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Adaptive droop control of a DC microgrid based on current consistency

ZENG Hao, ZHAO Ensheng, ZHOU Siyu, HAN Yang, YANG Ping, WANG Congling
(School of Mechanical and Electrical Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China)

Abstract: In a DC microgrid, conventional droop control has the contradiction that power sharing and bus voltage control
cannot be considered at the same time. To solve this problem, a system with resistive load is studied, and adaptive droop
control of the DC microgrid based on current consistency strategy is proposed. The strategy includes primary, secondary
and current consistency control. The introduction of output capacitor voltage feedback constitutes the primary control, and
reference voltage compensation and droop coefficient correction constitute the secondary control. Each distributed power
supply only exchanges current information between adjacent converters. Through the iterative control of current
consistency and the combination of primary and secondary control, the bus voltage deviation is eliminated while ensuring
the output power is evenly divided. In order to verify the control effectiveness of the strategy, small-signal modeling
theory of the system is analyzed, and the influence of the change of control parameters on the stability of the system is
analyzed. Finally, simulation verification is carried out. Theoretical analysis and simulation results show that the proposed
control strategy can also ensure the stability of the system when the structure of DC microgrid changes, and achieve the
goal of power sharing and bus voltage control adaptively.
This work is supported by the National Natural Science Foundation of China (No. 51977026).
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Fig. 2 Voltage-current droop characteristic curve
2 EFBER—H4EBEN TEZH
2.1 BR—EHMIAN
458 15 i — SO i 2 ik g )
k) =x @) +e- Y a, -0 -x®) @)

e x, BRI DNRIAS RS Z R, Thri £or
AT T e Ron A HIAE M ORI HL
;o a, BN AR N T § ARG 2 8]
BORE, a, =1 Ron HIAR B AR e ds AL,
a, =0 Ko HIVE B A ILES; N, Lo S
o AN AR AT AR EH
AR R — B R AR B LR @)
BEfll EREAT SO, B OR T RS ARSI ORI I3
P
X(k+D)=x0)+&- ). 5, -(k+1)

!
o
0 i

5)
8, (k+1)=8, - (k) +a, - (x,(k) ~x,(k)
Rif: & RRBIELE, x(0) RAH i MEHIR

PR A A

SR 3 BRI, b S HaR]
SEXEERY, REMEAS BN B oL T I5 BB
FOMCOR R . 2 3 BERINE IR, %042t
(DG SAHA LA B 7ER F ST
WIHEAT — SO SR, DR BT 4 B, O
T AT :

Iy) =gy = = lyg (6)

X, X,

/‘Q’\
‘n"< ;‘.x
/N /
R

X, ba

Bl 3 RGBIEHhINGH

Fig. 3 System communication topology

2.2 ER—EMEEN TEES

PEARGE R W 0 ml b o, XA e 25 4
R Z A AR S SR, A R R R
FER L, SIS, MRIE T R 5
PER BTN B ISR T35 S0

Kl 4 N g R RN SRS HE R, S, v, 3R
IR AW N, L RN, i Ron
IR, u RN HERHIE, r RS ge i 2k i
BB, i FoREI R, RRBHHIE, u, R
IR, KRR NERE, i Kon 8k
IEAREE IR, 1/ Z FoRIEIRIATT . FF& Switch #4848
B fe), DN SR B G2 R, R R, HIJT %
SwitchR HEAT VI, AN [R] I TF R AL A4 AN [F) Ak Y
Tl SBREET FhRR BT .

Pt ems 08— kBl IR HIAT IR 5
g Wl 4, AN 2 R
JEHLIAL S, AR R A S — IR RN
TR IR SIS 2 PR AMEE AR RN 2 AR
BIEEE.. SR EAMERE RS SR, 5B
LRy SREU R 22 20 P sl gefa s, FIER
s 1E i g — SO IEAR S i R AR e At
AL £ SREI R 25 225 PT il g4 31

TR B BT 7 Ay 1022 51, S50
RIS I — A EER R RIS R
AK, FTAK, , AB1H5AF(2) 555 T, BRI Ih 344y

FERA ARSI, ININA T R IE &=,
A DAE & ()BT, ) 21 2 A8 e 2% 41 R 1) R
W, BN T EREAUE IR AK,, Thri
INER T AN HI R AR IS EL, (R 3 A A 4
TR HCE] 66

BEI A R Rk A



_14- 2D ELEP DN

Switchl
—1

SwitchR

R, R

Switch6 :

—
|

___________________

LORHER

AN S
\\\\\\\\\

4 BRI ER—E B E T F A

Fig. 4 Current consistency adaptive control structure of DC microgrid

Upep =ty + (K +AK; + 1), (7)
YT AR A N REUE IE R AK, RN, ik
A7) HLIR I AT RS, wiRe i iRy o . H2,
BT FaHEREMEHBENAAE, &35
U > Uy, BISAFAERFE R AR R 2
H TR BB R R AR E, FHEASHER
FEAME B Au, o T TR REUE I RS2 R A
ARETT R
{iKi_ (ix; —1;) GPIfz(S) ®)
Uy = (U — Uy ) GPU (s)
£, Gy 1 (5)v Gy, (9) FMERE— H P
AL R A PR IR S It i — B Ak AR
380, , RS BRI, 192 FEREEIE
PR ZE o NI RS IEE TR 24 5 PT A%
., MR ERBUEER. % ERAME R R
S SR OB R E L 5 PL
EREGECIP
WIS 252 H S A M B 1) DR /N A2 «
Au; = (K+ AK, + ’?)ii )
AN Au AE (T RSP R RETT
el 20 R F s AR MEE B 4 BT 28 2 (9) H ) PR
Vo REHIF= R R AR, FI N R ALK 2 A,
L PHPT r KE, (TS Pr PR s de i, 5 T2
FAH.

B 5 BT DAy BT H 4 o SRS 1 HL s — L O S 3
Fthhgk, DLHCR U s dil ik A D 7 I
REZ L 42 ) EARBAR 48 T T I Bk .
e RAL G T T BELE i 5 2% U Z TR 1)
WFE, NI IE R E S R PR g, AR
BNAbR RS SRR S, HRAZE S X
[F] F3C.

AR g s ety ¥

b R A R
—— IS A TR

I Au A

Uyep = Uy

S
; : >
0 oo i i th /A

5 BHiEN TERFIEML

Fig. 5 Droop characteristic curve of adaptive droop control
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Fig. 6 Block diagram of current consistency adaptive control
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