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The Real Question Behind "How Much Does It Cost?"

Honestly, when a mining operations manager from Europe or a project financier from New York asks me, "How much
for a black start capable, pre-integrated PV container for a site in Mauritania?", | know they're asking the wrong
question first. The right question is, "What's the cost of NOT having reliable, self-starting power when your grid
connection is 150 kilometers of sand away, and a shutdown costs $250,000 an hour?" I've seen this firsthand on site.
The initial price tag is just the entry fee. The real discussion is about risk mitigation, operational continuity, and the
levelized cost of energy (LCOE) over a decade in some of the planet's toughest environments.

The Hidden Costs of Power in Remote Mining

Let's talk about the standard setup for remote mining. Often, it's a massive fleet of diesel generators running 24/7, with
maybe a small solar farm tacked on. The fuel logistics alone are a nightmareconstant convoys, theft risk, price volatility.
The International Energy Agency (IEA) points out that energy can constitute up to 30% of total operating costs in
mining. A single generator failure can cascade into a full-site blackout. Then you're looking at a "black start" scenario:
you need to restart the entire power system from scratch. With traditional gensets, that's a slow, manual, and fuel-
guzzling process. Downtime isn't just lost revenue; it's equipment stress and safety risks.

Why "Black Start” Isn't Just a Buzzword

True black start capability means your energy storage system can act as a giant, silent spinning reserve. It can boot itself
up without an external grid, establish voltage and frequency, and then sequentially re-energize your critical loads and
even your main generators. For a mining operation, this means the concentrator plant, ventilation, and essential comms
can be back online in minutes, not hours. The technical key here is the inverter's grid-forming capability and the
battery's C-rateits ability to discharge high power quickly. A system rated for a 2C discharge can, for a short time,
deliver twice its rated energy capacity in power. That surge is what gets heavy machinery humming again.




The Pre-Integrated Container: More Than a Metal Box

This is where the "pre-integrated"” part saves you a fortune in hidden costs. I've been on greenfield sites where they're
trying to piecemeal a system: batteries from one vendor, inverters from another, PV combiners from a third, all wired
up under the scorching sun. The commissioning delays are brutal. A pre-integrated, factory-tested container from a
single provider like Highjoule changes the game. It arrives on site with the PV input, battery racks, power conversion
system (PCS), climate control, and fire suppression all talking to each other. We ship it, place it on a simple foundation,
connect AC and DC cables, and it's substantially ready. This slashes on-site labor, engineering risks, and gets you to
revenue-generating operation months faster.

Breaking Down Cost for a Site Like Mauritania

So, for a 2 MW/4 MWh black-start capable PV container system destined for the Mauritanian desert, here's where the
dollars go. Remember, this is a system designed to UL 9540 and IEC 62933 standards, which isn't optional for
reputable financiers.

® Core Hardware (~40-50%): Lithium-ion battery cells (NMC or LFP chemistry), high-C-rate capable; Grid-
forming inverters; Containerized enclosure with seismic bracing.

¢ Integration & Engineering (20-25%): Factory integration, wiring, testing, and software for energy management
(EMS) and black start sequencing. This is the "smarts” that make it a solution, not just parts.

¢ Thermal Management (Crucial 10-15%): This is non-negotiable. Mauritania sees extreme heat. A weak cooling
system degrades batteries fast. We use independent, N+1 redundant liquid cooling loops that maintain optimal
cell temperature, extending lifespan. This directly lowers your LCOE.

® L ogistics & Commissioning (15-20%): Ocean freight to Nouakchott, overland transport, customs, final on-site
commissioning by our field engineers.

For a compliant, robust system, you're looking at a capital expenditure range. But the more insightful metric is the

LCOEthe total lifetime cost divided by energy produced. By displacing diesel at $1.20+/liter and preventing downtime,

a well-designed system can achieve an LCOE significantly below diesel-gen-only within 3-5 years.
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The UL/IEC Difference: Your Insurance Policy

I need to be blunt here. The market is flooded with cheaper containers that aren't built to UL or IEC standards. For a
European or American company operating abroad, this is a massive liability. UL 9540 (the standard for Energy Storage
Systems) tests the entire unit for safetyelectrical, fire, environmental. It's your proof that the system won't fail
catastrophically. When we at Highjoule design to these standards, we're building in safety margins, proper fuse
protection, and gas detection. It costs more upfront, but it's the difference between an asset and an insurable liability.
It's what lets you sleep at night when your asset is thousands of miles away.

Looking Beyond the Price Tag: Total Value of Ownership

Let me share a case that's not in Mauritania, but illustrates the principle. We deployed a similar black-start container for
an industrial microgrid in Nevada, USA. The challenge was grid instability and demand charges. The system’s ability to
island and black-start protected them from utility outages. Over three years, the LCOE from their solar+storage hybrid

beat their former grid+genset cost by 22%. The black-start capability alone avoided two potential production stoppages
valued in the millions.

For your Mauritania project, the calculus is similar but starker. The cost isn't just the container. It's the value of
uninterrupted production, the saved diesel, the reduced carbon footprint for your ESG reports, and the operational
resilience. When you evaluate proposals, don't just compare $/kWh on the spec sheet. Ask for the safety certification
files. Demand a detailed LCOE model specific to your fuel costs and solar irradiance. And crucially, ask about who will
be there to support it in five years. Our model includes remote monitoring and has local service partners in major
regions, because a system this critical needs more than a PDF manual.

So, what's the next step? Is your team evaluating the resilience of your power infrastructure as critically as your ore
reserves?




12+ years agricultural energy storage engineer / Highjoule CTO
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