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The Silent Threat to Your Off-grid Telecom Power

Let's be honest. When you're planning an off-grid solar generator system for a remote telecom base station, fire
suppression isn't usually the first thing on your mind. You're focused on battery chemistry, solar panel output, inverter
efficiency, and of course, the ever-important Levelized Cost of Energy (LCOE). I've been there on dozens of sites, from
the deserts of Arizona to the forests of Northern Europe. The priority is always uptime and cost. But here's the
uncomfortable truth we often learn the hard way: that containerized battery energy storage system (BESS) humming
away in a remote location is an energy-dense asset. And any energy-dense system, especially one operating
autonomously, carries an inherent fire risk.

The industry knows this. Standards like UL 9540 and IEC 62933 are pushing safety to the forefront. But compliance is
one thing; practical, reliable, and clean protection is another. Water can ruin everything, traditional chemical agents
might be toxic or leave a residue that shuts down your site for costly cleanup, and gas-based systems need immense
space for cylinders. For a telecom operator, a fire event isn't just equipment loss; it's a total network blackout, massive
revenue hit, and a brutal reputational blow.

Why This Hurts More Than Just Your Equipment

Let's agitate that pain point a bit. | was on a site in California a few years back, a telecom microgrid for a critical
communications hub. Their BESS had a thermal runaway event. The system didn't have a tailored fire suppression
solution. By the time the remote alarm was triggered and a crew could reach the remote location, the damage was total.
The financial loss was in the millions, but the real cost was the week of network downtime for a whole community.
According to a National Renewable Energy Laboratory (NREL) report, mitigating failure events is the single biggest
operational concern for BESS asset managers after performance itself.

The risk multiplies with off-grid telecom. These sites are often unattended for months. Environmental exposure is high.
Maintenance cycles are long. A small electrical fault, a compromised cell leading to thermal runaway - without
immediate and automatic suppression, a small incident becomes a catastrophic loss. You're not just losing a battery
rack; you're losing the entire power source for a critical piece of infrastructure. The business case for that solar + storage
system evaporates if it burns down.
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A Clear Path Forward: Integrating Novec 1230

So, what's the solution? From my two decades in the field, it's about integrating safety from the design phase, not
bolting it on as an afterthought. For off-grid telecom BESS, the clear winner I've seen work reliably is a properly
installed Novec 1230 fluid-based fire suppression system. Honestly, it's like having a silent, ultra-reliable guardian inside
that container.

Why Novec 12307 It checks all the boxes for this application. It's electrically non-conductive, so it won't short your live
equipment. It leaves no residue, meaning if it discharges, you can literally ventilate the container and restart your system
- minimal downtime. It has a low toxicity profile and is safe for people, which matters if a technician is nearby. Most
importantly, it's incredibly effective at snuffing out Class A (fire involving ordinary combustibles like wiring insulation)
and Class C (electrical) fires rapidly by removing heat. It's recognized by major standards like NFPA and is a common
spec in UL-listed BESS units.

The Installation Playbook: A Step-by-Step Field Guide

Okay, let's get practical. How do you actually get this done right? It's not just about buying some tanks and pipes. Based
on Highjoule's deployments across Europe and North America, here's the real-world sequence we follow. This isn't
theoretical; it's our on-site playbook.

Phase 1: Pre-Installation & Design Integration

This is where most mistakes happen. You can't design the BESS layout and then ask a fire suppression vendor to "fit
something in."

¢ Hazard Analysis & CFD Modeling: We model the container’s airflow and thermal dynamics. Where are the hot
spots? Where would smoke and heat travel? This determines nozzle placement. A nozzle pointed at the wrong
spot is useless.

¢ Container La ordination: g, and detection cables.need homes.
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We coordinate with the BESS mechanical design to ensure clean integration - no interference with battery racks,
HVAC ducts, or main power conduits.

¢ Selecting the Right Detection: For BESS, you need very early warning. We typically use a combination of smoke
(aspirating or optical) and heat detectors. The key is placing them in the air return path of the container's
thermal management system. I've seen systems where detectors were placed in a dead-air corner; they activated
far too late.

Phase 2: The Physical Installation
With a certified design in hand, the installation begins. Precision is key.

* Mounting & Piping: Cylinders are securely mounted, often in a dedicated compartment or frame. Piping is run
along the ceiling or high on walls, using approved hangers. All connections are torqued to spec - leaks are
unacceptable.

* Nozzle Placement: This is critical. Nozzles are positioned based on the CFD model to ensure the Novec 1230
fluid disperses evenly and blankets the entire hazard area, particularly the battery racks and power electronics.
We avoid direct impingement on cells, focusing on creating a uniform atmosphere.

¢ Detection Network: Detectors and control panel are installed and wired. The control panel is the brain, often
integrated with the overall BESS SCADA system for remote status and alarm reporting - a must for an
unattended telecom site.

Phase 3: Commissioning & Handover
Thisisn't a "set it and forget it" system.

* Pneumatic Pressure Test: The entire piping network is pressurized with air or nitrogen and held to verify
integrity - no leaks.

* Functional Testing: We simulate a fire alarm by activating a detector. The control panel must sequence
correctly: sound alarms, shut down ventilation (to contain the Is. We do not do

lIlve age ~h 1N S 1 ) ampi




¢ Documentation & Training: We provide as-built drawings, a full system manual, and clear instructions for the
site operator. They know exactly what happens if the system activates and what the post-discharge procedure is.

Beyond the Box: The Highjoule Philosophy

At Highjoule, we view fire suppression not as an optional extra, but as a core component of the system's LCOE and risk
management equation. A well-protected BESS has a lower total cost of ownership because its risk of total loss is
drastically reduced. Our containerized solutions for the US and European markets are designed with this integration in
mind from day one, ensuring seamless compliance with UL 9540A and IEC standards.

The real insight from the field? It's about peace of mind. When you deploy one of these off-grid power islands for a
critical telecom link, you need to sleep at night knowing it's protected. A step-by-step, meticulous approach to installing
a Novec 1230 system gives you that. It turns your BESS from a potential liability into a truly resilient asset.

So, what's the one question you should ask your BESS provider about fire safety before your next telecom project goes
live?
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