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Background & Control Design
• Address the issues of traditional grid-forming (GFM)

inverters (Need to switch between GFM and grid-following; PLL;
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• New control strategy: Traditional double-loop control +
emulating SG operation (Always grid-forming;
no PLL; natural synchronization; easy implementation)

Start-up syn control
Reconnection syn control

Learn the operation of 
synchronous generator (SG)

synchrcoverter (hard for implementation) etc.)



Results
• Multiple transition operation: unplanned islanding (t=6s),

reconnection (t=15s) and unplanned islanding (t=25s).
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(a) Traditional method (b) Proposed method
Results of full microgrid simulation scenario



Unintentional islanding
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(a) Traditional method (b) Proposed method
Switch from the phase angle following
the grid voltage to the self-generated
phase after disconnection, abrupt
change in phase angle.

Use self-generated phase before and after 
disconnection, no change in phase angle.
Keep the same phase without need for 

compensation.



Reconnection
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(a) Traditional method

(b) Proposed method

No phase angle sync 
control

With phase 
angle sync 

control



Conclusions
• A synchronization scheme of a non-PLL GFM inverter is

developed based on emulating the synchronous
generator operation to achieve seamless microgrid
transition operation.

• The effectiveness of the proposed control scheme to
synchronize the phase angle of GFM inverter under
microgrid transition operation is validated, especially for
unplanned islanding.
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