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Capacity Planning of Distributed Generators and Energy
Storage System for an Offshore Island Microgrid

Yih-Der Lee'  Jheng-Lun Jiang' Chun Lung Chang™
Li-Yuan Liv’  Yung-Ruei Chang®

ABSTRACT

This study proposes the capacity planning of distributed energy resources (DERs) and energy storage
system (ESS) for an offshore island microgird by considering cost benefits assessment using Particle
Swarm Optimization (PSO) method. First of all, the amount and duration of sunshine, wind speed have to
be collected for an offshore island, as well as the power load consumption. The renewable power generation
then can be estimated with various capacities of renewable energy. Secondly, the optimal capacity of
distributed generators and energy storage system can be determined by using PSO to achieve the lowest
generation cost of the diesel generators in the island microgrid. In this way, the DERs and ESS capacity
assessment program is developed by C Programming Language. The human-machine interface is designed
by LabVIEW with Dynamic Link Library (DLL) technology to allow user to operate in a friendly way,
and to graphically present the results of the calculations. Finally, the generation cost of the Dongjiyu island
microgrid is evaluated to verify the accuracy of the program developed. Then it is applied to the Tongpanyu
island microgrid to calculate the optimal renewable generation and energy storage capacity, so that the
lowest power generation cost can be obtained. This developed program can be used as a reference design
for an offshore island microgrid.

Keywords: Particle Swarm Optimization, Micro grid, Distributed Energy Resources.
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