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The Silent Challenge in Every Industrial Park

Let's be honest. When you're planning a BESS for an industrial park, the main topics are capacity, LCOE (Levelized
Cost of Energy C basically your long-term cost of stored power), and integration with your onsite solar or wind. Fire

safety? It's often a box to check for the permit. You get a standard fire suppression system designed for the container

volume, and you move on. I've seen this firsthand on dozens of sites across the US and Europe.

But here's the phenomenon we're facing: industrial parks are not empty fields. They're dense with high-value assets,
critical infrastructure, and, most importantly, people working nearby. A NFPA report highlights that industrial facility
fires account for significant property loss annually. The standard approach to BESS fire safety treats the container as an
isolated unit. But in the real world, a thermal runaway event isn't just an internal problem; it's a potential business
continuity disaster. The core challenge isn't just having suppression; it's optimizing it for the unique, high-stakes
environment of an industrial park.

The Real Cost of a "Good Enough™ Safety Plan

Why does this optimization matter so much? Let's agitate that pain point a bit. A non-optimized system might pass the
basic UL 9540A test, but what happens on your specific site? First, inefficient agent distribution can mean slower
suppression, allowing more cell-to-cell propagation. That translates to greater asset damage, longer downtime, and a
much more expensive recovery. Honestly, I've been on a site where a minor module fault escalated because the
suppression didn't engage optimally in that specific corner of the container. The repair bill and lost revenue from that
downtime were a hard lesson.

Second, and this is huge for industrial parks, is the collateral damage. Water-based systems can cause immense
secondary damage to surrounding equipment and create runoff concerns. Even clean agents, if not precisely calibrated,
might not contain the threat effectively, risking spread. The financial and reputational cost of an incident that affects
neighboring facilities is astronomical. It's not just about protecting the BESS; it's about protecting the entire park's
ecosystem.

Novec 1230 Fire Suppression: The Core of an Optimized Safety Strategy

So, what's the solution? It starts with recognizing that the fire suppression system is as critical as the battery modules
themselves. For industrial parks, Novec 1230 fluid has emerged as the gold standard agent, and for good reason. It's
electrically non-conductive, leaves no residue, and has a remarkably low global warming potential. But here's the key:
specifying Novec 1230 is just step one. The real value is in the optimization of its deployment within your lithium
battery storage container.

At Highjoule, we don't view this as an add-on. It's integrated into our container design from day one. Optimization
means:
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* Dynamic Zoning: Instead of one large flood of agent, the container is divided into zones based on thermal
modeling. Sensors detect heat or gas at the earliest stage, and the system targets the specific zone. This conserves
agent, acts faster, and limits damage.

® Concentration & Hold Time Calibration: We calculate the exact minimum design concentration (MDC) needed
for your specific battery chemistry and container layout, ensuring it meets the required hold time to fully
suppress an event. This isn't guesswork; it's based on the same principles used in data center critical protection.

¢ Ventilation Interface: An optimized system intelligently interfaces with the container's ventilation. It can seal
dampers upon detection to maintain agent concentration, a detail often overlooked in generic designs.

A Real-World Case: Navigating Stricter Local Codes

Let me give you a concrete example. We worked with a large manufacturing park in California's Central Valley. They
had ambitious solar-plus-storage goals to combat peak demand charges. The local fire marshal, aware of new guidelines,
demanded a safety plan that went beyond the baseline state code. The challenge was twofold: meet the stricter local
interpretation and do so without blowing the project's budget or timeline.

Our solution was to optimize a Novec 1230 system specifically for their site layout. We provided detailed CFD
(Computational Fluid Dynamics) simulations showing how the agent would disperse in their specific container model
under fault conditions. We also designed a secondary containment sump for any potential cell venting, integrating it
with the suppression alarm. This proactive, optimized design turned the fire marshal from an obstacle into a project
advocate. The system was approved, and the BESS is now operating, providing critical cost savings. The lesson?
Optimization is as much about navigating real-world regulations as it is about physics.

Expert Insights: What You Don't See on the Spec Sheet

From my 20+ years on site, here are a few insights you won't always get from a datasheet. First, thermal management
and fire suppression are a married couple. A poorly designed cooling system that allows hot spots is constantly putting
stress on your cells, increasing the latent risk. An optimized Novec system works in tandem with a superior cooling
design, creating a holistic sfety environment.
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Second, think about C-rate. A system frequently cycled at high C-rates (charged and discharged rapidly) generates more
heat and stress. Your suppression system's readiness and sensor calibration should reflect the operational aggressiveness
of your application. An industrial park BESS doing peak shaving might see very different cycles than one for frequency
regulation.

Finally, compliance is a floor, not a ceiling. Meeting UL 9540 and IEC 62933-5-2 is essential. But an optimized system
demonstrates to insurers and local authorities that you've thought about their concerns. This often translates to
smoother permitting, lower insurance premiums, and ultimately, a better LCOE because your asset is protected and
seen as lower risk.

Practical Steps for Your Project

So, what should you do next? If you're evaluating a BESS for your industrial park, move fire suppression up the agenda.
Ask your provider pointed questions: "Is your Novec 1230 system zoned? Can you show me the CFD analysis for agent
distribution? How does it interface with the thermal management and ventilation?" Their answers will tell you
everything.

At Highjoule, this optimized, integrated approach is baked into our standard offering because we've seen the
consequences of the alternative. It's not just about selling a container; it's about delivering a resilient, long-term asset
that your operations team can trust, and your finance team can rely on. What's the one safety specification you wish was
standard in the industry today?
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