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MEMS for Smart Grid Demonstration Project on Penghu Island, Taiwan
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With the ongoing introduction of renewable energy systems in recent years, it has become necessary to improve the efficiency of electricity supply
and demand on isolated islands that have to supply power independently and to construct smart grids in urban areas that already have developed
social infrastructure systems including water supply, railway, and electric power networks. In Taiwan, the Industrial Technology Research Institute
(ITRI) has been conducting the Smart Grid Demonstration Project on Penghu Island aimed at the construction of an energy management system
(EMS) that will maintain the electricity supply and demand balance of the isolated island when the power grid is connected to the main island via a
submarine cable in the future.

Toshiba has supplied its LEMS (micro energy management system), developed as a primary platform for the monitoring and control of electricity
supply and demand, to ITRI as part of the above project. The LEMS offers a voltage regulation function for the power distribution system, a function
to control fluctuations in the output of photovoltaic (PV) power generation facilities, and a function to optimize the use of renewable energy systems
connected to the existing power grid by controlling the energy storage system (ESS) and the inverters of PV power generation facilities through
power generation prediction and planning applications for renewable energy systems.
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Location of Penghu Island
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Cooperative control by LEMS server and controllers
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System architecture and communication network of Smart Grid Demon-

stration Project on Penghu Island
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Skeleton diagram of distribution feeders with PV and ESS systems con-
nected to, monitored, and controlled by, LEMS
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Example of graphical user interface (GUI) display of LEMS server
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Result of simulation of power flow mitigation using ESS control
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Example of GUI display of UEMS controller
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