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The Real Price Tag: Unpacking the Cost of an LFP Off-grid Solar
Generator for Mining in Mauritania

Hey there. If you're reading this, chances are you're evaluating power options for a remote mining operation, maybe in
a place like Mauritania's vast interior. You've heard about off-grid solar with lithium batteries, specifically the safer
LiFePO4 (LFP) chemistry. And your burning question is, "Okay, but what's it really going to cost me?" Honestly, | get
this question over coffee more than any other. It's never a simple one-liner answer, because the sticker price is just the
beginning. Having spent the last two decades deploying these systems from the Australian outback to the Chilean
highlands, I can tell you the real cost conversation is about value, reliability, and total ownership. Let's dive in.
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Beyond the Sticker Shock: What You're Really Paying For

The first thing I tell clients is to forget comparing this to a simple diesel generator quote. A modern off-grid solar
generator with an LFP battery energy storage system (BESS) is a sophisticated, integrated power plant. The initial
capital expenditure (CAPEX) bundles several critical components, each impacting long-term cost and performance.

I've seen firsthand on site where a low upfront bid led to catastrophic failure two years in. The "cheap" battery system
couldn't handle the daily deep-cycle demands, and the thermal management was an afterthought. In the 50C (122F)
heat of a mining camp, that's a recipe for a very expensive paperweight. So when we talk cost, we're talking about
investing in engineering that ensures the system lives its full, 15+ year lifespan.

The Mauritania Challenge: It's More Than Just Sun and Sand

Mauritania has incredible solar resourcesthe International Renewable Energy Agency (IRENA) highlights the region's
high photovoltaic power potential. But that's only part of the story. Remote mining sites face dust storms that clog air
filters and coat panels, high ambient temperatures that stress electronics, and logistical hurdles that make maintenance a
strategic operation.

The cost model has to account for this. It's not just about the number of kilowatt-hours the specs say the battery can
store. It's about: Can the battery containers maintain a safe operating temperature when it's 45C outside? Are the
inverters and transformers built to relevant IEC and IEEE standards for harsh environments? Is the system design
modular so a single point of failure doesn't shut down your entire mine? These factors are baked into the price of a
robust solution from a provider like us at Highjoule.

—————— S T il e e


https://www.irena.org/

Breaking Down the Cost: From Panels to Power Management

Let's get practical. For a typical mid-sized mining operation requiring a 1-5 MW off-grid system, your CAPEX broadly
covers:

* Solar PV Array: The cost per watt has dropped dramatically, but in remote sites, logistics and specialized
mounting for wind/dust can add 20-30%.

® The Heart: The LFP BESS: This is your core investment. LiFePO4 costs more per kWh of capacity than lead-
acid upfront, but its longevity and depth of discharge (DoD) make it cheaper over time. Key cost drivers here
are:

o Usable Energy (kWh): How much energy you can actually draw after accounting for DoD and system
losses.

o Power Rating (kW) & C-rate: Simply put, the C-rate tells you how fast you can charge or discharge the
battery. A higher sustained power need (like running heavy machinery) may require a higher C-rate
battery or a larger capacity one, which affects cost. We design this based on your load profile to avoid
overspending.

o Thermal Management: A non-negotiable. Active liquid cooling or advanced forced-air systems add cost
but are essential for LFP lifespan in Mauritania's heat. This is where UL 9540 certification for the overall
system becomes a proxy for safety and quality engineering.

¢ Balance of System (BOS): Inverters, transformers, switchgear, and the brainthe Energy Management System
(EMS). This software is what maximizes solar self-consumption and manages the diesel gensets (which you'll
likely keep as backup) efficiently.

¢ Soft Costs: Engineering, procurement, construction (EPC), logistics, and commissioning. Getting a 40-foot BESS
container to a site with no paved roads is a major line item.

So, What's the Number?

As of 2024, for a turnkey, high-quality off-grid system with LFP storage designed for harsh mining use, you're looking at
a totaI installed cost in the range of $1.8 t0 $2 8 per Watt For a 2 MW system that's roughly $3.6 t0 $5 6 million. The
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grid-forming capabilities, and the level of redundancy.

The LFP BESS itself might represent 35-45% of that total. Choosing a provider whose core expertise is BESS
integration, like Highjoule, means we optimize this entire package, often bringing down the overall project cost through
intelligent design, even if our battery module isn't the absolute cheapest on the market.

The Hidden Savings: LCOE and Operational Wins

This is where the story gets good. The true metric is the Levelized Cost of Energy (LCOE)the average cost per kWh
over the system's life. A National Renewable Energy Laboratory (NREL) study shows that for remote microgrids,
solar+storage is increasingly outcompeting diesel on LCOE.

Here's the operational math that drives savings:

¢ Slashing Diesel Fuel & Transport: This is the big one. Fuel costs are volatile, and trucking it hundreds of
kilometers is expensive and risky. Solar directly displaces 60-80% of this fuel burn.

¢ Reducing Genset Maintenance: Running diesel gensets on low, uneven load is terrible for them. By letting them
run at optimal load only when needed, you extend overhaul intervals dramatically.

e Zero Fuel Spills, Lower Noise: The environmental and social license to operate benefits are real, though harder
to quantify.

I worked on a project in Nevada with similar challengesremote, hot, critical power needs. By integrating a 4 MWh
Highjoule LFP system with their existing diesel gensets, the mine cut its annual fuel consumption by over 450,000 liters.
The payback period for the storage system alone was under 5 years, not even counting the savings on genset
maintenance. That's the kind of real-world outcome that defines "cost.”

Making It Happen: A Blueprint for Success

Getting the right system at the right cost for Mauritania isn't about finding the lowest bidder. It's a partnership. You
bring the deep knowledge of your site's power demands and challenges. We bring the technical expertise in designing,
building, and supporting a system that meets those demands for the long haul.

Our approach at Highjoule is to start with a detailed feasibility study. We model your load, the solar resource, and run
thousands of simulations to right-size every component. This prevents overbuilding (saving CAPEX) and underbuilding
(preventing operational headaches). We insist on standards like UL and IEC not because it's a checkbox, but because it's
a framework that ensures safety and performance. And our service model includes remote monitoring and local partner
training, because a system that can't be maintained is a liability, not an asset.

So, when you ask, "How much does an LFP off-grid solar generator cost for mining in Mauritania?"' the most honest
answer | can give is: "It depends on how you value uninterrupted power, predictable costs, and operational resilience
over the next two decades." The initial investment is meaningful, but the long-term valuein hard currency and
operational peace of mindis where the real transformation happens.

What's the one operational constraint at your site that keeps you up at night? Let's start the conversation there.
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