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The Quiet Problem on the Farm

Let's be honest. When you're planning a solar-plus-storage setup for a large-scale irrigation project in California's
Central Valley or the plains of Nebraska, fire safety for the battery system is probably item number seven on your list.
Water access, pump schedules, and crop yields understandably come first. But here's what I've seen firsthand on site
after nearly 25 years in this game: that's exactly where the risk creeps in.

The industry standard for protecting large Battery Energy Storage Systems (BESS) has been shifting. Traditional
methods, like water deluge systems, are a tough sell for remote agricultural sites. You need a dedicated water supply,
complex piping, and in freezing climates, you're looking at heating systems or antifreeze additives. It adds cost,
complexity, and a maintenance headache for farm operators who have enough to worry about. The real issue isn't just
putting out a fire; it's stopping a thermal runaway event before it cascades through a multi-million dollar 5SMWh asset.
According to a National Renewable Energy Lab (NREL) analysis, effective suppression that limits propagation is critical
for minimizing total system loss and downtime.

Why This Hurts More Than You Think

I was on a site in Texas where a 2MWh system for center-pivot irrigation went offline for two weeks due to a (thankfully
minor) thermal event that triggered a full safety shutdown. The problem wasn't the initial cell failure C that happens.
The problem was the operational domino effect. No storage meant the farm had to switch back to peak-grid power
during the day to run pumps, skyrocketing their energy costs. The lost savings in those two weeks nearly eclipsed the
annual benefit of the storage system. This is the hidden cost of inadequate or poorly optimized fire protection:
downtime.

For agricultural irrigation, your BESS isn't just storing energy; it's storing water access and crop viability. An outage
during a critical growth period or a heatwave is a direct business risk. Furthermore, insurers and local authorities are
getting sharper. They're not just asking "Do you have fire suppression?" but "Is it UL 9540A tested for your specific
configuration?" and "How does it perform in a real-world, unattended agricultural setting?" A generic solution can
delay permitting, increase insurance premiums, or worse, leave you exposed.



https://www.nrel.gov

A Cleaner, Smarter Solution

This is where optimizing a system around Novec 1230 fluid becomes a game-changer, especially for the 5SMWh utility-
scale systems we're seeing deployed for agri-power. Honestly, it's not about the fluid itself C it's a great, clean agent C
but about how you design the entire suppression system to work with the unique challenges of a farm-based BESS.

The goal is threefold: 1) Rapid detection and suppression to contain a single module, 2) Zero residue to avoid damaging
sensitive battery management electronics, and 3) A design that requires minimal site infrastructure (like large water
tanks). Novec 1230 checks these boxes, but the optimization comes from integration. At Highjoule, we've moved past
the "add-on" mentality. Our fire suppression system is part of the initial thermal management and cabinet design
conversation. This holistic approach is what gets systems through stringent IEC 62933 and local fire marshal reviews
faster.

Making It Work in the Real World

Take a project we completed in Germany's Lower Saxony region. A large potato farm with a 5SMW solar array wanted
to shift energy to power its irrigation pumps at night and reduce grid dependence. The challenge? The BESS container
would be placed 500 meters from the main wellhead and any reliable water source. The local fire code required a
certified suppression system.

We didn't just slap a standard Novec tank on a rack. We optimized by:

* Zoned Protection: Instead of flooding the entire container, we designed smaller, targeted zones within the BESS.
This reduces the amount of agent needed and allows for faster, more concentrated application if a hotspot is
detected.

¢ Enhanced Detection: We paired the system with early warning smoke and gas detection (beyond standard
temperature sensors). In an agricultural environment dust is a fact of life, so the algorithms were tuned to
distinguish between ambient dust and the specific aerosols of off-gassing batteries.

* Remote Monitoring Integration: The suppression system status is fed into the san‘;_e platfo
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rate and state-of-charge. The farm manager can see the BESS health and safety status from the same app he
uses to control his irrigation schedules. That's peace of mind.

This optimized setup passed TV certification smoothly and gave the insurer the confidence to offer a preferred rate.
The system has been running flawlessly for two growing seasons now.

The Tech Behind the Curtain

Let's break down a few key terms in plain English, because your CFO or farm operations manager needs to get this too.

Thermal Runaway: Think of it as a battery cell having a meltdown that gets its neighbors so hot they melt down too. It's
a chain reaction. The goal of suppression is to cool the first cell so fast the chain never starts.

C-rate: This is basically how fast you charge or discharge the battery. A 1C rate means emptying a full battery in one
hour. For irrigation, you might need a high discharge rate (a high C-rate) to start big pumps. That generates more heat
internally, which is why thermal management and safety must be designed for the actual duty cycle, not just a lab spec.

LCOE (Levelized Cost of Energy): This is the total lifetime cost of your energy system divided by the total energy it
produces. A fire event that destroys part of your system or causes long downtime sends the real-world LCOE through
the roof. Investing in optimized safety is an LCOE protection strategy.

Optimizing Novec 1230 means sizing the agent distribution network and pressure to achieve discharge in under 10
seconds, and placing nozzles to account for airflow from the BESS's own cooling system. It's detailed engineering, but
it's what makes the difference between a checkmark on a spec sheet and a system you can truly forget about in the best
way.

Thinking Beyond the Box

So, where do you start? When you re evaluatmg a 5MWh BESS for your irrigation or agribusiness project, move fire
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suppression up the checklist. Ask your provider not just *Do you offer Novec 1230?" but:

* "How is the suppression system zoned and how does it interface with the battery management system?"
* "Can you show me the UL 9540A test report for this specific cabinet layout and chemistry?"

¢ "What's the maintenance regimen for the suppression system, and how does it align with standard BESS
maintenance windows?"

The right provider will have these answers ready, backed by field experience. At Highjoule, this deep integration of
safety, performance, and local compliance (be it NFPA in the US or the latest EU standards) is what we build into every
utility-scale system. Because in the end, the best energy storage system for agriculture is the one that's safe, reliable, and
quietly does its job season after season, letting you focus on what grows above the ground.

What's the single biggest operational risk you're trying to solve with storage on your farm or agri-business?
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