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Parallel operation technology of distributed generation based on self-regulation droop control

BAI Guan, CHEN Zhuo, LIU Fei
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: In distributed island mode, each distributed power source operates in parallel. Because of the difference in
impedance values of transmission lines, it is difficult to achieve a reasonable distribution of reactive power output in
proportion to the DG capacity using traditional droop control. To solve this problem, this paper proposes an improved
self-regulating droop control strategy. Based on the traditional reactive-voltage droop control, the improved strategy
introduces a proportional-integral control link on the output reactive power. Then, the reactive power output is
independent of line impedance. In this way, the reactive power output can be reasonably distributed according to the DG
capacity ratio, and the reactive circulating current component of the system is suppressed. Finally, the DG parallel
operation simulation model is built by Matlab simulation platform to verify the effectiveness of the improved strategy.
This work is supported by National Natural Science Foundation of China (No. 51567005) and Science and
Technology Project of Guizhou Province (No. [2017]7230).
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Fig. 1 Parallel operation of two DG equivalent model
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Fig. 2 Diagram of active power and reactive power control

i 2, "5 DG kRN
(f, = f +mP)2nUV

P(s)=
sX + 2nmUV 3)
_ U, -U+nQ,)
Q)= X +nU

@) AT DR A a A, ARSI
T HRAAAERRI T, eI 22 b st 0 TN D 2
SRA L G L BT X TP s g A RV A 2 i
DG JFIatr e, D BOEAHIR AT b 3 R AR
mi=my, BAESKIMA IR MG EL L. =G A
[FIBUE A B DG JFIBGEATIN, il woE o i
FRELAET DG AL, st RE {4 A Dh D% 4 DG
AR i dG) e sh g A TR,
RIS T T D= it B e B BH T X A 9% AEAHTA]
BUEREMPIE DG FFPIATIN, i BOEM L
Iy 3 AN ny=ny, I 2 LR PG AR X =X,
A e G H R TR B A AR E DG
FFEATI, AMUERGE M ERMLSE T DG A
b, Mo AR AL R BT LE 5 DG A b L
A e fl th E T Th 4% DG AR LS B



-122- ® LRGP B R

%ﬁ*%DG%%%%%@ﬁx%%l%gm
{2k % BT EL UL DG 28 HL i 46+ 51 %1,
It DG it e Dy D38 52 26 % BHAL I 5 ﬁﬁ%&
TS TAEGHE, FHT DG Z M H I
TR

2 WHBIRAT TEITHIREE

ARSCHTHE T Wl B 3 B, R R
il o3 R TR A AT s H AP i N PR . T
AN I RAE 2R 48 (1) v s HL L DA VS0 AR 2 i
HE RS LA, T E AR
B RE A AR B H R A, R R
FIBRE N A S R Uer Jo i A\ 21 H s H
HIAFA . R RGP E R ER S E . U
Jafth 2%, M SE M MAE PWM ikt kA
5 AR A AR A 1) ik A ik

| E— s A
n e
o e~ | ]'f —
I| Ly
- v ___|__|_'\" \v' d
DG lt : o7 N R S \ ‘
! ittt
M ____ a_ Lo
| mggr bJ:Tﬁrﬂ ! %*V'i
Il PWM JT FELYR 1U 1 2l fe— N
[€— X < t 1 S
| e *U'w?ﬁ%i
I I
| | 78 |

H T A PR
B 3 TEHIREE
Fig. 3 Principle diagram of droop control
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Fig. 4 Diagram of improved reactive power control
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Fig. 5 Structure of improved power control loop
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Fig. 6 Diagram of voltage and current control
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Table 1 Simulation parameters of scenario 1
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Fig. 8 Simulation results of scenario 1
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Table 2 Simulation parameters of scenario 2
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1 20+10 0.32 0.078 5 -2.5 -0.5
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Fig. 9 Simulation results of scenario 2
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Table 3 Simulation parameters of scenario 3
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Fig. 10 Simulation results of scenario 3
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