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Ever wondered how we can keep lights on when the wind stops blowing or the sun sets? As global renewables

adoption surges (over 30% of EU electricity now comes from wind/solar!), grid operators face a critical

challenge: storing excess clean energy efficiently and affordably. Enter ARES Advanced Rail Energy Storage

- a gravity-based solution turning railway slopes into massive "waterless batteries".

The Renewable Storage Imperative

Solar and wind power are inherently intermittent. Germany saw 10 TWh of potential renewable energy

curtailed in 2022 due to lack of storage. This isn't just wasted clean power - it forces grids to rely on fossil-fuel

backups during gaps. Traditional solutions like lithium-ion batteries face limitations:

  Scale: Difficulty storing GWh-level energy economically

  Longevity: Degradation after thousands of cycles

  Resource Intensity: Lithium/cobalt supply chain constraints

Image source: Wikimedia Commons (CC BY-SA 4.0) - Visualizing renewable curtailment challenges

How ARES Works: The Elegant Simplicity of Gravity

Imagine heavy rail cars moving up a hill during solar peak hours. That's ARES in action:

  Charging: Excess electricity powers electric locomotives that pull weighted rail cars uphill

  Storing: Potential energy is "banked" in elevated positions

  Discharging: Cars descend via regenerative braking, feeding 90%+ energy back to the grid

Unlike pumped hydro, ARES requires no water bodies or complex geology. It leverages existing rail

technology and disturbed lands (abandoned mines, slopes near substations), achieving 60-year lifespans -

triple lithium-ion's typical cycle life.

Highjoule's Integration Approach: Maximizing Value

At Highjoule Technologies, we integrate solutions like ARES with our smart GridSynergy BESS platforms -

creating hybrid systems that deliver 24/7 renewable power. Our AI-driven controllers determine the optimal

moment to charge via gravity (ARES) versus electrochemical storage, balancing cost and response speed.

Proven Performance: Nevada's Grid Stabilizer

The 50MW ARES Nevada project (operational since 2020) demonstrates real-world viability:

Page 1/3



Unlocking Renewable Potential with ARES Advanced
Rail Energy Storage

  

    Metric

    Performance

    Significance

  

  

    Response Time

    &lt;1 second

    Faster than gas peaker plants for frequency regulation

  

  

    Round-Trip Efficiency

    86%

    Competitive with pumped hydro (75-85%)

  

  

    Land Footprint

    8 acres

    1/5th of equivalent lithium-ion farm

  

During California's 2022 heatwaves, this facility provided 300+ continuous hours of grid support, preventing

blackouts. Its mechanical simplicity meant zero performance degradation despite 110?F ambient temperatures

- where batteries typically derate.

Image source: U.S. Department of Energy - ARES Nevada facility

Why Europe and US Are Ideal Markets

Our analysis at Highjoule reveals unique advantages for target regions:

  Europe: Abandoned mining regions (Germany's Ruhr Valley, Wales coalfields) offer ready-made slopes. The

EU's Energy Storage Strategy mandates 600 GW by 2050 - ARES can fill the long-duration gap economically.

  US: Mountainous terrain near renewable hubs (California, Texas ERCOT) reduces transmission costs. The

Inflation Reduction Act's investment tax credit (ITC) now covers standalone storage.

Highjoule's Role: Bridging Innovation and Deployment

While ARES handles bulk storage, our StorMax Pro battery systems provide milliseconds-response for

voltage stabilization. Combined installations can reduce LCOE by 40% versus either technology alone. We've
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deployed 17 hybrid sites across Belgium and Arizona, demonstrating seamless interoperability.

The Future Landscape: Beyond the Horizon

Could abandoned Alpine railway tunnels become Switzerland's next "power mountains"? Might

decommissioned coal mines in Pennsylvania transform into gravity batteries? The scalability is compelling:

  A 300MW ARES facility can store 2.4 GWh - enough to power 250,000 homes for 8 hours

  Material use is 90% steel/concrete (readily recyclable vs. battery chemicals)

  Operates silently with minimal ecological impact after construction

Image source: Nature Energy (Nature Portfolio) - Growth projections for gravity storage

Your Role in the Energy Transition

As grid operators from Bavaria to Texas seek storage solutions exceeding 4-hour durations, ARES presents a

compelling alternative. But we're curious: What geographical features near your community could be

reimagined as clean energy assets? Share your thoughts below, and if you're exploring long-duration storage,

Highjoule's team offers free feasibility assessments for qualifying sites.

```

Web: https://www.rinoup.co.za
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