EIBEE3IHY
2013 % 3 A

% 0 6 # & B

Electric Power Automation Equipment

Vol.33 No.3
Mar. 2013

JET PR 5 PLER ARSI £.5¢
FLATEANRIEAR

FwRE AR B E | X E A
(b HARF SALHETIREFE, LT 102206)

WE. M2 7T R RREGARENTH T H ST ENERD LCL BIERZERRFTM AL PaER
FAPREFNBETAHZURERASLTLT T PIRHNETARZARZARASLAL TOHR RE—FX
F o633k (PR) 5 W6l 42 5 (P B A H 9 F M i T B AR EAEH R AHRFRNLATHALAY T,
& A MATLAB/Simulink #4745 A% 4R & |5 PR 424 49 PR 5 PI B A-42 8] 7 ik 7T VA A 2 37 4]

KK FMALREANEL NG HAES> T,

KR, HREN; BROIEH, EBRE, BRFMAL, %4

FESES. TM615 XEARIBAS . A

0 518§

JEAR (PV) A L BA - B2 A AN | TE 4 8 fiE
(4 58 R8T AT R B fe HL KR T S Y A LA
RZ— o FARIF R K R 58 2 fOEAR RSB |
WAR R SIS ORI P2 A 3R A% R HOLIR
FUREH AN R 0 (14 S B0 P | L9 B4 1 O AR 1 471
BEBRIZAT T I Ky - R R i) FL 3 ACTE 5% HL I PR
EEAESS 23 ST F GEaE A s R A
A A AR O 3 2 1 1 3 o SR SR AR R I LT
FEL AL A A0 TR A o 4 4 e I o 0 A A R O A
HECRH I 48 4 T8 A HL M S2 BB AR L R G2 10 01 )
H ST 00 O T 06 7 2 2R G i D i — PR 2 2R TR
B A S B R T R R R R S SR T, 0
B AR TR A R BUR AR i RFE K, B2 i R L ALK
R A A vl W T e A <D B B BURAPE n S
AT ZE B0 0, AR S i R G R O TR T
I RIS I 0030 A8 2R 48 8 R 008 AT LU AR B — 5 f
fe, (EL R A0 R T i R IR B UR TE A S BT Y 7]
A PR AL A AR S R A O L A D IR R
R RGAFAEF A A YRR A -
N e e el T A 35 A 2
e 2r AR A b= A B 7, MBIk R i R
>R FH 0008 T 45 5 PR O 2 22 1) DR D)y [l e o 2% T
LR 4[] 27 A= L A BELOAE O B U [l e iy A
Je 7 A A A L IR AT A B — S R A 7 (H
JEAE IO A B G AR A L AR e [ g HLBEAH X 45
/N SRS TR DGR R G RN 3 L 2 1 R
AR LI, A SRR B R R SR L IR Tt
e B #2011 -08 - 17; € B B :2013-01 - 07
EETH . P RHEIAABILS R FATEFBA A (12MS26)

Project supported by the Fundamental Research Funds for
the Central Universities(12MS26)

DOI: 10.3969/j.issn.1006-6047.2013.03.020

PR W B AR B R b 22 8] 25 7 A T FL O, B N B & 4
A e, SEPR A HronT DL A et R G
F OB i T 7 A el N B ok AR L I

L 1 RG0S SR VPR AT B R I o e AR
AR B L Rk A CH B ) s AR
JIT AR g TAE SRS | 5 35048 e 25 1R R 5 385 Jin o ) Fi
2500 J ik, T O v 0 G R IR DAL T BB BB A
PRI, 51 W7 rlL 5 5 25 1T BB 38 I8 I 2 89 [EEE
Std929—2000 H AL E G AR £ GE I I HL 3 OB 4 iR
WhIIINT R GERUE IR 0.5%, it #F5E R IF
IR B TR A () EL A ) IS X

HErE MR TR EBRGEHREAT T
AR WEGE SR AT R 30 28 45 AT LAAT 250 i B
T A R (R R S AR SR L AR A
)5 LT e ) B A H RO SCHR[ 11 ] — b
F T WA ARSI R A I i BEOE T S E A
FHAEL A 3T 990 4 SR R O A R A K
TR DU ST A RS B S S B O I AR I R A3
AR A /0N VORS00 G 4 AS S T 2 5 30 M Aff 1) L
ARSI | HCAG I 52 2 SO 5 | A I I8 1 T v A
e 0 T A2 SRS 0 F, i SN S O B BE n A
SCHR [ 11305 7 78 I 0 306 A5 245 i o 00 = 16¢ s L P
Z5W BTN 7 o 107 Tk AR BR A R 1 IR 43
s (T kK SR R R 32 U A O —
R, AR R, SEBR N BRAR Y R ANAEAE
(), HL 25 ) 2% S BOKE 52 T 2 G0 B HLROCR T HL A
X — EAIR T | R W7 I 2 a R R B 1 TG i it T
R RIS, SCER[12 42 1 —Fh T R I A
B EL A 7 i SR AR O AU B B A (T
Do) 308 A i BOE AT S A R A, ST S B B L A
FPFE (2 BRI W R G R H LCL B8 I #4508
W s HL 2 B B i DA KRR UL F 2 I L T TR K T R



%38

SR, 45 HE T PR 5 PSS 728 SR W 4 0 AR O 190 28 28 B0 A0 o AR @

R, ARCEET LCL BLUE P ARAECIRTF W 028 2R 458
Iz BT B, o A T A M R A ) AR TR
K LCL B g P s YR I W 3072 2 48 v iy A
PR B T — A T AR (PR) S PLERG %
] A ELAL I AR B A 3T ik D BN A/ LA F P g
HA G AR 8 7 BT, 05 HA R g E 15
A R

1 EF LCL BUiE K 2B F W i T 2542 Hl /R
B4 7

1.1 BEFLCLBREEENEBRXKHANSETRER
B E

KH LCL Z5F gk a5t L LC 254 B 4F iy
T UCRE PR R R Ay e R LA AT DA R Dk
it , L] F o AR B A L JER 1 3 ] A 3 0 o o R A
FIVEF . 2R B0 AH R A0 U8 P A58  LCL UE % #% 1) RL H
R L A LC MR /IME 2 A R TR L sh A
PERE | [F] B 38 AT FEAR A | /N e B A AR B &, 7F
RN A LCL U8 U 45 (M e T R B & 30
B 1 A () 3T LCL R UE B AR 0GB A I ) AR
AR B R OEAR BRSNS OK FH RE e e o BT FLRE
DC/DC 15 52 B e Ky 26 i BRI (MPPT ) 42 il Al L
WIHEDIRE, DC/AC 48 85 th 480 LCL T pE %
A B I b 3 A A ] I R o S
o R (i) 48 [ R 1) 1 5% 0%

y
DC

1 BT LCL BIR K 3300 B A8 I W i 22 38 JR 28 )
Fig.1 Schematic diagram of single-phase grid-connected
inverter based on LCL filter
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Fig.2 Current loop control of grid-connected inverter
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Fig.3 Simplified diagram of LCL filter system
with additional DC blocking capacitor
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Fig.4 Spectrum analysis of LCL filter
and LCLC system
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Fig.5 Single-phase grid-connected PV system with
inverter based on half-bridge topology
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Fig.6 Simplified structure of grid-connected PV system
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Fig.7 Grid-connected current and its spectrum
analysis(PR control strategy)
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Fig.8 Grid-connected current and its spectrum analysis
(PR & PI integrated control strategy)
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DC injection suppression technology based on PR & PI

integrated control for grid-connected PV system
LI Xiaozheng,SUN Jianping,ZHEN Xiaoya,LIU Jianwei
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)

Abstract. Several typical DC injection suppression methods are introduced and their applicability to the PV

(PhotoVoltaic) system based on LCL filter is analyzed. In order to eliminate the DC component of grid-

connected current,an integrated control strategy is proposed ,which adopts the PR (Proportional Resonant)

controller to track the AC reference and the PI(Proportional Integral) controller to track the DC reference,

without any static error. Results of simulative study with MATLAB/Simulink show that,compared with the

PR controller,the PR & PI integrated control strategy effectively suppresses the DC component of grid-

connected current by PV system.

Key words: DC injection; integrated control; electric filters; grid-connected PV system; control



