49 % 51 269-278 LN ZN Vol.49, No.1: 269-278
20231 H31 H High Voltage Engineering January 31, 2023

DOI: 10.13336/1.1003-6520.hve.20211306

BT E M5 2 25 A9 32 At i BE X 47 10 TN iRl )

WA 2, B R BEAR Y, BiKE S, Akt o K
(I L BRFRAHMEAFEHBHHTHELRRE, L 200240; 2. LBRARFRTEL
He A IRFREATAZLA, LiF200240; 3. E MIT A4 07 A R s faepbd 50 a), e 223001;
4. LR ORALAT, Ll 200240)

B B TR R R AR T A A R T ERER T R IR AT E DL AR ) e A2 AR LA
SR AR R, TR E S AR SR AT IR I, SRR, SR T RS R AL A A 2
VAPERISRENS : F e 5 ABCE R0 A s I PRI AT s Lk, R & JEZhh R A A
ADFPFEHR A AT ], FFEE TP HURRE, 6D RO R R RS HE R T . BT 7 ORRE
AN — BRSO SE RE RIS 0 O Pk 4% G2 R AL (10 20 = P2l sk, A — B A I 70 A b i
P, GERRMY: PrERdE T3 BRI 0 70 A 2 R F i SR CE 2R B BT AN UL IS . Fr 94 TR b, A HER
AR a R G DUT RS R I SEBIL A AR (RO HE T T AN DD R ARSI 0 L, BT RO AR E N

KU ATUBCRM; PRI ES, AP R O, MR R

Distributed Coordinated Control of AC Microgrids Based on Grid-supporting Inverters

WEI Shanshan!?, GAO Fei'2, LIAO Dawei'?, YAN Changxin’, CAI Weikun*, LIU Dong'~
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. Department of Electrical Engineering, School of Electronic Information and Electrical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China; 3. Huaian Power Supply Branch, State Grid Jiangsu Electric Power Co.,
Ltd , Huaian 223001, China; 4. Shanghai Institute of Space Power-Source, Shanghai 200240, China)

Abstract: In a droop-based hierarchical control, the primary control has the inherent compromise between voltage regu-
lation performance and power distribution, and the secondary control is commonly installed to solve these problems in a
long-time scale, which significantly affects the system stability. To solve these problems, this paper proposes a distributed
cooperative control strategy for grid supporting inverters-based AC microgrid. This strategy is independent of droop
mechanism. Firstly, a weight coefficient is introduced to coordinate the load proportion born by each distributed genera-
tion. Secondly, distributed control and diffusion algorithm are adopted in voltage regulator, reactive power regulator, and
active power regulator,and the power sharing and voltage/frequency regulation are controlled on the basis of the diffusion
algorithm. The convergence performance of diffusion algorithm and consensus algorithm is analyzed theoretically. In ad-
dition, by comparison with droop-based hierarchical control, the consensus algorithm-based cooperative control strategy
is conducted in simulation. The results show that, the proposed strategy has high stability and can realize high-quality
voltage/frequency regulation and accurate power sharing can be realized in the case of line impedance mismatch, load
mutation, communication link failure, inverter failure and communication delay.

Key words: AC microgrid; grid-supporting inverter; distributed coordinated control; diffusion algorithm; droop control;

hierarchical control
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