High-voltage DC Safety in Mining: Why Mauritania's Rules Matter for
Your BESS Project
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When a Desert Mining Code Becomes Your Best Design Guide: Lessons
from Mauritania for Global BESS Safety

Honestly, over my 20-plus years on sites from Texas to Tanzania, I've learned the most valuable safety insights often
come from the most demanding environments. Lately, I've been thinking a lot about a specific set of rules drafted for
the harsh, remote mining operations in Mauritania. Their Safety Regulations for High-voltage DC Photovoltaic Storage
System for Mining Operations aren't just another compliance document. For anyone deploying commercial or
industrial BESS in Europe or the US, they're a crystal-clear preview of where global safety standards are headed C and
a stark reminder of the costly gaps in our current "business-as-usual" approach.
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The Real Problem: It's Not Just About Compliance

Here's the phenomenon | see: In Europe and North America, we design to UL 9540, IEC 62933, or IEEE 2030.3. We
check the boxes. But these are often minimum benchmarks for broad applications. When you're integrating a high-
voltage DC photovoltaic storage system into a complex, mission-critical, and potentially hazardous environment C like a
large industrial plant or a remote microgrid C those baseline standards can feel?- thin.

The problem isn't a lack of standards. It's a lack of standards that fully account for the multiplier effect of real-world
stresses: sustained high ambient temperatures, abrasive dust, vibration, and the need for ultra-reliable off-grid operation.
That's exactly the scenario Mauritania's regulations were written for. Mining operations can't afford a BESS fire or
failure. Their entire economic equation collapses. Sound familiar? For a manufacturing facility running 24/7 or a data
center backing up renewables, the stakes are just as high.

The Hidden Cost of Ignoring the Inevitable

Let's agitate this a bit. I've seen this firsthand on site: a project that met all local codes but specified a battery system
with a peak C-rate (that's the charge/discharge speed, for the non-engineers) that was too aggressive for its cooling
design. In mild California weather, it was fine. During a heatwave, the thermal management system couldn't keep up.
The system derated itself, failing to deliver promised peak shaving during the grid's most stressed C and most expensive
C hours.

The financial impact? The project's Levelized Cost of Storage (LCOS) went up because it couldn't capitalize on high-
value energy arbitrage when it mattered most. According to a 2023 NREL report, effective thermal management is a
top-tier factor in minimizing LCOS and maximizing revenue in merchant BESS operations. Ignoring environment-
specific high-voltage DC safety isn't just a technical risk; it's a direct hit to your ROI.
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https://www.nrel.gov/docs/fy23osti/85332.pdf

Why Mauritania's Framework is the Blueprint We Need

So, what's the solution perspective? Look to frameworks built for extremes. Mauritania's regulations force a holistic,
systems-level approach that we should all adopt:

¢ DC Arc-Fault Protection at the String Level: They mandate it. Many general standards are still catching up on
the unique dangers of high-voltage DC arcs, which don't self-extinguish like AC arcs. This isn't optional for safe
mining ops, and it shouldn't be for your large-scale PV-coupled storage either.

* Environmental Hardening as a Default: Ingress Protection (IP) and corrosion resistance ratings aren't
afterthoughts; they're specified for sand, dust, and high temperatures. How many projects in the US Southwest
or Southern Europe overlook this until field failures start?

¢ Operational Clarity Under Duress: The regulations dictate clear safety procedures for isolation, lockout/tagout
(LOTO), and emergency response specific to high-voltage DC systems. This translates directly into safer O&M
manuals and technician training for any complex site.

From the Field: Thermal Runaway & The C-Rate Conversation

Let me give you some expert insight. Everyone talks about thermal runaway prevention. Mauritania's rules make you
model it for the specific container layout and site climate. This changes your conversation with vendors. Instead of just
asking, "ls it UL 9540 certified?", you start asking: "Show me the CFD (Computational Fluid Dynamics) model for this
2C discharge cycle in 45C ambient air. How does your cell spacing and venting design prevent cascade failure under
my conditions, not just in a test lab?"

This is the level of detail Highjoule's engineering team brings from day one. We've designed systems for mining support
in Australia and microgrids in the Middle East, and that experience is baked into our standard commercial BESS
offerings. Our containerized systems, for instance, use a passive-active hybrid cooling loop that was literally proven in
desert conditions, ensuring stable performance whether it's deployed in Nevada or Norway. It's about designing to the
Mauritania-grade mindset, then validating it against UL and IEC for your local AHJ (Authority Having Jurisdiction).
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Localizing the Lessons for Your Project

You don't need to operate a mine in the Sahara to benefit. The core lesson is anticipatory design. For a project in
Germany, it might mean emphasizing humidity control and low-temperature startup. For one in Texas, it's all about
heat dissipation and grid-forming capabilities during blackouts.

The key is to use a framework like Mauritania's as a due diligence checklist. It pushes you beyond the data sheet:

Standard Project Question Mauritania-Informed Question

"What's the system uptime guarantee?" "What is the Mean Time Between Failures (MTBF) for the
DC combiners and string inverters in a dusty environment,
and what is the swap procedure?"

"ls the BESS UL certified?" "Can you demonstrate how the UL 9540A test results
translate to fire compartmentalization in this enclosure
layout with my site's emergency response time?"

This is how we work with clients at Highjoule. We bring the frontline experience from the world's toughest sites to the
drawing table, ensuring your system isn't just compliant, but inherently resilient. The goal is a BESS that doesn't just
pass an inspection, but one that you can trust to perform safely and profitably for its entire lifecycle, no matter what the
environment throws at it.

So, the next time you're reviewing a BESS proposal, ask yourself: Does this feel like it's designed for a comfortable lab,
or for the real world? The difference in your total cost of ownership will be profound.
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