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The Real Fire Problem Utilities Aren't Talking About

Let's be honest. When we chat about deploying a 1MWh battery storage system for a public utility or a community
microgrid, the conversation starts with Levelized Cost of Energy (LCOE), peak shaving, and grid stability. Fire safety?
It's often that last-minute checkbox, a line item in the compliance section. But after two decades on sites from Texas to
Bavaria, I've seen this mindset shift. A single thermal runaway event isn't just a safety incident; it's a multi-million dollar
liability, a PR nightmare, and a massive setback for local renewable adoption.

The core pain point isn't just having fire suppression. It's about choosing a system that balances three things: putting out
the fire effectively, minimizing collateral damage to the rest of your expensive BESS, and not breaking the bank on
installation or maintenance. Traditional water-based deluge systems? They'll stop a fire, sure, but they can also write off
an entire containerized system due to water damage and contamination. For a 1MWh unit, that's a huge capital loss.

This is where the industry chatter turns to "clean agents" like Novec 1230. But is it the magic bullet for every 1MWh
solar storage deployment? Let's grab a coffee and talk reality, not just specs.

Why Novec 1230 Entered the Room (And When It Shines)

Novec 1230 fluid, for those less familiar, is a fluorinated ketone. In plain English, it's a electrically non-conductive,
colorless liquid that extinguishes fire primarily by removing heat. It evaporates quickly, leaving no residue. That "no
residue" part is a big deal for sensitive battery racks full of electronics.

From a project manager's lens, the benefits are compelling, especially when you're aligning with strict US and EU
standards:

UL 9540A Compliance Path: This is the big one in North America. The test standard for evaluating thermal
runaway fire propagation. Using a listed clean agent system like Novec 1230 can be a key part of passing this
hurdle and getting local Authority Having Jurisdiction (AHJ) approval. It's a recognized solution.
Zero Residue, Zero Downtime (Theoretically): This is the #1 selling point. Since it evaporates, it doesn't ruin
undamaged battery modules or control equipment. The idea is that you could potentially isolate the affected
rack, suppress the fire, and keep the rest of the system online. For a utility relying on that 1MWh for grid
services, minimizing downtime is revenue protection.
Space-Efficient: Compared to some gas-based systems that require massive cylinder banks, the liquid storage for
Novec can be more compact. In a standard 20ft or 40ft BESS container where every square foot is optimized for
power density, this matters.
Environmental Profile: It has a low Global Warming Potential (GWP) and zero Ozone Depletion Potential
(ODP). This aligns with the sustainability goals of the solar-plus-storage project itself, which is a strong point for
public utilities answering to community and regulatory boards.

At Highjoule, we've integrated Novec systems for clients where the primary directive was "maximum asset protection
with minimal operational interruption." For a critical microgrid supporting a remote community or an industrial park,
this logic is sound.



The Technical Nuance: It's About Cooling, Not Smothering

Here's a key insight from the field: Lithium-ion battery fires are about thermal management gone wrong. The goal is to
cool the adjacent cells to break the chain reaction of thermal propagation. Novec 1230's mechanism is primarily heat
absorption. When deployed correctlyand I stress correctlydirectly into the battery rack or module enclosure, it can
rapidly pull heat away from neighboring cells. This is different from inert gases that work by oxygen depletion, which
can be less effective in hard-to-seal, ventilated BESS containers.

The Other Side of the Coin: What We See On Site

Okay, now for the frank discussion. No technology is perfect, and deploying Novec 1230 in a 1MWh system comes with
real-world drawbacks that you need to budget and plan for.

Cost, The Elephant in the Room: Honestly, the fluid itself is expensive. For a 1MWh system, filling the
suppression pipes and tanks represents a significant Capex line item. You're not just paying for the hardware
(pipes, nozzles, detectors), but for the proprietary chemical. This can impact your project's overall LCOE
calculation.
Container Integrity is Non-Negotiable: For the fluid to work as designedvaporizing and filling a volumethe BESS
container needs to be relatively airtight during discharge. We've seen projects run into issues where cost-cutting
on container seals or mandatory ventilation openings compromised the system's effectiveness. It requires a high-
quality, purpose-built enclosure. Our engineering team spends a lot of time on this detail.
It's Not a "Set and Forget" System: The pipes, nozzles, and pressure vessels need regular inspection, just like any
other pressurized system. Leaks are a waste of very expensive fluid. The maintenance schedule and cost need to
be factored into OpEx from day one.
Limited "Soak Time": Because it's a vaporizing liquid, its "hold time" in a space can be less than that of inert
gases if there are leakage paths. Battery fires can re-ignite if cells remain above critical temperature. This means
the system design must ensure the agent is concentrated at the source long enough to cool cells below the
runaway threshold.

  



A Tale of Two Projects: California vs. North Rhine-Westphalia

Let me give you a real contrast from our project logs. It highlights how local standards and priorities shape the choice.

Case 1: California, USA. A 5MW/10MWh solar farm support project (ten 1MWh units). The local fire marshal,
influenced by recent high-profile incidents, was adamant about UL 9540A test data and wanted a clear, recognized
suppression path. Novec 1230, with its UL listings and proven use in data centers, became the preferred choice to secure
the permit. The client accepted the higher Capex for faster regulatory approval and the "residue-free" marketing
advantage. The key was working with the AHJ early to design the container's venting/sealing strategy around the
Novec system's requirements.

Case 2: North Rhine-Westphalia, Germany. A 2MWh industrial behind-the-meter storage system (two 1MWh units).
Here, the focus was intensely on overall lifecycle cost and environmental footprint per IEC standards. The client's risk
assessment, following German engineering norms, concluded that a well-designed early detection system (VOC, smoke,
temperature) coupled with targeted direct cooling and compartmentalization of racks could manage risk at a lower
lifetime cost. They opted for a hybrid approacha less expensive inert gas for the main aisle and a very targeted, smaller
Novec system only within individual, high-risk module enclosures. It was a more nuanced, cost-optimized solution.

Two similar 1MWh blocks, two different solutions driven by regulation and cost perception.

Making the Call: Is It Right for Your 1MWh System?

So, how do you decide? Throwing a premium solution at every project isn't smart engineering. Here's my field checklist:

Talk to Your AHJ First: Before you design anything, have an informal chat with the local fire authority. Is
Novec 1230 a familiar, approved solution? Does it simplify your permitting? If yes, that's a massive pro.
Calculate Total Cost of Ownership: Don't just look at installation. Model the 20-year cost: initial fluid fill,
potential recharge costs after testing/leaks, and specialized maintenance. Compare it to other compliant systems.
Audit Your Container Design: Is your BESS container manufacturer experienced in building for clean agent
systems? Can they guarantee the required enclosure integrity? This isn't an off-the-shelf add-on.
Define "Mission Critical": Is this 1MWh system supporting a hospital microgrid where downtime is
unacceptable? Or is it part of a large, distributed fleet where redundancy is built-in? The value of "residue-free"
asset protection scales with the criticality of the single unit.

At Highjoule, our approach is agnostic. We don't push one technology. We start with your risk model, local codes (be it
UL, IEC, or IEEE), and financial constraints. Sometimes, Novec 1230 is the standout answer for a 1MWh system.
Other times, a combination of detection, targeted cooling, and compartmentalizationdesigned into the BESS from the
ground up like we do with our own modular packsprovides a safer, more economical outcome over the system's life.

The goal isn't to buy a fire suppression system. The goal is to manage thermal runaway risk in the most reliable and cost-
effective way for your specific project. Sometimes that path is paved with a premium fluid, and sometimes it's smarter
engineering elsewhere. What's the biggest hurdle your team is facing with the safety case for your next grid storage
deployment?
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