Optimizing Off-grid Solar Generators with Novec 1230 Fire Suppression
for Telecom Base Stations

2024-10-29 10:06

Table of Contents

The Silent Threat in Remote Telecom

Why Just a "Fireproof Box" Isn't Enough

e Enter Novec 1230: A Game Changer for Remote Sites

The Optimization Playbook: More Than Just Installation

A Tale from the Field: Lessons from a California Deployment
Thinking Beyond Compliance: The Real ROI

The Silent Threat in Remote Telecom

Let's be honest. When you're planning an off-grid solar and battery system for a telecom tower in a remote area, fire
safety often gets pushed down the checklist. The immediate focus is on uptime, capacity, and of course, cost. I've been
on-site for deployments from the Arizona desert to rural Scandinavia, and I've seen the same pattern. The thinking
goes: "It's a metal container in the middle of nowhere. What's the worst that could happen?”

But here's the uncomfortable truth we in the industry know: a thermal runaway event in a lithium-ion battery is a
catastrophic failure mode. It's not a simple fire you can put out with a handheld extinguisher. It's a self-sustaining, high-
temperature chemical reaction that releases toxic, flammable gases. In a remote site, by the time anyone notices smoke,
the entire assetsometimes worth hundreds of thousands of dollarsis a total loss. More critically, it takes down critical
communication infrastructure. The National Renewable Energy Laboratory (NREL) has extensive research showing
how quickly a single cell failure can cascade through a module. This isn't theoretical; it's a tangible, expensive risk.

Why Just a "Fireproof Box" Isn't Enough

So, the industry response for years has been to house batteries in “fire-rated" enclosures. But honestly, from an
engineering perspective, this is a containment strategy, not a suppression strategy. It's like putting a lit match in a sealed
tin caneventually, the oxygen runs out, but the damage inside is absolute. The intense heat from a battery fire can
compromise structural integrity, and the pressure build-up from off-gassing is a significant hazard.

Traditional suppression agents like water or CO2 have major drawbacks for BESS. Water can cause short circuits in
non-affected modules, leading to further escalation. CO2 requires an airtight seal to be effective and poses a serious
asphyxiation risk for any personnel who might need to access the site afterward. For off-grid telecom, where
maintenance crews might visit quarterly, this is a non-starter. The industry needed a smarter, more targeted approach.

Enter Novec 1230: A Game Changer for Remote Sites

This is where optimized Novec 1230 fire suppression systems come into play. Novec 1230 fluid, known chemically as
FK-5-1-12, is a clean agent. It extinguishes fire primarily by removing heatits vaporization cools the fire zone
dramatically, breaking the combustion cycle. What makes it particularly brilliant for telecom BESS applications are
three key properties:

* Electrically Non-Conductive: It won't short out your expensive power electronics.

* Zero Residue: After discharge and ventilation, there's no messy cleanup. This means faster recovery and less
downtime.

* Low Toxicity & Safe for Occupied Spaces: Its design concentration for fire suppression (around 4-6%) is well
below its safety threshold, making it suitable for sites where personnel might be present during a fault condition.

Butand this is a big "but" | stress to every clientinstalling a Novec 1230 system is not a "set and forget™ solution.
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https://www.nrel.gov/news/program/2021/understanding-thermal-runaway-in-lithium-ion-batteries.html

The Optimization Playbook: More Than Just Installation

Based on Highjoule's two decades of field experience, optimizing this system involves a holistic integration with the
BESS design itself. It's not a separate safety add-on; it's a core system component.

1. Integration with Thermal Management: Your BESS already has a cooling system (air or liquid). The fire suppression
system must be intelligently linked to it. We design our controls so that the first sign of thermal anomaly (a rapid,
localized temperature spike detected by the BMS) triggers enhanced cooling and alerts. The Novec system is the last line
of defense, discharging only when a confirmed thermal runaway is imminent. This layered approach prevents
unnecessary discharges.

2. Zoned and Targeted Dispersion: A "flood" discharge for the entire container is often overkill and more expensive to
recharge. We model gas dispersion to create optimal zones within the BESS container. Nozzles are placed to ensure the
protective agent reaches the heart of the battery racksthe most likely ignition pointsquickly and at the correct
concentration. This requires sophisticated computational fluid dynamics (CFD) modeling, something we've refined over
dozens of projects.

3. Compliance as a Baseline, Not a Goal: Simply meeting UL 9540A test criteria is the starting line. The real
optimization happens when you design for the specific conditions of a telecom base station. For example, in desert sites,
we have to account for extreme ambient temperatures which can affect agent storage pressure and dispersion dynamics.
In colder climates, we focus on preventing condensation within the suppression piping. Our designs are always tailored
to the local UL, IEC, and IEEE standards, but also to the local environment.

A Tale from the Field: Lessons from a California Deployment

Let me give you a real example. We deployed a 250kW/500kWh off-grid solar+BESS system for a major telecom
provider in a fire-prone region of Northern California. The challenge was twofold: extreme wildfire risk in the area, and
a site with very limited access for fire services.
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The client's initial spec called for a standard Novec system. During our design review, we pushed for optimization. We:

¢ Integrated smoke, heat, and volatile organic compound (VOC) gas detectors for earliest possible warning (before
open flame).

¢ Created two independent suppression zones: one for the power conversion system (PCS) and one for the battery
racks themselves.

¢ Linked the system to the remote SCADA monitoring. If a suppression event occurs, it doesn't just send an
alarmit provides a full event log (which detector triggered, zone temps, etc.) to the network operations center,
speeding up diagnostic and response.

Last year, a fault in a cooling pump led to a localized temperature rise in one rack. The enhanced thermal management
kicked in, and the VOC sensors detected off-gassing early. The system went into alert mode, but did not discharge the
Novec. The remote ops team was able to dispatch a technician who safely isolated the affected module. The result? A
minor maintenance event instead of a catastrophic failure and a $50k+ recharge of the suppression system. That's
optimized protection in action.

Thinking Beyond Compliance: The Real ROI

When we talk about Levelized Cost of Energy (LCOE) for off-grid telecom, the conversation is usually about solar panel
efficiency and battery cycle life. But honestly, an unmitigated fire risk is the single biggest variable that can send your
LCOE to infinitybecause losing the entire asset resets your cost calculation to zero.

Optimizing with a system like Novec 1230 is an insurance policy with immediate operational benefits. It reduces total
risk, which in turn can lower your insurance premiumsa significant OpEx factor often overlooked. It protects not just
the hardware, but the revenue-generating function of the base station. It also future-proofs your investment against
increasingly stringent local fire codes, which are evolving rapidly, especially in places like California and parts of the EU.

At Highjoule, we view fire suppression not as a cost, but as a critical component of asset longevity and total system ROI.
It's about designing a system that is inherently safe, so you can focus on what matters: keeping the network online.

So, the next time you're evaluating an off-grid BESS solution, ask your provider not just "Is it fire protected?" but "How
is the fire suppression system optimized for my specific site and risk profile?" The depth of their answer will tell you
everything you need to know.
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