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An improved droop control strategy based on a consensus algorithm

ZHANG Ying!, MENG Runguan?, WANG Ziang?*, HAN Xiaoging*, WANG Jinhao?, LIU Yizhao?
(1. Shanxi Key Lab of Power System Operation and Control, Taiyuan University of Technology, Taiyuan 030024, China;
2. Electric Power Research Institute, State Grid Shanxi Electric Power Company, Taiyuan 030012, China)

Abstract: When a microgrid operates in island mode, distributed generation can realize autonomous power distribution
through droop control. The traditional droop based on a decoupling system model ignores the influence of line impedance
inconsistencies, resulting in uneven power distribution and circulating current problems. These affect the efficiency of
distributed generation, and may even cause distributed generation overload. In response to the above problems, this paper
proposes an improved droop control strategy based on a consensus algorithm. This method uses adjacent communication
to obtain the reactive power output information of the inverters. The local controller dynamically corrects the reactive
power difference between inverters through the consensus algorithm until the deviation approaches zero. This enables the
precise distribution of reactive power while reducing the amount of communication. The model is built on the
Matlab/Simulink simulation platform, and the effectiveness of the proposed control strategy is verified by comparing with
traditional control strategies.

This work is supported by the Science and Technology Major Program of Shanxi Province (No. 20181102028), the
Science and Technology Project of State Grid Shanxi Electric Power Company (No. 520530180011) and the National
Natural Science Foundation of China (No. U1610121).

Key words: distributed generation; inverter; droop control; consensus algorithm; adjacent communication

Sz, AR, Jf MR, B HE

0 3515 52 0 (R0 S e
HI L T 46 S B0 o R, 4 A A O W DG. fRAE. AHE. S LI

(Distributed Generation, DG) 5 il /7 {# R &, A

HEWBE: LHEHEE KL (20181102028) ; H ML
5%, AN )AL B (520530180011) 3 B R B A K 4R
H (U1610121)

HDRZSAR =Rl Y1175 %/ WA= RIEY SV ST E <0k W
NEA RIERBERHT DG R T AT SEB N8 ]
A, A DG 3 24 A Y, D i il i X A it
%%}%%D%%E’JT%T —fRHZ A DG FFIKH

BA7755, WARERMEDy DG ST WMIER M,



ik %, 5

— R T OV SR I SO T T ) SR - 105 -

T B R N R gy e,

TEF B AR B M vE s, T I SRR
B HMFFR RS, HIsh R, 7 ERRT %,
I HFAR B, 2SI RN Y FH BE 7 1) [E] I n] 4
RGN EMELST, (B HAFTE B A BRIG: Ag N
H11 5% F 1 2 A 3 45 5 (Point of Common Coupling,
PCO)IHLE, fESERRfUr M, DG M & i
B, SZARYREE B, REZR AN 2 B,
SEIEHEEmZE; EICEM M, 2R
PE, RN RS T RS, SRR
4 A DG 5 PCC HEEAAHIFIN, 5228 B BT
s, AR EAE, SRR HIA,
DG AReIZHA =N, nAe FEMHIT #HE
R RGP I 082,

DNFRR bR R, ] P A b R S G )
NGRS S SCHR[22) R FH RS BE PR, I
AR AR SO B A BT FEUR R, TERF AN RS
170 N PR PR R AL |, SR — S G R
FOLBE B AT A 2 4 PR T A s, R TR
IR ERETE, SN T R EE R, e
TN I S BORE B, R IX POV E A 75 [ AN H
Butf FIREIA o SR AR AT il 4 ) SRV e ol adh 1 T
i, PehnEEE . B EEAIRL TR . SOk
[23 R FMRAGRL T BE R, @ T S i i 28
PRI 2215 BRI\ BR TR EERE, SRR
TR i S R R R R, TR T
KA ZE MR, (HRRA HE BRI E
TV SCRR[24)F A B, R A M
2B B VA AN el N ol P P U (A DB CER =BT
O Am T AR 24 A DB ., fEAR S N 45
BINFASY PREEI, HIE NP T IR M 2R T 2l
Gy, IXFP TR b R g, I8 AE T
RAGMATEEMEREL, JEHFER DR RAE
FIRERE . I, A SCRHH—FR| FHAEARE S
PFE i SR, JEEE A ReE MRS, BAEENRA
EPERE L. MH, MEEEREARNPGERE,
b Y CISN UGN R DNDN /o t=1F - ES 1 O ol s g8

AR SRS BRI R |, b T 2R EREE
PUAVCECAT D23 BUI s me, 48 HiAE G0 T s 1)
A REG. TEMLIERE b, 3R T — RS
VAR A, I8 I AH AR AR 2% 1A B A AT R Hh
R, EE NP RS T 3 i 2R M 2 B B BT AR L 1)
s, ML TR, EAREE. &5, £
Matlab/Simulink - & #4747 5, S01E | Frdeds il 5k
W PRI R

1 HEKEERLENSER T ETS

K 1O A g R LA A, DGi(i=1,2)5544
NEEIR, La A1 Ci 7353 I BRI IER L Ziinei
NEBEERBAT, Zioaa AR B 2 A 1 (I TALAE
M, U Zg RbiAeasiminhi iE, U £0° 58 iR
LT, Ri 9383 g 45 20 1 i PH 5 2R B A5 A B2
A, X IR e 58 R0 T S A S U T AT

oL | L # T &
CHI me,
——
DG:—E —@ | L=, J_ fn:nv
Cn
1

B HERETRRGEEE
Fig. 1 Structure diagram of parallel inverter system
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Fig. 4 Block diagram of improved droop control
based on consensus algorithm
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Fig. 5 Simulation waveforms of traditional droop
control under working condition 1
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Fig. 7 Simulation waveform of traditional droop control
under working condition 2
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Fig. 11 Simulation waveforms of traditional droop
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