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Droop Control Strategy in Microgrid Isolated Island Mode Using Active Power Disturbance
LIN Kewen, XIAO Fei, JIE Guisheng, FAN Xuexin, XIE Zhen

(National Key Laboratory of Science and Technology on Vessel Integrated Power System
Naval University of Engineering , Wuhan 430033, Hubei , China)

Abstract: The power distribution of the parallel inverters in the microgrid operation with the island mode,is mainly
influenced by the output impedance of the inverter and the difference of the line impedance between the output end and
the common connection point. Started from power transmission char-acteristics of parallel inverters, the influence of line
impedance difference on reactive power sharing between inductive inverters was analyzed. In order to improve the
reactive power sharing accuracy,an improved droop control strategy was proposed. A term of reactive power was added to
the conventional real power-frequency droop control and an adjustable droop coefficient was added to the conventional
reactive power-voltage droop control. The transient real power variation caused by reactive power was captured to realize
adjustable droop coefficient tuning. With the regulation of droop coefficient,line impedance difference was compensated
and accurate reactive power sharing was realized at the steady state. Simulations and experimental results prove the
correctness and effectiveness of the improved droop control strategy.
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Fig.1 The equivalent output model of two

inverters running in parallel

56

WSS | W A TP R PANTC I S O, F]
PG R
U, U, cos(p,~ )~ U, cosd,
Z,

U, U sin(p,—3d)+ U, sind,
0,=- Z
TEMRRZe g, LB BHAT— B . H 20 As
e B A LC 5 LCL PP i A A i Hh B4
SR [T a6 3 A5 g A PR S 2 S B A
PRI, AT AT 30 AR g8 ) 4 h BEA S 8k . AL
AR S AR A8 BRSSP R A T A, =) AT
LIy

P,
(1)

Upch]i Sin (01’
.
0 - U,Ucosp,-U.,
’ X

TERGIF WA TR, B AR e A0 % i H e
5 RE LR L R AR A 22 AR /N, BT AR L
HIA K sinp~g,,cosp~1. AT LIFRR R

P — Upccl]i(pi

L (2)
Q — UpccUi - Upzcc

i Zf

PN (2) BTN 388 sk 308 7 KR o7 R B AT DA 43 il 4
Tl DA IC Yy B, S Br rbegs 38 A 08 1 e
J 1 AR S BRRR 52 9 5 R T A —
YRR LT FE 4, nl A T el R
{a)[—wi—mP[ (3)
U=U -ngQ,
K ", U 5050 R i O FNA0E fan i
FE s m, n 435 A T H1 200 % (Plo) T 3 2 E0H
TDZ /MR (Q/IU) PR,
1.2 EWINEARHSIRE
IRE B AR SR IR RGN 2 s . 100748
i G IFIR R Z (A 2 B BT 53 38 Ri+iX, Rt
X, Horft R=Ry, X=X, B8 BHHT 22 5% 5 AR=R\—R:
AX=X-Xxo

R X

PO, ‘ \
S T\
VX PARAX
R — :

l} AU,

2 ISR B R

Fig.2 Inverter parallel system in isolated island mode of inverter
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Fig.3 Reactive power distribution of traditional

droop control
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Fig.4  Flow chart of improved droop control
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Fig.5 Block diagram of improved droop control
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Fig.6  Reactive power distribution of droop control proposed
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Fig.7 Simulation results of traditional droop control
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Fig.8 Simulation results of improved droop control
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Fig.9 The power sharing process of improved droop control

0.5 0.52 0.54 0.56 35 352 354 3.56
t/s tls

(ay kM b)FhEEIE

B0 et T s f s A AR LR
Fig.10  The A phase currents before and after improved

droop control compensation
P11 Sy Bk e ) A 5 R AU T3k
AEARINTE T e S A ST T FEE R L, 22 1 A
I 2ERE o D HA RN, A BT
HEAR 7 10, 7RI B — UM e 1l A5 15 5 R 3K
T AL Te ) 43 e 22 B2 E W AL T 52 T 3
2l

8 000
6000
5
54000

2000

®

O iR
24/658]()I2 024/?581012
(a)f 58 F 1 (b)AS ST il )%
B BOl R bS5 0805 Josh 4 id
S T i

Fig.11 Comparison of reactive power distribution between

improved droop control after compensation signal
failure and traditional droop control
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