ROI Analysis of 215kWh Cabinet 5SMWh BESS for Mining in Africa
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Beyond the Spreadsheet: The Real ROI of a 5MWh BESS for a Remote
Mine

Honestly, when a mining executive first talks about ROI on a Battery Energy Storage System (BESS), they're usually
thinking about a simple payback period. But after two decades on sites from the Australian outback to the Chilean
highlands, I've learned the real return is often in the numbers you don’t initially put in the spreadsheet. It's in the
avoided downtime, the diesel fuel not spilled on pristine ground, and the sheer reliability that lets operations run
smoothly. Let's talk about what that really looks like, using a recent analysis we did for a 5MWh system built from
215kWh cabinets for a mining operation in Mauritania. The principles, frankly, apply just as much to a project in
Nevada or Western Australia.
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The Real Problem: It's Not Just About Kilowatt-Hours

The common pitch for BESS in mining? "Store cheap solar power for night use.” It's true, but it's surface-level. The
core problem in remote operations is fragility. You're often at the end of a long, weak grid connection or reliant on
expensive, noisy, and polluting diesel gensets. A single voltage dip from the grid or a genset hiccup can trip critical
equipment. I've seen a whole processing line go down for hours because of a two-second fault miles away. The financial
model calls it "lost production.” On site, it's controlled chaos, frustrated crews, and a massive hit to your bottom line
that simple time-of-use arbitrage doesn't cover.

The Staggering Cost of Inaction

Let's agitate that pain point with some data. The International Energy Agency (IEA) notes that for off-grid industrial
operations, fuel costs can constitute over 60% of the total operating expense. Every liter of diesel trucked in is a cost
multiplier. But the bigger hit is unplanned downtime. It's not uncommon for a major process interruption in mining to
cost tens of thousands of dollars per hour. Now, layer on tightening environmental regulations, especially in regions with
sensitive ecosystems or communities nearby. The cost of inaction isn't just financial; it's operational and reputational
risk that's hard to quantify but impossible to ignore.

The Modular Solution: Thinking in 215kWh Cabinets

This is where the modular, utility-scale approach comes in. For the Mauritania project, we didn't design a monolithic,
one-off battery building. We designed with standardized, factory-built 215kWh cabinets. This is the solution that
changes the ROI calculus. Why? Scalability and De-risking. You start with a 5MWh system (roughly 23 cabinets), but
the footprint and electrical design are ready for you to add another 2MWh next year if production expands. The ROI
improves with scale. More importantly, each cabinet is a pre-engineered, pre-tested unit. It's a known quantity. From an
on-site perspective, this means faster, simpler installationless custom welding, less complex wiring. We're talking weeks
saved on the construction schedule, which itself is a massive cost saving.
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While the Mauritania mine is off-grid, the principles mirror a project we supported in an industrial park in North Rhine-
Westphalia, Germany. The client faced steep grid demand charges and needed backup for high-precision
manufacturing. Their challenge was space constraints and strict local fire codes (akin to the stringent safety needs of a
remote mine). The solution was a containerized BESS using similar cabinet-level architecture. It provided peak shaving,
cutting their grid demand charges by over 30% annually, and offered seamless backup. The key was the cabinet-level
isolation and thermal management, which allowed it to meet the local fire safety regulations (based on IEC standards)
without needing a prohibitively expensive custom building. The modularity meant they could phase the deployment
with their capital plan.

Expert Deep Dive: C-rate, Thermal Management & LCOE Demystified

Let's get technical for a minute, but I promise to keep it coffee-chat clear. When we modeled the ROI for Mauritania,
three specs were critical:

e C-rate: This is basically the "speed" of the battery. A 1C rate means a 5SMWh battery can discharge 5SMW in
one hour. For mining, you often need high power fastto start a big mill or stabilize the grid when a genset kicks
in. We spec'd a system that could handle higher burst power (a higher C-rate) when needed, without degrading
the batteries. It's like having a truck engine that can tow heavy but also cruise efficiently.

¢ Thermal Management: This is the unsung hero. Mauritania is hot. Batteries hate heat; it ages them prematurely.
A poorly cooled system might lose 20% of its capacity years early, destroying your ROI. Our cabinet design uses
an independent, liquid-cooling loop for each module. 1've opened up cabinets after three years in similar
climates, and the cell consistency is remarkable. That longevity is what makes the LCOE work.

® | COE (Levelized Cost of Energy): This is the all-in lifetime cost per kWh. For the mine, the LCOE from "solar
+ BESS" had to beat "diesel gensets." By extending battery life (through thermal management) and reducing
balance-of-system costs (through modular design), we pushed the LCOE down. The National Renewable
Energy Lab (NREL) has shown that system design and lifetime are the biggest levers for LCOE, more than just
cell price. Our analysis proved that on the spreadsheet.
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At Highjoule, our experience dictates that a product isn't successful if it's brilliant on paper but a nightmare to install or
maintain. Every 215kWh cabinet we build is designed to the latest UL 9540 and IEC 62933 standards. This isn't just a
checkbox. It means from the cell up, the system has passed rigorous safety tests for fire, electrical safety, and

environmental stress. For a mine manager in a remote location, that's peace of mind. It also means local authorities and
insurers recognize the system.

Furthermore, our service model is built around that cabinet. If ever needed, a single cabinet can be isolated and serviced
without taking the whole 5SMWh system offline. The mine's power keeps flowing. We provide clear, modular schematics

and training for on-site technicians. The goal is to make the technology feel like a reliable piece of industrial equipment,
not a black box of magic.

So, when you look at the ROI for a 5SMWh BESS, look beyond the simple energy cost savings. Ask: What is the value of
an unfaltering power supply? What cost do you avoid by having a safer, simpler, and standards-compliant system from

day one? That's the conversation I love having on site. What's the one power reliability headache in your operation that
keeps you up at night?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/roi-analysis-of-215kwh-cabinet-5mwh-utility-scale-bess-for-mining-operations-in-
mauritania



http://www.tcpdf.org

