Environmental Impact of Novec 1230 Fire Suppression for LMWh Solar
Storage in Public Grids
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Balancing Safety and Sustainability: The Novec 1230 Question for Grid-
Scale Solar Storage

Hey there. Let's be honest, when you're planning a 1MWh or larger battery storage system for a public utility grid, the
fire suppression spec sheet can feel like a compromise. You're committed to clean energy, but suddenly you're debating
chemicals. I've been on-site for commissioning where the local fire marshal points at the suppression tanks and asks,
"What's in there, and what happens if it goes off?" It's a moment that crystallizes the whole challenge. Today, | want to
chat about that very choice, specifically around systems using Novec? 1230 fluid, and why its environmental profile is
causing a significant shift in how we protect these critical grid assets.
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Thinking Beyond the Chemical: A Systems Approach
Making the Informed Choice for Your Project

The Non-Negotiable Safety Imperative

First, let's not mince words. A thermal runaway event in a grid-scale BESS is a low-probability, high-consequence
scenario. We're talking about densely packed energy. Standards like UL 9540A have rightfully pushed the industry
towards rigorous testing. The goal of any suppression system in this context isn't just to put out a fireit's to prevent
propagation from one battery module or rack to the next, buying critical time for emergency responders and protecting
millions in infrastructure.

The old default for many enclosures was water sprinkler systems. They work, but for a lithium-ion battery fire, they're a
blunt instrument. You need massive volumes, which leads to contaminated runoff watera huge environmental and
containment headache. Plus, water damage to adjacent, non-affected equipment can be a total loss. That's a tough cost-
benefit analysis for any utility CFO.

The Environmental Crossroads for Utilities

This is where the dilemma sharpens. Public utilities, especially in regions like California or the EU, are under immense
public and regulatory pressure to be environmental stewards. Deploying a solar-plus-storage project only to fill it with a
suppression agent that has a high Global Warming Potential (GWP) or a long atmospheric lifetime feels... contradictory.
It can even draw scrutiny from the same community groups that support the solar project.

The data paints a clear picture of the scale. The International Energy Agency (IEA) reports that global grid-scale battery
storage capacity is set to multiply exponentially this decade. Every one of those installations needs a protection plan.
The collective environmental footprint of those choices matters.

Why Novec 1230 is Gaining Traction

Enter clean agent systems, and specifically Novec 1230. From an on-the-ground engineering perspective, its appeal
comes down to a few key properties that address both sides of our dilemma:
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* Near-Zero GWP: With a Global Warming Potential of 1, it's often compared to CO?2 itself. This is a major
selling point when justifying the project’s overall lifecycle impact.

* No Ozone Depletion: It's not a HCFC or Halon. That simplifies permitting and aligns with long-term
environmental protocols.

¢ Rapid Extinguishing & Vapor Action: Here's the safety win. It extinguishes flames quickly and, crucially, it
works as a vapor. It can penetrate into battery rack enclosures and electrical cabinets where water or powders
can't reach, helping to cool and halt chain reactions.

* No Residue: This is a huge operational benefit. After a discharge, there's no corrosive powder or slurry to clean
up. You can inspect, replace affected modules, and potentially return the system to service faster, reducing
downtime cost.

Honestly, I've seen this firsthand. A system using a powdered agent had a small, non-BESS related electrical fault
trigger the suppression. The cleanup and equipment corrosion cost nearly as much as the fault itself. It was a mess.

The Technical Nuance: It's About Total Flooding

A key point we explain to clients is that Novec 1230 works on a "total flooding™ principle for the BESS container or
enclosure. The system is designed to achieve and maintain a specific concentration (usually around 4-6% by volume) for
a set period. This isn't a spot treatment; it's about creating an environment where combustion can't be sustained. Proper
design here is everythingairtightness, nozzle placement, and agent quantity calculations are critical. It's a core part of
our deployment checklist at Highjoule, ensuring the system isn't just installed, but optimally engineered for the specific
container layout and thermal management airflow.

A Case in Point: A Midwestern US Utility's Dilemma

Let me share a relevant, though anonymized, scenario. A municipal utility in the U.S. Midwest was deploying a 2.4
MWh BESS to firm up their solar generation and provide grid stability. Their initial design specified a different clean
agent. However, during the public comment period, an environmentally focused council member raised concerns about
the agent's GWP, which was over 3,000.

The project faced delays. We were brought in to consult. The challenge was to meet the stringent UL 9540A test-
derived requirements the fire marshal demanded, without creating a public relations liability. We redesigned the fire
suppression compartmentalization and specified a Novec 1230 system. The key was presenting the data: comparing the
GWP, the clean deployment, and the proven performance in similar UL and IEC test scenarios. We even set up a call
with the fire marshal and a systems engineer from the suppression manufacturer. The transparency and the vastly
improved environmental metrics got the project back on track.




Thinking Beyond the Chemical: A Systems Approach

Focusing only on the suppression agent misses the bigger picture. The most environmentally sound approach is to
prevent the suppression system from ever activating. That's where thermal management is your first and most critical
line of defense. A well-designed liquid cooling or advanced air-cooling system that maintains optimal cell temperature
uniformly is arguably the most important "environmental™ feature you can invest in. It extends battery life, maintains
performance, and drastically reduces thermal stress.

Furthermore, a superior Battery Management System (BMS) with early detection algorithms can identify potential cell
failures before they become thermal events. At Highjoule, our architecture layers these systems: proactive thermal
management, vigilant BMS monitoring, and then, as the final safety net, a precisely engineered suppression system like
one using Novec 1230. This layered approach minimizes risk and maximizes the system’s overall Levelized Cost of
Storage (LCOS) by avoiding catastrophic loss.

Making the Informed Choice for Your Project

So, is Novec 1230 the unequivocal "green™ answer for every 1MWh+ solar storage project? It's a fantastic tool, but the
answer, as always in engineering, is "it depends." You must weigh:

¢ Local Regulations: Some jurisdictions have specific lists of approved agents.

¢ Total Cost of Ownership: The agent itself has a cost, but factor in the potential cleanup and downtime costs of
alternatives.

* System Integration: The suppression system must be seamlessly integrated with your BMS and facility alarms.

¢ Container Design: The enclosure's integrity is paramount for a total flooding system to work.

The trend is clear, though. As public utilities strive to meet net-zero goals, every component of their renewable

infrastructure is being examined. Choosing a fire suppression solution with a minimal environmental footprint, like one
based on Novec 1230, is no longer just a technical decisionit's a statement of alignment with the broader mission of the
energy transition.



What's the biggest hurdle you're facing when trying to balance safety specs with sustainability goals for your grid storage
projects? Is it cost, regulation, or public perception? I'd love to hear what's top of mind in your planning meetings.
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