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Are grid-level coordinated inverter-based resources scalable and optimal frequency control?

This paper studies grid-level coordinated control of grid-forming (GFM) and grid-following (GFL)

inverter-based resources (IBRs) for scalable and optimal frequency control.

 What is a grid forming inverter?

A grid-forming inverter operating in Virtual Synchronous Machine (VSM) mode emulates the behavior of a

synchronous generator by establishing the grid's reference voltage and frequency. In doing so, it contributes

virtual inertia and damping to stabilize frequency and voltage while facilitating power sharing among

inverter-based resources.

 What is a grid-forming inverter (GFM)?

Despite their widespread use, conventional Grid-Following Inverters (GFL) frequently underperform in

dynamic grid situations, resulting in frequency and voltage instability 6. To overcome this, Grid-Forming

Inverters (GFMs) have emerged as the key technology 7.

 How ESS can adjust grid frequency within the allowable range?

ESS can adjust grid frequency within the allowable range as ESSs have the features of high degree of

automation, flexibility of operation and rapid response to random and transient changes in load. Thus,

flywheel, SMES, batteries and flow batteries are ideal for this service.

With this in mind, this paper proposes a virtual impedance control strategy that considers secondary frequency

modulation to address the problems of frequency deviation ...

Among various grid services, frequency regulation particularly benefits from ESSs due to their rapid response

and control capability. This review provides a structured analysis of ...

Abstract--With the increased penetration of renewable ener-gy sources, the grid-forming (GFM) energy

storage (ES) has been considered to engage in primary frequency regulation (PFR), ...

Therefore, in this paper, the performance of PFR control in the GFM-ES inverter is analyzed in detail first.

Then, the FDB is implemented for GFM inverters with various types of ...

This paper studies grid-level coordinated control of grid-forming (GFM) and grid-following (GFL)
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inverter-based resources (IBRs) for scalable and optimal frequency control.

There is a rapid increase in the amount of inverter-based resources (IBRs) on the grid from Solar PV, Wind,

and Batteries. All of these technologies are Inverter-based Resources (IBRs).

By providing virtual inertia and damping, it improves frequency regulation and grid response to disturbances.

It is particularly beneficial for weak grids and high-renewable ...

By providing virtual inertia and damping, it improves frequency regulation and grid response to disturbances.

It is particularly ...
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