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Navigating the Real Cost of Energy Storage for Demanding Sites: A Mauritania
Mining Perspective

Honestly, when a mining operator calls me asking for a single number"How much for a containerized BESS?"'l know
we need to have a longer chat, preferably over coffee. The sticker price on the container itself is just the tip of the
iceberg, especially for a tough environment like a mining operation in Mauritania. I've seen this firsthand on site: a
system that looks perfect on a spec sheet can become a money pit if it wasn't built for the real world. Today, let's peel
back the layers on what truly drives the cost and value of an air-cooled Industrial Energy Storage System (ESS)
container for your critical operations.
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The Real Problem: It's Not Just About the Price Tag

The core issue | see in the market, particularly with buyers comparing global offers, is a fixation on the unit cost per
kWh of battery capacity. For a mining site, this is a dangerous oversimplification. The real cost isn't in the purchase
order; it's in the system's performance over 10-15 years in a place with relentless dust, 45C+ heat, and zero tolerance
for downtime. A cheaper system with inadequate thermal management will degrade faster, forcing you to replace
batteries years earlier. A container not built to the right structural and safety standards might fail certification, causing
costly delays. The initial savings evaporate quickly when you factor in lost productivity, premature replacement, and
safety risks.

What Actually Drives the Cost of Your ESS Container?

Let's break down the components. When we at Highjoule Technologies design a solution, we look at it as an integrated
asset, not a commodity box.

* Core Battery & Power Conversion System (PCS): This is the heart. Cell chemistry (like LFP for safety and
longevity), C-rate (how fast you can charge/discharge without stressing the battery), and the quality of the
inverters all set a baseline cost. Higher C-rates for demanding mining load shifts cost more but offer more
flexibility.

¢ Thermal Management (The Air-Cooling Dilemma): This is critical. Air-cooling is often chosen for its simplicity
and lower upfront cost versus liquid cooling. But "air-cooled" isn't all the same. For Mauritania, you need a
system designed for high ambient temperatures. It requires more robust HVAC, intelligent airflow design, and
redundancy. A cheap, undersized cooling system will lead to hotspotting and accelerated degradation. I've seen
systems where the thermal management system cost can vary by 40% based on its design sophistication and
compliance with UL and IEC environmental testing standards.

* Safety & Compliance "Tax"; This isn't a tax; it's your insurance. Systems certified to UL 9540 (ESS Standard)
and IEC 62933 undergo rigorous testing for fire, electrical safety, and environmental stress. According to
industry analyses, achieving full certification for a containerized system can add to the development and unit
cost, but it's non-negotiable for insurability and site permits, especially under the IEEE 1547 grid
interconnection standard if you're coupling with solar.

. Enclosure & Slte Integratlon A 20-foot or 40- foot ISO contalner is jUSt a shell. The cost escalates with corrosion-
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systems), and the engineering needed to make it truly "plug-and-play" on your prepared pad.

The Mauritania Mining Context: A Case in Point

Let me share a scenario that's very real. We worked with a mining operator in a similar arid region (not Mauritania, but
with comparable challenges). Their primary pain points were diesel fuel cost volatility and the need for reliable power
for critical processing during grid instability. They needed a 2 MWh, 1 MW output air-cooled container to shift solar
generation and provide backup.

The "budget" quotes they received ranged wildly. The lowest bids omitted detailed climate adaptation, used generic
HVAC, and had vague compliance documentation. Our solution, while not the cheapest upfront, included:

* An HVAC system rated for continuous operation at 50C ambient, with redundant compressors.

* UL 9540A test report for fire propagation (crucial for insurer approval).

* Advanced battery management with granular temperature monitoring per rack to prevent thermal runaway.

* Pre-integrated, pre-tested design that cut on-site commissioning from weeks to daysa huge saving on labor costs
in a remote location.

The result? Their Levelized Cost of Storage (LCOS)the total cost over the system’s life divided by energy deliveredwas
projected to be 25% lower than the "cheaper" options due to longer life and higher availability. The real cost was in the
long-term value, not the purchase price.

Thinking Beyond Sticker Price: LCOE and Total Cost of Ownership

This brings us to the most important metric for financial decision-makers: LCOE (Levelized Cost of Energy) or LCOS.
For mining, where power is a direct input cost, this is your North Star.

LCOE factors in everything: capital expenditure (CapEx), installation, operations & maintenance, fuel (if any),
degradation, and eventual replacement. A robust, well-cooled, high-cycle life battery might have a higher CapEx but a
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Laboratory (NREL) report, proper system design and thermal management are among the top factors in minimizing
long-term LCOS for commercial systems. Choosing a container based only on its kWh price is like buying a truck based
only on its sticker price, ignoring fuel efficiency, maintenance intervals, and resale value.

Making the Right Decision for Your Operation

So, for a mining operation in Mauritania considering an air-cooled ESS container, what's the ballpark? Honestly, as of
this writing, for a fully engineered, compliant, site-ready 1 MWh system, you should be thinking in a range that reflects
these quality components. But giving a number without a detailed load profile and site survey would be irresponsible.

The real question to ask any supplier isn't "What's the price?" but:

¢ "Can you show me the UL 9540 and IEC 62933 certification for this exact configuration?"

e "What is the projected annual degradation rate at an ambient temperature of 45C?"

* "What is the included scope for commissioning and what's the expected timeline on my site?"
* "Can you provide a simulated LCOE/LCOS model for my specific duty cycle?"

At Highjoule Technologies, this is how we start every conversation. We've built our containers to meet the brutal
realities of industrial sites because we've been on them. The goal isn't to sell you a container; it's to deliver a predictable,
safe, and profitable stream of energy for your mine for the next decade and more. The right system pays for itself. The
wrong one becomes a liability.

What's the one operational constraint in your power setup that keeps you up at night?
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