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Fig.1 Typical structure of DC microgrid system
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Fig.2 Simplified DC microgrid circuit with two converters

in parallel
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Fig.3 Parallel current sharing strategy based on

AC signal injection
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Fig.4 AC equivalent circuit of two parallel converters
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Fig.5 Current sharing feedback control process of 2 parallel

equal capacity converters

3.3 BINAME E L [

R FME 510 A 1k 1 A2 S 78 T 3B AR AR
I, AR ZR G ke e PR A TRt DXL e 3 n A ke
B (9) AT, (5 S TE AL B TC D E R EUE
A Uit L M A 2 06 R BEL LA S AR F R R/ VTG
HAFTE FRR MR (11) , B eds i 20T TR 4L
WAFTE B FR S5 S AR R BE S 52 IR N
I, R AR T RBOEAE 5] AKMERE I HLRE,
B AT R RO

I%dk:R,dk"'de (12)

U Ry WEGEIR H9%80F T REGR 5 WIS
RT3 2580, HOR/INAT S ; Ry A I UL R BHL, L
RNERE

R AUBUE N YIS H, 25 0T 2 R A L,
B/ NUIXELUA R S s RS ETER H Y, 565t
PERBAALL, RN 2k B 2 A RELR R B
v S RGN ASTERE AL S8 T 2 R B AU R
(B BLUR BEER L TR RV i 22 B R 55 22 e A e

- 683 -



T RERETR

HULEZ L, HE T AT, AR DR B ST A2 -

I%dkstksA[% (13)

Kb AU N E R R BT SR B K R 22
34 BXInik

B TEATE BRSO B B, H
TACTAG G IA itk B R R i 2t RS
SN HL BT i o R R — ()R AR SCHRE T —
Y il Smg D355 R

S8
Q=0
S

k

0,
A=

=0.02

(14)
1, HoAh

Q) RS b T I R B A S

T 1 3 W, Y Gk AR AR AR BB S Rk
I A=SW=0, BB g 4b T 5 AR, &R
BRI, AE—E BRI N E TS 2R
A=SW=1, BUEHE IR(E S A B BIE R o,
AR U B AL N RIS, R RERECh
FERT R oo BGHEJS IO SREE JC TR (5 , Tk A8k
AR B /NI 8 R 5 T AT P e R
L, MAERIN B R Geke e Ja , 3l i A = Db e ]
(EIRE S A, R D) AL 50T Feda i
3, AREER T R Y SS TS0, HL g
AR F B BT
4 HERIE

R T B UE B A 1 SR W AR A i A SO
BT G B g ), AL Matlab/Simulink T
FLPE T &1 2 (TR Ak BTG R D 0 LAY Ik
T T PR BIHA T H oA . TR R G HIR
LI AR AL fafar f 100 Q BEAE: B far 00 Bif st 1]
AL TE IR U7 (Constant Power Load , CPL) #4
W, BGRIRTT A 100 Q BHAEGRT ;=2 s B, 3
Jn 2 kW EIIR G ;1=4 s I, FEHA0 6 kW 153
Ff, RT3 BRI R 2:1:1 4
NI RGESEANE 1 PR,
4.1 E#— TEERHFETENZGAL

L —rh o R 1AL GE S TR T SRS A
SCHUTHRAE IR AL T O I, B XS AT e
TR AT AR X AR 8 i ) F O Y 8 Pk
AE. 1250 T MRS h A2 8 4% DG1 A DG2 1Y
RGO A2, P ESERIE 6,7 B,

. 684-

2025,43(5)

®1 RGEHESH

Table 1 System simulation parameters
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Fig.6 Output results of traditional droop control

EFR I UV

st [ /s
(a)BFELHLE

0 1 2 3 4 5 6
st [ /s
(b) B a5 th FL TR

B7 BESENEHHEAR

Fig.7 Output results of signal injection method
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Fig.8 Output results of improved control
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Research on parallel current sharing strategy based on
AC signal injection

Xue Yang, Yang Jiangtian, Li Jinxing, Li Qing, Ding Kai
(School of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Droop control is a common current sharing method for parallel converters in DC
microgrid. However, due to the inconsistency of line parameters and the sampling error of sensors,
the current distribution accuracy of traditional droop control is low. In order to solve this problem,
this paper proposes a parallel current sharing strategy based on AC signal injection. Firstly, by
superimposing an AC voltage small signal on the output voltage of the converter, the droop
characteristic between the frequency of the AC voltage and the output current of the converter is
constructed, and the reactive power generated by the signal and the feedback mechanism are used
to realize the accurate current sharing of the converter. Secondly, the compensation virtual
resistance is introduced to improve the stability of the system when the load changes greatly. Then,
the design mode switching link stops the injection of AC signals in the steady state, so that the
power quality can be improved. Finally, the effectiveness of the proposed control strategy is
verified by simulation results.

Keywords: DC microgrids; droop control; current sharing; AC signal injection; virtual resistance
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