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The Silent Threat to Your Telecom Network

Let's be honest. When you think about securing a telecom base station, you think about cybersecurity, physical access,
maybe backup generators. But over my 20+ years deploying BESS units from California to North Rhine-Westphalia,
I've seen a critical, often underestimated, vulnerability: the fire risk within the battery energy storage system itself. These
containers are the heartbeat of off-grid and backup power for critical telecom infrastructure. A failure here doesn't just
mean downtime; it can mean a catastrophic event that takes out the entire site.

The industry is booming. According to the International Energy Agency (IEA), global energy storage capacity is set to
expand dramatically this decade, with telecom and data centers being key drivers. But with denser batteries and higher
C-rates pushing more power in and out, the thermal management challengeand the associated fire riskhas become a
frontline concern for engineers and risk managers alike.

Why "Thermal Runaway" Should Scare Every Operations Manager

I need to agitate this point because 1've seen the aftermath. "Thermal runaway" isn't just a technical term; it's a chain
reaction. One cell overheats, it off-gases flammable vapor, ignites its neighbor, and within minutes, you have an
uncontrollable fire that water can't easily put out. Lithium-ion battery fires are fierce, they reignite, and they produce
toxic fumes.

For a telecom base station, often in a remote or urban-edge location, this is a nightmare scenario. The financial loss
from destroyed assets is one thing. The reputational damage and regulatory fallout from a major fire incident? That can
be existential. It turns your cost-saving, sustainability-enabling BESS project into a headline you never wanted.

The Real Cost of a "Standard" Solution

Many first-generation containers used water mist or generic aerosol systems. On paper, they worked. On site, we ran
into issues: water damage to sensitive electronics (creating a different kind of failure), residue that complicates salvage
and cleanup, and systems that sometimes couldn't contain the intense, chemical-based fire of a full thermal runaway
event. We weren't just putting out a fire; we were often causing significant collateral damage to the very equipment we
were trying to protect.

Meeting the Gold Standard: UL 9540A and Why It's Non-Negotiable
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evaluating thermal runaway fire propagation in battery energy storage systems. In the US and increasingly in Europe,
authorities having jurisdiction (AHJs) are demanding evidence of compliance. It's the language of safety that fire
marshals and insurance underwriters speak fluently.

Honestly, if your BESS container provider can't walk you through their UL 9540A test resultsshowing how their design
mitigates propagation from one rack to the nextyou're looking at a potential liability. At Highjoule, we design our
telecom-focused BESS solutions with this test as a foundational requirement, not an afterthought. It shapes everything
from our battery module spacing to our sensor placement and, crucially, our choice of suppression agent.

Enter Novec 1230: The Clean Agent Game-Changer

So, what's the solution that meets this high bar? This is where Novec 1230 fluid from 3M has become a game-changer
for critical infrastructure like telecom sites. Let me break down why, in plain English.

Novec 1230 is a "clean agent" fire suppression fluid. It's a colorless, electrically non-conductive liquid that extinguishes
fire primarily by removing heat. But here's the kicker for telecom applications:

* Zero Residue: It evaporates completely. After discharge, there's no messy cleanup, no corrosive residue on your
million-dollar switchgear or battery terminals. You can literally vent the container and get back to assessing the
core issue faster.

* People and Planet Safe: It has a remarkably low global warming potential and zero ozone depletion potential.
It's safe for occupied spaces (though we always design for automatic discharge in unmanned containers). This
matters for ESG reporting.

¢ Rapid and Effective: It knocks down flames incredibly fast, which is critical to stopping thermal runaway
propagation before it jumps to the next module.

Integrating a Novec 1230 system isn't just about bolting on tanks. It's about intelligent design. The agent needs to be
distributed evenly and at the right concentration throughout the container volume. Our engineering team spends
countless hours on CFD (Computatlonal F|UId Dynamlcs) modeling to ensure that when a heat or smoke sensor
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cabinet corners.

A Case from the Field: Securing a Tier-1 Provider's Network

Let me give you a real example. We worked with a major telecom provider in the southwestern US. They were
deploying BESS containers at remote cell towers to offset diesel usage and ensure 99.999% uptime. Their initial spec
was light on fire suppression details. We pushed for a workshop.

We walked them through a "what-if" scenario: a thermal event at a tower 90 minutes from the nearest full-time fire
department. The potential for total asset loss and prolonged network outage was clear. Together, we redesigned the
container specification to feature a dedicated, UL-listed Novec 1230 system integrated with a VESDA (Very Early
Smoke Detection Apparatus) system.

The extra capex was a discussion, sure. But when framed against the risk of a single site losswhich could run into
millions when you factor in equipment, tower lease penalties, and emergency responsethe ROI on the safety system
became obvious. We've now rolled out dozens of these hardened containers across their network. The peace of mind for
their operations team is palpable.

Beyond the Extinguisher: System Integration and Lifecycle Thinking

Fire suppression is the last line of defense. The real strategy is preventing the event in the first place. That's why a guide
to Novec 1230 must also talk about the ecosystem it sits within.

At Highjoule, we view safety as a layered approach:

e Layer 1: Superior Thermal Management: This is about proactive cooling. We overspec our HVAC systems for
the container's environment, ensuring stable operating temperatures that reduce cell stress. Think of it as
preventive medicine for your batteries.

* Layer 2: Advanced Momtormg Real- tlme monltormg of cell-level voltages, temperatures, and impedance. We
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can spot a potential weak cell before it becomes a problem, allowing for scheduled maintenance, not emergency
response.

¢ Layer 3: Physical and Electrical Design: This includes proper cell spacing, fire-rated barriers between modules
(another UL 9540A lesson), and electrical protection that prevents overcurrent situations.

* Layer 4: The Suppression System: That's where the Novec 1230 comes ina fast, clean, and reliable final barrier.

This holistic design doesn't just mitigate risk; it optimizes the Levelized Cost of Energy Storage (LCOES) over the
system’s life. Fewer failures, longer battery life, lower insurance premiums, and higher availability. That's the real value
proposition.

Your Next Steps: Evaluating Your BESS Safety Posture

If you're responsible for telecom power infrastructure, here's my on-the-ground advice. Don't just accept a vendor's
"yes, it has fire suppression.” Drill down.

¢ Ask for the UL 9540A test report summary for the specific container design.

¢ Ask what agent is used and why. Get the data on cleanup, corrosion, and downtime implications.

¢ Ask about integration. How do the detection and suppression systems talk to the BMS and your site SCADA?
¢ Ask about service and recertification. These are pressurized systems that need periodic checks.

The goal isn't to become a fire suppression expert overnight. It's to have an informed conversation with your vendors
and ensure the safety of your critical network assets is baked into the design, not painted on as an optional extra. What's
the one question about your current or planned BESS deployment that this conversation has brought to mind?
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