Air-Cooled 1IMWh Solar Storage Cost for Mining in Mauritania
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The Real Cost of Powering a Mine: A 1IMWh Air-Cooled Solar Storage
Deep Dive for Mauritania

Honestly, when a mining operations manager from Europe or North America first asks me "How much for a IMWh
solar battery system for our site in Mauritania?”, | know exactly what's coming next. It's never just about the sticker
price. The real question hiding behind that one is: "How do I get reliable, safe power in the middle of nowhere without
my CFO having a heart attack over the long-term costs and risks?"" I've seen this firsthand on site, from the Australian
outback to Chilean high-altitude mines. The initial quote is just the starting line of a much longer race.
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Beyond the Sticker Shock: What You're Really Paying For

Here's the industry phenomenon we all grapple with: the race to the bottom on $/kWh of battery capacity. It's
tempting, right? Just compare those numbers. But in the demanding world of mining, where downtime costs millions,
that initial hardware cost can be a tiny fraction of your total expenditure. The real pain points come later: thermal
runaway scares, premature degradation in 45C+ heat, and the logistical nightmare of fixing a complex, liquid-cooled
system 500km from the nearest service center. You're not just buying a battery; you're buying years of predictable
performanceor unpredictable headaches.

The Mauritania Factor: It's More Than Just Heat

Mauritania presents a classic, tough use-case. Yes, the solar resource is fantastic, but the environment is brutal.
Sustained high temperatures are the obvious challenge for any battery, directly impacting lifespan and safety. But
there's also dust, sand, and wide daily temperature swings. An air-cooled system here isn't a simple "plug-and-play"
from a temperate German factory. It needs to be engineered for this specific abuse. According to a NREL study on
battery degradation, operating consistently at just 10C above a battery's ideal temperature can double the rate of
capacity loss. That's a direct hit to your project's financial model.

Breaking Down the Cost of a LMWh Air-Cooled BESS

So, let's talk numbers for a turnkey, operational 1IMWh system in Mauritania. A bare container with cells is not what
you need. You need a power plant.

* Core Battery & Power Conversion System (PCS): This is the "IMWh" part. For a robust, UL 9540-certified
system using LFP chemistry, you're looking at a significant portion of the budget.

* Thermal Management & Enclosure: This is where "air-cooled" gets smart. It's not just fans. It's about advanced
CFD-designed airflow, dust filtration, and passive thermal buffering to handle Mauritania's peak heat. This
engineering premium pays back daily.

* Balance of Plant (BoP): Transformers, switchgear, fire suppression (absolutely critical and must meet local &
international codes), and site-specific HVAC for the containerized electronics.

¢ "Soft Costs" That Are Anythlng But Soft: Engmeerlng procurement and construction management (EPC) fees,
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commissioning and long-term O&M planning.

For a mining-grade, compliant system, the all-in cost typically ranges between $400,000 to $650,000. The variance? It's
in the details: the depth of UL/IEC certifications, the quality of the thermal design, and the strength of the O&M
partner on the ground.

The Hidden Game: LCOE and Why Your Battery's C-Rate Matters

This is where my 20 years of site experience really screams to be heard. The true measure is Levelized Cost of Energy
(LCOE)the total lifetime cost divided by the total energy it will reliably discharge. A cheaper battery that degrades 30%
faster in the heat has a terrible LCOE.

Let's connect two technical terms to your wallet:

¢ C-Rate: Simply put, it's how fast you can charge or discharge the battery. A 1IMWh battery with a 1C rate can
deliver 1MW of power for 1 hour. One with a 0.5C rate can only deliver 500kW for 2 hours to get the same
energy. For mining loads (like starting a big crusher), you might need high power bursts. If your battery's C-rate
is too low, you'll need to oversize the energy capacity (buy more MWh) just to meet the power (MW) demand.
That blows your budget.

¢ Thermal Management: Inefficient cooling forces the battery to work harder, increasing internal resistance and
wasting energy as heat. This lowers your round-trip efficiency (you put in IMWh, you get less out). Over 10
years, that 2-3% efficiency loss adds up to a massive amount of wasted solar energy you paid for but couldn't
use.

A Tale of Two Batteries: Learning from a Nevada Mine Site

Let me share a case from a gold mine in Nevada, USAsimilar harsh, arid environment. They installed two 1IMWh
storage units for their microgrid: one was a cost-optimized system with basic ventilation, the other (ours from Highjoule)
rized air-cooling system designed for dust and thermal stability.
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Three years in, the data was stark. The basic system had seen a 22% nameplate capacity drop and required two
unscheduled service calls for fan failures and alarm resets. Our system, operating under the same conditions, showed less
than 8% degradation and had zero unscheduled downtime. The mine's team slept better knowing the safety systems
and remote monitoring were always active. The marginally higher upfront cost paid for itself in avoided downtime and
preserved asset value. That's the real cost equation.

Making the Right Choice for Your Bottom Line

So, when you evaluate a proposal for Mauritania, don't just look at Page 1. Drill into the thermal specs, demand the UL
9540 test reports, and understand the proposed C-rate for your specific load profiles. Ask about the O&M partner in
West Africa. How quickly can they get a technician on site? Is the monitoring system robust enough to give you early
warnings?

At Highjoule, we design our air-cooled systems like the Helios-X series not just to meet IEC 62619 and UL 9540
standards, but to exceed their duty cycles in places like Mauritania. We factor in the LCOE from day one, because we
know your mine runs for decades. The right system isn't the cheapest one you buy; it's the one that costs the least over
the life of your operation.

What's the one operational risk in Mauritania that keeps you up at night? Is it the midday demand charge, or the
reliability of power for your processing plant through the night? Let's talk about how the numbers really work.
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