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Abstract: Due to the effects of the droop equation and equivalent impedance, the adoption of traditional droop
control as a strategy for parallel-operated inverters will cause steady-state errors in the output voltage amplitude, which
is not applicable to scenarios requiring high precision in voltage regulation. To solve this problem, a voltage amplitude
compensation strategy based on hierarchical cooperative control for a system of parallel-operated inverters is proposed.
The robust droop control is employed as the primary control instead of the traditional resistive droop method, which
effectively constrains the amplitude error within a 5% margin and thus ensures the system’s capability to regulate
voltage under different operation conditions. On the basis of analyzing the primary control error, the secondary voltage
control is carried out utilizing a low-bandwidth communication system, and the voltage amplitude is tuned to the
reference value to improve the compensation accuracy. Experimental results verified the feasibility and effectiveness of
the proposed scheme.
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Fig. 1 Structure of system of parallel-operated inverters
R AR, ] R G — Bk DA SRR A
LU LSRR R, FErp I RANER A S E T D) 4%
i, A SR DR LA 5 L FEL AT OO 2 il U g
A 2R 58 0 Hh B A R AR Sl S P RE



7 i, T

E 4 $23 %

2 FEMETEES

2.1 ERFEE

P B2 i S BT 0, AR P PR AR G T LAk
LIRS BT ERIIE 2, X T — A AR 4
HUFBRSE, ATLARAL NI 2 s ias Rt i . [
2 VOSSR s E L6, F E, £6, 515
2 AL A5 B B R IR R Z, Lo, 1 Z,
L, 53 IR AR i BT S R BT Z AL

2490 vso0 LLe,

5 () WAL

b e L

load

2452
B2 PEBRWNHIHBERESHERE
Fig. 2 Equivalent circuit of two-inverter parallel system
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Fig. 4 Typical structure of hierarchical cooperative control
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Fig. 5 Block diagram of robust droop control
ST LAME R 22 . BRSO T , REHATRSS
HL IR EIEAAE , (8] 5 v E-P BRI A4
AERIN 0, NI

n,F, :Ke(E*_Voi) (6)

2 (6) T E— 4 5 b b PR W52 0% AE, B
HINTEIRE AP, 4351
nP,

AE =E -V, =—~ 7
i oi K ()

€

K AV .
AB:E_Vm (8)
n.

XA GG TR, ERSERET, KA
R il A o N VS e BN
AEq, 0K FITRAIRA IS AE,,, S/NEH K,
o BRI, BEE S ar K, IR, HURRRASER
ZEANWTREARIS A7 D) DR A 24 73 ORI 22 4 28
22 B — U R VF A RS IR E AL 2 %
LRy 5%, AVFRR KA TIIIARIREY AP i
SEGIINFRN B, MK A PBE TS FEI R

n.hB, n,AP

SSK S ©)
0.05F AV

oi

3.3 R

X — R A 250899 B ARe I, AR SCAE Bl
25 Jay 3 CAN(controller area network )il {5, LAzh
BAMERAE S 2 e ny Jy 206 v AT Ik
FEH, AR R RIAER A 6 iR, Hh, AE.,
9 CAN il {5 &4 AL

RARUETFALBR AR S YERE, R IR,
(1K ZR G0 b 2 B He 1) H, i i i 5 v 3 0L ) 20
A HRN—2, SR FE NP kdE ], Bk
SEELI AR .



74 i, T

E 4 $23 %

LPF
AR >

N
WH o + 0 | V2Esing | Vi
w1l LPE LS -1 1] o
o

E6 BEZERERER
Fig. 6 Block diagram of voltage secondary control effect
(H#Higumsd CAN M5 [ EadHhifE——5
FHL, HARBRA ML, EMGELHT RN 7
B o

AHLA AL

£
AP L
HARHN?
P

B 7 FNESEIEIRE
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