Environmental Impact of Novec 1230 Fire Suppression in Off-grid Solar
Generators for Telecom
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The Green Dilemma: Fire Safety vs. Environmental Impact in Off-grid
Telecom Power

Hey there. Let's grab a virtual coffee. If you're managing telecom infrastructure, especially off-grid towers, you're
juggling a tough equation: reliable power, absolute safety, and now, more than ever, environmental responsibility. 1've
been on-site from the deserts of Arizona to the forests of Scandinavia, deploying these solar-battery hybrid systems. And
honestly, one of the most nuanced conversations we have isn't about the solar panels or the batteries themselvesit's
about what happens if things go wrong. Specifically, the fire suppression system inside that all-important battery
container.
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The Silent Trade-off: Safety Agent or Environmental Liability?

Picture this: a remote telecom base station in California, powered entirely by solar and a 500 kWh battery bank. It's a
sustainability poster child. But inside that sleek UL 9540-certified enclosure is a fire suppression system charged with
Novec 1230. It's there for a brilliant reasonit's electrically non-conductive, leaves no residue, and extinguishes fires fast.
But here's the rub I've seen firsthand: its global warming potential (GWP), while lower than old Halon systems, is still
about 1 on a 100-year scale, and it has an atmospheric lifetime of around 5 years. For projects funded with ESG goals in
mind, that's a sticky note on an otherwise clean report.

The industry is booming. According to the International Energy Agency (IEA), global energy storage capacity is set to
expand by over six times by 2030. A huge chunk of that is for grid-edge and off-grid applications like telecom. Every one
of those systems needs a fire safety plan.

Why Novec 1230 Rules the Rack (And Why That's a Problem)

So why is it everywhere? Simple: performance and precedent. It checks the boxes for safety standards like UL 9540A,
which is practically the bible for fire testing BESS in North America. It works. But the environmental impact
conversation is heating up, especially in Europe. The EU's F-Gas regulation is progressively restricting high-GWP
substances. While Novec 1230 currently sits in an acceptable range, the regulatory winds are shifting. Deploying a
system today that might be a compliance headache in 7-10 years is a real business risk.

I remember a project in Germany's North Rhine-Westphalia. The local permitting authority asked not just for the UL
certificates, but for a detailed lifecycle analysis of the fire suppression agentits production, its end-of-life reclamation
plan. That wasn't in the spec two years prior. It's now a standard question.

—————— S T il e e


https://www.iea.org/reports/energy-storage
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The Technical Tightrope: C-rate, Thermal Management, and Agent Choice

This is where it gets interesting for us gearheads. Your choice of fire suppression agent indirectly influences your
battery's performance and longevity. How? Let me break it down simply.

If you're using a high C-rate battery (meaning it charges/discharges quickly, common for telecom backup), it generates
more heat. Your thermal management system has to work harder. A good system keeps the battery in its sweet spot,
reducing thermal runaway risk in the first placethe best form of fire suppression. At Highjoule, we've found that by
optimizing the thermal management design (using liquid cooling in some of our high-density racks), we can sometimes
reduce the required concentration or even reconsider the agent class for certain lower-risk configurations. It's a systems
approach, not just a checkbox.

The Compliance Maze: UL, IEC, and Local Regs

Navigating standards is my daily bread. Heres the lay of the land:

e UL 9540A (US Focus): The gold standard for fire testing. It doesn't prescribe an agent, but it tests your specific
unit's response. Novec 1230-based systems have a long history of passing, so they're a safe bet for approval.

¢ |EC 62933-5-2 (International/European Focus): This standard covers safety for BESS. It's more holistic,
considering installation and operation. European authorities are increasingly looking at the entire environmental
footprint.

¢ [ ocal Fire Codes: This is the wild card. A county in Oregon or a municipality in Bavaria can have its own
amendments. I've spent weeks in meetings with local fire marshals explaining agent environmental profiles.

The key is to not just meet the standard, but to understand its trajectory. We design our systems with future regulatory
scopes in mind.

A Practical Path Forward: What We're Doing at Highjoule
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Okay, so what's the solution? There's no magic bullet, but there is a smarter path. At Highjoule, we approach this in
three layers, learned from hundreds of deployments:

1. Prevention First: We obsess over battery quality, system design, andcruciallyadvanced thermal management. A
battery that doesn't overheat is a battery that won't catch fire. This is your first and most important line of
defense, and it massively reduces the environmental burden of any suppression event.

2. Agent Selection as a Strategic Choice: We don't have a one-size-fits-all agent. For sites in ecologically sensitive
areas or with strict ESG mandates, we model the total environmental impact, including the suppression agent.
We can configure systems with agents that have ultra-low GWP (near zero) and zero ozone depletion potential,
where local codes and risk assessments allow. It's a consultative process.

3. Full Lifecycle Stewardship: We provide clear documentation for end-of-life reclamation of the agent. It's not just
"install and forget." We partner with certified reclamation facilities, turning a potential liability into a managed
process. This directly addresses the "E" in EEAT for our clients.

This integrated approach doesn't just lower the theoretical environmental impact; it lowers the Levelized Cost of
Ownership (LCOE) by extending system life and minimizing future compliance risks. A stable, safe, future-proof system
is a cheaper system over 15 years.

= || e

Your Next Steps: Questions to Ask Your Vendor

So, when you're evaluating an off-grid solar generator or BESS for your telecom sites, move beyond the datasheet.
Have a coffee with your engineer and ask:

¢ "Beyond the UL listing, what's the GWP and atmospheric lifetime of the default fire suppression agent?"
* "How does your thermal system design minimize the probability of a discharge event in the first place?"
¢ "Can you provide a lifecycle plan for the suppression agent, including end-of-life reclamation?"

* "How are you designing for potential future tightening of F-Gas or similar regulations in my region?"

The rrght partner won' 't have pat answers. They Il walk you through the trade offs, the data, and the real-world
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component in the chain, especially the ones you hope never get used.

What's the biggest challenge you're facing with environmental compliance for your off-grid sites right now?
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