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With the increasing penetration of power inverter-interfaced renewable generation, power 
systems face significant challenges in maintaining power balance and the nominal frequency. We 
study the grid-level coordinated control of a mix of grid-forming (GFM) and grid-following (GFL) 

inverters for power system frequency control. In particular, a fully 
distributed optimal frequency control algorithm is proposed based on 
the projected primal-dual gradient algorithm and the physical system 
dynamics structure. This algorithm 1) is implemented in a distributed 
fashion that only needs local measurement and local communication, 
2) can minimize the total control cost and restores the nominal 
frequency, and 3) respects the power capacity limits and the thermal 
constraints of transmission lines.  We also prove the global asymptotical 
convergence of this algorithm. Lastly, the effectiveness, optimality, and 
robustness of the proposed algorithm are demonstrated via numerical 
simulations.
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