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Beyond the Box: Why Manufacturing Standards for Fire Suppression
Define BESS Safety for Your Data Center

Honestly, when I'm on site with a client looking at a battery energy storage system (BESS) for their data center backup,
the conversation quickly moves past kilowatts and kilowatt-hours. It lands squarely on one thing: "How do we know it
won't burn?" It's a fair question. We're talking about protecting millions in IT infrastructure and, more importantly,
ensuring business continuity. Over my 20-plus years, 1've seen the industry's approach to safety evolve from an
afterthought to the very foundation of a reliable system. And at the heart of that foundation for modern, containerized
BESSespecially in critical applications like data centersare the manufacturing standards for integrated fire suppression,
specifically using agents like Novec 1230.
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The Real Problem: It's Not Just About Having a System

The common phenomenon | see across both the US and Europe is a checkbox mentality. A spec sheet says "fire
suppression system included," and that often satisfies a basic requirement. But here's the rub I've witnessed firsthand:
not all systems are created equal, and the devil is in the manufacturing and integration details. A suppression tank
bolted onto a container wall is not the same as a system engineered, tested, and manufactured as an integral part of the
BESS container from the ground up.

The core pain point is the assumption of safety versus proven, manufactured safety. A data center operator might think
they're covered because they see a UL listing on a component. However, the overall system's performance in a real
thermal event depends on countless factors governed by its manufacturing: the placement and type of smoke and heat
detectors, the routing and integrity of the agent delivery piping, the sealing of the container to hold the agent at the
correct concentration, and the system’s control logic. A weak link in any of these, stemming from a lax manufacturing
standard, renders the entire safety system questionable.

The Hidden Cost of "Compliant Enough™

Let's agitate that pain point a bit. What happens when manufacturing standards are an afterthought?

¢ |nsurance Headaches: In the US, particularly in states like California or Texas with dense data center hubs,
insurers are increasingly demanding proof beyond a basic listing. They want to see compliance with rigorous test
standards like UL 9540A, which evaluates fire propagation. A system not manufactured to precise standards will
struggle to pass this, leading to exorbitant premiums or even denial of coverage. The National Renewable
Energy Laboratory (NREL) has documented how safety concerns are a top barrier to BESS deployment.

* Project Delays and Retrofit Nightmares: Imagine your BESS is delivered, but the local Authority Having
Jurisdiction (AHJ)the fire marshalrejects it because the suppression system's integration doesn't meet specific
NFPA or local fire codes. I've been on sites where this caused months of delay. Retrofitting a fire suppression
system |nto a bU|It contalner is complex costly, and often less eﬁectlve than one built-in from the start.
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quickly enough or might fail to distribute the suppression agent effectively. In a data center context, this isn't just
a battery fire; it's a potential cascade that threatens the entire facility's uptime.

The Solution is in the Standard Itself

This is where a laser focus on Manufacturing Standards for Novec 1230 Fire Suppression Lithium Battery Storage
Container becomes the non-negotiable solution. It shifts the paradigm from "adding a feature" to "engineering a
safeguard."”

For a clean agent like Novec 1230which is excellent for data centers because it's electrically non-conductive, leaves no
residue, and has a low global warming potentialthe manufacturing standard dictates everything. It specifies how the
container must be sealed to achieve and maintain the design concentration for the required duration (a key part of IEC
62933-5-2 standards). It defines the weld quality on piping, the certification of valves, the placement of nozzles to ensure
uniform flooding, and the integration of the detection system with the BESS's own battery management system (BMS).

At Highjoule, when we build a container for critical backup power, we don't source a suppression kit and install it. We
design the container around the safety system. Our manufacturing protocols are built to meet and exceed UL 9540A
and IEC requirements, ensuring that every weld, every gasket, and every wire is part of a validated safety ecosystem.
This upfront engineering rigor is what optimizes the true Levelized Cost of Electricity (LCOE) for the assethy
minimizing risk, avoiding downtime, and ensuring smooth regulatory approval.

Case in Point: A German Data Center's Preemptive Move

Let me give you a real example from a project we completed in Frankfurt, a major European data center hub. The
client was a colocation provider expanding their campus. Their primary challenge wasn't capacity; it was safety
certification for their backup power resilience. The local German regulations, influenced by VdS and IEC standards,
were stringent.

The solution was a 2 MWh containerized BESS. The pivotal factor in winning the project was our ability to present and
validate our detailed manufacturing quality plan for the integrated Novec 1230 system. We demonstrated:

* Precision sealing methods for cable penetrations and doors.
¢ Documented pressure testing for all suppression piping.
* Factory acceptance testing where the detection and suppression control logic was simulated with the BMS.




Because the system was manufactured as a unified whole, the TV inspection and local fire authority approval proceeded
smoothly. The client didn't face last-minute surprises. Their comment to me was telling: "You sold us a safety certificate
as much as you sold us a battery."

Expert Insight: Decoding "Thermal Runaway" and Why Response Time is
Everything

You'll hear the term "thermal runaway." Let's break it down simply. Imagine one battery cell overheats. It starts
producing its own heat and flammable gas, heating up its neighbors, causing a chain reaction. It's a battery pack's worst-
case scenario.

Here's the key insight from the field: The speed of your fire suppression system's response is the single most important
factor in containing a thermal runaway event. This speed isn't just about fast-acting detectors (though that's crucial). It's
about the manufacturing integrity of the agent delivery system.

If pipes aren't routed optimally or secured against vibration (as per strict manufacturing standards), agent flow can be
impeded. If the container isn't sealed, the agent concentration won't build up fast enough to suppress the fire and cool
the cells. A delay of even seconds can be the difference between a contained incident and a catastrophic module failure.
This is why at Highjoule, we obsess over the C-rate of our systems not just for discharge, but for safety responsehow
quickly the suppression can "discharge" into the hazard zone.

What This Means for Your Procurement Decision

So, when you're evaluating BESS providers for your data center backup, move the conversation beyond the battery cell
data sheet. Drill down into the manufacturing standards of the fire suppression system. Ask them:

* "Can you show me your quality control procedures for sealing the container for Novec 1230 containment?"
* "How is your suppression system control integrated with the BMS at a hardware and software level?"
* "Can you provide the test reports from the certified body that validated the system as manufactured?"
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Your due diligence here is your best insurance policy. It ensures the safety system isn't just a listed component but a

core, reliable function of your energy asset. After all, what's the point of backup power if the backup itself becomes a
risk?

What's the one safety specification your team is currently wrestling with for your next project?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/manufacturing-standards-for-novec-1230-fire-suppression-lithium-battery-storage-
container-for-data-center-backup-power



http://www.tcpdf.org

