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The Real Problem Isn't the Battery, It's the Environment

Let's be honest. When most folks think about deploying a Battery Energy Storage System (BESS) for a mining operation
C whether it's in the Atacama, the Australian Outback, or Mauritania C the first concern is usually the battery
chemistry itself. LFP or NMC? What's the cycle life? But after twenty-plus years on site, from commissioning in freezing
Scandinavian winters to troubleshooting in 50C Middle Eastern heat, I've learned something crucial. The single biggest
determinant of long-term success isn't the cell inside the rack. It's the hostile world outside the container door.

Mining sites are the ultimate stress test. We're talking about fine, abrasive dust that finds every seal, wide diurnal
temperature swings that torture metal and electronics, and remote locations where a maintenance call isn't just
expensive C it can mean days of lost production. A standard, off-the-shelf BESS built for a temperate climate grid
application will fail here. It's not a matter of if, but when.

The Staggering Cost of Getting It Wrong

So what happens when a BESS fails in a remote mining operation? It's not just about replacing a module. Let's agitate
that pain point a bit.

First, there's the direct cost of downtime. The International Energy Agency (IEA) highlights that mining operations are
increasingly reliant on continuous power for everything from ventilation to processing. A BESS failure that takes your
microgrid or backup power offline can halt extraction, costing hundreds of thousands per hour.

Second, and more critically, is the safety risk. Thermal runaway is a phrase that keeps every good BESS engineer up at
night. In a standard industrial setting, it's a severe incident. In a confined underground mine or a dusty, fuel-rich surface
operation, the consequences are unthinkable. Traditional water-based suppression can ruin the entire asset and create
electrical hazards. You're solving one disaster by creating another.

This is where the conversation shifts from basic performance to manufacturing standards. It's the difference between a
box that holds batteries and a resilient, integrated power asset. And for a place like Mauritania, with its specific
challenges, those standards need to be crystal clear from the factory floor.

Novec 1230: A Clean, Smart Solution for a Dirty Problem
This is why the specific focus on Manufacturing Standards for Novec 1230 Fire Suppression BESS for Mining

Operations in Mauritania is so relevant, even for my clients in North America and Europe. Novec 1230 fluid isn't new,
but its application in these extreme environments represents a gold standard in safety-by-design.

Honestly, I've seen this firsthand. The beauty of a properly integrated Novec 1230 system isn't just that it's clean (no
residue, no damage to cells) and effective (rapid oxygen displacement). It's that its deployment forces a higher level of
overall manufacturing rigor. To contain the gas effectively, the BESS enclosure itself must be built to exceptional seal
integrity standards C keeplng that Mauritanian dust and humidity out. The detectlon systems must be ultra-sensnlve
and multi- zoned often co g8
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you an incredibly detailed, real-time picture of your system's thermal health.

When a BESS is manufactured to standards that rigorously include Novec 1230 suppression, you're getting a product
where safety wasn't an add-on. It was the foundational design constraint. This aligns perfectly with the risk-averse, safety-
first culture of global mining giants, whether they're operating in Chile, Canada, or Mauritania.

Beyond the Spec Sheet: What These Standards Really Mean On-Site

Let's break this down like I would with a site manager over coffee. A "standard" is just a document. The value is in how
it translates to the field.

¢ Thermal Management & C-rate: A high C-rate (charge/discharge speed) is great for catching fast frequency
spikes or managing shovel loads. But it generates heat. Standards built around Novec integration demand a
thermal management system that can handle peak loads without stressing the cells, because the last line of
defense is already in place. It allows you to safely utilize more of the battery's performance envelope.

® LCOE (Levelized Cost of Energy): This is the number every CFO cares about. A BESS that fails early or
requires constant maintenance destroys your LCOE. Robust manufacturing standards that ensure
environmental hardening and integrated safety directly protect your asset’s lifespan and availability. It's cheaper
over 15 years to buy the right system once than to patch the wrong one repeatedly.

e The UL/IEC/IEEE Trinity: For the US and EU markets, this is non-negotiable. A BESS claiming compliance
for a mining application must meet not just basic cell standards (like UL 1973), but the full system standards like
UL 9540 and the safety of installation standards like IEEE 1547. The Novec 1230 system itself should be listed
to relevant standards like UL 2127. At Highjoule, we design to this global benchmark because it's what gives our
clients, from Texas to Tanzania, the confidence to deploy.

A Case in Point: Learning from a Desert Deployment

I remember a project for a copper mine in the Southwestern US C an environment not unlike parts of Mauritania. The
roviding reliable, clean power for a new, remote leaching facility. The client's initial BESS proposal was
e N T AR gy . . -~ %

= s .
A L = i E

—————— S T il e e



a standard unit with a generic fire suppression system.

We pushed back, advocating for a design built to what we now see in these advanced standards: a fully sealed, positive-
pressure enclosure with an integrated Novec 1230 system and environmental monitoring that went beyond the typical.
The upfront cost was maybe 8% higher.

Fast forward 18 months. A sandstorm of unprecedented severity hit the site. While other equipment was plagued with
dust ingress, the BESS hummed along. The internal environmental logs showed the external PM2.5 levels were off the
charts, but inside? Pristine. The client later told us that the avoided downtime from that one event alone paid for the
premium. The system’s reliability also allowed them to more aggressively shift load and reduce diesel consumption,
directly improving their operational LCOE. That's the value of manufacturing to a standard that anticipates the real
world.
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Your Next Step: Questions to Ask Your BESS Provider

So, if you're evaluating a BESS for a demanding environment, move beyond the datasheet. Ask your provider these
questions, drawn straight from the principles behind these stringent manufacturing standards:

* "Can you show me the specific UL/IEC certifications for the complete system as it will be shipped, not just the
components?"

* "How is the enclosure sealed against fine particulate? What is the IP rating under positive pressure?"

¢ "Walk me through the fire suppression design. Is it clean agent like Novec 1230? How are detection zones
configured, and what's the fail-safe protocol?"”

* "What is the projected lifetime LCOE for this system in my specific duty cycle and climate, and how do your
manufacturing choices protect that number?"

The goal isn't to become an engineer. It's to find a partner whose engineering rigor matches the demands of your site.
Because in the end, the best BESS is the one you install, trust, and virtually forget about for the next two decades. That
only happens when it's built right from the start.
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