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Abstract

Due to the widespread use of renewable energy and microgrids, the
Issues associated with stable power control, optimal energy management,
power dispatch of interconnected microgrids have been of great
concerns. With the large amount of renewable energy integrated into the
distribution grid, various voltage problems affect the system stability
and safety may be caused. This is due to the intermittent characteristics
of natural energy which causes the output power variation on the
renewable energy facilities and unbalanced installations of renewable
power generations. The unsuitable energy arrangement and power
dispatch strategy may introduce the additional power loss for the
interconnected microgrids, and the insufficient performance of control
response would easily lead to the tripping of microgrid and reduce the
usage life of the power system equipments. Therefore, improving the
robustness to power quality in system control and optimization of
energy management and dispatch has become an important issue for
both utilities and customers. The main objective of this project is to (1)
build up the real-time simulation model for the distribution system with
the renewable energy, (2) propose the power-regulation strategy for

multiple distributed generations in the distribution system, (3) analyze



the international case studies for regulation reserve, spinning reserve,
and supplemental reserve, (4) propose the dispatch commands for the
distribution system by considering the system disturbances and faults, (5)
develop the regulation control strategy with real-time simulation.
Besides, the microgrid system of the institute of Nuclear Energy
Research (INER) is adopted to establish the simulation models. Based
on this system, the regulation and transfer strategy of the distributed
generators in different operating modes would be discussed to maintain

the stability of the microgrid system.
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