
Energy storage and advanced grid functionalities: 

the missing piece of the 100% renewable puzzle

Higreew workshop



Global storage growth is very strong, with Li-On batteries being the clear leading 

technology

Source: IHS 2023



The massive installation of renewables requires significant amounts of storage to be 

manageable

Source: IEA

IEA’s Net-zero scenario
would need anual avg
installation of +100GW of
storage until 2050



We are already seeing some problems in the network due to lack of manageability

Energy arbitrage is one of the most needed 
services and where technologies offering 
between 4 and 12h of storage (i.e. flow 
batteries) are required 

Renewables must move from being a danger to 
grid stability to being an active agent in 
stabilising it.



As conventional synchronous generators are retired, renewable technologies must fill 

the gap and provide the grid ancillary services needed

Renewable Energy share in the generation mix

Grid
services
required

Weak grids stability (i.e. LVRT)

System security (i.e. inertia)

Island operation

Black-start



Flow batteries are expected to cover a growing share of the required grid ancillary 

services

RFB Will play a key role both
in Generation (Utility) and 
Consumption (Commercial & 

Industrial markets)



Grid-forming inverters are the solution for RE to be able to provide advanced grid 

functionalities



There are already commercial projects with grid-forming functionalities and the most 

advanced inverters already provide these functionalities

Redox Flow Batteries providing advanced 
grid functionalities are a Reality!!!
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