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When the Heat is On: Why Fire Safety Can't Be an Afterthought for
Industrial BESS

Honestly, after two decades on sites from Texas to Tanzania, I've learned one thing the hard way: a battery fire isn't just
an operational hiccup. It's a full-blown business catastrophe. Especially when you're miles from the nearest fire station,
like at a remote mine or an isolated manufacturing plant. Let's talk about what really keeps project developers and asset
owners up at nightbeyond the usual chatter about LCOE and capacity.
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The Real Problem: It's Not Just About Compliance

Here's the scene I've seen too many times. A team specs out a BESS for an industrial site. They nail the energy density,
optimize the C-rate for their discharge needs, and get a great price per kWh. The fire suppression system? Often, it's
treated as a box to check for the permit. A standard sprinkler system or a generic gas agent gets tossed in the plans. But
on the ground, in a dusty mining operation or a corrosive coastal environment, that "check-box" solution can fail
spectacularly.

The core issue is that industrial and mining applications are uniquely brutal. They combine three major risk amplifiers:

Environmental Aggression: Fine particulate matter (dust, sand, metal dust) that can interfere with sensors and
cooling systems.
Remote Locations: Delayed emergency response times mean a small thermal event can escalate unchecked.
Critical Loads: These sites often power essential processes. Downtime isn't just lost revenue; it can halt multi-
million dollar extraction or production lines.

The Staggering Cost of "What If"

Let's agitate that pain point a bit. According to a National Renewable Energy Laboratory (NREL) analysis on BESS
failure incidents, thermal runaway events, while statistically rare, account for over 70% of the total financial loss when
they do occur. We're not just talking about replacing a battery rack. We're talking about:

Complete asset write-off.
Prolonged business interruption (weeks or months).
Skyrocketing insurance premiums, if you can get coverage at all afterward.
Regulatory scrutiny and potential permit revocation for the entire site.

I've been on the forensic side after an event. The smell of burnt lithium-ion is unforgettable, and the boardroom
meetings that follow are even worse. The question is never "Why did we spend on safety?" It's always "Why didn't we
invest in the right safety?"

https://www.nrel.gov


Enter Novec 1230: A Game-Changer for Harsh Environments

This is where the conversation shifts from generic suppression to engineered resilience. The solution we implemented
for a challenging mining operation in Mauritania centered on a Novec 1230 fluid-based fire suppression system,
integrated directly into the BESS container design from day one.

Why Novec 1230? It's a clean agent, meaning it extinguishes fire without leaving residue or conducting electricity. For a
sensitive, electronics-packed environment like a BESS, that's non-negotiable. But more importantly for industrial
settings:

It's non-corrosive, so it won't accelerate the degradation of battery terminals or busbars in salty or dusty air.
It has a low toxicity profile, allowing for safer use in semi-enclosed sites where personnel might be nearby.
It works via heat absorption, rapidly cooling the cell-to-cell thermal runaway chain reaction.

At Highjoule, we don't bolt this on. We design the thermal management and fire suppression as a single, cohesive
system. Our containers are built with segregated modules, so an event in one compartment is contained by the Novec
1230 system there, preventing propagation to the entire unit. It's a core part of our philosophy: safety isn't a feature; it's
the foundation.

From Theory to Reality: The Mauritania Mining Case Study

Let me walk you through the real-world scenario that cemented my belief in this approach. The client was an iron ore
mining operation in the Mauritanian desert. Their challenges were a textbook list of industrial BESS nightmares:

Extreme Environment: Blinding silica dust, daytime temperatures hitting 50C (122F), and no municipal fire
water supply.
Power Criticality: The BESS was to provide critical-hour power for processing, ensuring smooth operation
during grid instability.
Regulatory Hurdle: They needed a system that would satisfy both their international investors' safety standards
(looking at UL and IEC) and local codes.

We deployed a 4 MWh containerized BESS. The key was the integrated safety design. The Novec 1230 system was tied
to a multi-tiered detection networknot just smoke detectors, but also precise gas sensors (VOC and CO) and thermal
cameras monitoring individual cell temperatures. The system was designed to trigger at the earliest sign of off-gassing,
long before open flame.

The result? Two years of flawless operation in one of the harshest climates on Earth. The client's risk management team
sleeps better. Their insurers provided a preferred rate. And honestly, I sleep better too, knowing that system is out there
doing its job.



  

Under the Hood: What Makes This Work (In Plain English)

For the non-engineers making the buying decisions, here's the simple breakdown of why this specific tech pairing is so
effective. Think of a battery fire like a campfire. To stop it, you can either remove the wood (the fuel), the oxygen, or the
heat. In a sealed battery cell, the fuel and oxygen are already inside. You can't remove them. So your only lever is to
pull the heat out, incredibly fast.

That's the "C-rate" of safety. A high C-rate battery can discharge energy quickly. A high-performance suppression
system needs to "absorb" heat at an even more incredible rate. Novec 1230 does that. When it vaporizes, it sucks
thermal energy out of the burning cells, dropping them below the temperature needed to sustain the chain reaction.

Furthermore, our system design optimizes the Levelized Cost of Safety (LCOS)a term we use internally. It's not just the
upfront cost of the tank and pipes. It's the avoided cost of failure, the reduced insurance premium over 15 years, and the
value of uninterrupted operations. When you run that math, the premium for an engineered, integrated system like this
pays back many times over.

A Lesson for Every Market: Why This Matters in the US & Europe

You might think, "That's a desert mine case. My project is in Ohio or Bavaria." The principles are universal.
Regulatory bodies like UL with standards like UL 9540A (test method for evaluating thermal runaway fire propagation)
are pushing the entire industry toward a higher safety floor. What we deployed in Mauritania wasn't exotic; it was
(ahead of the curve).

Consider a BESS supporting a manufacturing plant in the US Midwest. It might face corrosive airborne chemicals
instead of sand. Or a system in coastal Europe, battling salt mist. The threat to conventional suppression systems is
different, but the consequence of failure is the same: massive financial and reputational loss.

For our clients in developed markets, the value proposition is about future-proofing and risk monetization. A BESS with
a UL-tested, integrated Novec 1230 system isn't just a piece of equipment; it's a risk-mitigated asset that looks better on

https://www.ul.com


the balance sheet. It simplifies permitting, often dramatically. It gives EHS (Environmental, Health, and Safety)
directors a definitive answer to their toughest questions. And it gives you, the decision-maker, the confidence to scale
your energy storage strategy without that nagging "what if" in the back of your mind.

So, next time you're evaluating a BESS proposal, look past the headline kWh price. Ask the harder question: "Walk me
through your fire suppression strategy for a worst-case scenario, not just for compliance, but for true asset protection."
The answer will tell you everything you need to know about the vendor's depth of experience. What's the one risk in
your upcoming project that keeps you up at night?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/real-world-case-study-of-novec-1230-fire-suppression-bess-battery-energy-storage-system-
for-mining-operations-in-mauritania

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

