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Low voltage microgrid droop control strategy based on adaptive virtual resistance

WANG Eryong, WANG Shuai
(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454150, China)

Abstract: In the low voltage microgrid system with multiple inverters running in parallel, due to the difference of output
line impedance of each inverter, it is difficult for each distributed power generation unit in the system to allocate the active
power of the common load according to the traditional reverse droop control strategy, which affects the stability of the
system. In order to solve this problem, this paper theoretically analyzes the output power allocation performance of low
voltage micro-low network system, and obtains the main factors that affect the power allocation performance. Introducing
adaptive virtual resistance into voltage and current double closed loop control not only suppresses the influence of the
coupling between active power and reactive power on the stability of the system, but also improves the output power
quality of the system. The resistance value of the adaptive virtual resistance can track the change of the difference
between the output active power and reference output active power of each distributed power generation unit in real time
and adjust adaptively, which compensate the bus voltage drop caused by the line impedance difference in time and
effectively. The proposed strategy can make each distributed power supply distribute the active power in the common load
reasonably. Finally, the effectiveness and correctness of the strategy are verified on the simulation platform.

This work is supported by Key Scientific Research Project of Colleges and Universities in Henan Province (No.
17A510002) and PhD Foundation of Henan Polytechnic University (No. B2016-18).

Key words: micro-grid; traditional reverse droop control; line impedance; power sharing; virtual resistance; self-adaption

Vol.48 No.2
Jan. 16, 2020

0 33

Biti AN AT 2R BER FE AL HY B0 DL A, & AR L
N PGS, Al EAREVR A XUAE . KFH E LA AR fig
SR TR YR RN Bk ik 22 BHE N D3 AR S H T

EEWH: Thd a5 3R ELAHMALD K8 174510002) ;
T T K FHE R AT E K8 (B2016-18)

FL ) ZR G0N B B 1 AR FH = 2 T8 e Tl r D A A 2
PRI AR RS T RS H
YA (Distributed Generator, DG) %% [ ¥ il 2555 J L6
YK, ARt R AE . ARk, OB R L)
AP fE O 1 B Y AN (R R
TERH I R, SRS Rg
BDGHATEERINS, SDGXTIEAT ¥ & I R K[
1%, KSR G Rt s AT, AR P



ok, %%

T 1 3RO P LG HEs o L o T o 7 o SR - 145 -

IR S ol R ST A DG SR OB H- 73
HE, Bl Droop s il 15 21 K Py ShRIIE 2 2 (1)
2P SERUN

MR O R S 2 DG IS AT 1
PGS, ARG MRS, i HL
AT T S R S e A FE I
SR, ARSI AL R R (1) B R S
WA R SE M, FEAHAL ST b Al il Sems e Ll se 7
KA ARG A DGIIPLRERCR, HL A R G E
PEPY: (@) Ry 23 S ) 2R G s A
PATIR, ARHOR M RGP 2 AR50 b 4%
e Lty MR, FAERATEE N B
B A A

BERER IS G B T 47 1 il R SE 2l % 73
BORSE R i, R N AR B P T 2 Pl o
o SCRR[15-17170 AIAEALSE ST 42 1 KOs 1) il
G INHE AU BT I 2 [A] 539048 4 0] DA< R 15 45 Tl
PR GEH R AR, AH LB 25 BRI B2 DL FHL
PO R (2T . SCRR[18-20]73 it F itk
3T I R AU FL BELER 8 N R UL PS5 70, bRz AL
BEL 7T = At 400 P BEL ™ 78 18 #9618 () S 940 1) 2R e 34
Yo BRI, L3d 19 30 7 R AL 7 1 SRS A 7 2k i s o
BEOR, ABEABTHLAE T . SCHR[21-23] 700t T
— A E RN REORIA B DR H K, AR
FEAY T AR A R e A 22, SEOLEhE
PEREZE. b e Sk A T SR B SR AN ) R 3
B T ARG DR IR, (RSB SR W] R 5t
HLRE TR R S AR

RS AME AR R ZEH R > X 1% AL LA
P~V KA NFEAY, P T — BT BN KRR
UG He Bk PR Th B A3 O S Yo 207 vk mT LAAE %%
DG it LR BLPUR ARG DL N, SEERRoi MRS
& DG Hr i R MRS L. e, TR RS
WIS R T A ST HE SRS Il AT

1 RGRTEESSH

11 PR TR
A DG AL, FTLLZ DG i
TRARHA I R Rz . h T
FLIHT, A SCRAHE RO I R ST 0P 4 DG
HEAF A HT, FCAM g B 1 iR, Hoop
EZ8 . 7,265 5% DG Wil ik . % DG 4
B PRI BB L. U207 A 3634 PCC 14
IR, Z,, B ARG AR
LT, B9 RS % DG H AT )

HRT D553 5 K
P =U/Z[Z, cosb,(E, cos5, —U)+
Z;sinG.E sin ;]
0, =U/Z}[Z,sin,(E, coss, —U) -
Z,cosO.E, sino, ]

(D

2

7,26,

El 1 2 & DG FBEHEE
Fig. 1 Equivalent model of two DG parallel

PEAR A 22 4 Hp 2 s BH e = 2 SR PP, 8k
o T LLAREANTE, BI Z =~ R o 1 AR A ZE4R D,
ALAEEG ~0. Ik, K1), Q)N

E=U(E -U)R, 3)
O, =-UEJ, /R, “)

X 3) @ TCUEH, RN &S
5300 AR A LR TR A ) Dl e el L A e g PR I
S, TG TR ) phy A Hh g L P 5 2 iy PR 1)
A ZEMFTRE. T o=d5/dr, Fitnl Dol
TeThDhA gl A N A A 22 L, 7E4k
4% BE BT A BHAE PRI He Bl FEL T 22 49 H 4D 2 8% R FH
P—V . Q- f FIEEHIGFEA

Ei = EN - mie (5)

o, = oy +n0, (6)
K E v o 438 AT % DG it i1 HR I
AR Eg~ oy 70BN % DG it i
MR m . n 23305 DG WA IhIh%
FEERBATCI IR FEREG PO k% DG
A DD RTC D D2
1.2 WERSES

R Y R Gk BRSBTS, RIS
RRE-LRAE, HHER%GH% DG il L Thh
A7 B AT SRR R I T 2R BH B 22 S 10
Wi m] DA ZZME AT, FEABE SIS 23 3L Ffaf HH I T 3
B 1 P FaN B LT

MRS DG %t A IS AEAE R e i AR i
[AI - DG AN i H 2 % P 22 5 S 30 H )
A Y2 G SEIRT A SL A A i AT Dh D2 (13 59 4y
Bco BRI, AR SC WS AL S0 S 458 ol S ms rh )
P-V FHEXRAK.

R LR R S8 DG 4 AR A S e



-146 - ® LRGP B R

LR BT REI DR RN G TR 0y, A T ORI
RANEaEYERE, SCHR[25-26]3 R4t DG %
MRS PP, AT B () DG X6 28 F Ay T
T HEXRGEMRARE), WGl
B =UE,-U)/(R +mU) (7
B RS % DG HIR e 25 mAE D o % K 1
ZECOYAIE, 35 AR 24 H AT Th Tl 2 ) 2 Ay
AP, =1-P/P =1-(R, +mU)/(R +mU) =
[(R,—R)+(m, —m )UI(R +mU)

A @) T A, ARG R ARG B I 3 2 S
PEAIA DG Hi th 17 DB 3 A 2255 5528
R A PRI, Bl ST Tl
R 3 2Rl AR 2 i BH BT AT O AT D D A
ZEo ARNE, T IECAEA DA T I R 0 R
GURRGETE, RN SFERGMBG TSR
LT A R R 2 LR B, SRR S
MIBLRERCER . DI, 0 R ge S T Fie 2l St
Ayt
2 iR R A IR

2.1 BEMEHI R A EH RIAR

N T B AL G ST T AR iR M AR
# DG W AT P DI R I ECRS L, A A
SCHR(18)RE DG A% R0 BT e v B BH A R il
B PRI T PR E T A A R AL H PEL Y SO A A
S T SRS R A M2 ph R 0L PO BEL T A\ e Rl
HU BN AL, PERIE T ] 2 fross

(8)

Bl 2 SINBI&ERERE Y B E R IR S EE
Fig. 2 Control block diagram of voltage and current dual-loop

control method of adaptive virtual resistance
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Table 1 Parameters setting

ZH Huftg
U, !V 450
L/H 0.005
C/F 0.000 4
LB Z, /Q 0.6+j0.075
LML Z, /0 0.9+j0.11
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Fig. 3 Comparison diagram of output active power
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