K FH

40 24
201942

ACTA ENERGIAE SOLARIS SINICA

'\_#L' ‘jl‘& Vol. 40, No. 2

Feb., 2019

N EHS:0254-0096(2019)02-0538-11

RN T HMFETRELM R R L E

ZHI R R

ITmE, Bimse, KaL

GRS ) B T BE S A S P R b A B RS 8e, 2 066004)

OE S B IR (RS AN A R A RV, 48— i T o8 L AR R AR T BR A TR AS
DRIE A FH R A R T 45 , Ot P 2R A T 45 T A A 6 E e 9 PCICQPCI) IE 87 i R PCILIE T 2 B fit
I PCI LK 8 YU IE §0F A v PCT A — ZR O o B oxd bk W 190 ) S0 A o — o 00, a4 ) e 249 T o O
PO 39078 e X R R i o 5 R A I 00 330 7 g A 7 LR S, 6 T AR A s o e B AR R AR Y

IEAPE KA o

REEIR . RIS A PRGN A R ARERA

FE3ES: TM46 XEERIRAD . A

0 5i

AR I 0 395 728 5 A ORI A BE R A R R
B A BB 22 40 1Y JF 42 11, L4 o) 2 S 30 H B v K
24 N I R A o 2k 2 Ik i r MO e YR AR
AR R A5 v P O 302 e A il 45 75 B ke i 2
oG

DCAR I 9 305 22 25 5 P ) B AR 32 , oL ) i s )
B AR ZERE B R 0 10078 32 A7 P BE R A 14 PR fE
JithE o SEFRas AT A R BRSSP
LW ls Qe AR ARG ARAR SRR AL e O
SRS, 3900 g AN S g Y PR 2 I R A AN Al
I s A2 ) I 0 AT DR TC D Dl 3t 2 % A %
R ¢ b s 2 LN LB o NG N b UL E T
P R, BIFE A B P 19 o 300 A 25 14 o
R U v AT

FRIT I AN P18 S i 5 F I 18 B 42 o)
Hi AR FEE A . £ Pl(proportional intergrator) i il " |
% T PR (proportional resonance) # """ | PIR | PI-
ROR (proportion integral-reduced order resonant) ¥

i =0 AP v 22 PLBOR TR SR TR A

][

Kim B 2016-10-13

B2 T AR ) 25 s SO L A U A T AE
TP o AR, I 7R IE B[R] A0 e % A bn 28R A IE
TP HLUR 23 SR A T ) X 3 g ol e K H %
P S HEL 2, [F) 20 e A s TR0 5 38 s 41 7
JiT, 2 P15 B 57 2 4 ERE AL b 2R [ I
A UK R AL T DB 0 R AT B ] o AR AR AR R 3
WA 73 Ffp NP AR PR TP 58 . 2 PR #2230
it X L I R S R AT OE 970 0 S R I, AT B
P R = B 9 Qe 1 A B8 g e R I o
SR Y S AR BRI/ (2 PR AE A B & T 2 Bir
U E BV INE A kol BN R L W N A e A Y
il 75 S 75 B R T AR i 2% . PIR (PI-
ROR 3 il RETE [ A5 Jie e A b A1 e 11 A b 2R T S B
LU FIAE L 43 5 A L X T 9705 F A S
A7 LY IE B i AR M, (R P A 2 80 2 B
HRW, SO IR, — 2R LIRS E
IRFEIE  is I B AT AR SR R

R SCAR HH — i e P 250 A g ] O 3 o A AR
A5 ¥ 453 #) IE J¥ #E PCI (positive sequence quasi-
proportional complex integral , PQPCI) | 1F 7[5 fift fi 1

PCI(positive and negative sequences decoupled quasi-

EE&TH: ERAKBFRAE(51607154); Wdbd HIRRPFEIE 4 (E2016203357; £2018203152) ;5 ifdb4g i #4: (QN2017362)
BIEEE: LIRTE(1980—), 4, Wit BlEdZ. BibAR0m, EZNGR A s e mk RS . MM RGBT

P B IR AN A5 T T BESE o wxh@ysu.edu.cn



24 EWERAE . ARPAL AL T I 50 e A R il o S AR i 539

proportional complex integral, PNQPCI) | 1E L ¥ 2 Fit
fift #ME PCI (positive and negative sequences 2-order
integral ,

decoupled quasi- proportional complex

PN20QPCI) f = ¥ 1E 17 JF fif 4l . PCI (high-order
positive and negative sequences decoupled quasi-
proportional complex integral, HOPNQPCI) 55 — 2 5|
il . HX T PCLI , IEJFHE PCTAE TAE sk
AT 38 AT 8T PCI, REA AR ] v, o0 A5 < B RS o)
I FEL VA 3 o) L TR R 0 5 HEC L AN P A8 7 2
N IE U AR PCL AT AR IE £Rp 23 2 45 4 O )
FL AR B T, TR ST GE ST 2 DR
#HE PCI i, PRAIE I I FL I A5 2500 8 [] i SR UE AL
Py A VERE s BT, X L b S A AR I8 1)
R, o UK AE B AR PCT 45 1 25 BE A 5 0 il Kk
IR XS I 0 R IAL B R W O 0 AR AR E B AT .
AR ICAE B 1A BR 2R 52 = AH LCL JF P28 4%
108 o 77 TR S 6 6 ik A RRH ol A Y I A R
A

1 FWFE AR 44 e i A= =R

1.1 EEBEER

1 R AR SCRIFFE 1) = I I 38 AR S8 25 R 4R F
K LCL g &, Horh BB U, i1 W] A R R
PO AR CL C A IR R L, L,
U LAY C K PH 2 HLBH R #4) B LCL D8 P 4% , Horp
NP3 11| OB UG 2 T SRV NG R aE R e AN
HLIE , w, A HL R HL R

o
+
\% V. Vv .
C]J— l_‘ﬁ’} 3“3} 5"@ i Ll i Lg STS u,

a2aaa' > Y Y Y\

Udc L Y Y Y\ LYY Y

._ml Na'222a%

a

K1 =AHLCLIF Mg 4h
Fig. 1 Topology for three phase grid-connected
inverter with LCL filter

1.2 FER a3 il SR A

K2k op Hrak AL bR 22N I 3 A5 g 2R G4 il
RMEHER , I HOREERL i, MBS HT G, iR
VER AR Gls) By%m A, ok s R i

18 o 23 6] K 2 K e 95 ] (space vector pulse width
modulation, SVPWM) Ji5 £E Ji IGBT 4K 5l , o 42 il ¥
75 v i LD B U w,, L FREERE LCL R A 5 L M
FHZE

OQ
|
1in

B2 PIAHER AR AR T I RO AR sl et
Fig. 2 Control strategy of grid-connected inverter under

stationary frame
e IF W g R GE P R TIZ AL, &l 3 B

o EIH Gis) ARSI, R WIS, K A
PWM 7R gs S5t 5 , — i K=U, /2 .

B3 = R A A il ]

Fig. 3 Control diagram of grid-connected inverter
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RESEARCH ON GRID-CONNECTED INVERTER COMPLEX
CONTROLLER AND ITS CONTROL CLUSTER UNDER
NON-IDEAL GRID VOLTAGES

Wang Xiaohuan, Pian Shuaihua, Zhang Chunjiang
(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province , Yanshan University , Qinhuangdao 066004, China )

Abstract: A general complex controller is presented in this paper, which can transform into positive sequence quasi-
proportional complex integral (PQPCI) , positive and negative sequences decoupled quasi-proportional complex Integral
(PNQPCI) , positive and negative sequences 2-order decoupled quasi-proportional complex integral (PN20QPCI) and
high- order positive and negative sequences decoupled quasi- proportional complex integral (HOPNQPCI) under
different conditions. They become a series of control cluster to ensure grid-connected inverter operate steadily under non-
ideal grid voltages. Finally simulation and experimental results verify the effectiveness of the proposed method.

Keywords: voltage control; controllers; control algorithms; general complex controllers; control cluster; non-ideal grid

conditions





