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ABSTRACT

In recent years, Taiwan government concentrated on developing the technologies
of renewable energy to increase the proportion of energy independency and motivate
the development of renewable energy industry. Taiwan government already planned
that the installed capacities of PVs and wind turbines will reach 20 GW and 4.2 GW by
2025. However, the high penetration of renewable energy will become the huge chal-
lenge and impacts to the electricity grid in Taiwan. For the island microgrid system, the
comprising battery energy storage system (BESS) is a promising emerging topology to
increase the penetration rate of renewable energies. The objective of this project is to
develop power coordinated strategies for base-load diesel generators with three-phase
power conditioning system. The power conditioning system included three bidirec-
tional dc-ac full-bridge inverters for microgrid applications. The proposed control strat-
egies can operate the BESS with active and reactive power conditions and realize power
smoothing, islanding detection, mode-transfer, and three-phase unbalance compensa-
tion. This project proposed three control modes including three-phase independent
power control, three-phase three-legs control, and totem-pole real power control. The
research outcome obtained from the project will assist industry developers and utility
in analysis and management of BESS, which will greatly allow renewable energy de-
velopment and achieve government policies.

Keywords : Power conditioning system, Active/Reactive Power Compensation,

Microgrid
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The global microgrid markel is expected to sccount for USD 47.4 billion by
2025, growing at & CAGR of 10.6% during the forecast period.

The markst growth in &sls Pacific 10.6‘;’0
cah be attributed to the lack of

proper electricity infrastructures

: . The Erowth of this market can be Contrects &nd new product leunches
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unelectrified areas in | =5 demend forclean energy. for market players in the nextfive
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@ TheAmericas micrognid market 1S projected : Thecountries such as China and
A~ tosccountfor USD 19.2 billion by 2025, @ Australia are emerging as lucrative
| | growing at CAGR of 10.0% duringthe WV markets for microgrid system snd
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