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Maintaining grid stability is paramount, particularly in the context of the growing deployment of variable

renewables such as PV and wind. Aaron Philipp Gerdemann explores some of the grid-forming technologies

emerging as alternatives to traditional solutions for safeguarding the grid. 

This is an extract of a feature article that originally appeared in Vol.39 of PV Tech Power, Solar Media''s

quarterly journal covering the solar and storage industries. Every edition includes ''Storage &  Smart Power'', a

dedicated section contributed by the Energy-Storage.news team, and full access to upcoming issues as well as

the 10-year back catalogue are included as part of a subscription to Energy-Storage.news Premium.

In the quest for stable power systems, ensuring grid stability is paramount, particularly with the increasing

integration of volatile renewable generators such as PV and wind. Grid stability relies on the dependable

provision of essential grid services such as frequency response (FRT), voltage stability, and inertia.

Traditionally, synchronous generators provided these reserves at the transmission system level. However, the

emergence of large-scale battery storage technology presents an alternative solution.

Battery storage offers rapid delivery of stored power and energy, outperforming conventional synchronous

power plants in terms of response time and efficiency. With its impressive technical performance and

increasing commercial competitiveness, battery storage is poised to play a pivotal role in future power systems

with 100% renewable penetration.

Global solar inverter manufacturer SMA has utilised advanced power conversion systems (PCS) and control

technologies that have significantly contributed to grid stability by encompassing inverters, medium voltage

solutions, plant control and engineering services.

The provision of grid-following inverters proved instrumental in maintaining operational continuity and

ensuring an uninterrupted power supply during severe grid disturbances in Odessa in 2021 and 2022.

Additionally, advanced grid-following controls have proven effective even in weak grid environments, as

demonstrated in the West Murray region of Australia.

This article explores the pivotal role of advanced inverter and control technology, especially concerning grid

stability.

Developing the grid-forming solution was not merely about replicating a synchronous generator; instead, the
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focus was on preserving relevant features and emphasising beneficial capabilities. This approach diverged

from the conventional term &#8220;virtual synchronous machine,&#8221; as the goal was to enhance

functionality beyond traditional methods.

In the initial stages of discussions, there were doubts about the feasibility of grid-forming technology.

Demonstrators, such as the one on the island of St. Eustatius in the Caribbean Sea, played a crucial role in

dispelling these concerns.
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