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Control strategy of multi-level inverter based on a new method for detecting positive and negative
sequence components under unbalanced grid voltage conditions
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(1. Key Laboratory of Control of Power Transmission and Conversion under Ministry of Education, Department of Electrical
Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Guodian Yunnan Power Co., Ltd, Kunming 650021, China)
Abstract: Control strategy under unbalanced grid voltage conditions is one of the most important issues for grid integration of high
penetration photovoltaic (PV) systems. The output power flow of PV systems is analyzed and the reference instruction of
grid-connected current is deduced. Module value detection method is developed, which is a new method for detecting the positive and
negative sequence components. The method realizes the detection of the positive and negative sequence components in off
coordination based on mathematical relationship between the module value of the space vector and that of the positive sequence
vector and negative sequence vector. It has the advantages of clear geometrical concept and low calculation cost. Finally, the
simulation is carried out under the unbalanced grid voltage conditions. The simulation results verify the effectiveness of the proposed
method.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2012AA050204).
Key words: multi-level inverter; unbalanced grid voltage; positive sequence component; negative sequence component;

gird-connected control
PSS TMT76  SCERARUG: A g T 1674-3415(2014)09-0074-07

0 B|= ARz, TSR B AT EM AR, AR
= RETGARIE M I KBH AR FH I 2R et dh . 51L4

BEE BRI R BRI S HIEEE, (LG AbaelE PP ARSI L, 2 P s T B
PR FEAE AR R v RE SR TG A ™R 2% SEARANE S & . BB iR, TPt
5o LUKFHAE AR A H eI L TET5 ey Wi, ARSI N g sk N T 77 i S KSR 2, DRI 1
R RIE 52 T 2N AN, B RO
HEEIE: BRSHAFLLE 863 i3] (201244050204 ); RARGENBE I RS, YR RGN N 2 8] ) HAH
B R B AL AEAE 550 (2013DFGT1630) M H R e R AEANKSFR R R, LA




W, 5§

ANPAIG DU TR R IE R o) B 14 2 H-a0 AR i S - 75 -

FEIAT 577 5 5ok S BOCIR R G B A ThIh R
W R PRI, 23 2GR I R AR ER 1K 1E
HAEATE IR, WFFT AR I P AR % s il A
TR R LR A TS, PR UE I X AR 2R AT FRL I
ASPAGIOLT 24T, WSEBDGIR R R G m Ak
FeE I MasA T R H S .

76 LR R A AN R I, O T R AR AR I
AR R B RAFIIBATIERE, W5 BB X Y
4 SIS o Rioual P 58 AFEHFE T 1E 7 dq lighs Ak
Fr 2 T T e s spemss , EIVRG R - S i A A s ol
ARG, FH T 8B R BRSNS 60U 4
AR B F E mC . a] % RAGAFIE R dq A kR
AP TP B AAAE 2 UGk, ASRESZELE
XAy R R bR o A T e b n)
Hong-Seok Song %5 A4t T [ R HIE > 577 [F]
0 e AR ZR IR ST AT AR T VA B S5
JE IR I PR AT H I AP T Ak
b 2 TP T e 4, AL RO AR N H A iR,
WP ARSI G =R, Rz e —A
B e by

HL Y PR PR T 70 20 TR AL i L AN -1
S I B IR . SCHR[7-91 R SRR 43
Wik, WA E R TR 0o
FEAl, TR S AR 120° B 90° , FRLebx)
PR 43 0 PR s S A9 3 0 P AR o R SOk
[10-1214 FH 28T I8 6 Dy DI 26 (1) 717 35 24 S8 Iy il v
NARG PRGBS T &,
EE MR VLR T B AT I P R I o 555,
DRI L RE ARSI PR, ANREAI R, I H AR A REE
RN A1 o ARG B SCHR[13-141 K H 1) 4E
I} 5ok B e W L R I P S U o |, AU TR
FOPRFHERO IR 2 Fidi e AHAZRTT0 L B = MR
Bos, FkE RO H— B MR KA, 7
VNG TCTMER 20 B FE Y IR R ARUP 2 e SCHR[ 1SR
FH 2T 2 By PHE A R 5%, AN a4
T IEB AR S EUI RS, BN ZER LR, A
REAR L b /2 1P A 205 03 1 R PR R 25K
SCHR[16]3E HBE T et A bR R W =M sk, B
W S R 20 S vk — RE R B A N, (A & 2]
TRE-MEHOEH, IMHERER,

EE X622 BRI T AR 2% 5 P AR G 1 H 5
K, CAMIER SRR Tt SR AR i)
B, AR R EIE T R, R ENIE.
J 4 SR 7 v —— R R . 1% 7T
H R R SR RSB RN D7« 475 R s TR SR 2 ) PR 4
SRR, SEHTHRMEEMIET. fUPPLGE. HE
PN BRI, h 22 FSP AR AR SR AE FE I HL R AT

ot R iaAT R g ] e fe BT .
1 =P RS T R R

B I = PRI MY A g R B R, S
HIRBHEHUE Ve BOBRHIZ 5 DC/DC THEH .
DC/AC WARMr i 2 fgk L 3 -, JEid
TR ol PR A U O] L S I AR B IR I AT

[P
[ a &of 454

%zs§}2§{§ K4§g§g

af

1 ZBFRAF WL R
Fig. 1 Three-level PV gird-connected inverter
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Fig. 2 Graph of space vectors of three-level inverter
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Fig. 6 Schematic of positive and negative sequence current of
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Fig. 8 Simulation results of PV gird-connected
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