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The Unspoken Trade-Off in Industrial BESS: Fire Safety vs. Project
Viability

Honestly, if you're looking at deploying a 5-megawatt-hour battery system for your industrial park or manufacturing
facility, you've already run the numbers on peak shaving, demand charge management, and maybe even some backup
power. The business case looks solid. But then you get to the safety section of the vendor proposal, specifically fire
suppression, and suddenly there's a whole new layer of complexityand cost. I've been on sites from Texas to North
Rhine-Westphalia where this single decision has delayed projects by months. It's not just a check-box for the AHJ
(Authority Having Jurisdiction); it's a fundamental choice impacting your system's lifetime cost, operational simplicity,
and, most critically, risk mitigation. Let's talk about why the choice between suppression agents, particularly Novec
1230, matters more than you might think.
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The Real Cost of Inaction: More Than Just Insurance Premiums

The push for behind-the-meter, utility-scale storage in industrial zones is accelerating. According to the National
Renewable Energy Laboratory (NREL), the commercial and industrial (C&I) segment is one of the fastest-growing for
stationary storage, driven largely by economics. But here's the phenomenon | see: the safety conversation is often
reactive, not proactive. It's driven by an insurer's requirement or a recent headline about a battery fire, rather than
being baked into the initial design philosophy.

This leads to a painful agitation phase late in the project. You might have your container layout finalized, your
interconnection studies done, and then you're told you need a fire suppression system that complies with, say, NFPA
855 and UL 9540A. The default, traditional choice has often been water-based sprinkler systems or certain clean agents.
But for a densely packed 5MWh BESS container, water can mean total write-off of the asseteven if it stops the fire, the
water damage to thousands of battery cells and sensitive power electronics is catastrophic. The business interruption cost
compounds the physical loss. You're not just replacing a battery rack; you're looking at months of downtime. I've seen
firsthand how a single thermal runaway event, without proper targeted suppression, can turn a $2 million capital asset
into a $5 million liability when you factor in cleanup, downtime, and reputational harm to the facility.

Beyond the Checkbox: What "Compliance" Really Means for BESS Fire Safety

So, you need a system that passes the test. UL 9540A is the benchmark for fire safety evaluation in the US, and similar
IEC standards apply in Europe. But passing a test in a lab and providing effective, reliable protection in the varied
conditions of an industrial park for 15+ years are two different things. The key is understanding the "how."

Traditional suppression might flood the entire container volume. A more modern approach, and one we rigorously
design into Highjoule's utility-scale BESS for industrial applications, involves early detection and targeted agent
delivery. The goal is to intercept the chain reaction of thermal runaway at the module or rack level, before it
propagates. This is where the choice of agent becomes critical. It needs to be fast-acting, non-damaging to electronics,
safe for personnel and have a m|n|mal enwronmental footprlnt This isn't jUSt about putting out a flre it's about
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sustainability goals.

Novec 1230 Deep Dive: The Engineer's Perspective

Let's get into the weeds on Novec 1230 fluid. I'm not here to sell you a chemical; I'm here to explain why it's become a
preferred spec for many of our engineers and our savvy clients in high-value, high-availability industrial settings.

First, the basics. Novec 1230 is a clean agent fire suppressant. In plain English, it's a liquid that turns into a gas when
discharged, snuffing out fire primarily by removing heat. Here's why it scores high for BESS applications:

* No Residue, No Damage: This is the big one. It evaporates completely. After a discharge event, there's no
corrosive residue or water to clean up. This means if the suppression system activates for a small, contained
thermal event, you can potentially isolate the affected rack, replace it, and bring the rest of the system back
online much faster. The impact on your Levelized Cost of Storage (LCOS) is significantit preserves the majority
of your asset value.

* Low Toxicity & Safe for Occupied Spaces: Its design concentration for fire suppression is safe for personnel,
which is crucial for systems that might be located near warehouse entrances or maintenance bays. You don't
need complex delay systems for evacuation.

¢ Environmental Profile: It has a low global warming potential and zero ozone depletion potential. For industrial
parks with strong ESG commitments, this aligns with broader corporate goals, something we discuss frequently
with our clients' sustainability officers.

The trade-off? Honestly, upfront cost. The agent itself is more expensive than water or some older gases. But this is
where total cost of ownership (TCO) analysis is vital. When you factor in the potential asset preservation and reduced
business interruption risk, the economics often shift. Furthermore, because it's so effective in lower concentrations, you
often need less physical agent storage than with other systems, simplifying the container layout.

A Tale of Two Projects: Lessons from the Field




Let me give you a real-world contrast from my time on site. We were involved in two 5MWh BESS projects for
manufacturing plants, one in the Midwest US and one in the Netherlands.

The Midwest project initially opted for a standard sprinkler system to meet local code at the lowest capex. During
commissioning, a faulty connection on a high-voltage busbar caused a significant arc flash event, which ignited
surrounding materials. The sprinkler system did its job and prevented structural fire spread. However, the water
damage rendered the entire BESSevery battery module, PCS, and controllera total loss. The cleanup was a hazmat
situation. The plant lost its new demand charge management capability for over 14 months while the system was
redesigned, re-permitted, and rebuilt. The business case was shattered.

The Netherlands project, serving a chemical processing facility with strict internal safety protocols, integrated a Novec
1230 system with very early smoke detection (VESDA) and targeted nozzles at each battery rack. Last year, a single cell
within a module entered thermal runaway due to a manufacturing defect. The system detected the off-gassing at the
earliest stage, isolated the rack electrically, and discharged the Novec agent directly into that single rack's enclosure. The
event was contained. The facility's energy manager showed me the datathe rest of the system never stopped operating.
They replaced the single affected rack (under warranty) during a scheduled maintenance window two weeks later. The
cost of the agent recharge was a fraction of the potential loss.

This isn't to say Novec 1230 is a magic bullet. It requires a well-integrated detection and delivery design. At Highjoule,
our approach is to design the thermal management and fire suppression as one cohesive system from the start, not as an
add-on. This includes ensuring proper sealing of the container to maintain agent concentration and sophisticated
airflow management to help with early detection.

Making the Decision: Factors Beyond the Data Sheet

So, how should you, as a facility or energy manager, think about this? When comparing fire suppression for your
5MWh industrial BESS, move beyond the basic compliance question. Ask your vendor, or better yet, your system
integrator with real deployment experience like our team at Highjoule, these questions:

* Integration: Is the suppression system an afterthought bolted onto a standard container, or is it designed in
tandem with the thermal management system (how we manage C-rate and heat)? The latter is far more effective.

¢ Containment Strategy: Does the design aim to flood the whole volume or target specific zones? Targeted
protection usually offers better asset preservation.

¢ Recovery & Uptime: What is the post-discharge procedure? How long to inspect, clean, recharge, and restart?
Get specific timelines and cost estimates for each scenario.

* Local AHJ & Insurer Dialogue: We often act as a technical liaison here. Have they engaged with your local fire
marshal and insurer on the proposed system? Their buy-in is as important as any test standard.

¢ Total Lifecycle Cost: Model the TCO with different suppression options. Include potential risk-adjusted costs of
downtime and asset loss. The "cheapest™ system at procurement can be the most expensive over 20 years.

The choice between Novec 1230 and other methods isn't purely technical; it's a financial and risk management decision
that reflects how you value operational resilience. In the dense, high-value environment of an industrial park, where
downtime costs thousands per hour, the ability to contain an incident and recover quickly isn't a luxuryit's what
separates a smart investment from a vulnerable liability.

What's the one question about BESS safety keeping you up at night regarding your project? Let's talk it through.
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