Cost of 5SMWh Air-Cooled BESS for Mining in Hot Climates: A Real-
World Look
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Let's Talk Real Numbers: The True Cost of Powering a Mine

Honestly, when a mining operator calls me and asks "How much does a 5-megawatt-hour battery system cost?", | know
the conversation is just getting started. It's like asking "How much does a house cost?"" Well, are we talking about a
cabin in the woods or a hurricane-proof villa on the coast? The location, the environment, and the standards you build
to make all the difference. I've seen this firsthand on site, from the Australian Outback to sites in Africa. So, for a mining
operation in a place like Mauritania, with its demanding heat and remote logistics, the sticker price for an air-cooled
5MWh BESS is just the opening line of a much longer story. Let's dive into what you're really buying.
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The Real Problem: It's Not Just a Price Tag

The core pain point | see with executives in the US and Europe isn't finding a cheap battery. It's avoiding the
monstrously expensive mistake of a cheap battery. For a mission-critical operation like mining, downtime isn't an
option. You're not just buying a container of cells; you're buying reliability, safety, and predictable operational costs for
the next 15-20 years. The initial capital expenditure (CapEXx) is one line item. The unplanned maintenance, the
efficiency losses from poor thermal management, or worse, a safety incident - those are the costs that can sink a project's
economics.

Why Location Makes or Breaks Your Budget

Let's talk about Mauritania, or any high-temperature, remote mining site. The environment here actively works against
your equipment. According to a NREL study, for every 10C increase above 25C, the rate of battery degradation can
double. An ambient temperature of 45C isn't unusual. Now, imagine an air-cooled system trying to keep its internal
temperature at a safe 30C. It's fighting a 15-degree differential with outside air that's already hot. This isn't a theoretical
challenge; it directly impacts the system's C-rate (its charge/discharge speed), its longevity, and ultimately, its Levelized
Cost of Storage (LCOS,) - the total cost per MWh over its life.

So when we model costs for a 5MWh system in this environment, we have to factor in de-rating. That "5MWh"
nameplate might only deliver 4.2MWh of reliable, thermally-safe capacity during peak heat if the system isn't
engineered for it. You've effectively paid for capacity you can't use.

Breaking Down the "Cost" of a 5SMWh Air-Cooled BESS

Alright, let's get to some numbers. For a utility-scale, UL 9540/UL 9540A certified, air-cooled 5MWh BESS destined
for a harsh environment, you're looking at a CapEXx range. But remember, this includes everything to make it work:

* Core Battery & Rack System: The cells, modules, and battery management system (BMS).
* Power Conversion System (PCS): The inverters that handle AC/DC conversion.
* Thermal Management: This is the critical one for air-cooling. It's not just fans; it's advanced ducting, sensor
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* Enclosure & Safety: A robust, site-rated container with fire suppression (like FM-200), gas detection, and
structural integrity.

¢ Balance of Plant (BoP): Switchgear, transformers, SCADA controls, and commissioning.

¢ Soft Costs: Engineering, logistics to a remote site, import duties, and initial commissioning labor.

Given these factors, and focusing on a system built to robust UL and IEC standards for a mining application, the all-in
delivered price can range significantly. For a high-spec system designed to withstand the Mauritanian climate, you
should be thinking in the ballpark of $1.1 million to $1.5 million USD for the complete, turnkey solution. A lower quote
might be cutting corners on the PCS quality, the cooling design, or the safety systems - which are exactly the corners
you don't want cut.

The Cooling Question: Air vs. Liquid in the Desert

I get asked all the time: "Should we just go liquid-cooled for a hot site?"" Liquid cooling is fantastic for high-density, high-
C-rate applications. But for many mining operations where reliability and maintenance simplicity are king, a properly
engineered air-cooled system can be the smarter choice. The key is in the design. At Highjoule, for instance, we've
developed air-cooled systems for the Middle East that use segregated air pathways and predictive cooling algorithms.
The system pre-cools the container before a high-power discharge event even begins. It's about intelligence, not just
brute force. This approach keeps the system within its ideal thermal window, maximizing lifespan without adding the
complexity and potential leak points of a liquid system.

A Case in Point: Learning from Nevada

Let me share a relevant case, not from Mauritania, but from a similarly harsh environment: a gold mining operation in
Nevada, USA. The challenge was integrating solar PV to reduce diesel consumption, but they needed a battery that
could handle rapid cycling and 45C+ summer days. They initially looked at low-cost, off-the-shelf units. The winning
bid, however, was a custom-configured 4.8MWh air-cooled BESS built to UL 9540 with an enhanced cooling curve.
Was it the cheapest upfront? No. But over three years of operation, its predictable performance and near-zero
unscheduled maintenance have given it a lower LCOS than the “cheaper" alternatives would have. The mining




Expert Insight: Where the Real Value Hides

Here's my take, after deploying these systems globally: The most important metric for your mining CFO isn't the
$/kWh of the battery cell. It's the Levelized Cost of Storage (LCOS) C the total cost to own and operate that storage
over its lifetime, divided by the total MWh it will deliver. A cheaper system that degrades 30% faster in the heat or
requires specialist fly-in maintenance every six months has a terrible LCOS.

Your supplier should be able to model this for you, showing how their thermal management design extends life, how
their BMS protects the asset, and how their local service network (or training of your on-site team) minimizes
operational risk. That's the real value proposition.

The Right Questions to Ask Your Supplier

So, when you're evaluating a quote for that 5SMWh system in Mauritania, move beyond "What's the price?" Ask these
instead:

¢ "Can you show me the projected thermal performance and capacity de-rating curve for 45C ambient?"

* "What is the specific UL/IEC certification for the entire assembled system (not just components)?"

* "What is the projected cycle life and warranty under a daily cycling regime at my site's average temperature?"
* "What is your local support and maintenance plan? Do you have partners in the region?"

* "Can you provide an LCOS analysis comparing your system to a baseline?"

Getting clear answers here separates product peddlers from engineering partners. At Highjoule, we build these
conversations into our first proposal, because we know that's what builds a project that lasts - and a relationship that
lasts, too. Your mine's power resilience is too critical to be a guessing game.

What's the biggest operational headache your mine's power system is facing right now? Is it fuel cost volatility, grid
instability, or something else entirely?
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