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Beyond the Price Tag: The Real Cost of Powering a Mine in Mauritania
with Liquid-Cooled Solar

Honestly, when a mining operations manager from Europe or North America first asks me, "How much for a liquid-
cooled solar container for our site in Mauritania?", | know the real question isn't just about the invoice number. It's
about survival, predictability, and getting a return on an investment in one of the most challenging environments on the
planet. Having stood on those sun-baked sites, feeling the heat ripple off the ground, the "cost" conversation always goes
deeper than equipment. Let's talk about what you're really buying.
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The Real Problem: It's Not Just Heat, It's Money Burning

I've seen this firsthand. The traditional approach for remote mining ops, especially in regions like Mauritania with
incredible solar potential but brutal ambient temperatures (consistently above 40C/104F), has been a patchwork of air-
cooled battery containers and oversized, thirsty diesel generators. The initial capex might seem lower, but that's where
the agony begins.

The Agitation: Air-cooling in that environment is a constant, losing battle. Batteries degrade fastersometimes alarmingly
faster. You're not just losing capacity; you're increasing your Levelized Cost of Energy (LCOE) with every cycle because
your asset life is shrinking. According to a National Renewable Energy Laboratory (NREL) study, every 10C increase
above 25C can potentially halve a battery's cycle life. Let that sink in. In Mauritania, you're starting 15-20C above that
threshold. You're also facing more downtime for maintenance and fighting a system that's inherently inefficient,
consuming precious power just to run massive fans that blow hot air around.

The problem isn't finding power; it's keeping it reliable, dense, and financially sane for 10+ years. That's the cost
question we need to answer.

What's in the "Cost"? A Transparent Breakdown

So, for a turnkey, liquid-cooled solar container solution (the kind we engineer at Highjoule for harsh environments), the
cost isn't a single number. It's a pyramid of value, built from the ground up to avoid the pitfalls I just described.

Here's a more realistic framework than a simple dollar-per-kWh quote:

Cost Component What It Covers Why It Matters for Mauritania
Core BESS & Power Electronics LFP batteries, liquid-cooled thermal  Liquid cooling is non-negotiable for
system, PCS, UL/IEC-certified lifespan. UL 9540 and IEC 62933
container. standards are your safety and quality
insurance, especially for remote sites.
Solar PV Array High-efficiency, desert-rated panels,  Dust and heat tolerance are critical.
mounting, combiners. Degradation rates must be modeled
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Cost Component What It Covers Why It Matters for Mauritania
Energy Management System (EMS)  Advanced control software for This is the brain. It maximizes solar self-
solar/diesel/battery dispatch. consumption, minimizes diesel runtime
(saving you millions in fuel), and
protects the battery.

Site-Specific Engineering Civil works, grid connection (if any), ~ Foundations that handle sand, electrical
climate hardening. rooms with proper cooling. This is
where generic solutions fail.
Shipping & Logistics Transport to Nouakchott, then to A major line item. Pre-fabricated,
remote site, customs. containerized solutions minimize on-
site work and risk.
Commissioning & Training On-site startup by engineers, local crew Ensures the system performs as
training. designed and your team owns it.
Long-Term Service Agreement (LTSA) Remote monitoring, performance This is where real peace of mind is
guarantees, spare parts. priced in. It transforms capex into a

predictable operational cost.

For a mining operation needing, say, a 1 MW/2 MWh system to firm up solar and provide night-time power, you're
looking at a total project scope. The container itself might be a fraction of that. The real value is in the integrated,
hardened system and the decades of operational savings.

From Blueprint to Reality: A North American Miner's Journey in West Africa

Let me share a scenario based on a composite of real projects (NDAs prevent naming names, but you'll recognize the
challenges). A North American precious metals miner had a site with similar conditions to inland Mauritania. Their
challenge: reduce a 4-million-liter annual diesel bill and ensure 24/7 power for processing.

The Challenge: They had tried air-cooled storage, but thermal runaway scares and 20% capacity loss in 18 months
were unacceptable. They needed a "set-and-forget" power plant that could handle 45C+ days.

The Highjoule Solution: We deployed a 1.5 MW/3 MWh liquid-cooled BESS container, integrated with a 2.5 MWp
solar field. The magic wasn't just the cooling (which keeps the battery at a steady 25C internally despite the desert heat),
but the EMS. It was programmed not just for cost, but for asset preservationmanaging the battery's C-rate (the speed of
charge/discharge) to minimize stress.




The Outcome: Diesel fuel consumption dropped by over 70% in the first year. The financial payback on the entire
system is on track for under 5 yearsa no-brainer for their CFO. But more importantly, the power is predictable. They
have a clear, 15-year forecast for their energy cost (LCOE), which makes their ore processing costs stable. That's
strategic value you can't get from a diesel tender.

The Expert's Corner: Why Liquid Cooling Isn't a Luxury Anymore

Let's get technical for a minute, in plain English. C-rate is like the RPM of your battery. A high C-rate is like redlining
your engineit works, but it creates immense heat and wear. In mining, you might need high power (a high C-rate) for
heavy machinery starts. Liquid cooling is the only way to manage that heat spike effectively without damaging the cells.

Thermal Management is the system. Air cooling is like using a desk fan in a sauna. Liquid cooling is like a precision,
closed-loop HVAC system for each battery rack. It's quieter, uses about 40% less energy for cooling itself, and is
inherently safer by preventing hot spots.

Finally, LCOE. This is the ultimate metric. It's the total lifetime cost of your energy system divided by the total energy it
produces. A cheaper, air-cooled system might have a lower upfront cost but a much higher LCOE because it degrades
faster and uses more diesel. The liquid-cooled system, with its longer life and higher efficiency, drives the LCOE down
over 10-15 years. That's the number your finance team cares about.

Making It Work for You: The Highjoule Approach

At Highjoule, we don't sell containers; we sell predictable, resilient power outcomes. When we look at a project in
Mauritania, our 20 years of field experience goes into the design:

e Standards First: Every component is built to the UL, IEC, and IEEE standards that your head office compliance
team requires. It removes risk.

* Design for the Environment: Our containers are corrosion-treated, dust-sealed, and come with the thermal
management system as the core, not an add-on.

® Operational Partne_ship: Our service model is b
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monitoring to often spot issues before you do, and our LTSAs include performance warranties that mean our
incentives are aligned with yours.

So, what's the cost for a liquid-cooled solar container for mining operations in Mauritania? It's an investment that starts
higher on the spreadsheet but plummets your operational risk and long-term energy cost. It's the cost of moving from
worrying about power to focusing on digging ore.

The better question to ask us might be: “"What would my LCOE and diesel savings look like?" Let's model that for your
specific site. That's a conversation worth having.
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