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Abstract: The output current tracking control for inverter is crucial for grid-connected photovoltaic power

conditioning (PVPC) system. Firstly, the work builds the three-phase PVPC model and analyzes its dy-

namic structure, introduces the feedforward compensation strategy for grid voltage disturbance. The cur-
rent closed-loop system is simplified to analyze the PI control correction .technology. A zero steady-state
error traking technology is presented for inverter output currents to make the system output current track
the grid-connected order current in real time, eliminating the effect of grid voltage disturbance. Finally,
simulation and prototype experiment results validate that the control strategy is reasonable, reliable and
practical.
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Fig. 3 Guid voltage disturbance feedforward compensation
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Fig. 4  Simplified current control loop
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Fig.5 Bode plots with PI control
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Fig. 9@ The results of current tracking

A EECRAH AL PLERIEOR, T BRI
Tl R TG 2 BR R R AR R N AT LA
H, SR T A R O TG R 2 BRI 4 AR B R Y
PVPC iy H e S AS 58 SR ER R 4R FR U, LR ER BB
TR AR P RIBORMLL, 3R/, BRERR
o A RUE T 2T LI o # 22 BRUER AR IE &
ARV LASCEUFF L ) JC R 22 R, R MR
F5T iy ) PR O TG R 42 A R A i L gt
e S DU L R U PR BR B S P4 S R, AR
#Mﬁ%ﬁ%%&%ﬁ%ﬁ&%%ﬂ%%ﬁmmu
FEAGRRFRIE o B LB S TR T L U O 22 IR ER 1Y
PR, AT LA A A ' R 308 A i L
P L P P SR AR 22 SR T, ) P A LA
A U B RAGIN S R W R Sl R R B, e e X e
A0y 380 V, WEEME AN 315V, HIRR
50.058 Hz i, P75 A A e W0 HL 5 9 00 28 2% a

car o
P i S R

K10 PVPC RGLHIH: M K A TIAE
Fig. 10 PVPC grid-connected generating

M 10 ATLAE th, JBARIF M AR 2% a A%
HLUR-S A AH HL R R 22 B8] B AE A2 25 29 4 0. 08 ms
(WRIZhZH 70 1. 14°) , PVPC RGLEIGIRIHF
W e i 2 R RE R, hEREF &S
99.96% o FPUIAS Fx ey th AL L T LA SE I BR B 5 I
54 H, %Zl::’:ﬂ%tﬂ%{mﬂﬁ%%%ﬁ%o Fis
H, SR P28 g5 B0 i R R R AT . A

SE IR a AR LD R AT RS AT,
KRR IR H, PVPC RGEAEIGIRIF P & LA &
WL Zh A R, I R AL R IR A AR, o
T TR RS o

& 11 J2& PYPC ZR GBI L 19 L Ui A9 1 T4
W Hr, WERFTLUE , 78 PVPC RERAJG,
Tl* FEL P9 FEL I ) A DB MR AL R /DS, 1R IR

IR — MR Ko TAESEBR A =40 =
%%%* 5 YA T YRS IBE T A2 Bk 5 IR
W, H @tbi@i—fw, 5 Y7 (J\m{}j}i@iﬂj@/ b
E
g
H
&
S ,
125 Hz/Div
g
£
:
125 Hz/Div

B 11 PVPC RIS # P B I A0SR 4 A

Fig. 11 Spectrum analysis of Grid cwirent
with/without PVPC



%13

JEJE AR SR DR AR SR th R VTG R 22 BB 2 63

5% 4

JON

£ PVPC RGeH, FVRAEHI I EEAT 5 RARE
90 Bl T A JS PR S 3R TF AR R E T, ATRE
FARBEF =L R RETE A B R R EeF EAT TG
AN AT, PRI H: P 306 A 8 ) e P R
R BB RGN E R SCER I M ALY
PO TR BRI s, 4R T RGO
BRI PEREFNIE R L BB R o (7 B S S e SRATE
TP A, PRSI

S 30HR:

[1] AKAGI H, NABAE A, ATOH S. Control strategy of ac- °

tive power filters using multiple voltage-source PWM con-
verter[ J]. IEEE Trans. on Industry Appl., 1986, 22
(3): 460 —465.

(2] FI, HE, WHE, % BRI HRTC I RAME
[M].2 fi. d6ET: Sl ol i, 2005,

(3] WwET, HEs, TH, % SRIFMIERATRE
[J]. PEBHILTRZER, 2007, 27(2) : 75 -79.

(4] BHRER, XUfh. JeRITI & B 2R g8 BOHE i SR B BF
FEHE[I]. REHEEM, 2009, 21(19): 6161 ~
6165.

[5] ABEYYASEKERA T, JAHNSON C M, ATKINSON D J,

et al. Suppression of line voltage related distortion in cur-

(6]

(7]

(8]

(9]

[10]

[11]

(12]

rent controlled grid connected inverter[ J]. IEEE Trans
on PE, 2005, 20(6) ; 1393 — 1401.
MR, M, AR BT BSTIERIGR I M
DMBEBEWARGELI]. FILREER: BRBFIR,
2009, 48(2): 49 -53.
KUOYeongchau , LIANGTsorng juu , CHENJiannfuh . A
high-efficiency single-phase three-wire photovoltaic energy
conversion system[ J]. IEEE Trans Ind Appl, 2003, 50
(1), 116 - 122.
TAN P C, JUSOH A, SALAM Z. A single-phase hybrid
active power filter connected to a photovoltaic array[ C] Vi
The 3rd IET International Conference on Power Electron-
ics, Machines and Drives, 2006 85 —89.

SHIMIZU T, WADA K,NAKAMURA N. A flyback-type
single phase utility interactive inverter with low-frequency
ripple current reduction on the DG input for an AC photo-
voltaic module system{ C] // IEEE Proc of 33" Annual
PESC, 2002, 3.1483 - 1488.

A, LRGSR M. JEAT: MU AR

Ft, 1992,

B, B2, EENR. AR SRR e EhE R

SAERILT]. RIS SR, 2004, 21(4): 631 -

634.

DIEEE, AR, HER. HE MPPT ThEERaikiE

%\ Matlab @ F 5 B[ T]. R HEZER, 2005,

17(5) ; 1248 - 1251.

T R R R R R A R R R I R R R R R S R R A R\ R S N N N N S N NN IR NSNS

(B8R 57 30)
(14] Ejopg, #HXE, B, % &T LS-SVM Bfiis &

SRS EEBAER TN [T]. HRRZEZEM: T
Z2h, 2008, 38(1): 239 —244.

KANTZ H,SCHREIBER T. Nonlinear time series analy-
sis [ M].
1997.
FRASER A M,SWINNEY H L. Independent coordinates

L15]
Cambridge: Cambridge University Press,

[16]
for strange attractors form time series[ J]. Phys Rev A,
1986, 33, 1134 - 1140.
GRASSBERGER P, PROCACCIA L
strangeness of strange attractors[ J]. Physica D, 1983,
9. 189 -208.

KENNEL M B,BROWN R,ABARBANEL H D I. Deter-

(17]

Measuring the

(18]

[19]

[20]

[21]

mining embedding dimension for phase-space reconstruc-
tion using a geometrical construction[J]. Phys Rev A,
1992, 45 3403.

KUGIURMTZIS D. State space reconstruction parameters
in the analysis of chaotic times series-the role of the time
window length{ J]. Physica D, 1996, 95; 13 -28.
KIM H S,EYKHOLT R,SALAS J D. Nonlinear dynam-
ics delay times and embedding windows[ J]. Physica D,
1999, 127. 48 -60.

FkAE, K, MEM, % RN EFIIR M E
PEETRMBTFE (1], WM = TR B4, 2008,
23(1).21-25, 32,






