€ ) B #H & B

Electric Power Automation Equipment

$£39% F1H
2019 1 A

Vol.39 No.l
Jan. 2019 @

T B R B P RN E Z i NPC 7Y
o HR P 28 23 51 X 4 il s W

E &' BRBW BFEY MET K B!
(1. s k% azshikf3r, LiF 200090,
2. Bl KkE 4F 528 24%%, EF 201804,
3. bifd A E Wabskd 5 A E], B 200041)

FE . AR Z B ZMEFIE(NPC) R Al FiF K Ba) Z RMELE R R ERT K FELE N A RS R
A OREB ARG Z B NPC B AR T E BIINEM, A—FHAGIE Z REMREELGOR Z
RAEM BRI 2/3 09 Z R M B R B s ik M3 LB HAMN SRR 2 4& ) WEE w3k
LZRABLTFTEERRAGHER T BHFELFEBALE RFRLRAAHRFEANFRTHEFHELGIEHN
o M HAICE Z R B E L BRI TAFRIE B ARE R E A DME TR Z R AW
ARG AT FER I F Ao o0 AT RIS R B0 A R R R, 5% s A5 (PL)
TR AR TR ALIE ) AR R ER F R AAL M AR R

KW AT AR Z RIEIN; AW FE TR B RIR TR A E A

FE S ES TM 464 CERARIRED ;A DOI;10.16081/j.issn.1006-6047.2019.01.003

0 5§

RS Z IR AL AETH R RE A R | L 3l
FEL I R LA B H 28 e B Bl s, o T i R 2 )
PR Z IR N SCER[ 3 ) MRS Z TR
FMROFEEY b AR R Z AR TS 2R N AR R
15 72 5 ) 26 e JER B A S R, o R O e SR
[4T4 H — P e BT TR AL e Z W3R TN, iZ T T
FEPHF ek, B 35 1 it AR 2 B 00 i R /K
T B Tl X s e R IPRAG TR . SCHRES5-7] 42
W JLRPE Z RS ZE TR LA R B LT,
RENS 0 25 FRAIK 7 VR I 265 H 25 o R el JE U Bl FL
BRGNS TE, XL ESCHk T Z PR
FARE A, AR SCHE— B RIS S HL /N FH R RE T K Y
BUE 7 P53 T A HE 0L (NPC) R AR 2%
ZEA R A A NUAE Z YR NPC Y H - 300 A8 4 1
FFFERT S

Bifi 7 e s o e S ARG & e, -
43 (PL) $a 6 M LB 9% ( PR ) #48Hi h S TG T 4% il
17 FH 380306 70 4 1 4 i v 3 s ol Oy i A — o R
JE FREE e — el HEEE I M RS E kS
EMER BN, X ke LW E AR T LR
RN SCRRT 11 R — ol 7 0 s R, 3% 4
SR BE A T4 595 T 45 22 b o 2 e B O 2 i ke 3

YR B3 :2018-03-11; f& B B #3:2018-11-08

E4WH: DR GAMAF AL TR R (61573239) ; Lk
T EAH KR (14110500700)

Project supported by the National Natural Science Foundation of
China(61573239) and the Key Science and Technology Plan of
Shanghai Science and Technology Commission( 14110500700 )

ARG FRSRRE , (225 H 25 N A 558 R H
TAREMBIER, S5 e 24, STk 12 6o
PR 51l 0 FH 380396 AR g8 A 4 il =2 v | g ol 3k T s
BT 4 o (B A0 O 22 BRER P H AR B2 e 156k
{HU2HE PR T RGeS, SCIR[13 1 HC
Pl oy FH 2130 A48 g8 i il b g R e g
PR R G T3 R, 2 0 BTG VR 4% ol 1Y) BE 2 pR
AR 2%, WS (SMC) HFF S IGE 24 10 T
FBL, W8 R G A, O R B AR g8 1Y
Pl IS T A A P R T SR 16 ]
PG S50 P14 T e, 15 2 R
il BB 2 55 22 G2 1 s A ) g e 5, XF S ECE L B A
REFRIBTAE SRR 4518, SCBR[ 17 ] ¥ i B il 5
PR #5iAH Lb, 15 20 78 A5 455 61 58 02 - 0 19 285 e [0
JE | FEAR R IR D 2518

ASCESCIR T —FhB B 00 7 J5 NPC L H
HLOP- i AR ER D I B AR PN RE S 2 B R Z UR W 4%
() F+ R BE 7 AR il B OS BhLIR s SR S TE e TR R
FOEY SR b R AR ] I B T S 7 5
AR A | 8 A IGE 4 AR AR, f AR
i LU0 PR A RO B o 5 R B AR B
SR S0 50 UE T T AR ) 0 BT RO Z IR
NPC 5 1 HL - 380 A5 i 1 P 42 1) 5w 19 A 2501 Fn e
L

1 FBINE 7 8 NPC B F A T 28R b
5T {EFEE

PR = AT RO Z PR NPC AU o H S 0 AR 2
RGN 1 FR . ZHh FhaA8 3 2 oW



@ e 0 & % it % ®130%
_______ PHEZIR NPC #U T 1
: Vi L, i |
i Bt ;
! Vb4 i ) Ta KANTs, KETo 1
! Vi i
Usrt C & Vos C. i Vor KFTa Vo jK NPT, Vazx KFTe, |
T T 2T v |
| A2 F J@ Tas V2 & K&T, Vazs J@ Tes
i v, |
i ZSV‘“ J@TM B32§ J@TX‘CSZS J@Tm |
: ]
i
i

. N Tgs
&"Vps T
ZSVBG J Tsr

___________________________________________

B 1 #FHEIXAE 7 78 NPC B B i T 88 A $h

Fig.1 Topology of new dual quasi-Z-source five-level NPC inverter
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Fig.2 Working state of new dual quasi-Z-source inverter
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Fig.3 Comparison of boost factor between new
dual quasi-Z-source and traditional dual Z-source
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Fig.4 Control block diagram of sliding mode control system
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Grid-connected control strategy of new dual quasi-Z-source five-level
NPC inverter based on sliding mode control
LI Tao',CHENG Qiming' ,CHENG Yinman®®,SUN Weisha' ,CHEN Lu'
(1. College of Automation Engineering,Shanghai University of Electric Power, Shanghai 200090, China;
2. College of Electronics and Information Engineering, Tongji University , Shanghai 201804 , China;
3. North Power Supply Branch,Shanghai Electric Power Company , Shanghai 200041, China)

Abstract: A new topology of the five-level NPC dual quasi-Z-source inverter is proposed to overcome the problems of
the traditional five-level NPC ( Neutral-Point-Clamped) dual Z-source inverter,such as excessive starting current of
Z-source inductors and limited boosting ability. In comparison with the traditional topology, the new topology can
effectively reduce the start current of the inductor of Z-source network by nearly two thirds,and double improve the
DC-side voltage of the inverter. The proposed sliding mode control is applied to the control of quasi-Z-source five-
level inverter system,in which the linearization can be avoided and only appropriate control law is required to be de-
rived based on the mathematical model of the system. Firstly,the working principle of this new five-level NPC dual
quasi-Z-source inverter topology is analyzed. Subsequently, the state space method and small signal model are
applied to the Z-source five-level grid-connected system for mathematical model derivation and analysis. Meanwhile,
the sliding mode controller is designed. Finally,the simulative and hardware experimental results show that the sli-
ding mode control significantly improves the stability of the system and reduces the current harmonics compared with
traditional PI( Proportional-Integral) control.

Key words:new dual quasi-Z-source topology ;five-level inverter;start current ; boosting ability ; sliding mode control



