Novec 1230 Fire Suppression for Agricultural BESS Containers: Benefits
& Drawbacks
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The Rural Power Problem: Why Farms Need BESS

Let's be honest, if you're managing a large-scale agricultural operation in the US Midwest or across parts of Europe,
you know the grid isn't always your friend. Especially during peak irrigation season. You need massive amounts of
reliable, on-demand power to run those center-pivot systems or deep-well pumps. Grid power can be expensive,
unstable, or just not available in the quantities you need. That's why so many forward-thinking farms are turning to
solar-plus-storage microgrids. A big industrial Battery Energy Storage System (BESS) container sitting on your property
can store cheap solar energy from the day and release it precisely when you need to water your crops. But here's the rub
I've seen firsthand on site: plopping a massive, lithium-ion battery container next to your irrigation equipment
introduces a new set of challenges. The biggest one? Safety and risk management.

When Lithium-lon Gets Hot: The Safety Imperative

Thermal runaway isn't just a technical term; it's a scenario that keeps engineers and insurers up at night. In a remote
agricultural setting, a fire in a standard BESS container isn't just an equipment loss. It's a potential environmental
incident, a threat to your entire season's crop, and a logistical nightmare for fire departments who may be 30 minutes
away. Traditional water-based suppression can control a fire but often leads to catastrophic damage to the battery
modules themselves and poses electrical risks. This is where the conversation about clean agent fire suppression,
specifically systems using Novec 1230 fluid, becomes critical. It's not just a "nice-to-have™ anymore; in many
jurisdictions, it's becoming a requirement for permitting, especially under standards like UL 9540A which assesses fire
safety.

Enter Novec 1230: A Closer Look

So, what is Novec 1230? In simple terms, it's a fluorinated ketone engineered as a clean fire suppression agent. It's
stored as a liquid but discharges as a gas, flooding the sealed container to extinguish fire. Unlike older halon systems, it
has a negligible global warming potential and zero ozone depletion potential, which is a big deal for sustainability-
focused projects. For an agricultural BESS container, which is essentially a standalone, often unattended asset, this
technology offers a specific set of advantages and trade-offs. Let's break them down, the way | would over a coffee after
walking a site.
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The Benefits: Why It Makes Sense for Farms

* Rapid, Effective Suppression with Minimal Residue: This is the top benefit. Novec 1230 works fast to knock
down a thermal event. Crucially, it leaves no residue. Honestly, this is huge. After a suppression event, you're
not dealing with a soggy, corrosive, ruined mess of battery cells and electronics. The clean-up is minimal, which
can dramatically reduce downtime and repair costs. For a farm during a critical irrigation window, getting your
storage asset back online quickly is directly tied to revenue.

¢ Electrical Non-Conductivity: It's a safe gas to use on live electrical equipment. Since you can't always guarantee
a BESS will be fully disconnected during a fault, using a non-conductive suppressant is a major safety win.

* Space-Efficient and Low Pressure: The fluid is stored in relatively compact cylinders at low pressure. For a
containerized BESS where every cubic foot is often allocated for more battery racks or thermal management
systems, not having to dedicate massive space to a water tank or high-pressure piping is a real design advantage.

¢ Alignment with Green Goals: Using a system with a low environmental footprint complements the overall
sustainability narrative of a solar-powered farm. It looks good in proposals to regulators and community boards.

¢ |nsurance and Compliance Friendly: I've seen projects where the use of a UL-listed Novec 1230 system directly
influenced the insurance premium and helped speed up local fire marshal approval. It's a recognized solution
that ticks boxes for safety standards like NFPA 855.

The Drawbacks: Realities to Consider
No solution is perfect, and a good engineer gives you the full picture.

¢ Upfront Cost Premium: This is the most common hurdle. A Novec 1230 system has a higher initial capex
compared to some other suppression options. You're paying for the advanced chemistry and the precision
engineering of the detection and dispersal system.

e Container Integrity is Paramount: The system only works if the BESS container is well-sealed. The gas needs to
be contained at the right concentration for a specific period (the "hold time"). Any significant leaks - from cable
penetrations, door seals, or ventilation dampers that fail to close - can render the system ineffective. This
demands high-quality container fabrication and regular maintenance checks, something we obsess over at
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* It'sa "Total Flooding" Agent: This means it floods the entire volume. You cannot have people inside the
container when it discharges, as it reduces the oxygen level. Proper safety signage and procedures are a must.

¢ Post-Discharge Cost: If the system deploys, you've saved the container structure and likely neighboring assets.
But you still have to investigate the root cause of the thermal event, replace the expensive suppression agent, and
potentially replace battery modules. The agent itself is a cost to recharge.

* Not a Cooling Agent: It's critical to understand that Novec 1230 extinguishes flame but does not significantly
cool the battery cells. A suppressed cell might still be at a high temperature and risk re-ignition. That's why a
robust thermal management system (liquid cooling is becoming the industry standard for large industrial BESS)
is the first and most important line of defense. The fire suppression is the last resort.

A Real-World Case: California Almond Orchard

Let me give you an example from a project we completed last year in California’s Central Valley. A 2 MWh BESS
container was paired with a 3 MW solar array to power irrigation for a 500-acre almond orchard. The challenge was
extreme summer heat (ambient temps over 110F), remote location, and very strict county fire codes due to high wildfire
risk.

The solution was a Highjoule container with a dual defense: a glycol-based liquid cooling system to precisely manage
battery C-rate and temperature during aggressive charging/discharging cycles, and a Novec 1230 total flooding system
as the ultimate safeguard. The county fire marshal required a suppression system that wouldn't rely on municipal water
(which was scarce) and would leave no residue that could contaminate the soil. The Novec system was the clear choice.
It passed inspection smoothly, and the farm’s insurer provided a favorable rate. The Levelized Cost of Storage (LCQOS)
calculation had to factor in the extra upfront cost, but the owners viewed it as essential risk mitigation and a cost of
doing business in that environment.
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Making the Right Choice for Your Operation

So, is Novec 1230 the right choice for your agricultural BESS container? It depends. Ask these questions: How remote is
your site? What are the Iocal fire code reqmrements’> What is your total risk tolerance? How critical is mmlmlzmg
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downtime? Sometimes, the math works out clearly when you consider the potential total loss of an unprotected asset.

At Highjoule, we don't believe in one-size-fits-all. For some of our clients in less remote areas with strong fire
department coverage, a different suppression strategy might be optimal. But for those off-grid microgrids or farms in fire-
prone regions, specifying a properly integrated Novec 1230 system is often the responsible engineering decision. It's
about designing for the worst while hoping for the best, ensuring your investment in energy resilience doesn't become its
own point of failure.

What's the biggest safety concern keeping you up at night for your planned agri-storage project?
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