Scalable Modular BESS Installation for Reliable Mining Power
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The Real Problem: It's Not Just About Backup Power

If you're managing energy for industrial operations in remote or demanding environments - like mining, data centers, or
heavy manufacturing - you know the drill. The conversation often starts with, "We need backup power." But honestly,
after two decades on sites from the Australian outback to the Chilean highlands, I can tell you the core problem is rarely
that simple. The real pain point is unpredictable, high-cost, and often unreliable power quality that threatens
operational continuity, inflates your operating expenses, and makes integrating renewables feel like a risky gamble.

You're dealing with weak grids, expensive diesel fuel shipments, and voltage fluctuations that can fry sensitive
equipment. Adding solar or wind? That introduces intermittency. A traditional, large-scale "brute force" battery system
might seem like the answer, but then you're facing a massive, one-time CAPEX hit, a complex, months-long civil
engineering project, and a safety system that feels like a black box. I've seen projects get bogged down in permitting and
custom engineering before the first container even arrives on site.

Why This Hurts Your Bottom Line and Project Timeline

Let's agitate that a bit. A study by the National Renewable Energy Lab (NREL) highlights that for industrial microgrids,
system design and integration costs can constitute up to 30% of total project costs - and that's before operational risks.
Every day your project is delayed in commissioning is a day of lost production or continued reliance on expensive, dirty
fuel.

The safety angle is what keeps me up at night. A poorly integrated system, or one that wasn't designed for the specific
thermal and electrical stresses of an industrial site, isn't just inefficient - it's a liability. We're talking about potential
thermal runaway events. This is why standards like UL 9540 for energy storage systems and UL 1973 for batteries
aren't just nice-to-haves; they are the absolute bedrock of a responsible deployment. Yet, meeting them with a custom,
one-off design is painfully slow and costly.

A Better Way: Thinking in Modules, Not Monoliths

This is where the philosophy of a scalable, modular BESS changes everything. The solution isn't a single, massive
battery building. It's a fleet of pre-engineered, factory-assembled power blocks. Think of it like adding server racks to a
data center, not pouring concrete for a new mainframe room.

At Highjoule, we've built our entire product line around this principle. Our modular units arrive on site pre-tested, pre-
certified to UL and IEC standards, and ready to interconnect. This approach directly attacks the core pain points: it
slashes installation time from months to weeks, dramatically reduces site-specific engineering, and provides a clear, low-
risk path to scale capacity up or down as your operational needs change. The financial model shifts from a massive
capital expenditure to a more manageable, scalable investment.

On the Ground in Mauritania: A Step-by-Step Story

S = e " —


https://www.nrel.gov

operation in the remote deserts of Mauritania. Their challenges were textbook: an extremely weak grid, diesel gensets
costing a fortune to run and maintain, and a corporate mandate to add solar PV.

The Challenge: Provide immediate grid stabilization and backup, enable diesel fuel savings through "genset firming,"
and create a foundation for a 5SMW solar PV expansion - all without disrupting ongoing mining activities.

The Step-by-Step Installation with a Modular BESS:

* Week 1-2: Site Prep & Foundation. Instead of a large concrete pad, we prepared multiple small, level gravel
pads for the containerized modules. This was done by the local crew with minimal external supervision.

¢ Week 3: Delivery & Placement. Four 1.5MWh Highjoule PowerBlock containers arrived. They were craned into
position in a single day. Honestly, it looked like placing giant LEGO bricks.

* Week 4: Interconnection. Our field engineers connected the pre-wired HV and LV interfaces between modules
and to the site's main power distribution board. The standardized design meant every bolt and cable had a
predefined place.

* Week 5: Commissioning & Ramp-Up. Here's the magic. We brought the first module online independently to
immediately start providing power quality services. Over the next few days, we seamlessly added the other
modules to the network, scaling the system to its full 6MWh capacity with zero downtime for the mine.

The result? The mine got stable power within weeks. They're now saving over 200,000 liters of diesel annually just from
the BESS optimizing genset runtimes, and the solar array integration is underway with zero need to redesign the storage
system. The scalability was proven when they decided to add two more modules the following year - it was a repeat of
the simple "place and connect™ process.

The Expert Take: What You Really Need to Know About BESS Tech

When evaluating a modular BESS, decision-makers should focus on three things beyond the spec sheet.

1. C-rate Isn't Just a Number It's about erX|b|I|ty A system with a sensible C- rate (say, 0.5C to 1C) offers the sweet spot
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high power and high energy efficiently means you're buying one asset for multiple revenue or savings streams.

2. Thermal Management is a Safety & Longevity Feature: 1've opened up too many poorly cooled battery cabinets on
site. Passive air cooling often isn't enough for desert heat or freezing winters. Our systems use a closed-loop liquid
cooling system. It keeps every cell within a 2-3C temperature range, which prevents hotspots, extends lifespan by years,
and is the single biggest contributor to preventing thermal runaway. This isn't an "extra"; it's core to the design
philosophy.

Looking Beyond Installation: The Long Game on LCOE

The final piece is thinking about the Levelized Cost of Energy (LCOE) over the system's 15-20 year life. A cheap
upfront system that degrades quickly or requires constant maintenance is the most expensive asset you'll ever own.
Modularity impacts LCOE profoundly.

* Ease of Maintenance: If a module has an issue, it can be isolated and serviced without taking the entire system
offline. No more full-site blackouts for battery maintenance.

* Technology Agnosticism: The best modular designs are chemistry-agnostic. As battery tech evolves from today's
LFP to future solid-state or other chemistries, you should be able to swap or add new-technology modules
without replacing the entire power conversion and control system. This future-proofs your investment.

¢ Operational Intelligence: It's not just hardware. The software managing the fleet must optimize for your specific
goals - whether that's maximizing self-consumption of solar, participating in grid services, or minimizing diesel
use. At Highjoule, our platform uses predictive algorithms to do just that, squeezing out every cent of value.

The mining industry, and heavy industry in general, is at an energy crossroads. The old way of building static,
monolithic power infrastructure is too slow, too rigid, and too risky. The step-by-step installation of a scalable, modular
BESS offers a path that's faster, safer, smarter, and fundamentally more adaptable. It turns energy storage from a
complex construction project into a strategic, operational asset you can actually control.

What's the one power reliability or cost challenge in your operation that keeps you up at night? Maybe thinking in
modules is the first step to solvi g |
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