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When the Heat is On: Why Fire Safety Isn't Just a Checkbox for BESS in
Demanding Environments

Honestly, if you've been in this industry as long as I have, you've seen the conversation around battery energy storage
evolve. It started with "Can we do it?" moved to "What's the cost?" and is now, firmly, centered on "How do we
manage the risk?" I've sat across from enough plant managers, mining Ops directors, and commercial facility owners to
know that when they look at a BESS, their first thought isn't about C-rate or round-trip efficiency. It's about what
happens on a 45C (113F) day, in a remote location, if something goes wrong. That's not fear-mongering; that's
responsible planning. Let me walk you through a real scenario that perfectly illustrates why the right fire suppression
system isn't an add-onit's the foundation of a viable project.
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The Real Problem: It's More Than Just Flames

The common perception of a battery fire is a big, obvious blaze. In reality, the greater threat from a thermal runaway
event in a lithium-ion battery is often the toxic, flammable gas venting that precedes visible flames. This gas cloud can
be explosive, and traditional water-based or even some clean agent systems aren't designed to tackle it proactively. The
core problem we face, especially in off-grid or critical industrial applications like mining, is a cascade failure. One cell
goes, it heats its neighbors, and you have a runaway situation that can wipe out an entire battery rackand with it, your
critical power supply.

Why This Keeps Operations Managers Up at Night

Let's agitate that pain point a bit. I've seen this firsthand. You're not just looking at asset loss. You're looking at:

Catastrophic Downtime: A mining operation losing power isn't like an office building having a brownout. It
halts multi-million dollar extraction processes, risks personnel safety underground, and disrupts 24/7 schedules.
The financial bleed is immediate and severe.
Insurance & Compliance Nightmares: In the US and Europe, standards like UL 9540A are becoming the
benchmark for fire safety testing. Insurers are increasingly demanding it. Deploying a system without a tested
and proven suppression method can mean exorbitant premiums or outright denial of coverage. The IEA has
emphasized that safety and security protocols are now inseparable from storage deployment economics.
The Remote-Factor Multiplier: In a Mauritanian mining site, or a solar farm in West Texas, fire departments
aren't 5 minutes away. The system must be self-sufficient, able to detect and suppress an incident long before
any external help could arrive. The risk equation changes completely.

A Case in Point: Powering Remote Mining in Mauritania

This brings me to a project we were involved with last year. A major mining company in Mauritania needed a reliable,
mobile power source for a new, remote exploration site. Diesel gensets were the baseline, but the cost and logistics of
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fuel transport were astronomical. They wanted a hybrid solution: a solar-plus-storage microgrid anchored by a mobile
BESS container.

The technical challenges were textbook: extreme ambient heat (regularly above 40C/104F), abrasive dust, and zero grid
backup. But the paramount challenge, voiced clearly by their risk management team, was fire safety. They couldn't
afford a single incident that could endanger personnel and set back exploration by months.

The solution centered on the container's integrated safety system. We didn't just slap a fire extinguisher on the wall. The
entire design was built around prevention and containment.

Key design features included: 

Advanced Thermal Management: We overspec'd the cooling system. It's not just about keeping batteries at 25C
for optimal life; it's about ensuring even cooling during peak charge/discharge cycles to prevent hot spots that
can initiate thermal runaway.
Gas Detection, Not Just Heat Detection: Sensors were placed to detect hydrogen, carbon monoxide, and volatile
organic compounds (VOCs)the early warning signs of cell off-gassinglong before temperatures spike.
The Core Solution: A Novec 1230 Fire Suppression System: This was the critical layer. Upon detection of off-
gassing or a temperature spike, the system would flood the sealed battery compartment with 3M? Novec? 1230
fluid.

Novec 1230: Going Beyond the Fire Extinguisher

Let me break down why this agent was the right fit, in non-technical terms. Think of thermal runaway as a chain
reaction. The goal is to break the chain at its weakest link: heat.

Novec 1230 works primarily by removing heat at an incredible speed. It's a "clean agent" C it evaporates without
leaving residue, so it doesn't ruin the expensive battery modules it's trying to save. But more importantly for BESS
applications, it has a high volumetric heat capacity. In my words from the site: "It soaks up the heat like a super-sponge,
cooling the cells down below the runaway threshold almost instantly." This stops the cascade.



Contrast this with water, which is great for putting out open flames but is conductive and can cause short circuits in
adjacent modules, potentially making the situation worse. Other agents might suppress flames but don't cool the cells
effectively enough to stop the internal chemical reaction.

For Highjoule, specifying a system like this is non-negotiable for mission-critical industrial applications. It's about
designing for the worst-case scenario to ensure the best-case operational outcome: uninterrupted, safe power. Our
engineering for standards like UL/IEC 62933 and UL 9540A isn't just about passing a test; it's about baking those
safety principles into the container's DNA from the first CAD drawing.

What This Means for Your Deployment

So, what's the takeaway for a project manager in Nevada or an energy director in Germany?

1. Safety is a System, Not a Component: Demand a holistic view. Ask your BESS provider not just "Do you have
fire suppression?" but "How does your BMS work with your gas detection, thermal management, and
suppression system to prevent an event?"

2. Total Cost of Ownership (TCO) Includes Risk Mitigation: A system with a premium safety feature like Novec
1230 might have a higher CapEx. But weigh it against the potential OpEx of downtime, insurance claims, and
asset replacement. The Mauritanian mine viewed it as an insurance policy with a 100% guaranteed payout in
safety.

3. Future-Proofing with Standards: Specifying UL 9540A-tested solutions isn't just for today. It's about ensuring
your asset remains compliant, insurable, and financeable for its entire 10-15 year lifespan as regulations tighten.

  

A Final, Practical Thought

Next time you evaluate a BESS proposal, flip to the safety section first. If the discussion is thin, that's a red flag. If it
dives deep into detection methodologies, agent selection rationale, and compliance pathwaysyou're talking to a team
that's been on-site, that understands the real-world stakes. The question isn't whether you can afford an advanced
system like this. It's whether, in your environment, you can afford to go without it.



What's the single biggest safety concern you're wrestling with for your next storage deployment?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/real-world-case-study-of-novec-1230-fire-suppression-mobile-power-container-for-
mining-operations-in-mauritania

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

