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Fig.1 Multi-inverter network structure
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Fig.2  Adaptive droop control strategy
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Fig.3 Diagram of single micro-source connected to grid

HiPE 3 AR AR A i YA DR AR Y

1

P = 7 L(E ~ EV,cosd) costy + EV,sindsin,
1

Q = Z—[(E2 - EV cosd)sing, — EV, sindcosd, 1

(D)
P E e gk A F IR AR & R st gk th
AR HAR ST s v, DA R e e A L R R AR 0, R
HEBHPTAH A



TR, SR, AT, % LT AT I 2 LA RO R T RO IR E ()], B T AEROR , 2018,37(3) 1725, 19

30 % 55 FE IR ) A 2 % BH e 0 (L BB e
ZmE B R , WA Z, = X,0, = 90°, [T
RBEBHPTE RN, R A 25 ¢ — A K, AT iE L
INH sing = b,cosd = 1, W (1) AJAETE N .

P~
Lf‘ (2)
Q= Y(E - Vg)

A2 (2) TR SR 4R B BT 2 1 T i AE 2
i A D S RN T ) ) 6 5 3 AR s 1 R A
AR ZH R, MZPIBGE T A 5 AR
A DD R Ay A KA, AT LA HAR f v IS, DT,
ANA DT R 5 2 AR S R T T )R
AR 38 A B AV 11 A R e 1 =R el e
Do Za iyt i, ik 20U DRI M s i B, A
SRR 38R g s L A AR o LA A
# ¢ ARG, W H LLAIE o [CBEHA2E ¢ 3
FEa A 2R sl | DR I ] 75 2 6 B B 2 SR P4 O
A FRA A
=0 -k(P-P")
E=E -kQ
K, o FE™ 43 BRI DT (143548 254
Fe g SRR FIIRAE ; P* iR av e A I35 k)
ok, S3RIA YT R FEA, ME
PRI 0 FE S RS E 18,
2.2 TH{RIEIR K SRR EBIBE IS
W (3) iR P-t/Q-V R iz K 5 [ &
FL s R B e e b, HL AT SE A Dh D H 3h G
FEXE o3 A T o3 A 2UROIR Y T BB T I g
il AEFR 2.1 F5 4307 AT % g thil 3k 20U 70 26 s B
PR O T ARAT Y, SR T 78 e L X L PR AE )T
2R BTS2 B, DT 5 A — 8 m 4 o Bk
JEFUABH T 37 ELAT 40 i 9 ] A5 R A Ak, LA i
SEAEOR VR T L B BEIE 0 A58 S BT S, B0 AR 2%
(1% iy HR BELC 6 A )41 B BT AR 2ok A T AN TRl 9 e
S SRR I P4 1 SRS ol A 3 A8 254 R A 2
RGBSR TE ) BB 5 AN T 2k I LK
X ge T Fd il i 52, ko3 T 20 A0 X% L BT
H B 22 55 R B R 50 M BH BT )RR e e 5 |
L LR B BHBTAS ] I5F 22 52 2h 32 1 43 L 8OCR, Tl s 3
WEGR T 51 AT I S A B e, s o A
mE 4 fros, 2 6, (s) TG, (s) 535 A 4 il
R S 2L R AL, 7, (s) B RIBEDT, L, |

(3)

Ly, C HUEUERS R ATIRIIE, kpyy 1 PWM ZE 4
arERUE s . Horp
G,(s) =k, + kT (4)
O, &, Ak 2350k TR A T 25 LL 491 3R KRR O3
G.(s) =k (5)
A, kO LR R A LU R AL

K4 AUl H Bk B A

Fig.4  Virtual impedance control
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Fig.5 Comparison of inverter output impedance
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Fig. 10 Simulation of active synchronization control
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Fig. 11  Simulation of multi-inverter in two-modes operation
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quasi-power droop control of three-phase inverters and

Study on two-modes operation and seamless transfer of multi-inverter
based on adaptive droop control strategy

WANG Xiao-huan, ZHANG Min-xia, ZHANG Chun-jiang, LIU Hai-xin
(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,

College of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China )

Abstract: Making the wireless paralleled multi-distributed generation system work in both islanded mode and grid-
connected mode has become an important technique for renewable energy application. Aiming at the technical prob-
lems in practical application, the adaptive droop control strategy is proposed in this paper, which mainly includes
virtual impedance with low-pass filter algorithm, active synchronous control and P-D/Q-I droop control. Firstly, the
traditional virtual impedance control is improved, that is, a low-pass filter is added in this part, thus the impedance
characteristic at fundamental frequency is changed and the output voltage quality is improved. Then active synchro-
nous control is proposed, which is suitable for droop control method, making a smooth transition of the point of
common coupling voltage when the system changes into grid-connected mode. Finally, the P-D/Q-I droop control is
proposed, which improves the performance of the traditional droop control working in grid-connected mode. Simula-
tion and experiments both prove the effectiveness of the proposed control strategy which can make the multi-inverter
work stably in islanded mode and grid-connected mode and achieve the seamless transfer.

Key words: multi-inverter; two-modes operation; seamless transfer; adaptive droop control; active synchronous

control



