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The Quiet Problem in the Boom

Honestly, it's an exciting time. Everywhere | go, from industrial parks in Texas to new housing developments in
Germany, | see the same push: deploy more EV charging, and make it sustainable with off-grid solar and battery
storage. The demand is staggering. The International Energy Agency (IEA) reports global EV sales surged past 10
million in 2023, and that means charging infrastructure has to sprint to keep up. Off-grid solar generators paired with
Battery Energy Storage Systems (BESS) are becoming the go-to solution for remote or grid-constrained sites. It's smart
engineering.

But here's what we don't talk about enough over coffee: fire safety in these standalone power islands. When your EV
charging station is miles from the nearest fire hydrant, or when your BESS container is the backbone of a critical
microgrid, a thermal event isn't just an equipment failure. It's a total business stoppage, a potential environmental issue,
and a massive reputational hit. The standard "one-size-fits-all" fire suppression approach? It often falls short for the
unique thermal and electrical profile of a high-cycle, high-C-rate BESS supporting multiple DC fast chargers.




Why This Keeps Me Up at Night

I've seen this firsthand on site. The challenge with these off-grid EV charging BESS units is their duty cycle. Unlike a
grid-support battery that might cycle once a day, an EV charging station's battery can see multiple, rapid, high-power
discharges (that's a high C-rate, in our jargon) as cars come and go. This generates significant, pulsating heat. If the
thermal management system hiccupsand they sometimes dothe risk escalates.

The old playbook of using water or some traditional chemical agents inside a sealed container holding sensitive, high-
voltage equipment? It's a recipe for secondary damage. Water conducts electricity, leading to catastrophic short circuits.
Some older chemicals leave residue, harming components and making cleanup a nightmare. In a remote location, this
isn't an overnight fix. It's weeks of downtime. The financial model for your charging station just collapsed.

A Cleaner, Safer Shield: Enter Novec 1230

This is where optimized Novec 1230 fire suppression becomes a game-changer. For those unfamiliar, Novec 1230 is a
clean agent fluid engineered for protecting high-value assets. It's electrically non-conductive, leaves no residue, and has
a remarkably low global warming potential. Most importantly, it's proven effective against lithium-ion battery fires,
which is why it's increasingly referenced in standards like UL 9540A for BESS safety.

Butand this is a big butsimply having a Novec 1230 tank in the container isn't the end of the story. Optimization is key.
An off-grid solar generator for EV charging isn't a standard data center or archive. Its fire dynamics are different.

Optimization Isn't Optional

So, how do we optimize? It starts with thinking of the fire suppression system as an integrated, intelligent part of the
BESS, not a last-minute add-on. At Highjoule, we focus on three pillars when designing these systems for our clients:

® Precision Zoning & Early Detection: The contalner is divided into zonesnot just the battery rack area, but also
the power conve ion system (PCS hgear. W.e e 'P‘.l;e.getectlon (VESD )that can
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sense particles at the earliest smoldering stage, long before flames appear. This allows for a targeted, faster
response.

* Dynamic Agent Concentration: The required concentration of Novec 1230 to suppress a fire depends on the
enclosure's leakiness and the specific hazard. For a BESS, we calculate the "flooding factor" based on the actual
cell chemistry and module arrangement, not a generic handbook value. This ensures effectiveness while
managing agent cost.

e Seamless BMS Integration: The fire suppression control panel talks directly to the Battery Management System
(BMS). If the BMS detects a thermal runaway event starting in a single cell module, it can signal the suppression
system to pre-activate in that specific zone. It's a proactive, systems-based defense.

A Tale from the Field: California’s Lesson

Let me give you a real example. We were brought into a project in Northern Californiaa fleet charging depot for electric
delivery vans. The original design used a standard, off-the-shelf clean agent system. During commissioning, we ran a full
hazard analysis and found the airflow from the BESS cooling system was so strong it would prevent the agent from
reaching the lower battery racks in the required concentration within the 10-second discharge standard.

We had to re-engineer it. We added local nozzles with higher flow rates in the critical under-rack areas and installed
dampers that automatically close upon fire alarm activation, containing the agent. It was a lesson in site-specific
optimization. That system now exceeds NFPA 2001 and local fire marshal requirements, and the client sleeps better.
The upfront engineering cost was dwarfed by the value of guaranteed safety and insurance premium reductions.

The Thermal Management Link You Can't Ignore

This brings me to a crucial point: fire suppression and thermal management are two sides of the same coin. A well-
designed liquid cooling or advanced forced-air system does more than just optimize battery life and performance
(improving your Levelized Cost of Energy, or LCOE). It actively reduces the thermal stress that can lead to failure
modes.




By maintaining a tight, uniform temperature range across all cells, you minimize the chance of a "hot spot™ initiating a
cascade. So, when we at Highjoule design an off-grid system, our thermal and safety engineers work in tandem from day
one. The goal is to prevent the fire, but be absolutely flawless at suppressing it if prevention fails.

Beyond the Box: Thinking in Systems

Optimization also extends beyond the container door. For an EV charging station, you must consider the entire site. Is
the suppression system tied into the station's emergency power-off (EPO)? Does it send clear, immediate alerts to the
remote monitoring center? We build our systems with dual-path cellular communication for this reasonif one network is
down, the other gets the "FIRE" signal out.

Furthermore, using a UL-listed and IEC-compliant system like an optimized Novec 1230 setup isn't just about safety;
it's your fastest path through permitting. Authorities Having Jurisdiction (AHJs) in the US and Europe recognize these
standards. It shows you've done your homework, which builds trust and speeds up project timelines immensely.

Your Next Steps

If you're planning an off-grid solar EV charging project, make fire suppression a chapter one discussion, not an
appendix. Ask your integrator, whether it's us or someone else, these questions:

¢ "|s the fire suppression design based on a specific hazard analysis for this BESS model and this site layout?"
* "How is the system integrated with the BMS and thermal management controls?"
* "Can you walk me through the compliance path for UL 9540A and local fire code?"

The right answers will show a depth of field experience. Deploying energy storage is about more than just kilowatt-
hours; it's about installing confidence. What's the one vulnerability in your current plan that keeps you up at night?
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