46 6 W H 3 # % Vol. 46, No. 6
2020 £ 6 H ACTA AUTOMATICA SINICA June, 2020

AR MR HNERMEBMN RS 2 EHE

IR AR

B FE N RAARMEIENERBE MRS, =Rd 7oA R R AR BRI MR RS
ENAEIBARLNE M 2L R S8, W DC-DC AR s /£ 15 BRIV E RER, R T RGUEeh, 51N B 380 W I &%,
W B H IR AR LN 28 8 00 BB 1747 8] W v ) T A R ol — o AR 2 4 22 8 R A AR e H0 i ) — BSCTE BR IR ) AL R T B A R
TREAE S & P SN B AR IR, et T3 a0 A S R PT AR, A 1 B A A AT R A O K 2 A
F, BT RGN RS, W ULSEI A BT B AR, B AT R G R RRHE(EE B TR IR R SRR E
D7 FM U8 U B T T L R R O VR A R B T AT

KU EIPERMRSE, AR, oA R, P lE

SIAMEE XN, A, B AR AR B M R e A U Rl . B 32k, 2020, 46(6): 1283-1290

DOI 10.16383/j.aas.c190018

Distributed Cooperative Control of DC Micro-Grid Systems With Capacitive Loads

LIU Jian-Gang">* YANG Sheng-Jie?

Abstract In this paper, a distributed cooperative control is proposed for DC micro-grid systems with capacitive
loads that is the coupled dynamical interconnected nonlinear networked systems. By considering each DC-DC con-
verter as an agent in the cyber layer and introducing voltage observers for capacitive loads in each sub-system, the
coupled nonlinear dynamics is decoupled into a first-order integrator and the load-sharing control design is conver-
ted into an output consensus tracking problem of such linear multi-agent system. Based on the nearest neighbor-
hood rule, a distributed cooperative PI control law with tunable gains is designed accordingly by adopting propor-
tional and integral control loop. The load-sharing objective is achieved through local interaction in a cooperative
way provided that the directed graph at least has a spanning tree. The overall closed-loop system stability is rigor-
ously proved by analyzing the eigenvalues of the augmented system's matrix. Simulations and experimental results
verify that the proposed approach is effective and feasible.
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