Benefits and Drawbacks of Novec 1230 Fire Suppression for LMWh Solar
Storage on Construction Sites
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The Silent Risks on Your Construction Site

Let's be honest. When you're managing a construction site, your primary fire risks seem obvious: welding sparks,
temporary heaters, maybe some flammable materials. The idea that your brand-new, clean-energy solar storage system
could be a significant hazard often doesn't even make the list. I've been on sites where the IMWh battery container is
tucked away in a corner, treated like a giant, silent power bank. But here's the hard truth from two decades in the field:
a lithium-ion battery energy storage system (BESS), especially in the demanding, dusty, and variable environment of a
construction site, is a complex electrochemical system. Thermal runaway C a cascading, self-sustaining failure that
generates intense heat and flammable gases C is a low-probability but high-consequence event. When you're off-grid or
relying on that storage for critical path work, a fire isn't just a safety disaster; it's a project-killer.

Why Standard Solutions Fall Short

The traditional approach to fire suppression in industrial settings often involves water sprinklers or CO2 systems. On a
construction site, these present major problems. Water conducts electricity, so dousing a high-voltage battery rack is a
great way to escalate an emergency and create new electrocution hazards. It also causes catastrophic, irreversible
damage to every single battery cell and component, turning a contained incident into a total financial loss. CO2
systems, which work by displacing oxygen, are deadly to any personnel who might be nearby during discharge. In the
chaotic environment of a site, ensuring everyone has evacuated a container before suppression activates is a huge
operational risk. The industry has been searching for a "smarter" agent, and that's where the conversation around
solutions like Novec 1230 really heats up.

The Data Behind the Demand

The push for better safety isn't just anecdotal. The National Renewable Energy L aboratory (NREL) has extensively
documented that while failure rates are low, the financial and reputational impact of a BESS fire is disproportionately
high. Furthermore, local fire marshals and authorities having jurisdiction (AHJs) in places like California or Germany
are now intensely focused on this. They're not just asking "Do you have suppression?" but "What kind, and how does it
specifically address lithium-ion battery chemistry?" Your standard sprinkler system often won't get you a permit
anymore.

Entering Novec 1230: A Closer Look

So, what is Novec 1230? In simple terms, it's a clean agent fire suppressant. It's a fluorinated ketone stored as a liquid
but discharged as a gas that doesn't conduct electricity and leaves no residue. Its primary mode of action is heat
absorption C it literally sucks the thermal energy out of a fire, breaking the chain reaction. For a battery fire, which is
both a chemical and thermal event, this targeted cooling is a key benefit. It's designed to extinguish flames quickly and,
more importantly, to cool the battery modules themselves to prevent thermal runaway from jumping to adjacent cells.
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The Benefits in Practice

Let's talk about why this matters for your LMWh site power system.

* Electrical Safety & No Residue: This is the big one. You can discharge Novec 1230 directly onto live electrical
equipment. There's no water damage, no corrosive residue to clean up. In a best-case scenario where the system
nips a small thermal event in the bud, you could theoretically inspect, reset, and return the system to service with
minimal downtime. For a construction schedule, that's priceless.

¢ Space Efficiency & Design Flexibility: The fluid has a high volumetric efficiency, meaning you need less storage
tank space compared to some other agents. In a pre-fabricated BESS container where every square foot is
optimized for power density (we're always juggling C-rate and capacity), saving space for more batteries or better
thermal management systems is a real design win.

¢ Personnel Safety: It has a high margin of safety for occupied spaces. While you should always evacuate during
any alarm, the acute toxicity concerns are lower than with inert gases like CO2. This reduces risk during false
alarms or minor incidents.

* Regulatory Acceptance: It's a recognized solution under NFPA standards and has a strong track record with UL
and IEC testing protocols. When Highjoule Technologies engineers a system with integrated Novec 1230, we're
designing to meet and exceed UL 9540 and IEC 62933 standards from the ground up. This gives AHJs
confidence, which speeds up permitting.

The Drawbacks to Consider

Now, over coffee, | have to give you the full picture. No technology is a silver bullet.

® Cost: Honestly, this is the most common hurdle. Novec 1230 is a premium chemical agent. The upfront cost for
the fluid and the precision engineered piping network and detectors is significantly higher than a simple water
sprinkler system. You're paying for advanced performance and material safety.

¢ Environmental Profile: While it has a low global warming potential (GWP) and zero ozone depletion potential

(ODP), it is a fluorinated compound. The manufacturing process and long-term environmental impact are
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subjects of ongoing scrutiny and regulation, particularly in the EU. This could affect future costs or availability.

¢ Depth of Suppression: Here's a key technical insight from my time on site: Novec 1230 is excellent at surface fire
suppression and cooling. However, if thermal runaway has deeply penetrated a sealed battery module, the gas
may not penetrate quickly enough to stop the internal chemical chain reaction. It controls the spread brilliantly,
but the initial module may still be a total loss. This is why system design - like spacing between modules, robust
thermal management (keeping those cells cool during normal operation!), and internal fire barriers - is just as
important as the suppression agent itself.

* Maintenance & Service: The system requires specialized knowledge for inspection and recharge. It's not
something your local fire extinguisher service company can always handle. You need a partner, like Highjoule,
with a certified local service network that understands both the chemical agent and the BESS it's protecting.

A Real-World Perspective

I remember a project for a large data center build in Texas. The temporary power design centered on a LMWh solar-
storage system. The local fire marshal rejected the initial plans which had a standard suppression system. We redesigned
the container with an integrated Novec 1230 system, included enhanced thermal monitoring to catch anomalies before
they became problems, and provided the full UL certification packet. The marshal approved it because we could
demonstrate a multi-layered safety approach: prevention (thermal management), detection (early warning gas and heat
sensors), and suppression (Novec). The agent was just one part of the puzzle, but it was the part that satisfied the specific
regulatory concern about electrical fires. The project stayed on schedule.

Making the Right Choice for Your Project

So, is Novec 1230 the right choice for your construction site's IMWh storage? It depends. You need to weigh the higher
upfront cost against the potential for saving the entire asset and avoiding project delays. You need a provider that
doesn't just sell you a tank of chemical, but engineers the whole system for safety and optimizes the Levelized Cost of
Energy (LCOE) C that's the real metric for your temporary power cost.

Ask your supplier tough questions: How is the container’s climate control designed to minimize stress on the batteries?
Can they show me the UL 9540A test report for the specific battery modules with this suppression? What's the local
service plan? At Highjoule, we've built our reputation on answering these questions upfront, because we've seen what
happens when they're an afterthought. The goal isn't just to put out a fire; it's to design a system so robust that the
suppression system is the last line of defense you'll ever need.

What's the single biggest fire safety challenge you're facing on your next site plan?
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