ROI Analysis: SMWh BESS for Mining in Remote Locations Like
Mauritania

2025-06-23 11:45

The Real Math: Why a 5SMWh Battery Makes Sense for Your Remote
Mine

Hey there. Let's be honest, when you're managing a mining operation in a place like Mauritaniaor really any remote
siteyour energy bill isn't just a line item; it's a constant negotiation with uncertainty. You're dealing with expensive,
volatile diesel gensets, a grid that might be let's call it "aspirational," and pressure from HQ to both cut costs and clean
up the operation. I've been on those sites, felt the heat, and heard the generators hum. The conversation always turns to
batteries. But it's not about being green for the brochure; it's about the hard numbers on the bottom line. Today, | want
to walk you through a real-world ROI analysis for a workhorse solution we're seeing succeed: the 20-foot High Cube
containerized 5SMWh Battery Energy Storage System (BESS).
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The Real Problem: More Than Just High Diesel Bills

We all know diesel is expensive. In remote mining operations, it can constitute over 30% of your operational expenses.
But the problem is layered. First, there's the sheer cost of fuel logisticsgetting it there is a project in itself. Then, there's
the reliability issue. A genset failing during a critical process doesn't just pause production; it can damage equipment.
Finally, and this is growing louder every quarter, is the carbon footprint. Investors and off-takers are demanding cleaner
supply chains. It's a triple squeeze: cost, reliability, and sustainability pressure, all hitting at once.

The Agitating Truth: The Staggering Cost of Doing Nothing

I've seen this firsthand. A site manager once showed me a year of power logs. The spikes in diesel usage during peak
processing weren't just costly; they were predictable. They were literally burning money on schedule. According to the
International Energy Agency (IEA), electricity costs in remote industrial locations can be two to three times higher than
in grid-connected areas. Every minute of downtime can run into tens of thousands of dollars. And the maintenance on
those constantly running gensets? It's a vicious cycle. The financial bleed from an inefficient, fossil-fuel-heavy power
system is a silent killer for project NPV (Net Present Value).

The Solution in a Container: The 5MWh High Cube BESS

This is where the 20ft High Cube 5MWh system enters the chat. It's not a magic bullet, but it's the most pragmatic
pivot I've seen. Think of it as a shock absorber and a fuel siphon for your entire power setup. You pair it with your
existing gensets and any on-site solar/wind you might have. The BESS smooths out demand, so gensets run at their
optimal, fuel-efficient load, not ramping up and down. It provides instant backup during genset switch-over or failures.
And it stores cheap renewable energy for when you need it most.
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https://www.iea.org/

Breaking Down the ROI for a Mining Site

Let's talk about Mauritania, a place with fantastic solar potential and mining operations often far from the national grid.
A typical analysis for a mid-sized mine might look like this:

¢ Capital Outlay: The all-in cost for a robust, UL/IEC-compliant 5MWh system, including power conversion and
thermal management.
® Core Savings (Year 1-10):
o Fuel Reduction: By enabling gensets to run at steady state and allowing more solar integration, cuts of
25-40% in diesel consumption are common.
o Maintenance Savings: Less wear and tear on gensets from reduced cycling extends their life and cuts
service costs.
o Demand Charge Avoidance: If connected to a weak grid, it shaves peak demand, reducing high utility
charges.
¢ Value of Reliability: How much is avoiding a 2-hour processing halt worth? For many mines, this alone justifies
the system over a few years.

The key metric we focus on with clients is the Levelized Cost of Energy (LCOE) for the hybrid system. Honestly, when
you run the numbers, adding a BESS often lowers the overall LCOE of your site's power mix because it lets you use
cheaper energy sources more effectively. Payback periods in these high-cost power environments frequently come in
between 4-7 years, and the asset then provides another decade or more of savings.

Why This Works: The Tech Behind the Payback

This isn't just about throwing batteries in a box. The ROI hinges on smart engineering. At Highjoule, when we design
for a mining application, we over-spec on two things: C-rate and Thermal Management.

C-rate is basically the speed of the battery. For mining, you need a system that can absorb and discharge power quickly
(a hlgher C- rate) to handle the sudden load changes from heavy eqmpment A slugglsh battery won't capture the full
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kept in their happy temperature zone. An advanced liquid cooling system, like the one we use, ensures performance and
safety year-round, which directly translates to longer system life and better ROI. It's why we build to UL 9540 and IEC
62933 standardsit's not just paperwork; it's a promise of durability.

Seeing is Believing: A Parallel from the American Southwest

While Mauritania is our focus here, the principles are universal. Take a copper mine we worked with in Nevada, USA.
Their challenge was similar: high grid demand charges and a desire to integrate a large, adjacent solar farm. They
deployed a 4.8MWh BESS in a similar containerized format. The system is programmed to “peak shave," drawing from
the battery during the mine's afternoon energy crunch instead of the grid. The result? A 22% reduction in their monthly
power bill from day one. The system also provides ride-through during grid flickers, preventing unplanned stops. The
project paid for itself in under 5 years. The technology and the financial logic are proven from the Nevada desert to the
Sahel.

What's Your Next Move?

The data is clear. The technology is robust and standardized. For a remote mining operation, a utility-scale BESS has
shifted from an experimental concept to a solid financial engineering decision. The question isn't really if the numbers
work, but how well they work for your specific load profile, fuel costs, and renewable resources.

I'd recommend pulling your last year of hourly power data and fuel logs. Map out the peaks and troughs. That curve is
your roadmap to savings. What would smoothing it out be worth to you?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO
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