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The Heat is On: Why Standard BESS Stumbles in the Desert

Honestly, when | first started seeing inquiries for solar-plus-storage to power remote mining operationsplaces like the
vast, sun-drenched expanses of Mauritaniaa part of me got excited. The logic is flawless: replace expensive, noisy,
polluting diesel gensets with clean, abundant solar power, backed by a big battery to keep the lights on 24/7. But
another part of me, the part that's spent two decades on project sites from the Australian Outback to the Chilean high
desert, got a little nervous. Because I've seen firsthand what happens when an off-the-shelf battery energy storage system
(BESS) meets an environment it wasn't built for.

The core problem isn't the solar panels or even the mining load. It's the battery's thermal management. Most
commercial BESS units, even many megawatt-scale ones, rely on forced-air cooling. In a standard warehouse in
Germany or a temperate part of the US, that works okay. But in a Mauritanian mining camp? You're looking at
ambient temperatures that can swing from searing 50C (122F) days to cooler nights, with fine, abrasive dust everywhere.
Air-cooling systems struggle desperately in these conditions. They have to work overtime, consuming significant
parasitic load (energy just to run the system itself), and often still fail to keep battery cells within their ideal 20-30C
operating window. This isn't just an efficiency hitit's a death sentence for battery lifespan and a glaring safety risk.

Beyond the Battery: The System-Wide Cost of Poor Cooling

Let's agitate that pain point a bit. When battery cells run hot, their degradation accelerates exponentially. A study by
the National Renewable Energy Laboratory (NREL) suggests that operating consistently at just 10C above
recommended temperatures can halve a battery's expected cycle life. For a mining operation betting on a 1IMWh
system to secure its power and ROI, that's a financial disaster. You're not just losing storage capacity over time; you're
facing a much earlier, multi-million dollar capital replacement.

Then there's the safety and reliability angle. Thermal runawaya cascade failure that can lead to fireis a nightmare
scenario made more likely by poor thermal management. In remote locations, fire response is measured in hours, not
minutes. Furthermore, to compensate for degradation and ensure power availability, operators often over-spec their
systems, buying more capacity than they theoretically need "just to be safe.” This blows up the initial Capex and the all-
important Levelized Cost of Energy (LCOE) for your solar-storage microgrid. The promise of cheap, clean power starts
to look very shaky.

The Liquid Cooling Advantage for IMWh+ Systems

So, what's the solution for a demanding application like a LMWh solar storage system for mining in Mauritania? From
my experience, the answer increasingly points to purpose-built, liquid-cooled BESS architecture. This isn't just a minor
upgrade; it's a fundamental shift in how we manage the heart of the storage system.

Think of it like a high-performance car engine. An air-cooled system in the desert is like having no radiator, just a fan
blowing hot air. A liquid- cooled S stem, however uses a closed Ioop coolant that directly contacts or surrounds the
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battery modules, precisely siphoning heat away to an external radiator. The coolant, not dusty ambient air, does the
heavy lifting. The benefits for mining are profound:

e Superior Thermal Uniformity: Every cell stays within a tight temperature range. This maximizes performance,
allows for higher, safer C-rate (charge/discharge power) during peak mining activity, and extends lifespan
dramatically.

¢ Dust and Humidity Immunity: The battery enclosure is essentially sealed. No more filters clogging with Sahara
dust, no moisture ingress. Reliability skyrockets.

* Higher Energy Density & Lower Parasitic Load: Liquid cooling is more efficient, allowing for a more compact
1MWh footprint (critical for transport to remote sites) and using far less energy for cooling itself, improving
overall system efficiency.

At Highjoule Technologies, when we engineer a liquid-cooled BESS for environments like Mauritania, we don't stop at
the cooling plates. We build the entire systemfrom the cell selection to the containerized enclosureto meet the most
rigorous UL 9540 and IEC 62619 standards. This isn't just about a sticker; it's about a holistic safety-by-design
approach that gives asset owners and insurers real confidence.

A Case from California: Lessons for Mauritania

You might think this is just theory for far-off deserts. Let me share a relevant case from a mining operation in
California's arid Imperial Valley. They deployed a 2.5MWh air-cooled BESS to time-shift solar and provide grid
services. Within 18 months, they faced a 15% capacity loss and constant cooling system maintenance due to dust. The
site managers were staring down massive Opex increases and looming battery replacement.

We worked with them to retrofit a liquid-cooling solution on a portion of their system and deployed a new, fully liquid-

cooled Highjoule IMWh unit. The difference was stark. The liquid-cooled system maintained 98% of its rated capacity

after the first year in the same harsh conditions, and its cooling-related energy use dropped by over 60%. The mining

company's CFO told me the improved predictability of performance and lifespan was a bigger win than the efficiency

gains aloneit turned the BESS from a maintenance headache into a dependable financial asset. The principles are
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Key Considerations for Your 1IMWh Mining BESS

If you're evaluating a solar-storage system for a remote mining operation, here's my practical advice, drawn from the
field:

¢ Demand Transparency on Thermal Design: Don't just ask "is it cooled?" Ask for the maximum cell temperature
differential under full load at 50C ambient. A good liquid-cooled system will keep this under 5C.

e Think in LCOE, Not Just Capex: The cheaper upfront air-cooled unit might be the most expensive option over
10 years. Model the total cost including expected degradation, replacement cycles, and lost production from
downtime.

* Verify Standards & Local Support: Ensure the system is certified to UL/IEC standards recognized by your
insurers and local authorities. And critically, ask about the supplier's ability to provide remote monitoring and
localized technical support. A container sitting in the Mauritanian desert needs a vendor who can diagnose
issues from afar and has a logistics network to support it if needed.

Our approach at Highjoule has been to design these realities into our products from day one. It means our IMWh+
liquid-cooled solutions come with LCOE-optimized chemistry and cycling profiles pre-configured for industrial use, and
our service packages are built around remote, proactive management because we know getting to your site isn't always
easy.

A Closing Thought from the Field

The energy transition for heavy industries like mining isn't about finding the cheapest box to put on the ground. It's
about deploying resilient, intelligent power assets that can withstand the real world and deliver predictable economics.
In places like Mauritania, where the sun is a tremendous asset but the environment is punishing, the choice of thermal
management isn't a technical detailit's the decision that determines whether your solar-storage project thrives or
becomes a costly lesson. What's the one environmental challenge keeping you up at night about your next deployment?
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