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The Silent Problem in the Field

Let's be honest. When most people think about deploying a large battery energy storage system (BESS) for something
like agricultural irrigation, the first concerns are usually about upfront cost and power output. "Will it run my pumps?"
"What's the payback period?" But after two decades on sites from California's Central Valley to rural Germany, | can
tell you the conversation that keeps utility managers and farm operators up at night is different. It's about an invisible,
silent risk sitting in a container on their land: thermal runaway and fire.

You see, an irrigation BESS isn't just storing power; it's the lifeline for thousands of acres. A failure isn't an
inconvenienceit's a potential crop-loss event. And in remote areas, fire departments might be 30 minutes away. The
industry standard for suppressing fires in these enclosed spaces has been a tricky puzzle. Water damages everything,
traditional chemical agents can be hazardous, and the sheer density of a 5SMWh system creates a complex thermal
management challenge.

Why This Hurts More Than You Think

This isn't a theoretical fear. The National Renewable Energy Lab (NREL) has highlighted thermal management as a
critical barrier to long-duration storage adoption. A single incident can cascade into millions in asset loss, devastating
downtime, and, frankly, a public relations nightmare that stalls the entire renewable transition in a community.

I've seen this firsthand. A project in the Southwest U.S. faced endless permitting delays because the local authority
having jurisdiction (AHJ) wasn't convinced by the generic fire safety plan. The debate over agent toxicity, cleanup, and
system re-startability dragged on for months, eating into the seasonal planting window. The financial pain wasn't just in
the hardware; it was in the lost opportunity and spiraling soft costs. It crystallized a hard truth: your BESS's fire
suppression system isn't just a safety feature; it's a key to regulatory approval, insurance premiums, and ultimately, your
project's bankability.

A Clean, Smart Solution Emerges

So, what's the answer? The industry has been moving towards clean agent fire suppression systems, and one agent keeps
coming up in my conversations with engineers and fire safety experts: Novec 1230 fluid. Why? Because it directly tackles
the core anxieties. It's electrically non-conductive, leaves no residue (meaning no corrosive damage to your precious
battery racks), and has a remarkably low environmental impact. For a farmer or a co-op, this translates to a system that
can potentially suppress a fire and be inspected and returned to service fasterminimizing that critical downtime.

At Highjoule, when we design our utility-scale BESS solutions for demanding applications like agriculture, the
integration of a system like Novec 1230 isn't an afterthought. It's engineered in tandem with our proprietary thermal
management system from day one. We think of it as a two-layer defense: first, preventing thermal runaway through
precise cooling and battery management software; second, having a supremely effective, clean, and safe method to
contain it if the first line ever fails. This holistic approach is what gets plans stamped by AHJs familiar with UL 9540A
test methods and IEC 62933 standards.
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Case Study Breakdown: Watering Crops, Not Fears

Let me walk you through a real scenario that mirrors many we've worked on. Picture a large almond farm in
California's San Joaquin Valley. Their challenge was peak shavingrunning high-power irrigation pumps during
expensive peak utility rates using solar-charged batteries.

The Scene: A 5SMWh, containerized BESS was the perfect fit. But the local fire marshal had strict concerns about
chemical runoff and agent toxicity near water tables. A traditional system could have sunk the project.

The Highjoule Solution: We configured the BESS with a pre-engineered Novec 1230 fire suppression system. The key
wasn't just the agent, but how it was integrated:

¢ Early Detection: We used a combination of smoke, heat, and gas detection sensors (exceeding basic standards) to
identify a potential event at the earliest possible stage.

* Targeted Deployment: The system is zoned to flood specific battery racks, not the entire container, preserving
unaffected modules.

¢ Seamless Communication: The suppression system’s controller is fully integrated with the BESS's main control
unit, allowing for automatic safe shutdown and remote status alerts to the farm's management team.

The result? Faster permit approval because we could demonstrate a clean, UL-compliant solution. The farm operator
got his peace of mind, and the system now reliably shifts energy to cut demand charges, all with a safety net that protects
his multi-million dollar investment.

Thinking Beyond the Box: The Real Tech Talk

Now, if we step back from the fire safety specifics for a moment, this case study touches on two concepts crucial for any
business decision-maker: C-rate and LCOE.

you charge or discharge the battery. For irrigation, you need a high
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discharge C-rate to start those big pumps. That generates heat. A superior thermal management system (the first line of
defense | mentioned) manages this heat efficiently, which extends battery life. Longer life directly lowers your Levelized
Cost of Energy Storage (LCOE)the total lifetime cost per kWh stored and delivered.

Here's my expert insight from the field: Don't view fire suppression as a cost. View it as an LCOE optimizer. A system
that prevents a total loss, minimizes downtime, and extends asset life through careful integration pays for itself. It turns a
safety expense into a value driver for the entire project's financial model.
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Making It Work For You

The lesson from the fields and orchards is clear. The future of reliable, bankable agricultural BESSand really, any large-
scale storagelies in integrated, intelligent safety. It's about meeting the strict UL and IEC standards not just on paper,
but in a way that makes practical, financial sense for the asset owner.

At Highjoule, our experience is that this is where the real engineering value lies. It's in sitting down with your team,
understanding the specific water rights, grid interconnection rules, and yes, the concerns of your local fire marshal.
Then, we build a system where safety, performance, and cost-effectiveness aren't trade-offs, but are designed together
from the ground up.

What's the one safety or regulatory hurdle you're facing in your next storage deployment? Maybe over that virtual
coffee, we can brainstorm a solution that's as solid on the spreadsheet as it is on the ground.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO
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