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The Real Cost Question Isn't What You Think

Honestly, when a mining operations manager asks me "How much does a grid-forming battery container cost for our
site in Mauritania?", | know the real question buried underneath. It's not just a price tag for a piece of hardware. It's
"What's the total cost of NOT having reliable, resilient power for my 24/7 operation?"' and "What's my actual return
on this investment?" I've seen this firsthand on sitea conveyor belt stalling or a processing plant dipping offline for
seconds can cost hundreds of thousands, way more than the battery system itself.

So let's have a coffee-chat about this. We'll talk real numbers, but more importantly, we'll talk about what drives those
numbers and how to think about value for a remote mining operation where the grid, if it exists, is often the weakest
link.

Why Mining Power is a Different Beast

Mining isn't like a factory in Germany or a commercial building in California. The power profile is brutal. You've got
massive, instantaneous loads from heavy machinery starting up (think of the inrush current on a giant crusher motor).
You might be relying on expensive, trucked-in diesel fuel for generators. And in places like the Mauritanian desert,
you're battling extreme heat, dust, and maybe a grid connection that's distant and unstable.

The old-school approach? Oversize everything. Huge generators running at inefficient low loads, just to have spinning
reserve for those load spikes. It works, but it burns cash and fuel. According to the International Energy Agency (IEA),
mining operations can spend up to 15-40% of their total operating costs on energy. That's the real "agitation"
pointenergy isn't just a utility; it's a massive, volatile line item on your P&L statement.

The Grid-Forming Game Changer

This is where grid-forming (GFM) battery storage changes the game. A standard, grid-following battery needs a strong,
stable grid signal to sync with. It's a follower. In a weak-grid or off-grid mining microgrid, that's a problem.

A grid-forming BESS is a leader. It creates its own stable voltage and frequency waveform, essentially acting as the
"heartbeat" for your onsite power system. It lets you integrate more solar PV or wind (huge in Mauritania), because the
battery can stabilize their variable output. It allows you to run fewer diesel gensets, and run the ones you do need at
their most efficient, high-load points. The battery handles the rapid spikes and fills the gaps. This isn't just backup
power; it's the core of a modern, cost-optimized mining microgrid.
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Breaking Down the Container Cost

Alright, let's get to some ballpark figures. A pre-integrated, containerized grid-forming BESS solution for a mid-sized
mining application typically ranges from $400 to $800 per kilowatt-hour (kWh) of usable energy capacity, fully installed.
The power conversion (the grid-forming inverters) adds another $150 to $300 per kilowatt (kW) of power rating.

So, for a system sized to handle crucial loads and provide grid stabilitysay a 2 MW / 4 MWh unit (that's 2,000 kW of
power, 4,000 kWh of energy)you're looking at:

¢ Battery Storage (4,000 kWh): $1.6M to $3.2M
e Power Conversion (2,000 kW): $300k to $600k
¢ Total Hardware (Ex-works): ~$1.9M to $3.8M

But stop right there. This is where my 20 years of site work screams "It's not that simple!" For Mauritania, you must
add:

¢ Shipping & Logistics: Getting a 40-foot container to a remote site adds 5-15%.

¢ Local Civil Works & Installation: Site prep, foundations, cabling, HVAC integration for the desert heat. This
can easily match 20-40% of the hardware cost.

* Soft Costs: Engineering, procurement, commissioning, and crucially, compliance. For any credible operator, the
system must meet international standards like UL 9540 for the overall system and UL 1973 for the batteries.
This isn't optional; it's your insurance policy for safety, bankability, and insurer approval.

Suddenly, that "per kWh" price is just the starting point. A realistic all-in project cost for a turnkey system in this
scenario can land between $2.5 million and $5 million+.

The Hidden Cost Driver: Understanding LCOE
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overit's simple. LCOE is the total lifetime cost of owning and operating the asset, divided by the total energy it will
dispatch over its life.

Why does it matter for your battery cost? Because a cheaper battery with poor thermal management will degrade faster
in the Mauritanian heat. Its usable capacity shrinks year after year. A battery with a low C-rate (a measure of how fast it
can charge/discharge) might need to be oversized to handle your load spikes, increasing upfront cost.

At Highjoule, when we design for mining, we obsess over LCOE. We use active liquid cooling (not just air) to keep cells
at their happy temperature, maximizing lifespan. We spec cells and system design for a high C-rate, so you don't buy
more battery than you need. Honestly, spending 10-15% more upfront on a superior thermal design and robust cells
can lower your LCOE by 30% or more, because the system lasts longer and performs better every single day. That's the
real cost optimization.

A Case from the Field: Not Mauritania, But Similar Challenges

Let me tell you about a copper mine in the arid southwest US. Grid connection was long and weak. They were running
diesels 24/7. The challenge: reduce fuel cost and provide "ride-through™ power for milliseconds of grid hiccups that
would crash their process.

We deployed a 1.5 MW / 3 MWh UL 9540-certified grid-forming BESS, integrated with their existing gensets and new
solar PV. The BESS provided instantaneous power for grid dips, allowed one generator to shut down, and let the other
run at peak efficiency. The solar PV, stabilized by the BESS, offset daytime diesel use.

The result? A 40% reduction in diesel fuel consumption in the first year. The payback period on the entire system
dropped to under 5 years, purely from fuel savings and reduced maintenance on the gensets. The "cost" of the BESS
was suddenly framed as an investment with a clear, calculable ROI. The same principles apply directly to a site in
Mauritania, where solar potential is even greater and fuel logistics are even more costly.

Making the Numbers Work for Mauritania

So, for your operation in Mauritania, the conversation shouldn't start with "What's the cheapest container?" It should
start with:

¢ What is my current cost of energy (diesel, grid penalties, cost of downtime)?

e What are my critical load profiles? We need to size the power (kW) for your biggest spikes and the energy (kWh)
for your desired backup duration or solar shifting.

* What is my long-term LCOE target? This dictates cell chemistry, cooling technology, and system architecture.

Our role at Highjoule is to model this for you. We'll run simulations using your specific data. We'll show you the
CAPEX, but more importantly, project the OPEX savings and ROI. We ensure the design is built to last in your
environment, with standards compliance (UL, IEC, IEEE) that's non-negotiable for global operators, and with local
partner support for commissioning and maintenance.

The final number? It's bespoke. But the framework is clear: view a grid-forming BESS not as a cost, but as the enabling
infrastructure for a lower-cost, more reliable, and more sustainable energy system for your mine. The right question
isn't "What does it cost?" but "What's it worth?"

What's the one power reliability event that cost you the most last year? Let's start the conversation from there.
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