ROI Analysis: How 215kWh Cabinet 1MWh Solar Storage Cuts Mining
Energy Costs
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Beyond the Spec Sheet: The Real ROI of Solar Storage for Demanding
Mining Operations

Honestly, when | first started in this field, a battery was a battery. You'd look at the kilowatt-hour rating and the price,
and that was about it. But after two decades on sites from the Atacama to Western Australia, | can tell you the real story
of energy storage for heavy industry isn't in the brochureit's in the total cost of ownership over a decade of brutal, 24/7
operation. Let's talk about what that really means, especially for operations eyeing systems like a LMWh solar setup
built from robust 215kWh cabinets.

Quick Navigation

The Real Problem: It's Not Just About Power, It's About Predictable Cost

The Agitation: How Cost Uncertainty Strangles Project Economics

The Solution Framework: A 215kWh Cabinet as Your Financial Shock Absorber
Case in Point: A German Quarry's Transformation

Expert Insight: The Three Numbers Your Finance Team Actually Cares About
Making It Real: What Deployment Actually Looks Like

The Real Problem: It's Not Just About Power, It's About Predictable Cost

Here's the core pain point | see with executives in the US and Europe: volatile energy expenses. For a grid-connected
data center, spikes are annoying. For a remote mining or processing site, they can be catastrophic to quarterly margins.
You're dealing with diesel gensets at $0.30-$0.50/kWh, or grid power that's subject to time-of-use rates and demand
charges that punish you for your very success. The problem isn't a lack of solar potentialit's the inability to bank that
solar energy efficiently and dispatch it precisely when it saves you the most money. You end up with a solar array that's
great at noon and useless at night, missing the chance to offset your most expensive power.

The Agitation: How Cost Uncertainty Strangles Project Economics

Let's get specific. | was on a site in Nevada last year. They had a decent solar setup, but no storage. Their peak demand
charges from the utility were brutal. According to the National Renewable Energy Lab (NREL), demand charges can
constitute 30-70% of a commercial or industrial electricity bill. At this site, it was at the higher end. Every time their
crushers kicked in, they were hit with a huge penalty. The solar helped their energy consumption, but did nothing for
this demand peak. Their finance team couldn't forecast energy costs with any accuracy, making long-term project ROI
a moving target. This is the hidden killernot the cost of energy, but the uncertainty of it.

Add to this the physical challenges: extreme temperatures, dust, and the need for systems that meet stringent local safety
codes like UL 9540 in the US and IEC 62933 in Europe. A cabinet that works in a lab can fail in the field if the thermal
management isn't built for real-world abuse.

The Solution Framework: A 215kWh Cabinet as Your Financial Shock Absorber

This is where a well-designed, modular Battery Energy Storage System (BESS) changes the game. Think of a IMWh
system built from four or five 215kWh cabinets not as a cost, but as a financial instrument. Its job? To flatten your peak
demand (saving on those charges) and time-shift your cheap solar energy to your expensive operating hours.

The ROI calculation shifts from "how much does this battery cost?" to:
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* How much in demand charges will it eliminate per month?

* How many gallons of diesel will it offset during night shifts?

¢ What is the reduction in my Levelized Cost of Energy (LCOE) over 10 years?
* What is the value of price certainty for my next 5-year business plan?

This is the analysis we recently completed for a mining operation in Mauritania, using a solar + storage configuration.
The math became compelling not just on sustainability grounds, but on pure, hard-nosed capex vs. opex finance.

Case in Point: A German Quarry's Transformation

Let me give you a European example that hits close to home. We worked with a basalt quarry in North Rhine-
Westphalia. Their challenge was threefold: high grid costs, a desire to electrify their diesel-powered haul trucks, and a
corporate mandate to cut carbon. They installed a 2.5MW solar canopy and paired it with a 1.2MWh BESS built from
our 215kWh cabinets.

The deployment had to be seamless. The cabinets are pre-assembled and tested to IEC standards, so on-site
commissioning was a matter of days, not weeks. The result? They now:

* Shift over 85% of their solar generation to cover evening processing loads.
¢ Have completely eliminated grid demand charges.
¢ Use the stable BESS output to pilot the charging for their first electric haul truck.

The project paid for itself in under 6 years based on energy savings alone, not counting the ESG benefits. The
modularity of the 215kWh cabinets meant they could start with a smaller system and scale as their electrification plan
progressed.

Expert Insight: The Three Numbers Your Finance Team Actually Cares About

ing C-rates and cycle life. But let's translate that for the decision-maker.
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1. Effective C-rate: This isn't just the max discharge. It's the sustainable rate. A cabinet rated for 1C can, in theory,
discharge fully in an hour. But can it do that daily, in 40C heat, for years? That's where thermal management
design is everything. Our cabinets are designed for a 0.5C continuous, real-world discharge, which is perfect for
shaving 4-6 hour daily peaks. It's about longevity, not just a spec sheet burst.

2. Thermal Management: Honestly, 1've seen systems fail because they used cheap, undersized cooling. Active
liquid cooling isn't a luxury for mining; it's a necessity. It keeps cell temperatures even, which is the single biggest
factor in extending lifespan and preventing thermal runaway. This directly protects your ROI.

3. LCOE (Levelized Cost of Energy): This is the golden number. It's the total cost (capex + opex + fuel) divided by
total energy produced over the system's life. Adding a BESS to your solar increases upfront capex but drastically
reduces opex (fuel, grid charges). The Mauritania analysis showed the solar+storage LCOE came in 40% below
the continued diesel-only scenario. That's a figure that gets any CFO's attention.

Making It Real: What Deployment Actually Looks Like

So, you're convinced by the ROI model. What next? This is where companies like Highjoule focus beyond the
hardware. It's about ensuring that UL or IEC-compliant cabinet works in your specific context. It means having
localized service partners who understand the grid interconnection rules in Texas or the permitting process in Poland. It
means remote monitoring that gives you a dashboard view of your savings in real-time, and predictive maintenance that
schedules a service visit before a component fails.

The 215kWh cabinet format is powerful because it's a manageable, transportable building block. You're not installing a
bespoke, one-off power plant. You're deploying standardized, proven units that can be paralleled for the size you need
today, and expanded tomorrow.

The question for any mining or heavy industrial operator isn't really "can we afford storage?" anymore. Based on the
numbers I'm seeing from sites in Mauritania to Germany to Chile, the question has become, "can we afford the cost
uncertainty of operating without it?"

What's trle_"single biggest energy cost volatility you're facing in your operation right now?
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