
Utility-Scale BESS in Mining: How a 5MWh Container Solved
Mauritania's Power Challenge
2025-03-05 10:19

When the Grid Can't Reach: A 5MWh BESS Story from the Mauritanian
Desert

Honestly, after two decades on sites from the Australian Outback to the Chilean highlands, I've learned one thing:
reliable power isn't a luxury for mining operations; it's the very air they breathe. And when that air gets thin, everything
grinds to a halt. Let's talk about a problem I see too often, and how a single 20-foot container in Mauritania became a
blueprint for solving it.
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The Real Problem: More Than Just "No Grid"

We all know remote sites struggle with grid connection. But the real pain point I've seen firsthand isn't just absence of
grid powerit's the staggering cost and complexity of the traditional alternative: massive, constantly-running diesel
gensets. You're not just paying for fuel (which, let's be honest, is a nightmare to logistics in places like the Sahara),
you're paying for their inefficiency at partial load, their maintenance, and their emissions footprint which is now a
serious financial and reputational liability, especially for companies with ESG commitments to European and North
American investors.

Why It Hurts: The Cost of Unreliable Power

Heres where the agitation sets in. A study by the National Renewable Energy Laboratory (NREL) highlighted that for
off-grid industrial sites, fuel costs can constitute over 60% of the total levelized cost of energy (LCOE). Every time a drill
or a mill stops because of a power dip or a genset failure, you're looking at tens of thousands in lost productivityper
hour. I've been on site where a single, unexpected outage meant recalibrating an entire processing line, a multi-day
exercise. It's not just an operational issue; it's a direct hit to your project's bankability.

And then there's safety. Stringing together a patchwork of power sources without a sophisticated management system is
a risk. Thermal runaway in poorly integrated battery systems is a real concern, and frankly, the industry standards in
some regions haven't always kept pace.

The Mauritania Solution: A 5MWh Powerhouse in a Box

This brings me to the Mauritanian mining site. The challenge was classic: a expanding iron ore processing facility
needed to support critical load during peak demand and provide seamless backup, but expanding their diesel farm was
economically and environmentally unsustainable.

The solution was a pre-integrated, utility-scale 20ft High Cube Battery Energy Storage System (BESS) with a capacity of
5MWh. This wasn't a science experiment; it was a plug-and-play power asset. The system was designed to do two things
brilliantly: peak shaving to reduce the runtime of the diesel gensets, and bridging power to handle instantaneous load
transfers without a flicker in the lights.

https://www.nrel.gov


What made this work wasn't just the batteries. It was the ecosystem inside that container. Think of it as a data center for
energyevery component, from the battery racks to the power conversion system (PCS) and the heart of it all, the energy
management system (EMS), was pre-engineered to talk to each other flawlessly. It arrived on-site pre-tested, which cut
commissioning time from weeks to days. For the client, it was simple: one container, one connection, one contract.

A Parallel in the West: Learning from California

This approach mirrors what we're seeing in more regulated markets. Take a microgrid project I advised on in
California's industrial sector. They faced similar "grid constraint" issues, not from absence of grid, but from its
congestion and high demand charges. By deploying a containerized BESS for demand charge management, they
achieved a 22% reduction in their monthly power bill. The core principle is identical: use stored energy as a strategic
asset to optimize cost and reliability, whether you're off-grid or on-grid.

Beyond the Box: The Tech That Made It Work

Let's geek out for a minute, but I promise to keep it coffee-chat simple. The success in Mauritania hinged on three
technical pillars we at Highjoule consider non-negotiable for any industrial BESS:

Intelligent Thermal Management: This is the unsung hero. Sahara heat is brutal. The system used a liquid-
cooling loop that actively monitors and manages the temperature of every single cell. This isn't just about
preventing failure; it's about maximizing lifespan. Consistent, optimal temperature can extend battery life by up
to 30% compared to passive or less sophisticated cooling. That directly improves your LCOE.
C-Rate Wisdom: You'll hear specs like 1C or 0.5C. Simply put, it's the speed of charge/discharge. For a mining
application, you need a high C-rate for those big, quick power draws (like starting a large motor), but you also
need longevity. The system was engineered with cell chemistry and configuration that offered the right balancea
high power capability when needed, without constantly stressing the batteries. It's like having a sprinter's speed
with a marathon runner's endurance.
Standards-Built Safety: From day one, this system was designed to the most stringent benchmarks: UL 9540 for
the overall system, UL 1973 for the batteries, and IEC 62619 for stationary applications. This isn't just a
checklist. It means the safety protocolsfrom cell-level fusing to cabinet-level fire suppression and gas ventingare



baked into the design. It gave the operators and insurers immense confidence.

What This Means for Your Operation

The Mauritania project proved something critical: a well-engineered, containerized BESS is no longer just a backup
tool. It's a primary piece of energy infrastructure that can dramatically lower LCOE, future-proof your operation
against fuel volatility, and seriously advance your sustainability goals.

The question isn't really whether your remote or grid-constrained industrial site needs storage. The real question is: can
you afford the inefficiency and risk of not exploring it? The technology is proven, the standards are clear, and the
financial case gets stronger every quarter.

What's the one power reliability challenge in your operation that keeps you up at night? Is it fuel cost, unplanned
downtime, or maybe the pressure to decarbonize? The solution might just fit in a 20-foot box.
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