Environmental Impact of Air-cooled 5SMWh Utility-scale BESS for
Mining Operations in Mauritania
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Beyond the Dust: A Real-World Look at BESS Environmental Impact in
Demanding Climates

Honestly, when we talk about deploying utility-scale Battery Energy Storage Systems (BESS) in places like the mining
operations of Mauritania, the conversation in boardrooms back in Europe and the US often jumps straight to capex and
ROI. That's fair. But having stood on those sites - where the air is dry, the dust is fine, and the grid might be a thousand
kilometers away - I've learned the real make-or-break factor isn't just the price tag. It's the system's environmental
footprint, in every sense of the word. We're talking about its physical impact on a fragile ecosystem, its operational
resilience in brutal conditions, and ultimately, its ability to deliver on the promise of cleaner, more reliable power.
That's where the choice of technology, especially thermal management, becomes absolutely critical.
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The Silent Cost of Getting Cooling Wrong

Let's cut to the chase. The core environmental challenge for any BESS in a mining context isn't just about reducing
diesel consumption - it's about the total lifecycle impact. I've seen firsthand on site how a poorly suited cooling system
can unravel a project's sustainability goals. Liquid-cooled systems, while efficient in a controlled data center, introduce a
complex web of potential issues in arid, remote locations: water sourcing (a major ethical and logistical concern in water-
stressed regions), leakage risks contaminating soil, and the ongoing maintenance of pumps, chillers, and piping that
themselves consume energy.

This isn't a theoretical risk. It translates directly into higher Levelized Cost of Storage (LCOS) and operational
headaches. More components mean more points of failure. In Mauritania's climate, with its pervasive dust and sand,
keeping those extra components clean and functional becomes a constant, resource-intensive battle. The environmental
impact then shifts from a simple "clean energy" narrative to one of resource consumption and waste. It can honestly feel
like taking one step forward and two steps back.

Why "Standard" Solutions Stumble in Extreme Environments

The data backs up the field experience. According to the National Renewable Energy Laboratory (NREL), thermal
management can account for up to 20-30% of a BESS's auxiliary load. In a remote mining operation where every
kilowatt-hour is precious, that's a massive overhead. Furthermore, the International Energy Agency (IEA) highlights
that mining's energy intensity and remote nature make it a prime candidate for renewables-plus-storage, but only if the
solutions are robust and fit-for-purpose.

The "standard" approach often assumes reliable infrastructure. But in many mining regions, you don't have a pristine,
stable grid to fall back on if your complex cooling system fails. You have generators. And firing up a diesel gen-set
because your BESS overheated due to a clogged filter or a pump failure is the ultimate environmental and economic
irony. It completely negates the carbon reduction you were aiming for.
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Air-Cooled BESS: A Pragmatic Path for Sustainable Mining

This is where a well-engineered, high-density air-cooled BESS, like the 5SMWh utility-scale systems we've deployed,
shifts the paradigm. The environmental argument here is one of elegant simplicity and resilience. By eliminating water
use and drastically reducing the number of moving parts, you immediately remove two major vectors for environmental
impact and system failure.

For a mining operation in Mauritania, this means:

e Zero Water Risk: No competition with local resources, no contamination worries.

* Reduced Embedded Energy: Fewer components to manufacture, transport, and eventually recycle or dispose of.

¢ Inherent Resilience: The system is designed to handle high ambient temperatures and particulates from the
ground up, not as an afterthought.

At Highjoule, our approach has been to design air-cooled systems that meet the most stringent UL 9540 and IEC 62933
standards, but with a focus on real-world dirty conditions. It's not just about passing a lab test; it's about ensuring the
system performs year after year when the Harmattan wind blows dust across the site. This involves intelligent airflow
design, strategic component placement, and using materials that can withstand the environment.

Lessons from the Field: Adapting to Real-World Extremes

Let me give you a parallel from a different extreme: a deployment we supported for an industrial microgrid in the arid
climate of Nevada, USA. The challenge was similar - dust, heat, and a need for absolute reliability to offset peak
demand charges. The initial designs leaned on complex cooling. But after a site visit, we pushed for a redesigned air-
cooled solution with a multi-stage filtration system and a slightly de-rated C-rate to manage heat generation under peak
load.

The result? The system has operated for over three years with >99% availability. The maintenance schedule revolves
around S|mple fllter changes WhICh the site's own technicians can handle. There have been zero coolant-related issues.
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The client's environmental metrics improved not just from solar integration, but from the dramatically lower
operational footprint of the BESS itself. This pragmatic, site-specific engineering is what we bring to every conversation
about projects in environments like Mauritania.

Key Technical Considerations for Your Project
When evaluating a BESS for a harsh environment, move beyond the spec sheet. Here's what to dig into:

e C-rate in Context: A high C-rate (charge/discharge speed) is great for frequency regulation, but it generates
more heat. For mining loads which might be more consistent, a moderate C-rate paired with superior thermal
design in an air-cooled system often yields a better lifetime and lower LCOS than a high-C-rate system that
constantly struggles with cooling.

* Thermal Management = Battery Longevity: Heat is the enemy of lithium-ion cycle life. An air-cooled system
must demonstrate uniform cell temperature control. Ask for data on temperature delta across the battery rack
under full load. A spread of more than a few degrees Celsius is a red flag.

¢ | COE is the North Star: The ultimate measure of environmental and economic efficiency is the Levelized Cost
of Energy. A simpler, more reliable air-cooled system with lower operational costs and higher availability often
achieves a superior LCOE in remote settings, even if its upfront cost is comparable to a liquid-cooled unit.

Making the Right Choice for Your Site

The goal isn't to install the most technologically complex system, but the most appropriate one. For mining operations
in environmentally sensitive and logistically challenging regions, an air-cooled 5MWh BESS represents a profoundly
sustainable choice. It minimizes on-site resource use, maximizes operational resilience, and delivers clean, reliable
power where it's needed most.

The question | leave you with is this: When you're evaluating your next storage project, are you accounting for the full,
site-specific environmental cost of the system's own operation - or just the energy it stores? The difference between those
two perspectives is where truly sustainable, cost-effective projects are born.
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What's the biggest operational challenge you're facing at your remote site?
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