Novec 1230 Fire Suppression in Hybrid Solar-Diesel Systems: Benefits &
Drawbacks for Utilities
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The On-Site Reality of Fire Safety in Hybrid Systems: Why Novec 1230 is
a Conversation Starter

Honestly, after two decades crawling around battery containers and hybrid power sites from California to Germany,
one thing keeps utility engineers and CFOs up at night: fire risk. It's not the fear of flames you can see, but the financial
and operational inferno that follows. We're building a cleaner grid with solar and storage, but sometimes we're bolting
20th-century diesel gensets to 21st-century battery tech. That intersection is where safety decisions get real. Lately, a
specific solution keeps coming up in my client meetings: integrating Novec 1230 fire suppression into these hybrid solar-
diesel setups for public grids. Let's chat about what it really offers, and where you need to keep your eyes wide open.
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The Problem: A Ticking Box Isn't Enough

The problem isn't a lack of standards. UL 9540A is a fantastic test methodology, and IEC 62933 sets the framework.
The gap | see on site is in the integration. You might have a UL-listed BESS with a factory fire system, and a diesel
generator with its own suppression. But slap them together in a containerized hybrid system for grid support, and you've
created a new, complex environment. The thermal runaway characteristics of a high C-rate lithium-ion battery are
fundamentally different from a diesel fuel fire. A one-size-fits-all suppression agent might not effectively handle both, or
worse, could interact dangerously.

The Agitation: When "Compliant” Meets Catastrophe

Let's amplify that pain. The National Renewable Energy Laboratory (NREL) has noted that fire incidents, while
statistically rare, account for a disproportionate share of total system failure costs and downtime. For a public utility,
downtime isn't just lost revenue; it's regulatory penalties and shattered public trust. I've seen a project where a thermal
event in one battery modulecontained by its systemtriggered a full site shutdown because the integrated safety protocol
wasn't smart enough to isolate the event. The diesel genset never even got the signal to start. The grid-support contract
was breached, and the financial hit was in the millions. The system was "compliant,” but the integration logic was naive.

The Solution: Where Novec 1230 Fits In

This is why the conversation turns to specialized clean agents like Novec 1230. It's not a magic bullet, but it's a
sophisticated tool for a specific part of the problem. In a hybrid solar-diesel-BESS system, Novec 1230 is primarily
deployed as the suppression agent for the battery enclosure. Its value proposition is about protecting sensitive, high-
value electrical assets from both fire and the collateral damage of putting the fire out.
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https://www.nrel.gov/docs/fy23osti/85675.pdf

The Tangible Benefits of Novec 1230 in Hybrid Systems

So, what are you actually buying? From my field perspective, the benefits are concrete:

® Zero Residue, Critical for Electronics: Unlike water or powders, it evaporates. This means if you have a fault
that triggers suppression, you're not writing off the entire multi-million dollar power conversion system (PCS)
and switchgear due to water damage. Cleanup is about ventilation, not mopping up a corrosive slurry.

¢ Rapid Fire Knockdown for Class C (Electrical) Fires: It's fast. In a battery thermal runaway, speed is everything
to prevent propagation to adjacent modules. This directly protects your system's Levelized Cost of Energy
(LCOE) by preserving more of your capital asset.

¢ Space-Efficient and Non-Corrosive: The storage tanks are smaller compared to some inert gas systems. In a tight
container where every square foot houses a battery rack or inverter, this matters. And because it's non-corrosive,
it's kinder to the miles of copper busbar and sensitive connections we have in there.

¢ Alignment with Stringent Standards: It's a proven agent accepted under NFPA and FM Global standards, which
gives comfort to insurers and local authorities having jurisdiction (AHJs)a huge hurdle in deployment.

The Real-World Drawbacks & Considerations

Now, over coffee, | have to give you the full picture. Here's what keeps engineers like me doing extra homework:

¢ It's Not for the Diesel Fuel Fire: This is the biggest on-site nuance. Novec 1230 is for the BESS and electrical
room. Your diesel generator needs its own, separate suppression system designed for Class B (flammable liquid)
fires. You're now managing two distinct systems, which adds to control complexity and cost.

* Cost Premium is Real: The agent itself is more expensive than traditional options. For a large utility-scale BESS,
this capital expenditure (CapEx) line item is noticeable. The ROI argument hinges on asset preservation, not just
first cost.

* Environmental & Health Trade-offs: While it has zero ozone depletion potential, it has a high global warming
potential (GWP). There's also a strict exposure limit for personnel. This means you must have proper delay

mechanisms and alarms to ensure personnel evacuation before discharge. 1've walked sites where the sequencing

logic for this was the most debated item in the safety revigﬁw.
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¢ |t Doesn't Cool the Battery: It extinguishes the flame and can help inert the space, but it doesn't remove the heat
from a cell in thermal runaway. That's your thermal management system's job. If that system failed, Novec will
put out the fire, but the chain reaction might continue smoldering. Post-discharge procedures are critical.

Case in Point: A German Grid-Support Project

Let me give you a real example from a project we supported in North Rhine-Westphalia. The utility needed a 20
MW/40 MWh grid-stabilization system that could black start. The design was solar PV + a large lithium-ion BESS +
two backup diesel gensets, all containerized.

The Challenge: The local fire code was extremely strict about indoor/containerized lithium-ion storage. The insurer
demanded a clean agent for the BESS to minimize secondary damage. However, the site had space constraints that
ruled out large inert gas tanks.

The Solution & Integration: The BESS container got a tailored Novec 1230 system with very early smoke detection
(VESDA) and multiple thermal sensors. The diesel enclosures got a traditional foam-based system. The geniusand the
hard partwas in the control logic. A master safety controller received signals from all subsystems. If the VESDA detected
smoke in the BESS, it would first attempt to isolate the affected rack, ramp up the dedicated HVAC for that container,
and only then, if temperatures kept rising, discharge the Novec. Simultaneously, it would signal the gensets to delay start
until the BESS compartment was verified as inert, preventing a potential ignition source. This layered, intelligent
integration is what made it work.

My Take: Balancing the Scales for Your Project

So, is Novec 1230 the right choice? Here's my firsthand insight: It's an excellent fit when your hybrid system's BESS is
the high-value, sensitive core that you cannot afford to lose to either fire or water damage, and when space is at a
premium. Your Total Cost of Ownership (TCO) calculation must factor in preserved asset value and lower downtime,
not just CapEx.

At Highjoule, when we design these integrated systems, we never spec a suppression agent in isolation. We model the
entire thermal and safety ecosystem. Does the C-rate of the battery influence heat generation? Absolutely, so our
thermal management design is agnostic to the suppression. Is the system compliant with UL, IEC, and the local fire
marshal's whims? It has to be. Our approach is to use tools like Novec 1230 where they shine, design robustly for their
limitations, and ohsess over the integration logic that ties the solar, storage, and diesel together into a truly resilient asset.

The real question for you isn't just "What are the benefits and drawbacks of Novec 1230?" It's "How do we design a
holistic safety strategy where Novec, or any agent, is one well-orchestrated player in protecting our grid investment?"
What's the one safety "what-if" scenario on your current project that's hardest to answer?
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