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Grid-forming (GFM) inverters can support dynamic microgrids with photovoltaic (PV) resources Corcovada is a small community in the

that expand and contract depending on available resources. To work, a GFM inverter must maintain mountainous region of the municipality of

appropriate voltage and frequency as the magnitude of PV output and loads change quickly duringa Afasco, located to the West of Puerto Rico,

switching event that acts to reduce the difference between generation and consumption. The with a population of 627 [2010].

simulation effort, described here, studies the potential capabilities of the GFM to support variable PV

generation and fast changes in the microgrid’s size that either increase or decrease the systems size. The community powers a water pump for
drinking water with a solar plus battery
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Microgrid Switch Control Methodology system. Potentially, this system could be
expanded to include other critical and non-

The microgrid expand  at11:00AM at:11:10:AM at3:40.PM at4:00EH critical loads using the proposed “breathable”

and contracts its ¥ > “ microgrid.

boundaries so that the =0 _ 5
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difference between load 0o = Ggg @o o =  To test this theory,a MATLAB/Simulink model

and  generation s 2 Z  represents the distribution feeder with 50

minimized and capable =58 =30

buses, 48 lines, 43 single-phase transformers,

of support from a GFM I5 single-phase grid-following PV inverters, a

inverter placed a the Example operations of the dynamic Example operations of the dynamic three phase GFM inverter, 36 residential loads, Diagram of the Corcovada
critical load. microgrid size reduction. microgrid size expansion. and 9 controllable switches. Community Distribution Feeder
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more than 0.5%. Results for the Total Load demand and Generation within the Main Microgrid. Results for the GFM Inverters Phase Voltages During Switching Transitions.
When expanding the microgrid there
was a frequency overshoot of less Observations
than 0.07% at most.
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Time (hh:mm:ss) Time (hh:mm:ss) us showing that dynamic operations is a viable solution for
Results for the frequency during an expansion. Results for the frequency during a reduction. providing a low-cost, PV-based microgrid to remote communities.

@ENERGY

Sandia
National
ALYS o] Laboratories

ultimissiol a dia ALLC Jal lowne
subsidiary of Honeywell Internat|ona| Inc for the U.S. Department of Energy's National Nuclear Securlty Admlnlstratlon under contract DE- NA0003525



