Scalable 5MWh Modular BESS for Mining: Benefits, Drawbacks & Real-
World Insights
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The Real Talk on Scalable 5MWh BESS for Demanding Sites: What You
Gain and What to Watch For

Hey there. If you're reading this, you're probably weighing up a big battery storage decision for a remote or industrial
site C maybe a mining operation out in Mauritania or a similar off-grid challenge. I've been on those sites, felt the heat,
seen the dust, and wrestled with the logistics. Honestly, the buzz around "scalable modular 5SMWh utility-scale BESS" is
huge, and for good reason. But from my two decades in the field, from Texas to Tasmania, the real story isn't just in the
brochure specs. It's in how these systems live and breathe in tough conditions. Let's chat about what truly matters.
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The Real Problem: It's More Than Just "Need Power"

The classic problem for mining and remote industrial ops is simple: reliable, clean-ish power is expensive and logistically
nightmarish. But the deeper pain point | see clients face is inflexibility. You commit to a massive, monolithic 20MWh
system upfront. Then your ore body assessment changes, your production schedule shifts, or your renewable mix
evolves. Suddenly, your perfect-sized battery is either a stranded asset or hopelessly undersized. It's a multi-million
dollar guess.

Why It Hurts: The Cost of Getting It Wrong

Agitating this further, a wrong-sized BESS hits your bottom line twice. First, the capital is tied up inefficiently. Second,
and more brutally, the operational costs soar. You're either running diesels more than you planned (killing your ESG
goals and budget) or you're throttling production because your storage can't handle the load. The National Renewable
Energy Lab (NREL) has shown that poor system integration can inflate the Levelized Cost of Energy Storage (LCOE)
by 30% or more over the project life. That's not a line item; that's a project killer.

The Modular Solution: Flexibility as a Superpower

This is where the scalable, modular approach, especially in pre-engineered 5MWh building blocks, changes the game.
The solution isn't just a battery; it's a growth strategy. Think of it like adding server racks to a data center, not building
a whole new data hall every time you need more compute. For a site in Mauritania, this means you can start with what
you definitively need nowsay, 10MWh for critical load shiftingand add another 5SMWh pod next year when the solar
farm expands.
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The Benefits Breakdown: Where Modular 5SMWh Units Shine

* Deployment & Time-to-Power: This is the big one. A pre-fabricated, containerized 5SMWh unit is basically plug-
and-play. I've seen sites go from delivery to commissioning in weeks, not months. It slashes on-site construction
complexity, which in remote locations is a massive cost and risk reducer.

¢ Future-Proofing Capex: You stage your capital expenditure. Instead of one huge outlay, you align investment
with proven operational needs and revenue. That's a game-changer for project finance.

* Easier O&M & Redundancy: If a module needs service, you can isolate it. The rest of the system keeps running.
Try that with a monolithic battery. This also simplifies spare parts strategy.

¢ Standards Compliance: A well-designed modular unit from the start is engineered to meet UL 9540 and IEC
62619 in its core design. At Highjoule, we build to these standards as a baseline, because we know it's non-
negotiable for insurance, financing, and safe operation in any credible market.

The Drawbacks, Honestly

Let's not sugarcoat it. No solution is perfect.

¢ Higher Upfront Unit Cost (Sometimes): Per megawatt-hour, the initial price tag of a modular container can be
higher than a bespoke, giant system. But this almost always flips when you look at total installed cost and
lifecycle LCOE.

¢ Footprint Efficiency: You might use slightly more land due to spacing and interconnects between units. For a
vast mining site, this is rarely an issue, but it's a planning consideration.

¢ |nterconnection Complexity: More boxes mean more power conversion systems (PCS) and more
communication links to manage. This is where vendor experience is critical. A robust, master-less control system
that can seamlessly orchestrate multiple units is what separates a functional system from a great one. We've
spent years refining our platform for exactly this.

A Case in Point: Learning from Nevada
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We deployed a scalable system for a gold mining operation in Nevada, USA. Their challenge was classic: a planned
solar PV expansion was delayed, but diesel costs were crushing them. They started with two 5MWh Highjoule units for
peak shaving and backup. The modular design allowed them to site the units close to different load centers, reducing
transmission losses. A year later, when the solar farm came online, they added a third unit specifically configured for
smoother solar ramping and increased cycle frequency. The phased approach saved them nearly 18% in upfront capital
and let them adapt to real-world conditions.

Key Tech Insights From the Field
When evaluating these systems, don't just look at the MWh number. Dig into these three things:

® C-rate (The Power Personality): A 5MWh unit with a 1C rating can deliver 5SMW of power. One with a 0.5C
rating delivers 2.5MW. For mining with big motor starts, you need the power (MW) as much as the energy
(MWh). Match the C-rate to your load profile.

¢ Thermal Management (The Silent Guardian): In Mauritania's heat, this is everything. Liquid cooling isn't just a
premium feature anymore; for high-uptime industrial apps, it's becoming essential. It maintains cell temperature
uniformity, which extends life and keeps safety margins wide. 1've seen air-cooled systems derate power output
by 40% on a 45C day. That's a nasty surprise.

* | COE (The True Measure): Ask your vendor for their projected LCOE over 10-15 years. It bundles capex,
efficiency, degradation, and O&M. Our design focus at Highjoule is always on minimizing LCOE, not just
sticker price. That means high-cycle life cells, efficient cooling, and software that optimizes every charge-
discharge cycle.

Making It Work For You

The scalable 5MWh modular BESS is a powerful tool, but it's not magic. Its success hinges on a deep understanding of
your load, your site, and your growth trajectory. The benefitsspeed, flexibility, risk reductionare profound. The
drawbacks are manageable with the right partner and design.
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The real question isn't just "should we go modular?" It's "who has done this, in conditions like mine, and can make the
system adapt as my business evolves?" That's the coffee chat we should have next.
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