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Fig. 1 Structure diagram of island microgrid
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Fig.2  Structure of microgrid inverter controller

RO B R FR G0 S R R R R O R 2
Su, Bl EMS &34 DG1 A HLE R IE (55,
2.2 FEHETERFTREBINESBRVIE
2.2.1 AHHELHBR

M AR B ITRE, RGN A AR A A
R IE AR

Wy of Wy o =777 T W, f =@ (2)

[, S 4% DG B o0 386 A8 25 35 5 A A (] 1

23 B L AR TR A

Wy = Wy = =W,y =0,
o _ (3)
UIO - Uzo - U 0~ U()
AR AR (1) AT,

Dy P, =Dp,P, =+ =D,P, (4)



ML b T AREERT A IR R 0 R RSB DT SRS (] R CHUBERTROR, 2019,38(12) :1-9. 3

H YA

D, AP, =D,,AP, =--- =D, AP, = Aw (5)
K, Ao RT3 R A AR LI 5 40 B R 00 3 1 A2 4k
iy AP AP, AP, W 53500 R 4% 380 78 2 AT D)%
sk, R, AL 58T B 6 T B> DG HoT i
AR T LI IR A A D) T RS HURH RSN
EERIDIE iR
2.2.2 R hEHE

S5HDES LR AR R, =S (1) Al

A2
Dy Qy =Dp0, = =D,,0, (6)
D, AQ, =D,AQ, =+ =D,A0Q,
it 15«
U =Usg = =U, (7)

K, AQ, AQ, AQ, 35y 4% 30 A8 f i s TC 2 oy
R, HAERCR M BTN B A BT
{HAVEHC , % DG FAI0 5 2\ Fe Bk 2k [a] (19 15 48 i R
AHHEE . TR DG BAITAR &5 it e st xfE LA
%,

TR BT L B T S BA A
_ XQJORP (8)
2, X R 4 B0 i R BT H P 5 B
P.Q Sl it SRR A DI ST T T35 U, hy
RG2S BRI, W DG (LR ] R ok

XiQi + Ripi
u=0U, +——" (9)
| U,
L, U, WIH B,

PATEY) T 36 2 50O A5 5 & 30 AR g8 ], 2200
BREGHLH AN, =X (1) Ak (9) BT A4y 5145 21556
AN g AT B HL R TCE R, A sl 3 R, MK 3
HRT LA 2, YRR BUARIL AL (X, >X,) ,0,>0,,

& DG Hocki i B T PR AN R, 3SR
THERE(D, RN D' ) AT LA T Ty A 22
ERTC I O 25 SR A AE 25 38 A SRR A T [
%, M i N R GRS B M . DRI AR 4 T T4l
T, 4 DG HooHfi i R4 B LU N R R
G TCI T3 A

3 BiE Rk LR T i R

3.1 {REHIERES
TE DI FR e X v o 2 BHBTAS DE i S 3005 £k 1]
Y H R R AN AR 45, AT 3 A T 4% DG BT B Th I R

AU

A
Uy 10U, =UD,
t 1 Ve Ua™Po0, U,=U, X SUNO,

Do

Do

[/1 ref
U,=U, (X U)/O,

Ui s i
Upe ﬁ
U,
0,0 0.0,

3 DG HICTINFRIFEEE R

Fig.3 Reactive power distribution of two DG units
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Fig. 6 Adaptive virtual impedance controller
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Adaptive virtual impedance control strategy for island microgrid

YE Jia-zhuo', YANG Li', WU Shi-yu', ZHOU Zhao-xia', CHEN Xi-hua®
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Changsha Electrical Power Bureau, Hunan Electric Power Company, Changsha 410015, China)

Abstract; In the island microgrid, due to factors such as line impedance mismatch, the traditional droop control is
difficult to reasonably distribute reactive power according to the droop coefficient. In order to improve the reactive
power distribution accuracy of island microgrid, an adaptive virtual impedance control strategy is proposed in this
paper. The strategy adaptively adjusts the magnitude of the virtual impedance according to the reactive power refer-
ence value obtained by the communication to compensate for the mismatch of the voltage drop between the feeders,
thereby achieving accurate reactive power sharing. This strategy does not require measurement of the feeder imped-
ance parameter and high reliability of communication. When the adaptive virtual impedance has been adjusted un-
der given load conditions, accurate reactive power sharing can be achieved even if communication is interrupted. If
the load changes when the communication is interrupted, the reactive power distribution accuracy will be reduced,
but it is still superior to the traditional droop control strategy. The 20kV +A microgrid model is established in Mat-
lab/Simulink. The simulation results verify the effectiveness and feasibility of the proposed control strategy.

Key words: microgrid; droop control; reactive power sharing; adaptive virtual impedance



