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Power Costs
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From the Field: Why Mobile High-Voltage DC Power is a Game-Changer
for Remote Operations

Hey there. If you're reading this, chances are you're wrestling with one of the toughest puzzles in heavy industry: how to
keep the lights on and the machinery humming in places where the grid is weak, expensive, or simply non-existent. 1've
spent the better part of two decades on sites from the Australian Outback to the Chilean highlands, and honestly, I've
seen the same story play out too many times. The reliance on diesel is a constant headachefuel logistics, soaring costs,
emissions targets, and the sheer noise of it all. But what if you could pack the stability of a grid and the cleanliness of
renewables into a container, ship it anywhere, and hook it directly to your high-voltage equipment? That's not a future
concept. It's the reality we engineered for a mining operation in Mauritania, and the principles behind it are solving
problems right here in North America and Europe. Let's talk about why mobile, high-voltage DC energy storage is
more than just a batteryit's a strategic asset.
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The Real Cost of "Remote" Power

Here's the phenomenon we all know: industrial operations, especially mining and aggregate, are moving further from
population centers. The rich resources aren't next to a substation. The common "solution"? A massive bank of diesel
generators, often oversized for peak demand, running 24/7 at suboptimal load. It's incredibly inefficient. According to
the International Energy Agency (IEA), diesel power generation in off-grid industrial settings can have levelized costs
exceeding $0.30/kWh, and that's before you factor in volatile fuel supply chains and carbon pricing mechanisms
coming into force in the EU and parts of the US.

But it's not just about off-grid sites. 1've been on so-called "grid-connected™ mining sites in the US Midwest where the
connection is so weak that any large equipment start-up causes a voltage dip that trips up sensitive processing plant
controls. You're paying for a grid connection you can't fully use, so you're still burning diesel to provide "grid support.”
It's the worst of both worlds.

When Diesel and Weak Grids Hold Your Project Hostage

Let's agitate that pain point a bit. This isn't just an operational cost line item. It directly impacts your project's viability
and safety.

¢ Financial Uncertainty: Your OPEX is tied to the diesel truck making it up the access road. One severe weather
event, one geopolitical hiccup, and your cost model is blown. I've seen projects where fuel costs alone consumed
over 40% of the operating budget.

¢ Reliability Risk: Generators need maintenance. When one goes down, you're scrambling. This isn't a theoretical
risk; it's a "stop-the-conveyor-belt-now" risk that costs thousands per minute in downtime.

* Emissions & Social License: Community and investor pressure is real. Noise, particulate matter, and CO2

emissions are tangible liabilities. Meeting ESG goals with a diesel-heavy footprint is an uphill battle.
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tricky. Without a buffera batteryyou can't capture that free energy effectively, and you end up curtailment or
running gensets in inefficient low-load conditions to balance the solar.

The Containerized High-Voltage DC Approach

So, what's the solution we deployed? It's a mobile, self-contained Battery Energy Storage System (BESS) designed to
output high-voltage DC power directly. Why does this architecture matter?

Most industrial mining equipmentlike large ball mills, excavators, and conveyor drivesincreasingly use variable
frequency drives (VFDs) that internally convert AC to DC anyway. By delivering high-voltage DC directly from our
container, we cut out multiple conversion steps. This means higher overall system efficiency (we're talking 3-5% gains,
which is huge at megawatt scale) and less heat generation and component wear. The container we built is essentially a
plug-and-play "power plant on wheels" with its own climate control, fire suppression, and management system, all pre-
certified to the standards you need.

For Highjoule, this isn't a one-off. It's a product philosophy. Every mobile power container we design is built with this
direct, efficient coupling in mind. Safety is non-negotiable, so our designs are inherently compliant with UL 9540 for
energy storage systems and IEC 62619 for industrial battery safety. This isn't just a sticker; it's baked into the cell
selection, module design, and thermal management system from day one. We ensure local deployment teams are
trained not just on installation, but on the ongoing performance analytics and preventative maintenance, because a
system is only as good as its support.

Blueprint in Action: Lessons from a European Quarry Retrofit

Let me make this tangible with a case closer to home. We recently partnered with a large aggregate producer in
Bavaria, Germany. Their challenge? A 25-year-old quarry with an expanding processing plant. The local grid
connection was at its limit, preventing expansion. Diesel was the only quoted option for new crushing equipment, which
clashed with their corporate carbon neutrality pledge.
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Our solution was a scaled-down cousin of the Mauritania system: a 2.5 MWh, mobile high-voltage DC container. It
does three critical jobs: 1. Peak Shaving: It charges slowly from the existing grid connection overnight (when rates are
low). During the day, when the new crusher and other large loads cycle on, the container discharges, preventing the site
from exceeding its grid contract capacity and avoiding massive demand charges. 2. Enabling Solar: They added a 1
MW solar array on a depleted part of the quarry. The BESS soaks up the midday solar peak, time-shifts it to the
evening shift, and ensures no solar energy is wasted. 3. VVoltage Support: It provides instantaneous power to smooth out
the voltage dips from large motor starts, improving power quality for the entire plant.

The outcome? They deferred a $2M+ grid upgrade, cut their diesel consumption by over 70% in the first year, and are
on track to meet their site-level carbon goals. The mobility of the container was keythey can move it to a new pit face as
the quarry evolves.

Key Specs That Matter: C-Rate, Thermal Management & LCOE

As an engineer, | want to give you a lens to look at any BESS solution. Forget the marketing fluff; focus on these three
things:

¢ C-Rate (The Power Personality): Simply put, it's how fast a battery can charge or discharge relative to its
capacity. A 1C rate means a 2 MWh battery can deliver 2 MW for 1 hour. For mining, you need a battery with
a high enough C-rate (like 1C or higher) to handle the sudden, large power demands of heavy equipment. A low
C-rate battery might be cheaper per kWh, but it can't deliver the punch you need, making it useless for this
application. It's like having a huge water tank with a tiny hose.

* Thermal Management (The Silent Guardian): This is where safety and longevity live. Batteries generate heat,
especially at high C-rates. I've seen systems fail prematurely because they used simple air cooling that couldn’t
handle the desert heat or the consistent high power throughput. Our systems use a liquid cooling loop that
maintains each battery cell within a tight, optimal temperature range. This prevents thermal runaway (a critical
safety risk) and can double or triple the battery's operational life compared to poorly managed systems. Always
ask, "How does it keep cool under my maximum load, in my worst-case ambient temperature?"

* evelized Cost of Energy - LCOE (The True Cost): Don't just look at the upfront capital cost per kwh. LCOE
accounts for the total cost of ownership over the system's life: capex, opex, efficiency losses, degradation, and
lifespan. A robust, well-cooled system with a higher upfront cost but a 15-year lifespan will have a far lower
LCOE than a cheap system that needs replacement in 7 years. The National Renewable Energy Lab (NREL)
has great tools on this. The goal is to drive your LCOE below your cost of diesel generation and grid power,
which this technology absolutely can do.

Your Next Move: Thinking Beyond the Generator

Look, the transition from thinking purely in terms of generators to thinking in terms of flexible, mobile power platforms
isn't always easy. It requires a shift in mindset from Capex to TCO, from fuel logistics to data analytics. But the tools are
here, they're proven, and they're compliant with the standards your risk and safety teams demand.

The project in Mauritania proved that even in the harshest environments, a well-engineered mobile BESS can be the
bedrock of reliable, cleaner power. The principles from that projectdirect high-voltage DC coupling, military-grade
thermal management, and a focus on total lifecycle costare what we bring to every conversation with partners in Europe
and North America.

So, here's my question for you: When you look at your next remote site or grid-constrained expansion, what's the one
power-related constraint that keeps you up at night? Is it the volatility of fuel prices, the cap on your grid connection, or
the pressure of your sustainability dashboard? Because chances are, there's a containerized solution that can start
addressing it this year.

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO
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