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Control and protection techniques for a dc microgrid using photovoltaic and combined heat
power as distributed generator is focused in this research. The application of the proposed dc
microgrid is for data center or telecommunication switching building. More than 50 percent of
energy consumption in data center building is a cooling system. Also, most of the load in data
center building can be consumed dc power. The heat from combined heat power (CHP)
generator can be utilized to produce a cold air for cooling system by using heat absorb chiller.
The cogeneration system between photovoltaic and CHP can be results on higher overall
energy efficient. To achieve this, the protection system and power electronics interface are key
issues for a dc microgrid application. Therefore, the protection and a hybrid cascaded multilevel
inverter are developed in this research. The simulation model is proposed by using PSIM and
MATLAB/ SIMULINK to perform the proposed technique. In addition, The 48 V dc distribution
prototype is developed together with the hybrid inverter to interface a low dc distribution to a
normal ac load both single phase and three phase system. The simulation and experimental
results show that the developed protection method can perform the fault detection and fault
clearing within about one cycle. Also, the modified PWM technique is also developed to control
the hybrid inverter. The proposed topology can reduce the number of required power switches
compared to a traditional cascaded multilevel inverter. Besides, a possible reconfiguration
technique after faulty condition is also discussed. The 3 kVA prototype inverter efficiency is
97.45% under tested condition. The results show that the proposed hybrid inverter control

topology and the protection paradigm are a promising method for a low voltage dc microgrid
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