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Project Breakdown

1. Grid Forming Inverters (GFMIs) [1]
– Critical to providing stability for weak systems (high percent GFLI, 

microgrids, …). 
2. Active Synchronization [2]

– With a DQ inverter, we can separate voltage and phase. 
– Phase is the key to synchronization.

3. Non-PLL [3] (Phase-Lock Loop)
– PLLs are inaccurate in weak grids and computationally burdensome.
– Solution is relying entirely on the internal clock and not the grid.

4. Time Disciplined [4]
– With a reliance on phase, we need to have a solid phase reference.
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Metrics from Existing Standards
[5]

[6]
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Synchronization Modes
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Inverter Model
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Simulation Results – Frequency/ROCOF

Initialization, Islanding, Reconnection
(Grid)

Blackstart
(Inverter)
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Simulation Results – Summary Table
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Backup Slides
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Initialization Phase Generator
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Reconnection Phase Generator
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Simulation Results - Voltages

Initialization
(Inverter)

Reconnection
(Inverter)
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Simulation Results – Voltages (Cont.)

Blackstart
(Inverter)
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Simulation Results – Frequency (Inverter)

Initialization, Islanding, Reconnection
(Inverter)


