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Abstract

The objective of this project is to monitor and control microgrid
using intelligent technologies and to improve the efficiency of power
management for the distributed generation systems (DGs). An
industrial PC (IPC)-based microgrid controller will be designed and
CAN Bus will be adopted for internal data transmission between the
DGs (e.g. wind turbine generator (WTG) and storage system) and the
IPC. After the power information is collected completely, the data will
be sent to the local dispatched control center (LDCC) of the power
grid utilizing IEC60807-5-104 protocol module installed in the
microgrid controller for the efficient power management of the
microgrid system. Moreover, in order to connect the grid-connected
converter with the grid smoothly, a novel method of active islanding
detection algorithm adopted Elman neural network (ENN) controller
will also be designed. In order to achieve the best efficiency of WTG,
a new maximum power point tracking (MPPT) will be developed.
Furthermore, when the grid voltage drops, a new low voltage ride
through (LVRT) using reactive power will also be developed to feed
reactive power to maintain the voltage and help to recover voltage
after troubleshooting. In addition, this project will develop LiFePO4
storage system based on TMS320F28035 digital signal processor
(DSP) to store electric power; when the grid is disconnected and DGs
can’t provide enough power, the storage system will provide electric
power to the load. Additionally, the project will use the PSIM
simulation software to simulate the power dispatch and control of the
microgrid system, and verify the MPPT and LVRT functions of the

grid-connected WTG. Finally, in order to possessing the functions of



islanding and LVRT and meeting the relevant interconnection
standards, this project will verify the developed grid-connected DGs
by using the offered test methodology in IEEE1547 and UL1741.
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