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Demonstration of a Renewable Energy Self-Consumption System for an Apartment in Germany
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To prevent global warming, renewable energy sources, such as PV (photovoltaic) and wind power, are becoming increasingly
popular throughout the world. In particular, Germany is focusing on installing renewable energy sources in their power systems
so that 80% of generated power will be from renewable energy by 2050. However, the FIT (Feed-in-tariff) rate is decreasing
with the increasing number of renewable-energy installations, and the FIT rate is now less than half the electricity rate. As
a result, much attention is being paid to the “self-consumption model” in which PV power is consumed within a household,
and the amount sold outside the household is decreasing. With this background, we developed a self-consumption system
that enables more effective use of PV power. The system uses both rechargeable batteries and a heat pump, and has been
operating since it was installed in June 2016.
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Figure 1 System configuration
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Figure 4 Comparison of self-consumption rates and behavior when (a) only PV generation is applied
and (b) operation to minimize energy costs is applied
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