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The Real Cost Question Isn't Just About Price Tags

Honestly, when a mining operations manager from Europe or North America asks me "How much does a Tier 1
battery pre-integrated PV container cost for a site in Mauritania?”, | know they're looking for a number. But after two
decades of deploying BESS in some of the world's harshest environments, from the Australian Outback to the Chilean
highlands, I've learned the hard way: the only number that matters is the wrong place to start.

The real question should be: "What's the total cost of reliable, safe, and efficient power for my remote mining operation
over the next 15 years?" That shift in perspectivefrom capital expenditure (Capex) to total cost of ownership (TCO) and
Levelized Cost of Energy (LCOE)is where the real savings and project success are buried. Let's talk about what that
actually means on the ground.

Mining Power Pain Points: What We See On Site

The challenge in places like Mauritania's mining regions isn't unique, but it's acute. You're dealing with:

¢ Sky-High Diesel Costs: Fuel logistics are a nightmare. The International Energy Agency (IEA) has consistently
highlighted how fuel costs can consume over 40% of a remote mine's operating budget. Every liter trucked in
eats into your margin.

¢ Grid Instability or Complete Absence: You're often off-grid or on a weak, unreliable grid. A process shutdown
due to a power flicker can cost hundreds of thousands per hour.

¢ Brutal Environmental Stress: We're talking extreme heat, dust (so much dust), and corrosive atmospheres.
Equipment that isn't built for this fails. And failed equipment in a remote location? That's not just a repair bill;
it's weeks of downtime.

» Safety & Compliance Headaches: You need systems that meet the strictest international standards (UL, IEC,
IEEE) for insurance, financing, and your own peace of mind. A "cheaper" system that can't get certified is a
liability, not an asset.

I've seen firsthand on site how trying to solve these with a piecemeal approachsolar panels from one vendor, batteries
from another, a container from a thirdcreates a web of integration problems, warranty finger-pointing, and operational
risk.

Breaking Down the "Tier 1 Pre-Integrated Container"

So, what are you actually paying for in a proper solution? Let's demystify the components:

e Tier 1 Battery Cells: This is the heart. "Tier 1" refers to cells from manufacturers with proven, large-scale
automotive or energy-grade manufacturing, rigorous quality control, and transparent long-term performance
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performance truck engine and an untested prototype.

* Pre-Integrated & Containerized: This is the brains and the body. All componentsbattery racks, battery
management system (BMS), thermal management, HVAC, fire suppression, PV inverters, SCADAare
assembled, wired, and tested in a controlled factory environment. The container itself is a hardened,
weatherproof shell. At Highjoule, for instance, our containers are built to P54 standards as a baseline, with
optional upgrades for the harshest climates. This upfront integration is a cost that saves a fortune in on-site
labor, delays, and commissioning headaches.

* The "Invisible" Tech Premium: The real magic (and cost) is in the software and controls. An advanced Energy
Management System (EMS) that can seamlessly blend solar generation, battery discharge, and a diesel genset (as
a backup) to minimize fuel use is a complex piece of engineering. A robust thermal management system that
keeps those Tier 1 cells at their ideal temperature in 50C ambient heat is non-negotiable for lifespan.

The Mauritania Numbers: A Realistic Capex & Opex Picture

Alright, let's get to some figures. Remember, these are mid-2024 indicative ranges for a turnkey, pre-integrated 1 MWh
system (scalable) with Tier 1 cells, destined for a Mauritanian mining site. Costs fluctuate with scale and commodity
prices.

Cost Component Approx. Range (USD) What It Includes & Why It Matters

Core BESS & Power Conversion $350,000 - $550,000 Tier 1 battery cells, racking, UL
9540-certified enclosure,
PCS/inverters, factory integration. The
single largest chunk. Higher end reflects
advanced safety features and top-tier
cells.

PV Array (Add-on) $200,000 - $400,000+ High-efficiency bifacial panels,
mounting, DC cabling. Sized to your
solar resource. Mauritania has excellent

insolation, so this pays back fast.
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hookup, commissioning by expert
engineers. Highly variable based on site
remoteness and conditions.

Soft Costs & Contingency 15-20% of Hardware Shipping, import duties, insurance,
project management. For Mauritania,
logistics and import planning are
critical cost factors.

Total Capex Estimate (1 MWh BESS + PV): $700,000 - $1.3M+

But the operational savings (Opex) are the story. A well-designed hybrid system can reduce diesel consumption by
60-80%. If your site currently spends $500,000/month on diesel, you're looking at $300,000-$400,000 in monthly fuel
savings. The payback period can often fall between 3-7 years, after which you're essentially generating low-cost, clean
power for the life of the system.

A Case Study from Nevada: Lessons for the Sahara

Let me bring this to life with a project we did for a gold mine in Nevada, USA. The challenges were similar: remote,
high ambient temperature, expensive diesel, and a need for 24/7 reliability.

Challenge: Reduce a 4 MW diesel load, ensure power quality for sensitive processing equipment, and meet strict
Nevada environmental regulations.

Solution: We deployed a 2.5 MW/5 MWh pre-integrated BESS container with Tier 1 NMC cells, coupled with a 3
MW solar farm. The system was designed to UL 9540 and IEEE 1547 standards from the ground up.

The Outcome: The system now provides "fuel-smoothing,” running the diesel gensets at their optimal efficiency point
and using the battery for load-following. Diesel consumption dropped by 65% in the first year. The advanced thermal
management system, which we over-engineered for the desert heat, has maintained cell temperatures within a 3C
window even on 45C daysa key factor in preserving the warranty and lifespan. The mine's CFO told me the project's
internal rate of return (IRR) exceeded their hurdle rate by a healthy margin, making it one of their most profitable
"capital" investments.




Thinking Beyond the Initial Price: LCOE & Total Cost of Ownership

This is where my engineer's hat comes off, and my "advisor to the board" hat goes on. For a financial decision-maker,
LCOE is your best friend. It calculates the net present cost of the electricity you'll generate over the system's life.

For a diesel genset in a remote location, the LCOE can be extremely high ($0.30-$0.60/kWh or more) due to volatile
fuel costs and maintenance. A solar-plus-storage hybrid system, even with a higher upfront cost, can often achieve an
LCOE below $0.20/kWh. That's the number to pitch to your finance team.

At Highjoule, when we model a system for a client, we don't just give a quote. We provide a 20-year TCO and LCOE
projection, factoring in:

¢ Battery degradation curves of our Tier 1 cells.

e [ ocal solar yield data (like NREL's data for Mauritania).

* Projected diesel price escalation.

* Preventive maintenance schedules and our own local service partner network’s rates.

This holistic view turns the storage system from a cost center into a predictable, long-term energy asset on your balance
sheet.

Your Next Step: Framing the Right RFP

So, when you're ready to move forward, don't just ask for "price per kWh of storage." You'll get a thousand different,
incomparable answers. Structure your Request for Proposal (RFP) to get the data you really need:

* Request detailed LCOE and 10-year TCO models based on your specific load profile and fuel costs.

¢ Require proof of compliance with UL 9540, IEC 62485, and other relevant standards. Ask for the certification
reports.

J Demand a performance guarantee on the battery degradatlon (e.g., 70% capacny remaining after 10 years).
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¢ Ask for the specifics of the thermal management system design for 45C+ ambient temperatures.
¢ Require a clear plan for local service, spare parts availability, and remote monitoring capabilities.

The right partner will welcome these questions. They show you're serious about a solution, not just a purchase. What's
the one operational constraint at your Mauritanian site that keeps you up at night? Let's start the conversation there.
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