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The Silent Risk in Our Grid's Backbone

Let's be honest. When we talk about deploying mobile Battery Energy Storage Systems (BESS) for public utilitiesthose
rugged containers providing peak shaving, grid stability, or backup powerthe conversation quickly jumps to megawatt-
hours, C-rates, and levelized cost of energy (LCOE). But over a coffee, I'll tell you what keeps utility engineers and risk
managers up at night: fire. It's the low-probability, high-consequence event that can turn a multi-million dollar grid
asset into a headline. I've been on site after a thermal runaway event, and it's not just about equipment loss; it's about
public trust, regulatory scrutiny, and massive downtime.

The industry is deploying at a breakneck pace. The IEA reports global grid-scale storage capacity needs to expand
35-fold by 2030. In the US and Europe, mobile containers are the go-to for rapid, flexible deployment. But with higher
energy densities and faster discharge rates (that's C-rate, basically how hard and fast you're pushing the battery),
managing the thermal load and associated fire risk isn't optionalit's existential.

Why Traditional Solutions Can Fall Short

For years, the default for many containerized systems was water-based sprinklers or aerosol systems. On paper, they
work. In the complex reality of a sealed, densely packed mobile power container, they have significant drawbacks.

Water can cause catastrophic electrical damage, leading to a total write-off of the unit. It also creates runoff containing
toxic chemicals from burned cells, an environmental hazard no utility wants to deal with. Aerosols? They can be
effective but often leave a corrosive residue that damages sensitive battery management system electronics over time,
creating long-term reliability issues. Honestly, I've seen systems where the "cure" complicated the maintenance cycle
and added to the LCOE.

The core challenge is that battery fires are chemical and thermal events. You need to suppress flames and cool adjacent
cells to prevent propagation. Many traditional systems are good at one, not both.

The Compliance Hurdle

Today, it's not just about having a system; it's about proving its efficacy under standards like UL 9540A. This test is the
gold standard for evaluating fire safety. Some older suppression methods struggle to pass the stringent thermal runaway
propagation tests within the confined space of a container, creating delays and redesign headaches for projects.

A Cleaner, Safer Approach: Enter Novec 1230

This is where the comparison gets practical. Novec 1230 fluid, a fluorinated ketone, is gaining serious traction for a
reason. It's a clean agentit evaporates completely, leaving no residue and no water damage. For a utility asset that needs
to be back online fast after an incident, that's a game-changer.
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remarkably low global warming potential. When we design Highjoule's mobile containers, using a system like this isn't
just about ticking a safety box; it's about protecting the total lifecycle value of the asset and simplifying compliance with
IEC and IEEE standards that increasingly favor clean, non-destructive agents.

Beyond the Chemical: The System Matters

Now, let's be clear: the fluid is just one component. The effectiveness of any fire suppression, Novec 1230 included,
depends entirely on the system design. This is where my two decades of site work scream one lesson: integration is
everything.

¢ Detection: You need very early warning. We're talking about laser-based smoke detection or sophisticated gas
sensors that can pick up off-gassing from a single failing cell before it ignites.

¢ Distribution: The agent must be distributed evenly and rapidly throughout the entire container, especially into
the hard-to-reach nooks within battery racks. A poorly designed nozzle layout is a common point of failure.

* Thermal Management Synergy: The best fire suppression works hand-in-glove with the BESS's daily cooling
system. At Highjoule, our design links detection data to both the suppression system and the HVAC, which can
switch to an emergency cooling mode to support containment.

The Real-World Balancing Act: A Case from Texas

Let me give you a real example. We were working with a utility in West Texas to deploy several mobile containers for
grid congestion relief. The site was remote, with limited water access and extreme ambient temperatures. Their initial
spec included a traditional system.

We walked them through the total cost of ownership analysis. With a Novec 1230-based system, the upfront cost was

moderately higher. But the savings were compelling: no need for expensive drainage and containment for contaminated

water, drastically reduced cleanup and redeployment time after a false alarm or incident, and a system that helped them

ace the UL 9540A test, speeding up their interconnection approval. The LCOE of the asset over 15 years looked better.

They switched. The containers have been running flawlessly for two years, and th.e‘r';rlien‘tlsleeps easier knowing the asset
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and the surrounding arid environment are better protected.

Making the Right Choice for Your Grid Assets

So, when you're comparing fire suppression for your mobile power containers, don't just look at a datasheet. Think like
an operator and a financial planner.

Consideration Traditional Water/Aerosol Novec 1230 Based System

Asset Preservation High risk of collateral damage (water, No residue, non-conductive, minimal
corrosion). collateral damage.

Environmental & Safety Contaminated runoff, personnel safety Clean, no runoff, safe for occupied
post-discharge. spaces when properly designed.

Operational Downtime Lengthy cleanup and dry-out required. Potential for much faster restart and

return to service.

Compliance Path May require more complex validation Often provides a clearer, more robust
for UL 9540A. path to passing key tests.

Total Lifecycle Cost Higher potential hidden costs (cleanup, Higher initial CapEXx, but often lower
replacement). operational risk and cost.

The choice ultimately hinges on how you value your asset's longevity, operational readiness, and risk profile. For
modern, high-value utility BESS containers, the industry is moving decisively toward clean agent systems. At Highjoule,
we've baked this philosophy into our core design because we're not just building containers; we're building resilient,
bankable grid assets. What's the one risk in your next deployment that keeps you up at night?
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