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The Safety Paradox in Rural Energy Storage

Honestly, when we talk about deploying battery energy storage systems (BESS) for agricultural irrigation, the
conversation almost always starts with economics. Levelized cost of energy (LCOE), peak shaving, ROI that's the
language we speak. And it's right to focus there. But over two decades of being on site, from California's Central Valley
to farms in Northern Germany, I've seen a quiet, often under-budgeted priority emerge as the true make-or-break
factor: fire safety and suppression.

It feels like a paradox. You're installing a clean, solar-powered system to sustainably pump water, yet you must plan for
a worst-case thermal event. The industry data backs up this concern. The National Renewable Energy Laboratory
(NREL) has extensively documented that while battery failure rates are low, the consequences in remote or
infrastructure-light settings can be disproportionately high. For a farmer, a fire isn't just about losing the storage unit; it's
about losing an entire season's irrigation capability, risking the crop, and facing monumental business interruption costs.
The initial cost of a premium fire suppression system like one using Novec? 1230 fluid can seem high, but let's agitate
that thought for a second: what's the cost of not having it?

Beyond the Battery Cell: Where Real Risks Hide

We often think the risk is solely in the lithium-ion cell. It's a part of it, but the system is more than that. In a LIMWh
containerized unit powering irrigation pumps, you have high-density battery racks, power conversion systems (PCS),
transformers, and cablingall generating heat, all in an enclosed space. Thermal management is the first, critical line of
defence. But if that fails and a cell goes into thermal runaway, it produces its own fuel and oxygen. Traditional water-
based systems can stop external spread, but they struggle to penetrate deep into battery modules to cool the chain
reaction. And in many agricultural areas, you simply don't have the water volume or pressure to spare for a 30-minute
firefight.

I've seen this firsthand on site. A client in Texas had a standard system. A fault in a single module led to a cascade. The
damage wasn't contained. The total loss wasn't just the BESS; it was the downtime during the critical peak growing
season. Their "cost-saving"” on suppression tech ended up costing them tenfold. This is the core problem we're solving:
providing rapid, deep-seated suppression that leaves no residue, uses minimal agent, and protects your core agricultural
energy asset from total loss.
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A Cleaner, Safer Shield: The Novec 1230 Rationale

So, what's the solution we're specifying? It's moving to a clean agent system built around Novec? 1230 fluid. Here's the
plain-English, non-salesy breakdown of why this matters for your farm's solar storage:

¢ |t Cools, It Doesn't Just Smother: Unlike inert gases that only reduce oxygen, Novec 1230 works primarily by
removing heatthe very fuel of thermal runaway. It's like instantly switching off the burner under a pot, rather
than just putting a lid on it.

* Zero Residue, Zero Downtime: This is huge for you. After discharge, it simply evaporates. There's no corrosive
slurry to clean out of multi-thousand-dollar inverters and battery modules. If it's a false alarm or a contained
event, you can inspect and potentially restart unaffected sections quickly. Your irrigation schedule stays on track.

* Space and Weight Efficient: For a LMWh container, the storage tanks and piping for a Novec 1230 system are
compact. This leaves more space for batteries or easier integration into your existing solar pump control setup.
We've fit them into retrofits on older farms where space was a major constraint.

The key for the US and EU markets is compliance. This approach is designed to meet and exceed the rigorous testing of
UL 9540A, which is now the benchmark for fire safety evaluation. For us at Highjoule, it's not just about ticking a box.
It's about designing a system where the suppression tech is as integral to the long-term LCOE as the battery's C-rate or
cycle life. A safe system is one that operates for its full lifecycle, without catastrophic, mid-life failure.

The Agriculture Use Case: More Than Just Watering Crops

Let's get specific. A IMWh system isn't just for running a few pumps. In modern precision agriculture, it's the heartbeat
for sensor networks, automated control systems, and even on-site processing. A project we completed in Spain’s
Andalusia region for a large olive grower is a perfect case. Their challenge was threefold: reduce grid dependency
during peak tariff hours, ensure 24/7 power for their drip irrigation and mill, and meet incredibly strict local
environmental and fire safety codes for remote installations.

-break detail for the local authorities

The solution was a IMWh BESS coupled with their existing solar PV. The make-or

R g A .
] A = 3 ) E s

—————— S T il e e




was the fire suppression plan. A water-based system was problematic due to limited well water and freezing winter risks.
By specifying a Novec 1230 system with early warning VESDA (Very Early Smoke Detection Apparatus) and seamless
integration into the container's thermal management, we not only got approval but also secured a better insurance rate
for the client. The system's clean agent nature meant it could be placed closer to their processing facility without risk of
water damage in a false alarm. The ROI wasn't just in energy arbitrage; it was in risk mitigation and operational
continuity.

Decoding the Spec Sheet for Decision-Makers

When you look at a technical spec for a "1MWh Solar Storage with Novec 1230 Fire Suppression,” here's what 1, as an
engineer, focus on and what you should too:

Spec Point What It Really Means For You

UL 9540A Tested System The entire battery cabinet + suppression system has been
tested as a unit to withstand single-cell thermal runaway
without propagation. It's the highest practical safety

standard.

Agent Concentration & Discharge Time Ensures the right amount of agent floods the space in under
10 seconds to arrest a fire before it cascades. Speed is
everything.

Integration with BMS & Thermal Management The system shouldn't be dumb. It should talk to the Battery

Management System. If a module overheats, the
suppression can be put on high alert, and cooling can be
maximized proactively.

Environmental Impact (GWP, ODP) Novec 1230 has a low global warming potential and zero
ozone depletion. This matters for your project's
sustainability credentials and compliance with EU F-Gas
regulations.

Our approach at Highjoule is to bundle this as a core part of the energy storage platform, not an expensive add-on. The
thermal design of the battery racks, the airflow, the sensor placementit's all co-engineered with the suppression in mind
from day one. This is how you optimize for total cost of ownership, not just upfront capital expense.




Making the Business Case: Safety as an Investment

So, let's circle back to economics, because that's where the decision is made. Installing a solar storage system with
advanced fire suppression like Novec 1230 does more than protect assets.

First, it directly impacts your insurance premiums. Insurers are becoming acutely aware of BESS risks. Showing a UL
9540A-compliant, clean agent system is a powerful negotiating tool. Second, it future-proofs your investment. As local
fire codes evolve (and they are, rapidly, especially in the EU and California), your system is already ahead of the curve,
avoiding costly retrofits or operational shutdowns. Finally, it protects your primary business: farming. The ability to
guarantee, as much as possible, that your irrigation energy source won't fail catastrophically during a critical growth
period is priceless.

When we work with agricultural clients, we don't just sell a battery container. We model their energy flows, their crop
cycles, their risk exposure. Often, the business case for a top-tier safety system closes not on the first year's energy
savings, but on the avoidance of a single, low-probability but high-consequence event over the 15-year life of the system.
It's a different kind of yield protection.

What's the one question about your site's specific risk profile or operational workflow that would help clarify if this level
of protection is the right fit for your next solar storage project?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://glenproperty.co.za/articles/technical-specification-of-novec-1230-fire-suppression-lmwh-solar-storage-for-
agricultural-irrigation
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