Liquid-Cooled BESS for Mining: Cutting LCOE & Meeting UL/IEC
Standards
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Beyond the Heat: Why Your Mining Operation's BESS Needs Liquid
Cooling and Ironclad Standards

Honestly, if I had a dollar for every time I've walked onto a remote industrial or mining site and seen an air-cooled
battery container struggling... well, let's just say | wouldn't be writing this blog. 1've seen it firsthand: the fans screaming,
the temperature gradients across the racks, and that lingering worry in the site manager's eyes about downtime and
safety. It's a universal challenge, but it hits different in sectors like mining, where energy is your lifeline and the
environment is anything but friendly.

Here's the thing many decision-makers in the US and Europe are realizing: deploying a Battery Energy Storage System
(BESS) isn't just about buying containers. It's about engineering for a specific, brutal reality. The technical specs from a
project like a hybrid solar-diesel system for a mine in Mauritania aren't just exotic case studies; they're a concentrated
lesson in what it takes to succeed anywhere with high ambient heat, dust, and a need for relentless reliability. Let's talk
about why that matters for you, even if your site is in Nevada or Western Australia.
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The Real Problem Isn't Just Heat, It's Cost

You look at your diesel bill and see the volatility. You see the solar potential, but you also see the duck curve and the
need to shave those expensive demand peaks. The business case for solar-plus-storage in mining and heavy industry is
solid. But the hidden killer? The Levelized Cost of Energy Storage (LCOE).

This isn't an academic metric. On site, LCOE is determined by three brutal factors: capital cost, cycle life, and
efficiency. An under-cooled battery hits all three. Excessive heat degrades cells faster, slashing cycle life. Inefficient
thermal management creates parasitic loads (those screaming fans) that eat into your round-trip efficiency. Suddenly,
that CAPEX asset is depreciating faster and delivering less. According to a National Renewable Energy Laboratory
(NREL) analysis, thermal management can impact system lifetime by as much as 50% in harsh climates. That's not a
margin of error; that's a business risk.

Why Air Cooling Falls Short When You Need High Power

Let's get technical for a second, then I'll bring it back to earth. Mining operations often need high C-rates C that's
basically how fast you charge and discharge the battery. Think of it like towing a heavy trailer: you need high torque,
fast. A high C-rate means more current, and more current means more heat generated inside the cell, right at the core.

Air cooling works on the surface. It's like trying to cool a hot engine block by blowing air over the hood. The core
remains hot, leading to "thermal runaway" risk and accelerated aging. In dusty mining environments, it gets worse.
Filters clog, airflow drops, and your cooling system becomes a maintenance headache. I've seen sites where
maintenance cycles on air filters became a major, unexpected operational cost.
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The High C-Rate Challenge

For a hybrid system to effectively offset diesel gensets, it needs to dispatch power aggressively and reliably. That
demands a battery designed for high C-rates from the ground up, with a cooling system that matches. It's not an add-
on; it's integral.

The Liquid Cooling Advantage: More Than Just a Spec

This is where the "liquid-cooled" spec from projects like the Mauritanian mine becomes non-negotiable. Liquid has a
heat capacity orders of magnitude higher than air. A direct liquid-cooled system, where coolant plates contact the cell
walls, pulls heat directly from the source.

The results I've witnessed? Remarkable. Near-uniform cell temperatures (we call this temperature delta), even during
1C+ continuous discharge. This means:

¢ Longer Life: Cells age evenly, maximizing cycle life and protecting your investment.

* Higher Efficiency: The cooling system itself uses less energy than a bank of high-power fans.

* Compact & Quiet: You can pack more energy into a smaller footprint (critical for transport to remote sites), and
the system is virtually silenta real benefit for any site.

At Highjoule, when we engineer a system like our HT-Stack LC series for industrial applications, liquid cooling isn't a
premium feature; it's the baseline for reliability. It's what allows us to confidently offer performance warranties in
environments where others hesitate.

Why UL 9540 & IEC 62933 Aren't Just Paperwork

Let me be blunt: in this industry, safety is the license to operate. You can't outsource risk assessment. When | review
specs, UL 9540 (the US standard for ESS safety) and IEC 62933 (the international counterpart) are the first boxes |
check. They're not bureaucratic hurdles; they're a rigorous, third-party validation that the system's design, from cell to
container, has been stress-tested for fire, electrical, and environmental safety.

For a mining company, this is crucial. It impacts insurance, local permitting, and most importantly, site safety culture. A
system built to these standards has undergone failure mode testing. It means the thermal management system is part of
the safety case, not an afterthought. Deploying a system without this certification isn't worth the risk, no matter the
upfront cost saving.




Bringing It Home: A Case for Smarter Deployment

Take a project we supported in a copper mine in the southwestern US. The challenge: integrate a solar farm to reduce
diesel consumption during peak daylight, requiring the BESS to handle rapid, daily cycles in 40C+ ambient
temperatures. The initial proposals centered on standard air-cooled units.

Our team pushed for a liquid-cooled design, citing the LCOE math over 10 years. The result? A 4 MWh system that
not only met the aggressive cycling profile but did so with a 15% lower auxiliary load (for cooling) than the air-cooled
model. The site manager's feedback after a year? "We set it and forget it. The power is just there when we need it."
That's the goal: making energy storage a reliable, low-touch asset.

This is the core of our approach at Highjoule: designing from the cell up for the application, not repackaging a generic
solution. It involves detailed site modeling, honest conversations about duty cycles, and ensuring our localized
deployment and service teams understand the system as well as we do.

Your System, Your Questions

The conversation about BESS is moving beyond "if" to "how best." When you're evaluating specs, look past the
headline energy capacity. Ask about the thermal design at your project's specific C-rate. Demand the safety certificates.
Run the LCOE model with realistic cycle life under your local conditions.

What's the one operational constraint keeping you up at night regarding your site's power reliability? Is it fuel logistics,
demand charges, or carbon targets? The right storage solution starts with that pain point.
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