Novec 1230 Fire Suppression for BESS: Balancing Safety & Sustainability
in Rural Projects
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When Safety Meets Sustainability: The Fire Suppression Conversation We Need to
Have

Honestly, after two decades on the ground, from commissioning massive grid-scale systems to troubleshooting off-grid
microgrids, one topic consistently shifts the mood in any project meeting: fire safety. It's the elephant in the room.
Everyone knows it's critical, but the conversation often gets stuck between absolute safety mandates and the hard
realities of project economics and environmental responsibility. This tension is especially palpable in challenging,
remote deployments - think of rural electrification projects in places like the Philippines, where logistics are tough,
resources are limited, and the community's well-being is directly tied to system reliability.

But here's the thing - the principles and lessons from these frontier projects are incredibly relevant for us here in mature
markets. The core challenge is universal: how do you deploy a Battery Energy Storage System (BESS) that is not only
effective but also inherently safe, without creating new problems in the process? Lately, I've been having a lot of coffee
chats with developers and EPCs who are looking beyond traditional methods, and one name keeps coming up: Novec
1230 fire suppression fluid. Let's break down why it's interesting, and more importantly, where it truly fits.
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The Safety Pivot: Why "Good Enough™ Isn't Good Enough Anymore

For years, the industry relied on a handful of proven fire suppression methods. But standards evolve, and so does our
understanding of risk. Agencies like UL and NFPA are continuously refining requirements (think UL 9540A), and
insurance underwriters are scrutinizing designs more closely than ever. The cost of a safety incident isn't just the asset
loss; it's the monumental reputational damage and the potential setback for the entire renewable energy transition in a
community.

I've seen this firsthand. On a remote microgrid project a few years back, the mere logistics of getting traditional
suppression agent cylinders to the site added weeks and significant cost. Then there's the issue of space and weight - in a
compact containerized BESS, every cubic meter counts. But the bigger agitation point, in my view, is the environmental
and operational footprint of some solutions. We're installing these systems to create a cleaner future, so it feels
counterintuitive to use agents with high global warming potential (GWP) or those that leave a corrosive residue, turning
a thermal event into a guaranteed total system loss.

This creates a real dilemma for project planners. As the International Energy Agency (IEA) notes, achieving universal
electricity access will require a massive scale-up of decentralized solutions like solar-plus-storage. The systems we deploy
must be safe neighbors, easy to maintain with local capacity, and environmentally benign. The old playbook needs an
update.

Novec 1230 in the Wild: A Closer Look at the Trade-Offs

So, where does Novec 1230 fluid enter the chat? It's a clean agent, meaning it's designed to extinguish fire by removing
heat without leaving residue. That's a huge benefit. For a BESS in a remote Philippine village or an island microgrid,
where technical maintenance visits might be quarterly, a non-corrosive, non-conductive agent that doesn't damage
sqrviving electronics is a major advantage. It allows for a faster recovery, poterbmﬂ)‘/rig\ii_rig the balance of the system.
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Its low toxicity and zero ozone depletion potential also align well with sustainable development goals. You're not
introducing a new environmental hazard to the community. Furthermore, it requires less storage pressure than some
alternatives, which can simplify cylinder design and logistics.

But let's be real - no solution is perfect. The drawbacks are part of the engineering calculus. First, cost. Novec 1230 is
typically more expensive per kilogram than other agents. In a cost-sensitive rural electrification project, that's a
significant factor. Second, it has a relatively high Global Warming Potential (GWP) of around 1, which, while lower
than many legacy halons, is a point of scrutiny for projects with stringent sustainability criteria.

Third, and this is crucial, it's not a magic bullet for all fire scenarios. Its effectiveness is tied to achieving and maintaining
the correct design concentration in the enclosure. This requires excellent system integrity - a well-sealed container. In a
BESS, thermal management systems need vents, and cables need penetrations. 1've been on site where a poorly sealed
conduit penetration rendered a suppression system's concentration calculations useless. The engineering and installation
must be flawless.

The California Case Study: A Lesson in Holistic Design

Consider a project we supported in Northern California. The developer wanted a BESS for a critical agricultural
processing facility, but local fire code interpretations were evolving. They needed a system that would pass rigorous plan
review. We opted for a design incorporating Novec 1230, but that was just one component. The real solution was
layering: advanced early detection (gas and smoke), a meticulously sealed enclosure with fire-rated penetrations, and a
robust thermal management system to prevent runaway in the first place. The Novec system was the last line of defense,
not the only one. This systems-level thinking cut through the red tape and got the project approved.

Beyond the Fluid: A Systems-Level Approach to BESS Safety

This brings me to my core belief, honed from years of site work: you cannot suppress your way out of a bad design. Fire
suppression is a critical component, but it's not the starting point. At Highjoule, when we look at a project - whether for
a rural community or an industrial park - safety is engineered in from the first concept.
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It begins with cell selection and battery module design to manage C-rate and inherent thermal behavior. Then, it's
about a thermal management system that doesn't just cool, but actively manages temperature gradients across the rack
to prevent hot spots. We design for serviceability, ensuring there are no hidden corners where heat or gases can
accumulate. Only after we've optimized for prevention do we integrate the appropriate detection and suppression layer,
which could be Novec 1230, another clean agent, or a water-based mist, depending on the local standards,
environmental conditions, and risk assessment.

This integrated approach is what ultimately optimizes the Levelized Cost of Storage (LCOS). Yes, the upfront cost
might be marginally higher, but you avoid the catastrophic loss that comes from a total write-off. You also gain favor
with insurers and authorities having jurisdiction (AHJs), smoothing the path to commissioning. Our containers are built
to UL 9540 and IEC 62933 standards, but we see those as the baseline, not the finish line.

Finding the Right Tool for the Job

So, is Novec 1230 the "best" fire suppression for BESS in rural electrification? The honest answer is: it depends. It's an
excellent tool in the toolbox for specific scenarios. Its benefits shine where rapid system recovery is paramount, where
corrosion must be avoided, and where its environmental profile aligns with project values.

Its drawbacks - primarily cost and GWP - mean it's not a one-size-fits-all answer. In some cases, a well-engineered water
mist system or another agent might be more appropriate. The decision matrix has to include local fire codes, availability
of refill agents, the total cost of ownership, and the specific risk profile of the site.

The key takeaway from projects from the Philippines to Pennsylvania is this: start with a holistic safety philosophy.
Choose a technology partner that thinks in layers, not just in suppression cylinders. Ask the hard questions about total
system design, not just the specs on the fluid tank. Because at the end of the day, the safest system is the one that never
needs its suppression system activated - and the most sustainable project is one that delivers reliable, clean power for
decades to come.

What's the most challenging site-specific safety requirement you've had to design for lately?
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