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Why Can't We Store Renewable Energy?

Y ou've probably heard the numbers - global renewable energy capacity grew 9.6% in 2023. But here's the
kicker: we're wasting 35% of that clean power because we can't store it effectively. Lithium-ion batteries?
They work for your phone, but try powering a city during a windless week. The limitations become painfully
obvious:

4-8 hour discharge duration maximum
15-30% annual capacity degradation
Firerisksin large-scale deployments

Now, what if | told you a Swiss company found inspiration in medieval construction techniques to solve this
modern problem? That's where Energy Vault Ticino comes in - using 35-ton concrete blocks and gravity to
create what's essentially an energy time machine.

The Swiss Mountain Innovation

A 70-meter steel tower in the Swiss Alps, surrounded by 7,000 custom-made composite blocks. Each block
represents 1 MWh of stored energy - enough to power three average American homes for a month. The system
achieved 80% round-trip efficiency during its 2022 pilot, outperforming pumped hydro (76%) without needing

specific geography.
But wait, why concrete? "It's about material density and local availability," explains CTO Andrea Pedretti.
"We're using recycled materials from nearby demolition sites - actually reducing construction waste while

creating storage capacity."

How the Gravity Machine Operates
Here's the clever part:
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Excess solar/wind energy powers electric cranes

Cranes stack 35-ton blocks into upper storage rings

During demand peaks, blocks descend via controlled lowering
Regenerative brakes convert falling motion into electricity

The system responds within 2.8 seconds to grid demands - faster than natural gas peaker plants (5+ minutes).
During my visit last month, operators demonstrated switching from storage to discharge mode three times
within an hour, adapting to cloud cover over nearby solar farms.

Powering 40,000 Homes Daily
Let's break down the numbers from their Ticino facility:

Total blocks7,000

Single cycle duration8-16 hours

Daily output80 MWh

CO2 saved vs lithium12,000 tons/year

But here's the rub - while the technology works, the economics get tricky. Initial costs run $150-$200/kWh
compared to $120/kWh for lithium batteries. However, with 30-year lifespan versus 15 years for chemical
batteries, the lifetime cost drops 40%.

Scaling Beyond Mountainous Terrain

Can thiswork in flat regions? The company's Texas deployment (slated for Q4 2024) uses 25% lighter blocks
but compensates with taller 85-meter towers. Early simulations suggest 75% efficiency - slightly lower than
the Alpine prototype but still competitive.

"We're not saying it's the ultimate solution,” admits CEO Robert Piconi. "But in the energy storage mosaic,
gravity-based systems could handle 15-20% of grid-scale needs by 2030."

The real game-changer? Pairing these towers with existing wind farms. A 2023 study showed hybrid systems
reduced renewable curtailment by 63% compared to standalone battery installations.

The Human Factor

During my visit, | met Maria - a former hydropower engineer retrained as a gravity storage operator. "It's
strangely peaceful,” she laughed. "Instead of roaring turbines, | watch blocks dance to the grid's rhythm." Her
team manages the entire facility with just 8 people, compared to 30+ needed at equivalent lithium installations.

So where does this leave us? While lithium batteries dominate headlines, Energy Vault Ticino offers a
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compelling aternative - no rare earth metals, no thermal runaway risks, and built from literal garbage. It's not
perfect, but in the race to decarbonize, we can't afford to ignore any viable players.

Web: https://www.solarsol utions4everyone.co.za
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