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Earlier this year, the California Energy Commission (CEC) published a $20 million solicitation to fund

research projects for the deployment of long-duration energy storage. The objective was to develop a clear

understanding of the role that long-duration energy storage (10 hours or greater) can play in helping to meet

the state''s mandates to decarbonize the electricity sector by 2045. Lithium-ion batteries were excluded from

the solicitation.

The CEC selected four energy storage projects incorporating vanadium flow batteries ("VFBs") from North

America and UK-based Invinity Energy Systems plc. The four sites are all commercial or industrial facilities

that want to self-generate power (like solar) and in some cases have the ability to operate off-grid. Invinity''s

total scope is 7.8 megawatt-hours (MWh) of batteries across the four projects. Part of the objective is to be

able to take those facilities off-grid for an extended period of time, to avoid interruptions to their power supply

during grid outages.

What is a VFB, and how does it differ from the more ubiquitous lithium-ion battery? To answer these

questions and learn more about Invinity Energy Systems, this week I spoke with Invinity''s Chief Commercial

Officer and co-founder, Matt Harperand Joe Worthington, the company''s Communications Director.

Matt is a mechanical engineer by training, and he explained that he has been building clean energy technology

for 25 years. For the past 15 years, he has been developing flow batteries.

Vanadium is an element that can commonly exist in four different oxidation states. That just means that it can

exist as an ion with different charges. For example, a vanadium ion that is missing three electrons would have

a charge of V3+. If you add an electron to it, it converts to a V2+ion. This transfer of electrons back and forth

is what makes VFBs charge and discharge, as the vanadium ions in the battery swing from V2+ to V5+.

This differs from lithium-ion batteries in that every time lithium charges and discharges it is plating and

deplating lithium metal on the cathode. Although this reaction is almost completely reversible, it will lead to

degradation after a few thousand cycles and performance will decrease.

A VFB consists of two tanks of electrolyte dissolved in water and separated by a proton exchange membrane.

Both electrolytes are vanadium-based. As the batteries are charged and discharged, vanadium ions are simply

moved between oxidation states. According to Matt, this can be done tens of thousands of times over a time

period measured in decades, with no degradation in the ability of the vanadium solutions to hold charge.

They estimate that every 10-20 years, the membrane that the ionic species crosses over will require a

replacement. Again, this is unlike a lithium-ion battery where the entire battery would need to be replaced.

They compared this to maintenance on a car. Matt indicated they have products in the field that have done
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more than 30 years of charging and discharging cycling.

Li-ion batteries do have an advantage in energy density, which is why VFBs are being targeted for stationary

applications. However, compared to Li-ion batteries for grid scale storage, there is no fire risk with VFBs.

Li-ion batteries need to be spaced farther apart or have sufficient fire suppression. Thus, VFBs can be packed

tighter than lithium, so the footprint for grid-scale operation is comparable.

Regarding the cost, Invinity reports that they sell their batteries at a pricein the same ballpark as Li-ion per

MWh for the industrial market.The benefit of Invinity''s VFB comes in the levelized cost over time because of

the decades of service a single device can deliver. VFBs can charge and discharge multiple full cycles daily

for 20 years. Even though you may get thousands of cycles with a Li-ion battery, for a utility or commercial

storage application where daily cycling is needed that may not be enough to give Li-ion the advantage.

Invinity''s core technology - the "cell stack" at the core of the VFB - is developed and manufactured in

Vancouver, Canada. The company also has a supplier in China that does metal enclosures. However, final

assembly is done as close as possible to where projects are delivered due to the size of the installations.

Invinity does have commercial applications of its VFBs installed at more than 40 sites across Europe, North

America, Africa, Asia and Australasia. Below is a 2 MWh project in China that has been in operation for two

years.

Contact us for free full report 

Web: https://kary.com.pl/contact-us/

Email: energystorage2000@gmail.com

WhatsApp: 8613816583346
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