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The Problem: When Safety and Speed Collide at the Charger

Let's be honest. When you're planning a solar-powered EV charging hub with a 1IMWh battery storage system (BESS),
your mind is on two things: keeping those chargers online and maximizing your return. The last thing you want to think
about is a thermal runaway event. But here's the uncomfortable truth | see all too often on site: the fire suppression
system gets treated as a compliance checkbox, not a core part of the system's performance and financial viability.

The challenge is unigue to these EV charging storage projects. You're not just storing energy; you're cycling that battery
hard. Fast-charging demands mean high C-rates C think of it as the battery drinking energy from the solar panels and
pouring it into EVs very quickly. This creates intense, localized heat. A traditional water-based system might stop a fire,
but it can also write off the entire multi-million dollar asset. The goal isn't just to extinguish; it's to suppress early and
save the asset.

The Agitation: The Real Cost of Getting Fire Safety Wrong

I've seen this firsthand. A project in California (not one of ours, thankfully) used a suboptimal suppression design for
their containerized BESS supporting a fleet charging depot. A minor cell failure escalated because the agent couldn't
penetrate the battery rack effectively. The result? A total loss of the BESS, months of charger downtime, and a six-figure
environmental cleanup bill. Their insurance premiums skyrocketed overnight.

This isn't just about disaster scenarios. The wrong system impacts everyday costs. According to the National Renewable
Energy Laboratory (NREL), operational downtime and unscheduled maintenance are among the top contributors to a
higher Levelized Cost of Storage (LCOS). Every hour your storage is offline for safety-related inspections or repairs,
your EV chargers are losing revenue. Furthermore, local fire marshals and AHJs (Authorities Having Jurisdiction) in
places like Texas, Germany, or the UK are now hyper-focused on UL 9540A test data. If your suppression solution isn't
aligned with those results, you're looking at serious permitting delays.

The Solution: A Closer Look at Novec 1230 for Your 1IMWh BESS

So, where does Novec 1230 fluid come in? In the quest for a "clean agent" that protects both people and high-value
electronics, it's become a frequent topic of discussion. It's a fluorinated ketone gas that extinguishes fire primarily by
removing heat, without leaving residue or conducting electricity. For a densely packed 1MWh battery container sitting
next to a row of luxury EVs, that sounds like a perfect fit, right? Well, it's powerful, but it's not a magic bullet.

Let's break it down into the real benefits and the practical drawbacks you need to weigh for your specific project.
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The Benefits: Why Novec 1230 Makes Sense for EV Charging Hubs
From an engineering and risk management perspective, the advantages are significant:

e Zero Damage to Assets: This is the big one. It evaporates completely, meaning no corrosive residue to destroy
sensitive battery management systems or inverter components. If it discharges, you can theoretically clean up
and restart faster than with a water-based system.

* Rapid & Effective Heat Absorption: Novec 1230 is exceptionally good at cooling. It sucks heat out of the flame
and the fuel source rapidly, which is critical for stopping the chain reaction in a lithium-ion battery pack.

* Space-Efficient & Design-Friendly: It requires less storage space for cylinders compared to some inert gases. This
gives us more flexibility in designing the BESS container layout, which is crucial when every square foot counts
at a premium charging location.

¢ Strong Regulatory Acceptance: It's recognized under NFPA 2001 and has a proven track record in data centers.
This familiarity can smooth conversations with AHJs, especially when paired with a solid UL 9540A test report
for the specific battery module and rack configuration you're using.

¢ Safe for Occupancy: It has a high margin of safety for people, which matters if technicians need to enter the
container shortly after an incident for assessment.

The Drawbacks: The Trade-offs You Need to Consider
Honestly, no solution is perfect. Here are the challenges we've had to engineer around:

* High Upfront Cost: The fluid itself is expensive. For a large 1MWh enclosure, the cost of the agent can be a
substantial line item in your CAPEX. You need to run the numbers against the total value of the protected asset.

¢ Potential Environmental Scrutiny: While it has a low global warming potential (GWP) and zero ozone depletion
potential, it is a perfluorinated compound. In regions with strict environmental regulations, like parts of the EU,
there's always a future-facing question about long-term regulatory acceptance. We stay ahead of this by ensuring
our designs can adapt.
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dampers, or doorscan render the system ineffective. This adds complexity to the container build.

* Not a "One-and-Done" for Thermal Runaway: This is critical. Novec 1230 is excellent at surface fire
suppression and cooling. However, a deep-seated thermal runaway inside a battery module is a chemical process
that produces its own oxygen. The agent may suppress the initial flames, but it cannot stop the internal chemical
reaction without maintaining a very long hold time. This is why it must be part of a layered safety strategy that
includes early detection (like gas and smoke), advanced thermal management to prevent the event in the first
place, and proper venting.

The Expert View: What We've Learned On Site

At Highjoule, when we design a LMWh system for an EV charging station, we don’t just slap a Novec system on a
standard container. Our approach is integrated from the ground up. For instance, on a project for a logistics park in
North Rhine-Westphalia, Germany, the client needed reliable overnight charging for their electric truck fleet. The
BESS had to be compact and safe, located near other warehouses.

We used Novec 1230 as the primary suppression agent, but here's what made it work:

* \We over-engineered the container sealing, using materials and techniques we've honed from deployments in
harsh environments.

* \We paired it with a VESDA (Very Early Smoke Detection Apparatus) system that samples air from inside each
battery rack, giving us a warning long before temperatures spike.

* We integrated an advanced liquid-cooled thermal management system. Keeping the cells at an optimal, uniform
temperature is the single best way to prevent a thermal event. Honestly, the best fire suppression is the one you
never have to use.

* We provided the local fire department with the exact UL 9540A test reports and a clear response guide, which
accelerated their approval.

The result? A system that met the stringent German safety standards (based on IEC guidelines), gave the client peace of
mind, and has been operating flawlessly for over 18 months, slashing the site's demand charges and keeping the trucks
running.
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So, is Novec 1230 the right choice for your solar-powered EV charging storage project? It can be an excellent
component of your safety solution, particularly where asset preservation and space are top priorities. But its success is
100% dependent on expert system integration, a holistic safety design, and a clear understanding of its limitations. The
question isn't just about the agent; it's about the engineering partner who knows how to implement it within the entire
ecosystem of your project. What's the biggest safety concern keeping you up at night for your next deployment?
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