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

Honestly, when a mining operations manager from a site in Mauritania, or anywhere remote for that matter, asks me
"How much does it cost for a Novec 1230 fire suppression industrial ESS container?”, | know they're asking the wrong
question first. What they're really starting to grapple with is a much bigger equation: the cost of not having a safety
system that meets global best practices in an isolated location. The upfront price tag is just one variable. The real
calculation is Total Cost of Ownership (TCO) weighed against catastrophic risk. Having been on-site for container
deployments from the Australian outback to Chilean high-altitude mines, I've seen firsthand how a fire incident without
a proper, clean-agent system can lead to millions in downtime, asset loss, and environmental liability - costs that dwarf
the initial investment in top-tier suppression.

The Remote Challenge: Safety and Standards in Harsh Environments

The mining industry's push for decarbonization is real. According to the International Energy Agency (IEA), the mining
sector accounts for nearly 1% of global electricity use, and there's massive pressure to integrate renewables. That means
BESS. But a mining site isn't a cushy suburban data center. You're dealing with dust, extreme temperatures, and often,

a fire response time measured in hours, not minutes.

The core problem for my clients in Europe and North America, who also operate globally, is reconciling their stringent
internal safety protocols (often based on UL 9540A for fire safety) with the practical realities of a remote deployment.
You can't just ship any container. It needs to be a self-contained fortress. The system must be designed to detect and
suppress a thermal runaway event autonomously, because by the time a local crew responds, the entire asset could be a
total loss. This gap between corporate safety policy and on-ground reality is where costs can spiral if not addressed in
the design phase.

Novec 1230: Why It's Not Just a "Fire System" But a Risk Mitigation Strategy

So, why Novec 1230 specifically? In our designs at Highjoule, we specify it not because it's the cheapest, but because it's
the most strategic for mission-critical industrial applications. Unlike water or some powders, it's a clean agent - it
extinguishes fire by removing heat without leaving residue or causing collateral damage to the precious battery modules
and electrical components. This is crucial for two reasons: 1) It preserves asset value in a suppressed rack, and 2) It
aligns with the environmental and safety goals of modern mining companies (it has a low global warming potential and
is safe for occupied spaces).

When you're looking at a container for Mauritania, you're not buying a box with batteries and a fire bottle. You're
investing in a risk mitigation platform. The cost question, therefore, shifts from "What's the price per kWh?" to "What's
the cost of a system that ensures my multi-million dollar energy investment is protected to the highest recognized
standards (UL, IEC, IEEE) even when I'm 500 km from the nearest major fire station?"
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Breaking Down the Cost: More Than Just a Price Tag

Let's get practical. The cost for a containerized industrial ESS with integrated Novec 1230 for a mining operation is
typically a 15-25% premium over a base container without a suppression system or with a less sophisticated one. But
that's just for the hardware. The real scope that affects the "cost for Mauritania™ includes:

* Engineering & Integration: The system must be engineered into the container's thermal management and
control architecture from the start. Retrofits are vastly more expensive.

e Compliance & Certification: Documentation proving compliance with UL 9540A, IEC 62933, and local codes.
This paperwork is part of the deliverable.

¢ Redundancy & Autonomy: Extra sensing (gas, heat, smoke), independent power for the suppression system, and
robust control logic.

* L ogistics & Localization: Shipping a heavy, hazard-classified container to a remote port like Nouadhibou and
then overland to site. This requires specialized partners, which we've built relationships with over hundreds of
MW deployed.

So, a ballpark figure? For a 2-4 MWh industrial container solution, fully outfitted with a UL-compliant Novec 1230
system, engineered for mining duty, you're looking at a capital cost range. But | stress, the quote must include the
integration, certification, and a clear plan for local support.

A Case in Point: Applying Lessons from Nevada to Mauritania

Let me share a relevant experience. We deployed a 5 MWh BESS for a gold mining operation in Nevada, USA. The
challenge was similar: remote, arid, and the client's corporate HQ demanded adherence to the latest NFPA and UL
standards. The site team was concerned about water scarcity and residue.

We delivered a solution with Novec 1230 integrated into a dedicated suppression zone within each battery
compartment. The key was the control system - it didn't just wait for a fire; it was tied into our proprietary thermal
management system. If it detected abnormal thermal behavior (a precursor to runaway), it could initiate cooling
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protocols and prepare the suppression system, creating a multi-layered defense. This proactive approach is what we'd
design for a Mauritanian site. The "cost" included that intelligent integration, not just the pipes and nozzles.

Expert Insight: It's All About Thermal Management and LCOE

Here's my take, after two decades: the fire suppression system is the last line of defense. The first and most critical is
thermal management. A well-designed liquid-cooled or advanced air-cooled system keeps the batteries in their happy
place, drastically reducing the statistical probability of a thermal event. This directly impacts your Levelized Cost of
Energy Storage (LCOE) - a healthy system lasts longer and performs better.

When evaluating cost, ask about the C-rate capability and how the thermal system is scaled. A system designed for high
C-rates (fast charging/discharging, common in mining to shave peak demand) needs a more robust thermal and safety
design. At Highjoule, we design the safety system in tandem with the electro-thermal model of the battery. This holistic
approach might have a slightly higher CapEXx, but it delivers a far lower operational risk and a better LCOE over 10+
years. That's the real ROI for a mining company.

Making the Decision: What to Ask Your BESS Provider

So, if you're evaluating a solution for a remote mining operation, move beyond the simple "how much." Start with these
questions:

* "Can you show me the UL 9540A test report summary for this specific configuration?"

* "How is the Novec 1230 system integrated with the BMS and thermal management controls? Is it passive or
active?"

e "What is your local partner network for commissioning and maintenance in [Region, e.g., West Africa]?"

e "What is the expected lifetime of the suppression agent in this climate, and what is the recharge/replacement
protocol?"

The right partner won't Just glve you a number They Il walk you through a risk assessment and a TCO model that
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shows how the investment in a properly engineered safety system pays off by protecting your core energy asset. That's
the conversation worth having over coffee - or a satellite call from site.

What's the biggest operational risk your current energy infrastructure faces in a remote location?
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