Novec 1230 Fire Suppression for SMWh BESS in Remote Island
Microgrids: A Real-World Case Study
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When Safety Meets Resilience: Deploying a 5SMWh BESS with Novec
1230 on a Remote Island

Honestly, over my 20+ years in the field, I've seen the energy storage conversation shift dramatically. It's no longer just
about capacity or price per kilowatt-hour. Especially for remote communities and island grids, it's about trust. It's about
knowing that the system keeping your lights on and your hospital running is as safe as it is reliable. I've sat across from
project developers in California and utility managers in the Scottish Isles, and that underlying concern is always there:
"We love the idea of a battery stabilizing our grid, but what about the fire risk?" It's a valid question, and one that a
recent project in a challenging environment forced us to answer head-on. Let's talk about why fire suppression isn't just
a checkbox, but the cornerstone of a viable remote microgrid.
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The Remote Grid Problem: More Than Just Distance

Island and remote microgrids face a unique trifecta of challenges. First, they're often reliant on expensive, imported
diesel fuel. The International Energy Agency (IEA) has highlighted how this dependency creates volatile energy costs
and supply chain vulnerabilities. Second, integrating intermittent renewables like solar and wind is essential for energy
independence and cost reduction, but it introduces grid instability. A 5SMWh battery isn't just storing energy; it's the
shock absorber for the entire system. Third, and this is the one I've seen firsthand on site, is the logistical and response
nightmare. A fire incident in a downtown San Francisco BESS is one thing; a thermal event on an island a 4-hour ferry
ride from the mainland is a completely different scenario. Local fire crews may not have the specific training or
equipment for lithium-ion battery fires. This isn't a theoretical riskit reshapes the entire project's risk assessment and
insurance model.

Why Fire Risk is a Dealbreaker for Island Microgrids

Let's agitate that pain point a bit. In a standard grid-connected BESS project, a safety incident might mean a temporary
shutdown and a local response. In a remote microgrid, that same incident can cascade into a full-blown crisis. You're
not just looking at asset damage; you're looking at a potential complete blackout for a community that has no alternative
grid to fall back on. Critical infrastructure fails. The economic and social cost is astronomical. Furthermore, the
replacement timeline for a damaged unit can be months, not weeks, when you factor in shipping to a remote location.
This directly attacks the core value proposition of the BESS: resilience. If the community can't trust it to be safe, they
won't accept it, no matter how good the LCOE (Levelized Cost of Energy) looks on paper.
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Meeting the Gold Standard: UL 9540A and the Novec 1230 Choice

So, how do we build trust? We build it with transparent, third-party-verified safety. In the North American market, the
benchmark is UL 9540A test methodology. It's the fire service's and authorities having jurisdiction (AHJs) go-to
standard for understanding how a BESS unit will behave under thermal runaway conditions. In Europe and many other
regions, IEC 62933-5-2 provides the safety framework. For our remote island project, compliance wasn't optional; it
was the entry ticket.

This is where the choice of fire suppression agent becomes critical. Water can cause short-circuiting and isn't always
ideal for electrical fires. Traditional clean agents have fallen out of favor due to environmental concerns (GWP). Novec
1230 fluid emerged as the leading solution for a few key reasons | always explain to clients:

¢ |t's Effective & Fast: It works by removing heat, not oxygen, which is crucial for stopping thermal runaway in its
tracks.

e It's Safe for People & Electronics: It's non-conductive and leaves no residue, meaning minimal secondary
damage to the valuable battery modules and surrounding equipment.

¢ It's Environmentally Preferable: With a low Global Warming Potential (GWP) and zero ozone depletion
potential, it aligns with the sustainability goals of the renewable microgrid itself.

For us at Highjoule, integrating a Novec 1230 system isn't an afterthought. It's designed in from day one, with sensor
placement, airflow management, and compartmentalization all working in concert with the suppression system. This
integrated design philosophy is what ultimately gets projects approved by cautious local authorities.

A Real Island Case Study: The 5MWh Novec 1230 Solution

Let me walk you through a project in the North Atlantic, similar to challenges faced in parts of Alaska or off the coast of
Scotland. The goal: reduce diesel consumption by over 60% using a hybrid solar-plus-storage system. The core of the
storage was a 5SMWh, utility-scale BESS container.
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The Challenge: Beyond the remote location, the local fire marshal had never permitted a BESS of this scale. Their
primary concern was a "what-if" scenario with no specialist support nearby. The insurance provider's premiums were
prohibitive without a demonstrably superior safety system.

The Solution & Deployment: We presented a system built around a Novec 1230 fire suppression system, with the entire
BESS design validated to meet the intent of UL 9540A. We didn't just show datasheets; we facilitated a workshop with
the fire marshal, explaining how the system would detect, alert, and suppress an incident automatically, before it could
propagate. The container itself featured advanced thermal management to keep cells operating in their optimal range
(crucial for longevity and safety), and we designed for a moderate C-ratebalancing power needs with reduced thermal
stress. The key was making the safety case so clear it became a non-issue.

The Outcome: The system is now operational. The fire department has a specific response protocol, and the
community has peace of mind. The BESS seamlessly manages the solar influx, stretches diesel gen-sets to their most
efficient points, and provides critical backup power. The safety system, while a capex item, drastically reduced
operational risk and secured feasible insurance, making the overall business case work.

Beyond Safety: The LCOE Connection for Your Business Case

Here's the expert insight that often gets missed: a robust safety system like this isn't just a cost; it's an LCOE optimizer
over the system’s lifetime. How? Let's break it down simply:

e Uptime & Longevity: Preventing a catastrophic failure means decades of expected service life. Your asset earns
revenue for its full design life.

* |nsurance & Financing: As seen in our case study, superior safety leads to lower insurance premiums and more
favorable financing terms. This directly lowers your annual operating costs.

¢ Reduced O&M Complexity: A system designed for intrinsic safety requires less intensive fire-related
maintenance and monitoring, especially important in hard-to-reach locations.

When you're modeling your project's financials, don't silo the fire suppression cost. View it as an enabler that protects
your entire investment and ensures its long-term profitability.
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What This Means for Your Next Project

If you're planning a BESS deployment for a remote community, an island, or even an industrial site with limited fire
infrastructure, the lesson is clear. Safety cannot be commoditized. It must be the design pillar. Choosing a partner who
understands thiswho has the field experience to navigate both the technical specs of UL/IEC and the real-world
concerns of local fire marshalsis critical.

At Highjoule, our approach is to engineer out the "what-ifs" from the start. We've seen how projects live and breathe in
the real world for 20 years, and that experience is baked into every system we design, especially our containerized
solutions for challenging environments. The right safety system doesn't just protect your battery; it protects your
community's power, your project's financials, and your reputation.

What's the single biggest safety concern your local AHJ has raised about your planned BESS project?
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