Novec 1230 Fire Suppression: Environmental Edge for Off-grid Mining
BESS
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Beyond the Flame: Why Fire Suppression Choice Defines Your Mining
BESS's Environmental Footprint

Honestly, when we talk about deploying Battery Energy Storage Systems (BESS) for off-grid solar at remote mining
sites, the conversation usually jumps straight to capacity, C-rates, or Levelized Cost of Energy (LCOE). And rightfully
s0. But over two decades of hauling gear to sites from the Australian Outback to the Chilean highlands, I've learned
there's a silent, often overlooked, decision that can make or break a project's environmental and social license to
operate: your choice of fire suppression agent. Let's chat about why, especially for a place like Mauritania with its fragile
ecosystems, this isn't just a safety checkboxit's a core part of your sustainability narrative.
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The Hidden Environmental Cost of a "Standard" Safety Choice

The problem is a classic one. You're deploying a multi-megawatt-hour BESS to power a remote mining operation. It's a
capital-intensive project, and the pressure to meet safety codes is immense. The go-to, "tried-and-true" fire suppression
solution for electrical hazards has often been clean agent systems using gases like HFCs or inert gases. They work, and
they've been on the market for ages. But here's the agitation part, straight from the field: these agents come with a
heavy environmental burden.

I've seen this firsthand. A system using an agent with a high Global Warming Potential (GWP) isn't just a climate
concern on paper. In the event of a dischargewhether from a real thermal event or an accidental releaseyou're literally
injecting a potent greenhouse gas directly into the atmosphere. At a remote site, the regulatory oversight might be less
visible, but the atmospheric impact is global. For a mining company increasingly judged on its ESG (Environmental,
Social, and Governance) metrics, this creates a glaring contradiction: you've invested in solar and storage to reduce your
carbon footprint, but your safety system could undo a significant chunk of that goodwill in minutes. It's a liability that
sits in a canister, right next to your multi-million-dollar investment.

Data Doesn't Lie: The Regulatory Tide is Turning

This isn't just an ethical dilemma; it's a rapidly materializing business risk. Look at the data. The 1EA highlights the
explosive growth of stationary battery storage, projecting global capacity to multiply many times over by 2030. With this
scale, every component's lifecycle impact is under scrutiny.

More critically, regulations are catching up. The U.S. EPA is actively phasing down HFCs under the AIM Act. The
European Union’s F-Gas regulation is even more stringent. While certain critical applications may have exemptions, the
writing is on the wall: high-GWP agents are being phased out. Deploying a new BESS today with a system reliant on
them is like building a factory with a technology you know will be banned in five years. It jeopardizes the long-term
operational compliance and value of your asset, especially if you have investors or partners from regions with strict
climate laws.
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https://www.iea.org/reports/global-ev-outlook-2023/trends-in-batteries
https://www.epa.gov/climate-hfcs-reduction

So, what's the solution for a forward-thinking operation? This is where a fluid like Novec? 1230 Fire Protection Fluid
enters the conversation. It's not a magic bullet, but from an engineering and environmental standpoint, it addresses the
core we just.

Novec 1230 is a clean agent fire suppressant with an astoundingly low GWP of leffectively similar to carbon dioxide. Its
atmospheric lifetime is just five days, compared to centuries for some HFCs. For a mining site in an ecologically sensitive
area like Mauritania, this is a game-changer. In the unlikely event of a discharge, the environmental impact is minimal
and short-lived. It aligns your critical safety infrastructure directly with your sustainability goals.

But does it work? Absolutely. It's electrically non-conductive, leaves no residue (so your expensive battery racks aren't
ruined by cleanup), and is safe for occupied spaces. It's been tested and listed for use in UL 9540A cell-level fire
propagation tests, which is the gold standard for evaluating BESS safety in the U.S. and is widely referenced globally.
When we at Highjoule design systems for remote, environmentally conscious clients, specifying Novec 1230-based
suppression is often our first recommendation. It future-proofs the project against regulatory shifts and turns a potential
ESG weakness into a demonstrated commitment.

Case in Point: Navigating Strict Standards in the EU

Let me give you a real-world parallel, though not from Mauritania. We recently collaborated on a BESS for a critical
industrial microgrid in Northern Europe. The local environmental regulations were exceptionally tight, and the client's
corporate sustainability policy explicitly forbade the use of fluorinated gases with high GWP.

The challenge was delivering UL 9540A-compliant safety (a requirement for their insurers) while meeting the local
environmental mandates. The solution was a fully integrated BESS enclosure with a Novec 1230 system. The
engineering work involved precise fluid quantity calculations, optimal nozzle placement for our specific rack design
(thermal management is key hereyou want to suppress a cell event before it propagates), and seamless integration with
the BESS's own internal gas detection and control system. The result was a system that passed rigorous third-party
inspection, satisfied the insurer’s safety concerns, and fulfilled the client's strict environmental criteria. The same
principle applies tenfold to a remote mining operation where you are, in effect, your own municipality.
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Beyond the Bottle: System-Level Thinking for True Sustainability

Choosing Novec 1230 is a smart, foundational decision. But true environmental performance in an off-grid mining
BESS is about system-level synergy. Here's my insight from the field:

¢ Thermal Management is Your First Line of Defense: A superior cooling system (we prefer liquid cooling for its
uniformity in harsh climates) drastically reduces the thermal stress on cells, lowering the probability of a thermal
event ever occurring. Your fire suppression system is your last resort. Optimizing the former is the best way to
ensure you never need the latter.

* L COE Includes Decommissioning: When calculating your project's Levelized Cost of Energy, factor in end-of-
life. A system with low environmental impact agents and materials is cheaper and simpler to decommission, with
fewer hazardous material handling concerns. This is a tangible cost saving.

¢ Compliance is a Journey, Not a Stamp: Simply having a UL or IEC certificate isn't enough. It's about
understanding the intent behind standards like UL 9540A and IEC 62933. They're about holistic safety. At
Highjoule, our design philosophy marries that safety intent with environmental stewardship from the ground

upfrom cell selection to enclosure design to the fluid in the suppression pipes. It's one integrated system, not a
box of parts.

So, for your next off-grid solar and storage project in a demanding environment, ask your potential provider not just
about the battery chemistry or the inverter efficiency. Ask them, "What's in your fire suppression system, and what's its

GWP?" The answer will tell you a lot about how deeply they understand the full lifecycle impactand true costof your
investment. It might just be the most revealing question you ask.
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