Fire Safety in BESS: A Real-World Case Study with Novec 1230 for
Rural Electrification
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The Silent Concern in Every Storage Project

Honestly, after two decades on sites from Texas to Thailand, the first question from a commercial or municipal client is
rarely about fire suppression. It's about LCOE (Levelized Cost of Energy), ROI, or capacity. But the second question,
the one that comes after a thoughtful pause, is almost always about safety. "What happens if...?" It's the silent concern
that underpins every storage deployment, especially as we push for higher energy density and faster C-rates (that's the
charge/discharge speed, for the non-engineers) to meet ambitious clean energy goals.

This concern isn't theoretical. The National Renewable Energy Laboratory (NREL) has extensively documented that
while BESS failures are rare, thermal runaway - a cascading, self-heating battery failure - is the dominant risk. In
remote or critical applications, like the rural electrification projects we support, a single incident isn't just an equipment
loss. It's a loss of community trust and a potential setback for the entire energy transition in that region.

Beyond the Numbers: The Real Cost of a Thermal Event

Let's agitate that pain point a bit. We often talk about safety in terms of compliance - meeting UL 9540A or NFPA 855.
And that's crucial. But on the ground, the real cost of a thermal event goes far beyond replacing a container. I've seen
this firsthand. The real costs are:

* Operational Catastrophe: For a microgrid powering a remote clinic or factory, downtime isn‘t measured in
hours, but in lives impacted or production revenue lost.

¢ Reputational & Regulatory Backlash: A publicized fire can halt an entire region's storage permitting for months.
Local fire marshals, once burned (figuratively and literally), become incredibly cautious.

* Environmental & Secondary Damage: Traditional water-based suppression can cause catastrophic short-
circuiting in adjacent, healthy battery racks. It turns a localized cell failure into a total system loss.

This is the exact scenario we aimed to design out in a recent project, and it's where that real-world case study from the
Philippines becomes a textbook example for global deployments.

A Blueprint from the Field: The Philippine Island Case

The challenge was classic yet complex: provide reliable, 24/7 solar power for an off-grid island community, replacing
expensive and polluting diesel gensets. The LMWh BESS was the heart of the system. But the location - high ambient
temperatures, high humidity, and over an hour from the nearest fire station - amplified every risk. A standard, code-
minimum approach to fire safety was a non-starter for the community leaders and our own engineering ethics.

Our solution integrated several layers, but the cornerstone was a clean-agent Novec 1230 fire suppression system,
specifically engineered for lithium-ion battery risks. Unlike water or even some aerosols, Novec 1230 is electrically non-
conductive and leaves no residue. The design goal was containment and precision: if a cell went into thermal runaway,
the system would detect it er.ly, flood the specific module or container bay with Novec %!2_30 to suppress the chain
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reaction, and protect the rest of the asset.

The result? The system has been operational for over 18 months, seamlessly cycling through monsoon seasons and
intense heat. More importantly, it gave the local operators and fire officials palpable confidence. The safety system
wasn't a hidden checkbox; it was a demonstrated, explained feature that turned community skepticism into support.
This is the kind of LCOE optimization that matters most - ensuring the asset operates without interruption for its entire
lifespan.

Decoding the Solution: Why Agent Choice Matters

You might ask, "Why Novec 1230? Aren't there other options?" Absolutely. But from an engineer's perspective on
critical infrastructure, the choice boils down to physics and practical outcomes. For a BESS, you need an agent that
cools the fire and the battery cells themselves to break the thermal runaway cycle. Novec 1230 has a high heat
absorption capacity, which is crucial for that.

Furthermore, its environmental profile - low global warming potential and no ozone depletion - aligns with the
sustainability goals of the project itself. It's a holistic approach. At Highjoule, we've standardized on this type of clean-
agent suppression for our containerized solutions destined for harsh or remote environments because it eliminates
secondary damage. You're not left with a corrosive, ruined mess. You isolate the fault, replace the affected module, and
return to service faster. That's real-world thermal management.

From Tropical Islands to Industrial Parks: The Common Thread

The principles validated in the Philippines are directly applicable to a manufacturing plant in Ohio or a solar farm in
Spain. For instance, we deployed a similar philosophy for a BESS supporting a California winery's microgrid. Their
primary concern was business continuity during Public Safety Power Shutoffs. A fire risk was unacceptable. By
integrating a robust, clean-agent suppression system that exceeded local IEEE and fire authority guidelines, we
mitigated their top risk, making the storage asset an enabler of resilience, not a new liability.

Lessons for
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This case study isn't just about a product. It's about a philosophy for deploying storage where failure is not an option.
The key takeaways for any project developer or asset owner are:

* Safety is a System, Not a Component: It starts with cell selection and thermal management design, includes
early, multi-tiered gas and smoke detection, and culminates in a suppression agent matched to the hazard.

* Context is King: A system for a dense urban area might have different ventilation or containment protocols than
one for a remote site. The Philippine project's remoteness dictated an ultra-reliable, self-contained solution.

* Documentation & Training are Part of the Deliverable: We spent as much time training local technicians on the

system's safety features as we did on its daily operations. Empowered local operators are the first and best line of
defense.

The Right Questions to Ask Your Next Storage Provider

So, when you're evaluating your next BESS project, move beyond the spec sheet. Ask your provider, including us at
Highjoule:

¢ "Can you walk me through the step-by-step response of your fire suppression system from first detection to full
containment?"

* "What third-party test reports (like UL 9540A) can you share for this specific system configuration?"

* "How does the suppression strategy minimize secondary damage to maximize my chances of partial, rapid
recovery?"

The energy transition needs storage to succeed at scale. And for that to happen, we need to build systems that
communities and businesses can trust as much as the power they provide. What's the one safety concern in your
upcoming project that keeps you up at night?
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