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Extreme weather events may lead to prolonged outages in distribution systems, highlighting the need for innovative blackstart and restoration 

approaches. The increasing penetration of distributed energy resources (DERs) provides an opportunity to blackstart distribution systems without 

relying on transmission systems, thus, significantly accelerating load restoration and boosting grid resilience. This talk will present a holistic bottom-

up blackstart and load restoration framework leveraging battery energy storage-based grid-forming inverters (GFMIs) and solar energy-based grid-

following inverters (GFLIs). The proposed framework initiates blackstart with multiple GFMIs to form microgrids, sequentially expands the 

boundaries of islanded microgrids while establishing cranking paths to GFLIs, synchronizes microgrids to form larger islands, and finally 

synchronizes the distribution system with the transmission grid to complete the restoration process. The proposed framework is validated using the 

IEEE-123-bus system, with different numbers of GFMIs and under various transmission grid recovery times. Additionally, this talk will briefly 

introduce our project to convert the City of Montezuma to be Iowa’s first renewable microgrid with blackstart and self-healing capabilities.  
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