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Dynamic Stability of Marine Direct Current Microgrid
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2. Fujian Province Key Laboratory of Naval Architecture and Ocean Engineering, Xiamen 361021, China)

Abstract: The impact characteristics of propulsion motor loads pose substantial challenges to the dynamic
stability of shipboard direct current( DC) microgrids composed of solid oxide fuel cells ( SOFC) and lithium
batteries. This paper focuses on the large-signal stability and dynamic response characteristics of shipboard DC
microgrids with SOFC. Using the hybrid potential function method, the large-signal characteristics of the power-
side converter were modeled under the traditional dual-loop control strategy. The large-signal stability criteria
and load stability boundaries for the system were derived under the dual-loop control strategy. The dynamic re-
sponse characteristics of the system under various operating conditions with impulsive load steps were com-
pared. Simulation results showed that the obtained stability criteria could accurately calculate stability bounda-
ries and determine the dynamic stability of the system.

Keywords: electro-electrical composite marine DC microgrid; hybrid potential function; large-signal stabi-

lity; stability boundary; solid oxide fuel cells( SOFC)
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Fig.7 Simulation of the ship DC microgrid system under four operating conditions
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