ELECTRIC DRIVE 2022 Vol.52 No.19 WA 2022F H52K F19H
— o T A S Do A AR 2 FE R AN ST MBS TR
SEIE, '5i5E
(ST k3 ©a 5 | TSR, L4 408 230009)

FEE - Bl 25 SR R AR 25 T A BE VR 11 % SR H 25 42 5, $2 55 00 W R Fas T il Sk S Roe tE e &k

HRGEN I — O AR o 32 #8135 P52 0 5 78 P 1) FE HE OSSP 487 1 175 0 T 739K SR A% 98 F e 4
i, I 3L 884 TE R RRE A B AT, HLA L 52 a5 (PCC) B HL R AR AN - BE AP Bl 2 T s o B X
I R G PCC i B H AN ST 1) R0, 488 17—l 5t 18 Fl S P A M ) SR, 7E A 0 1 T4 ) kil |-
FUATE Y JCH T 3 M 1] 167115 Hi P 7 Aot 2 1] 3, 28 o A st 720 g 1 Pl P A 2 25 (L, AT A5 R0
Wi/ IN T O I 3 A NPT R L ST T R G/ IME SRR AR B T AT T R A 1 A
B, i U5 B AR E 132 T a2 1 SR s 0 A Rt 5 T AT
KR N IFEH] AT TUF R RT; ME
FESES . TM72 XERFRIRAG A

5o H
DOI.:10.19457/j.1001-2095.dqed 23029

An Improved Compensation Strategy for Voltage Unbalance of Grid-connected Inverter
MA Zhiyuan, HUANG Haihong
(School of Electrical Engineering and Automation , Hefei University of Technology,
Hefei 230009, Anhui,China)

Abstract: With the increasing popularity of renewable energy sources such as photovoltaics and wind power,
improving the reliability and stability of grid-connected system operation has become a key technology in the
system. Affected by the dynamic characteristics of the grid, if the traditional droop control is still used in the case of
the grid voltage imbalance, the grid-connected inverter will not be able to operate stably and effectively, and the
voltage and current imbalance at the point of common coupling(PCC) will also be increased accordingly. Aiming at
the problem of voltage imbalance at the PCC in the grid-connected system, an improved voltage imbalance
compensation control strategy was proposed. Based on the traditional droop control, a positive sequence reactive
power droop compensation loop and a negative sequence voltage feedforward compensation loop were introduced
and superimposed to generate the inverter output voltage compensation reference value, so as to effectively reduce
the voltage imbalance of the grid connection point. The small signal model of the system was established, and the
stability analysis of the control strategy was carried out on this basis. Finally, the effectiveness and feasibility of the
droop control strategy was verified by the simulation.
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Fig.1 Three-phase grid-connected inverter topology
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Fig.2 Reactive power compensation vector diagram
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Fig.3 Moving graph of droop curve

TBRBETE AL AR 90 U T A R0 a, 5 L IR B AR
IS B fy 5 F T 308 g B 0 24 v R R 5 i
ST LA B TAE OB AL T 0 B R 1 AR 354 A 2
DIRAAE  F5 BN AR P—f T M 2 1
PR B T2 2, I 0 AR 4808 (8 AR U N e, A2
A RGN S, i A DIPIR A Py XL
>R I EE AR 73 (P 42 il 45 A 4k 45 30 22 45 9 < AL
i R AR AL

13 (5) A (6) AT UG 2 I R ik
(1~ T R

k.
f=r +(kpp + f)(Po -P)
(7)

k.
U=U, +(k, +T'q)(Qo - Q)

22 BERFEMEREE
FIH Z B 7™ SCRL3 4% (second-order general
integrator, SOGI) , 1] L4532 fL Fe | HL 3 19 16 )3 Fl
e ot PR B D A, w] LATHRC
IEFFA R P FA R P IEF
RO MASF IR IHRQ
P* =i, + ugi;
P =u_ i, + ugi,
0" = —uril + usi (8)
Q" = —ugi, + u,i,
AP uc, o wgy wgy oy ias igy G PHINHLE
LI E PR LA AR 2R R IR (ST 0 i
A U5 RN P A7 r I F T P GE R 23, X X
(7)Y e AT 45 X B I TE 7 T T2 07 7

k.
=1t (k,, +‘§B)(Po+_'P+)
(9)

kiq + +
U=Uy+ (kb +=7)(Q - Q)

FIF K (9) AT DAFEAS Y- iy e I el T 42 ol
AR R IE T AT Dh D R A TC T My {H X 7
J 43 5 5 | S AN Sl T ik AT A il . Sk T
2 e LT 1 T S B v B N T OB
A1 5 H RS A4t 4 M2 ] @, 6 PCC YA
i e R A T R IR R

70 LR A e [ % 4 1 06 2 28 A+ —
S TR IR K T R S % 15 A
Ay

Qu=k Vo =V (10)

b ARG R B VL, Vo A5 R M
ST B R IRE e B

21



WA 20225 F 52K 194

B &I, — AP e 09 O P B R R R AME Rk

2 (10) FRm By 42 i AHE [ 4n 18] 4 fir 7, >4 H )
FL S N ST B 3 2 g A o R TR S 4 A (E AR
W, Zeat PLE 45 R 2 TUF T )RS % Y
AR A JC DR AR Zead PLEES il 2% A A £
FHES % u,.

2

(U )+ (u7)

K4 FRLESE LR ER
Fig.4 Schematic diagram of negative sequence

voltage reference generation
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Fig.5 Structure diagram of improved unbalance compensation control
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Fig.6  Root locus figure
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Fig.7 Simulation waveforms of PCC voltage
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