ZOU Yun-ping, LIN Lei, CHEN Wei, ZOU Xu-dong, ZHONG He-ging, ZHANG Ke
(Huazhong University of Science and Technol ogy, Wuhan 430074, Hubei Province, China)

ABSTRACT: A mathematicd mode of the three-levd PWM
rectifier is set up. Compared with the model of DC motor, some
similarities are established. Based on the state feedback
decoupling, the dua close-loop control of DC moator is applied
to three-level PWM rectifier. As aresult, the three-level rectifier
has favorable dynamic and steady state performance, sinusoidal
input current and unity power factor. Besides, a method is
proposed to control the neutra -point voltage charge unba ance,
which is an inherent problem of threeleve inverter. The
redundant positive small vectors and negative small vectors are
sdlected according to the direction information of input current
of each phase as well as the ripple of neutral-point voltage.
Finally, experimental results verify the feasibility and validity
of dual-loop control system and neutral-point voltage control
method.

KEY WORDS: three-level; PWM rectifier; dua-loop control ;
unity power factor; neutral-point voltage balance

FEE: ZSCAEENL T = HF PWM S50 88 R G A5 [ 6
fili L, PO T = HT PWM B a5 B I FEH LY A
BRI, TR 0 SRR BSR4 HR A B AL
RAER I T = S PWM 2, = HF PWM
A HAT RAFRE)ASMERERIARAERE, JF HALRUEM A R
BOCAEZNESE, SCBL T AL DA K . R, B0 =P
PWM 70 i T 1A 10 B0 P 2 o e T ), 324
AR A3 A i N LR 16 0 o R S 8 7 i A A e U
RINEDNREFIGFONRE,  SEIrh U B Pl 7k
It S A SIS0 T U o i R A o R s TV R T
AT MR

E2&WB: EEXBARRAHESETH (50277017).

Project Supported by National Natural Science Foundation of China
(50277017).

KEER: =S PWM BERAS; XOMEH] B4 DR R
R E R T

0 3lF

B FH B A bRt H 28, SR A R IR
DRI, AR I s T ol PWM 38 24 U A%
S0 10 BB AN B TR it ) A A 2 A 2 T K
Jii. FUEGERAMIEL, PWM 3583 gl A
5 RS it FL YR L IR A R AR AR /NI IE 5% Ak Fe iR, HL D)
KB 1, [ A DLl e i sl . teah,
PWM gt o L AL oA i g, AR, &
BRI/, ShAs i SAd T L g g e,

TEAS N Fo R oA i, A6 KR 6 T AR
= HLPFE(IRFR A S A = HSF) PWM B3 g, 8]
1R, B MYEH 4 DR IFEM K, Al
S E T LUEE 3 NHSE-ugd2, 0, Ugd2-
—HIF PWM B 28 L PR as A BL R A
OFF AN LI RIF AT RS2 1) o A AT 7 H
- PWM a1 1/2; @i T = PWM 4374
R—MREA 3 NGRS, TR PWM 3
B 271 A TAERRS (B 3MNERE). WK &
IR EAEZS A LA 27 NP R BRIk
P R, AR = o PWM 33 38 AR T 5%
AR ATEAR R (5 DL W BE 8% CRAUE AT 1R 1E 5% 9% B
(AN L TEAH R I TT A e Je s il 4 A7 2K
T, =HSE PWM SEGERRT FLUR TEOCOR AN T
THOPEERLSS, FTUA S HCE PWM BRSE S T
JE RT3 519,

PDF SCHFi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn


http://www.fineprint.com.cn

45 20 11 AT

P PWM B2 SR IR S Hh o5 R ST 42 BRI 5 65

o K TRE
‘ Tﬁ@: D#T?ﬂ{%& szTzfli{z‘: Dek

Ls

LS
T Ta,
TS&h{z:: Dok -|L{%s Duf 3—;{%: Dk
Cda5

T“#L{z:s T“%L{z; Tﬁ@:
1 =8 PWM EiRRayE AT B
Fig.1 Themain circuit of three-level PWM rectifier
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Fig.2 Theequivalent topology of main circuit
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Fig.3 Theblack diagram of state feedback decoupling
current-loop control system
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Fig.4 Theblack diagram of decoupled
current-loop control system
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Fig.5 Theblack diagram of voltage-loop control system
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Tab. 1 Neutral point control method in zone D,
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