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Multi-Agent Supervisory Control for Optimal Economic Dispatch in DC Microgrids

Amr A. Hamad®, Ehab F. El-Saadahy
abDepartment of Electrical and Computer Engineerisgjyersity of Waterloo, 200 University Ave. W, Véaibo, ON, Canada N2L3G1

Abstract: The deepening impact of global warming has stitadlanumerous researchers to come up with altemathergy
sources and transportation facilities that createef emissions. DC distribution systems are attraciandidates for adapting high
penetration of distributed generation and elecéticles. Accordingly, this work proposes a disitdd power management
scheme to enhance the reliability and economicopadnce of isolated dc microgrids. In the preseaigatoach, the dc microgrid
is assumed to contain both renewable and nonretewaherating units. At lower loading conditiorts proposed scheme stimu-
lates a power-sharing strategy among renewablessuo increase system reliability, whereas nonvehk sources are kept op-
erating at their lower power limits. Alternativelsgnewable sources are allowed to operate at h@ximum power limits while
maintaining optimum economic operation among noem@ble sources to meet higher loading conditions.achieve these op-
erational criteria, both renewable and nonrenewa&lfle units apply a consensus-based algorithm inparsisory control level.
Each DG unit exchanges information with its neigishohereby locally updating the no-load voltaggisg of its primary control
according to system voltage sensitivity analystse Thcorporation of DG droop-based primary conteslders the proposed algo-
rithms fully distributed with a reduced number gkats. The proposed algorithm has the additionahmatage of restoring system
voltage to its nominal value. The stability and wengence of the algorithm are analytically addréssed real-time OPAL-RT

simulations are performed in a hardware-in-the-Iffélh.) application to verify its effectiveness.
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NOMENCLATURE
Acronyms
ADNS  Active distribution networks (ADNSs) HIL Hardware-the-loop
DCDSs DC distribution systems PEVs plug-in electric \oiés
DG Distributed generation
Indices
g Superscript for DG buses I Superscript for loading buses
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