Wholesale Price of Liquid-cooled Off-grid Solar Generator for Mining
Operations in Mauritania: A Practical View from the Field
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Beyond the Price Tag: What "Wholesale" Really Means for Off-grid
Mining Power in Harsh Climates

Honestly, when a procurement manager from a mining firm first asks me about the "wholesale price" for a liquid-cooled
off-grid solar generator, |1 know exactly where their head is at. They're looking at a massive, remote site in a place like
Mauritania where the sun is relentless but the grid is nonexistent and they need a number to plug into a spreadsheet.
I've been there, on-site, with dust in my boots and a thermal camera in hand. And let me tell you, if we only talk about
the sticker price per megawatt-hour of storage capacity, we're missing the whole story. The real conversation we should
be having is about the total cost of keeping your operation running when you're 500 kilometers from the nearest utility
line. Let's break this down over a (virtual) coffee.
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The Real Cost of "Cheap" Power in the Middle of Nowhere

The phenomenon is universal. For remote industrial operations, especially mining, the traditional energy playbook
involves massive diesel generators. The CapEx seems straightforward, the technology is familiar. But then the bills start
rolling in: the astronomical cost of trucking fuel over punishing terrain, the constant maintenance on engines choked by
dust, the carbon tax liabilities piling up back at HQ. I've seen sites where the effective cost of electricity from diesel
gensets surpasses $0.50/kWh, and that's before you factor in the logistical nightmare and environmental footprint.
According to the International Energy Agency (IEA), energy costs can constitute up to 30-40% of total operating
expenses for remote mines. That's not an expense line; that's a strategic vulnerability.

The pivot to solar-plus-storage seems like the obvious fix. But here's where the first wholesale price pitfall appears. A
procurement team might source a containerized BESS based on the lowest $/kWh. It looks great on paper. But what
they often get is an air-cooled system designed for a mild, grid-connected climate in Europe, not the 50C (122F)
ambient heat of the Mauritanian desert. That's a recipe for premature aging, reduced throughput, and, in the worst
cases, a safety event.

Why Your Spreadsheet is Lying to You: The Hidden Agitators

Let's agitate that initial "good deal." On-site, three things eat away at that attractive wholesale price:

¢ Thermal Management Failure: Air-cooling simply can't keep up in extreme heat. Battery cells degrade faster.
Their capacity fades. Suddenly, your 2 MWh system is effectively a 1.6 MWh system within a couple of years.
You paid for capacity you're not getting.

¢ Cycle Life & C-rate Reality: Mining operations aren't gentle. You need high power (a high C-rate) for heavy
machinery, often for sustained periods. A battery not engineered for this will overheat, throttle its output, or fail.
I've witnessed a "cost-effective" system trip offline because it couldn't handle the inrush current from a large
crusher starting up. The cost of that unplanned downtime? Tens of thousands per hour.

. Standards & Safety Ghost Costs: This is cntlcal If your system isn't built and certified to recognlzed standards
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Insurers may balk. Local permits can be denied. And in a remote location, a thermal event isn't just a financial
loss; it's a potential catastrophe. The "wholesale price" never includes the cost of a disaster.

The Liquid-cooled Off-grid Generator: More Than Just a Wholesale Price Point

So, what's the solution? It's shifting the conversation from "wholesale price of a battery box" to "total lifetime cost of
reliable, safe, off-grid power." This is where a purpose-built, liquid-cooled off-grid solar generator becomes the only
logical answer for environments like Mauritania.

The liquid cooling system acts like a precision climate control unit for each battery cell, maintaining an optimal
temperature even when it's 50C outside. This directly translates to longer life, consistent performance, and the ability to
safely deliver high C-rate power when your shovels demand it. At Highjoule, when we talk about our liquid-cooled
BESS solutions for mining, we're really talking about designing out the failures I've spent two decades troubleshooting.
It's about building with components that meet and exceed UL and IEC standards from the ground up, so your
permitting and insurance process is smooth. It's about engineering for a 20-year design life in the desert, not just a
5-year warranty period.

That initial wholesale price might be higher than an air-cooled unit. But when you model the Levelized Cost of Energy
(LCOE) the total cost of ownership divided by the total energy produced over the system's life the liquid-cooled system
almost always wins in harsh environments. You get more cycles, more reliable power, and far less risk.

A Tale from Texas: Parallels for the Mauritanian Desert

Let me give you a real example, not from Mauritania, but with similar challenges. We deployed a system for an oil &

gas exploration site in the Permian Basin in Texas. Ambient temperatures hit 45C (113F), the site was off-grid, and they

needed reliable power for critical monitoring and habitation loads 24/7. Their previous air-cooled system struggled with

capacity fade and required frequent, costly maintenance visits.

We installed a 500kW/1MWh Highj ar array. The challenges were thermal
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management, dust ingress, and ensuring unattended operation. The liquid cooling loop kept the battery at a steady 25C.
The sealed, IP54-rated enclosure kept the dust out. And the system was designed from day one to UL 9540 standards,
which satisfied their corporate safety and risk management team back in Houston.

The result? They eliminated 90% of their diesel runtime. The system has operated for over 18 months now with zero
performance degradation and only one scheduled maintenance visit. The project's financials worked because we looked
at the total cost of delivered energy, not just the equipment price. The same engineering principles are directly
applicable to a mining camp in the Sahara.

From an Engineer's Notebook: C-rate, Thermal Runaway, and Your LCOE

Okay, let's get a bit technical, but I'll keep it simple. Think of C-rate as how "hard" you're asking the battery to work. A
1C rate means discharging the full capacity in one hour. Mining equipment might need a 2C or 3C burst. A liquid-
cooled system can handle this without breaking a sweat because it efficiently pulls heat away from the cells. An air-
cooled system in heat? It'll either overheat and shut down (causing downtime) or let the cells get too hot, which
accelerates a process called thermal runaway a cascading cell failure that's very difficult to stop.

This is where LCOE becomes your most important metric. It factors in:

® CapEx: That initial "wholesale price."

* OpEx: Fuel (saved!), maintenance, and any replacement parts.

* Performance: The actual energy delivered over the system's lifetime (degraded by poor thermal management).
¢ Lifespan: A well-cooled battery lasts thousands more cycles.

When you run the LCOE model for a 20-year period in Mauritania, the system with a slightly higher upfront cost but
superior thermal management and safety credentials delivers a significantly lower cost per kilowatt-hour. That's the real
wholesale deal.

So, What's Your Next Move?

If you're evaluating power for a remote mining operation, 1'd encourage you to do this: Take your shortlist of BESS
quotes and ask the suppliers to walk you through the thermal management design for 50C ambient. Ask for the specific
UL certification documents. Request an LCOE projection based on your site's specific load profile and climate, not a
generic datasheet. The answers will tell you everything you need to know about what that "wholesale price" truly
includes.

The goal isn't just to buy a container. It's to buy energy security and predictability for the next two decades. That's a
procurement decision that goes straight to the bottom line. What's the one question about your site's energy resilience
that keeps you up at night?
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