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Smart Home Operating as a Microgrid

Ensure the microgrid is resilient during both grid-connected and islanded operation.

Key component often overlooked in low voltage residential space is power quality.
• DER/microgrid control technology
• Load types: non-linear loads. Non-linear loads, such as switch mode power

supplies, LED lighting and rotary converters, are not only common in a typical
smart home, but can make up most of the load profile.
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Power Quality

Harmonics

IEEE Std 519
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Residential Microgrid Example Topology
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240VAC / 600A Lab Test Fixture
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IEEE Std. 519
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RTDS Test Case
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Grid + Gen + Inverter
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Inverter Only
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Conclusion

• Due to the changes in the nominal load/short circuit current ratios in both modes the 
microgrid should be modelled, if possible, and measured with accurate power quality 
equipment. 

• Inverter-based DERs inherently do not have large short circuit capability and active 
filters are not common in single phase or residential applications, mitigating power 
system harmonics can be a challenge. 

• Proper power distribution planning and applying as needed passive solutions such a 
line filters are a couple key tools to help address these challenges. 

• With a sound approach and the right tools, a residential microgrid with non-linear 
loads can operate with acceptable power quality.
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