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Control strategy for multi-inverters based on parallel virtual resistance

ZHAO Qiaoe, ZHANG Lele, WU Xiaodong, LIU Fang
(Department of Electric Power Engineering, Shanxi University, Taiyuan 030013, China)

Abstract: In micro-grid, power sharing and circulation current suppression are critical problems for the control of parallel
inverters. Low precision of power sharing and circulation current are caused by different line impedances. For these issues, a
new kind of control strategy for multi-inverters is proposed based on parallel virtual resistance. The voltage tracking system
of inverter is designed and the inner loop current reference is modified by the current of virtual branch. Then, the value of
inverter’s equivalent connection impedance is changed. As a result, the precision of power sharing is improved and
circulation current is also suppressed. With bode diagram of inverter’s equivalent output impedance, the relevant control
parameters of voltage tracking system are well designed. Simulation model is set up in Matlab/Simulink and simulation
results show the validity of the proposed control strategy.

Key words: micro-grid; line impedance; parallel inverters; virtual resistance; power sharing; circulation current suppression

0 3l

S5 A2 AL R T A AR A AT L,
T, % B ARG IR T OO B A AhE
FRFFO T A g (AR BT R G e A i
IBAT, W SEBLAR ZU L AR AER I8 73 S A URAM AL A
SRR DA ) R 42 VA Sy i 3
AR, ZRNLNEE ) 2R . 1R
25 T g T AR A 2 A AR B I S A R B
(L BTN AL 2 (1 2530 Y BHT) S, A
W P 5PF o « BHHHF O SHIKEE U A
ATILARIR B R, FSEEL Py O TRIff R
TSR I T, ek BEpTLEATIE 7.7, Zeits

EEWE: By oak&s s LBy iRl s (K
BB T K EF) FAIAEFBIRE MEI-201505)

BHPERZRIIAFAEAE Py O HIMERESR AR AT IR0, 20E
11053 0 D) 38 AE 230548 s (W) R ME RS 7 o BT 3y
B, SCHR[O-101 I AR BRAZ #7245 2 AU L ¢
eSS AR A RS b il (Rizrik e
SR I AR, SR I SARC T D A1 547
RS, HONIR R G2 aisqT, BAbbr R
NRRGHEAT RABEH B R T I 2 AIe T
M, Uk, ZERAT € MR RAT R
PP g AT SR G TR AR, S R
R II ARG U R AR G SR TS OnT (S
AR AR A5 SO R TPE I, TG Y. RS
NEEREE. HSE, SRR A AR A ST 1 2k i L
RS, R SRR REAUBHL ST VAR, 2
(1 3 B R AU BEL LA U/ 5380 4% 5 S i ) 857 0%
BEAPURIZE S, HELLSEILR Ge )R 1 HERA 1) 73 1A
AL, T KR £ IR UL BT SORF A AR St ) 47 il



BISR,

T IR U FRLREL P 22 300 A0 25 2 SR - 31 -

PERE T EE, DI, 2053 BB BETR /N (R
SERIE Ik

BEox kit BT 3 ) AR BT R 2 00 M FEAIG
N BRI ,  ASCES A IR g I BRER RS
Ff R AEHLTEAFE AR R RE AU BT EE OGR4
OGN T IFIECHEAU R, M 4830038 28 STk )
(RIBRPLZE I8N o 5 RE B B AARE X AU LT LE
TSRO, ASSCHE PR T R R B R
TR AT AR SR I USRS, S A 2 2 4
1T ViR e, BB RRAIE T PR AR
Nk

1 ST EREHIRS

WA BRI R GEat H DD T T R G R R
PERGNES - AR, Horp, DT IR RS YE
FEPE A W R R ER RGP A S A, U
I 2R G0 T Ik R T AR 2 10 A PR R S EIR  H
DA o
1.1 WETERSK

K1 iy 6 300 A8 2 I R IBC fl A W it o
U Zo(i=1, 2) AR ST M B s s I, AER i
AR AR B s U, 20 D 340 a8 L %
Z; Z0=R+jX; JIAL A 5 A R) 1) S BOE R
Zioa A ERA YT, TR S
EEIKE.IJ—‘T/M‘L E@iﬂEﬁlj\’ )I_]\IJ aiZOO, sin Pi=Q;s J—an
BWAR R A S TR
UU, cosp, —US

E= (1
R,
; ZZO,=R+iX, Z,20,=R+iX, I,
> | I | ] <
@lméwl Z al lezo U,A(ﬂi@
1 W33 20 25 K 8 1L FE
Fig. 1 Simplified circuit of two parallel inverters
vy, .
0, ==+ sing, )

ExE2), #5 K5 SCHR[1STH R A T
)7k, AT RGIRAE BN AR AN S G )
DNZEIHER 3 IC, (R0 kb %% 10048 28 4 Hh iU R )
AHA R WA, DRI, ASSCR R Y—ie
N, MM S, R Rt

U, =U -nP (3)

iref
«
O = @, +m,0, “4)

X @ U 0N | GRS R IRER R
G ANA S BRI o« U 500K
AR 2% AR BN A U R AR A s nps my 530
A TEDIE) N 5 R AL
(D K@), ARG IIRES5U, R,
FHOG, M& AR I B R UAHSERS, P, OAF Y
RAHG . FESEPrh, #liAR a8 ) AL i i gy —
MAFHSE, Bk, FHSEROER PR A A, Xk
T IR AR (1 DA 2 e, IS R4
DIAERUER 7o IEAh, 52 & 10 AR 48 SO B 22 S
sgmd, IHEERGEMAEAAATIR, PR EAAAEAY
SN RGUIR, BN IR R4 istT w4l o,
A SCANZE L8 =AM BRI, DRI, AT SR SAHER
TR RFIATEEE, WEEmE RS HnE
Ui I RSN
1 om - 1 on

IH(m,n) :T (5)

1.2 REHBERERS
J I GRS R, NN AR
A EROE B U R R R P, ARG T
LE A5 TR 28 10 R R IER R v g | N ER ) R FULHL BHL
Ryirr P 2 BIVA SR 12 5 1 IR BR300 AR 2% S 1 1) A5 30 1
L, AHORSE R 1 R, b Ul 22
RNERT AW RIS HEE, U, 5U. AL
WK A&:
U,=U.-IR, (6)

Fig. 2 Simplified equivalent circuit of traditional method
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Fig. 9 Power sharing results with different methods
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