Cost of Rapid Deployment Off-Grid Solar for Mauritania Mining
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The Real Cost of Powering a Mine: A Practical Look at Rapid Solar for
Mauritania

Honestly, when a mining executive calls me and asks, "How much does it cost for a rapid deployment off-grid solar
generator for our operations in Mauritania?", | know they're looking for a simple number. I've been on those calls, and
I've stood on those sitesthe vast, sun-baked landscapes where grid power is a dream and diesel is a noisy, expensive, and
dirty reality. Giving a single figure would be a disservice. The real question isn't just about the price tag of the
equipment; it's about the total cost of reliable, clean energy versus the staggering operational and financial burden
you're carrying right now. Let's talk about what that cost really entails, from the perspective of someone who's deployed
these systems from the Australian outback to remote sites in Africa.
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The Diesel Trap: Your Current "Hidden" Cost

Let's start with the problem you know all too well. You've got a promising site in Mauritania, rich in resources, but far
from any reliable infrastructure. The default solution for decades has been diesel gensets. On paper, the capital
expenditure (CapEx) seems low. You buy the generators, ship them, and you're running. But the pain begins on day one
of operation.

I've seen this firsthand: the constant hum (and smell) of generators, the logistics nightmare of securing fuel convoys
across hundreds of kilometers, the price volatility that can blow your quarterly energy budget overnight, and the sheer
maintenance overhead. According to the International Energy Agency (IEA), fuel and maintenance can constitute up to
70-80% of the total lifecycle cost of diesel-based off-grid power. That's not an energy cost; that's a massive, ongoing
operational risk. Every hour of downtime waiting for a fuel truck or a spare part isn't just an hour of lost powerit's an
hour of lost production, revenue, and progress.

Breaking Down the "Rapid Solar" Cost

So, what are you actually paying for with a rapid-deployment off-grid solar and battery system? We need to move
beyond the generator mindset. You're investing in a complete, self-contained power plant. The cost structure is more
upfront but dramatically simpler and more predictable over time.

The core components of your cost are:

e The Power Block: This is the solar array (PV panels) and the Battery Energy Storage System (BESS). The BESS
is the heart, and its cost is driven by capacity (kwWh) and, critically, its power rating (kW) which determines how
much load it can handle at once. This is where understanding C-rate matters. Simply put, a battery with a 1C
rate can deliver its full stored energy in one hour. For mining loads with big equipment start-ups, you need a
system designed for higher discharge rates to handle those surges without tripping.

¢ The Balance of System (BOS): Inverters, transformers, the containerized enclosure, climate control, and the all-
important energy management system (EMS) that makes it aII work mtelllgently
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commissioning. A truly modular, containerized system like the ones we design at Highjoule can be flown in and
be producing power in weeks, not months, drastically reducing your time-to-production.

* Long-Term O&M: This is where solar shines. Compared to diesel, it's minimal. Remote monitoring, occasional
panel cleaning, and planned system checks. No fuel logistics, no frequent oil changes, no engine overhauls.

The LCOE Game-Changer

This is the metric that flips the script: Levelized Cost of Energy (LCOE). It's the total lifetime cost of your power system
divided by the total energy it will produce. While a diesel genset might have a low initial price, its LCOE is high due to
relentless fuel and maintenance costs. A solar-plus-storage system has a higher initial CapEx but near-zero "fuel” cost
(sunlight is free!) and low O&M.

Data from the National Renewable Energy Laboratory (NREL) consistently shows that for sunny, off-grid locations,
hybrid solar-battery-diesel systems (where solar does the bulk of the work) already offer a lower LCOE than diesel-alone.
For Mauritania, with its exceptional solar resource (IRENA notes some of the highest solar irradiance in the world), the
case is overwhelmingly strong. You're not just buying equipment; you're locking in a low, predictable energy cost for the
next 15-20 years.

Safety is Not a Cost, It's a Standard

Here's a non-negotiable from my two decades on site: you cannot compromise on safety to save a dollar. A cheap,
uncertified battery system in a harsh, remote environment isn't a cost-saving; it's a liability waiting to ignite. When we
talk cost, we must talk about systems built to UL 9540 and IEC 62933 standards. These aren’t just acronyms; they are
rigorous test protocols for fire safety and system performance.

Proper thermal management is a core part of this. In Mauritania's desert heat, a battery's performance and lifespan
depend entirely on a robust cooling system inside the container. An undersized or cheap cooling unit will lead to
premature battery degradation, safety risks, and ultimately, a higher cost per kWh. At Highjoule, our engineering
budget always prioritizes th thermal design and third-party certification. It's not an optional extra; it's the foundation
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of a reliable asset.

A Real-World Scenario: Making the Numbers Work

Let's sketch a hypothetical but very real scenario for a mid-sized mining camp in Mauritania needing a consistent
500kW of power with 24/7 availability.

The Diesel Baseline: Let's assume a 1 MW diesel plant (for redundancy and load spikes). Annual fuel cost (at variable
prices) could easily hit $500,000+, plus $100,000+ in maintenance, logistics, and parts. Over a 10-year project, you're
looking at $6M+ in operational costs, not counting the initial genset purchase.

The Hybrid Solar-BESS Solution: A 1.5 MW solar array coupled with a 2 MWh /7 1 MW BESS, integrated with a
smaller, optimized diesel genset as a backup. The solar/battery system handles 85-90% of the daily load. The CapEXx is
higher upfrontperhaps $2.5M to $3.5M for the complete turnkey system, deployed. But the OpEx? The fuel bill might
drop to $50,000 annually. The savings on fuel alone could pay back the incremental capital cost in 4-6 years. After that,
it's nearly pure savings for the life of the mine, not to mention the carbon emission reductions and noise pollution
elimination.

The Final Verdict: It's an Investment, Not an Expense

So, back to the original question: "How much does it cost?" For a robust, rapid-deployment, safety-certified system for a
mining operation in Mauritania, think in the range of $1.5 to $3 million USD for a system sized in the hundreds of kW
to low MW scale. But that number is almost meaningless without the context of what it replaces.

The real cost is the one you avoid: the volatile diesel budget, the supply chain insecurity, the maintenance headaches,
and the operational risk. You're swapping a high, unpredictable, and endless operational expense for a known, finite
capital investment that delivers predictable, clean, and quiet power for decades.

The next step isn't just asking for a quote; it's sharing your load profile, your site plans, and your long-term goals. What
does your power reliability really cost you today?
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