Novec 1230 Fire Suppression: Reducing Environmental Impact of Hybrid
Solar-Diesel Systems for Military BESS
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Beyond the Mission: Why Fire Safety Choices Define the Environmental
Footprint of Military Hybrid Energy Systems

Let's be honest, when we talk about energy storage on forward bases or remote installations, the first things that come to
mind are resilience, uptime, and keeping the lights on for critical operations. The environmental impact of the
supporting systems? That often gets filed under "compliance" a box to check. But after two decades on sites from the
deserts of the Middle East to the forests of Europe, I've seen a quiet revolution. The choice of fire suppression system,
particularly for hybrid solar-diesel setups with large Battery Energy Storage Systems (BESS), is no longer just a safety
spec sheet item. It's becoming a core part of the sustainability and operational calculus for modern military
infrastructure. And the conversation increasingly centers on solutions like Novec 1230 fluid.
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The Hidden Environmental Cost of "Standard" Protection

Picture this: You've invested in a hybrid solar-diesel system to reduce fuel convoys, cut carbon emissions, and increase
energy independence. The BESS container is the heart of it, smoothing solar intermittency and allowing the diesel
gensets to run at optimal, efficient loads. Then, for fire protection, a traditional system using Halon or even some water-
based alternatives gets specified because it's "what we've always used."

Here's the on-site aggravation. First, if a discharge event occurs whether from a thermal runaway event in the batteries
or an external fault the cleanup is a mission-critical disruption. Some agents leave residues that corrode sensitive
electronics, turning a contained safety event into a prolonged, expensive system rebuild. 1've witnessed sites knocked
offline for weeks. Second, and this is crucial for remote bases, the environmental release of high-GWP (Global Warming
Potential) gases or chemicals that contaminate local soil and water creates a logistical and reputational nightmare.
You're not just fixing a battery rack; you're managing a hazmat situation in a sensitive location.

The Data Reality: Emissions Beyond the Exhaust Pipe

We rightly focus on reducing diesel consumption a report by the National Renewable Energy Laboratory (NREL)
highlights that DoD installations can derive significant benefits from hybrid microgrids. But the sustainability equation is
broader. The International Energy Agency (IEA) emphasizes the need for full life-cycle assessment of energy systems.
This includes the embodied carbon and potential operational emissions of all components, including safety systems.

A fire suppression agent with a high GWP, if accidentally released during maintenance or testing, can offset the carbon
savings from weeks of solar generation. For military planners operating under increasingly strict environmental
stewardship directives (like the U.S. DoD’s Net Zero initiatives or NATO's green guidelines), this is a tangible risk. The
goal isn't just to use green energy; it's to ensure the entire support infrastructure aligns with that principle.

Novec 1230: A Clean Agent for a Cleaner Mission Profile
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This is where engineered solutions like 3M's Novec 1230 fire protection fluid enter the frame. It's designed to address
the specific pain points of modern, electronics-heavy, environmentally sensitive deployments. From a technical
standpoint, it's a fluorinated ketone with a remarkably low GWP (less than 1), zero ozone depletion potential (ODP),
and an atmospheric lifetime of just a few days. In plain English: if it's released, it doesn't hang around in the atmosphere
contributing to climate change.

But the field benefits are what really matter. First, it's electrically non-conductive and leaves no residue. I've been part of
post-discharge inspections (thankfully, only tests!) where we powered the BESS back up immediately after airing out the
container. No corrosive cleanup, no damaged cable trays or inverter components. That means resilience the core
mission parameter is restored in hours, not weeks. Second, its toxicity profile is favorable, making it safer for personnel
who might need to enter a space after discharge.

Case in Point: A European Forward Operating Base Retrofit

Let me share a non-classified example from a project we supported in Northern Europe. A NATO member state was
retrofitting a remote surveillance base with a solar-plus-storage system to complement its diesel generators. The
challenge was threefold: extreme cold weather, very limited on-site maintenance personnel, and a location within a
protected watershed area.

The initial design specified a common gaseous agent. However, joint reviews with the base engineers and environmental
officers raised red flags about potential groundwater contamination risks in case of a container leak or system failure.
The alternative was a water mist system, but that introduced freeze-protection complexity and potential water damage
to the assets it was meant to protect.

Our team at Highjoule proposed a redesign using a UL-certified, pre-engineered Novec 1230 system integrated into the
BESS container. The key was the total system design:

¢ The fluid's low toxicity allowed for smaller, localized storage cylinders within the container itself, simplifying
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major win for both cost and reliability.

* Most importantly, it gave the environmental officers the confidence to approve the project, as the fire
suppression system's "environmental incident" risk was effectively neutralized.

The system passed stringent local (EU) and military-specific safety audits and has been operational for over two years.
The base commander later noted that the reduced environmental liability was a "force multiplier” for their sustainability
reporting, freeing them to focus on the mission.

It's More Than Just the Fluid: System Design & Total Impact

Choosing Novec 1230 isn't a magic bullet; it's about choosing a philosophy of integrated, low-impact design. At
Highjoule, when we spec a system like this, we're thinking about the whole chain:

¢ Thermal Management Synergy: A superior fire suppression system works hand-in-glove with the BESS's
thermal management. By preventing thermal runaway proactively with good cooling (managing that C-rate and
cell temperature), you reduce the statistical probability of ever needing the suppression system. But when you do
need it, you want the cleanest option.

® | COE (Levelized Cost of Energy) Consideration: True LCOE for military ops includes risk. A system that
minimizes downtime from safety events or environmental remediation directly lowers the operational cost of that
stored kilowatt-hour. It's an insurance policy that pays dividends in continuity.

e Compliance as a Foundation; Systems must be UL 9540A tested for fire safety, and the suppression hardware
itself needs to meet standards like NFPA 2001. Using a well-understood agent like Novec 1230 smooths the
certification path with bodies like UL or Intertek, which is critical for deployment on bases with strict codes.

Making the Choice: What to Ask Your BESS Integrator

So, if you're evaluating a hybrid solar-diesel BESS project, move fire suppression up the agenda. Don't let it be a default
selection by the electrical subcontractor. Ask your technology provider:

* "What is the GWP and environmental profile of the proposed fire suppression agent, and how does it align with
our base's environmental directives?"

"Can you show me a total system design that integrates thermal management and fire suppression to minimize
total risk?"

¢ "What is the expected recovery time and remediation process after a hypothetical discharge event?"
* "|s the system UL/CE marked as a whole, or just in parts?"

The right answer won't just be a datasheet. It'll be a conversation about your specific site, your risks, and your long-term
operational footprint. Because in today's military, sustainability isn't opposed to resilience it's a critical component of it.
The choice of what protects your energy storage is now a direct reflection of that understanding.

What's the biggest environmental compliance hurdle you've faced in your deployment? Is it local regulations, long-term
liability, or something else entirely?
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