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Beyond the Box: Why Manufacturing Standards for Novec 1230 Fire
Suppression Are Non-Negotiable for Data Center BESS

Honestly, if you've spent any time on site like | have, you know the conversation around data center backup power has
shifted. It's no longer just about uptime and kilowatts. It's about risk mitigation. I've walked through enough industrial
parks and data halls to see the nervous glance a facilities manager gives a large battery container. That silent question
hangs in the air: "What happens if it fails, catastrophically?" This is where the real engineering discipline, often hidden
in manufacturing standards, makes all the difference.
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The Real Problem: It's Not Just About Having a Suppressant

The common phenomenon | see across the US and Europe is a checkbox mentality. "Does the BESS container have a
fire suppression system? Check." Spec sheets list "Novec 1230" as a feature. But here's the painful gap: specifying the
agent is only 10% of the safety equation. The other 90% lies in how the system is manufactured, integrated, and tested
as a cohesive unit.

Is the container shell sealed to the right ingress protection (IP) rating to contain the agent long enough to be effective?
Are the pipework materials compatible with Novec 1230 under all temperature extremes? Is the distribution nozzle
layout designed based on computational fluid dynamics (CFD) modeling for your specific battery pack arrangement, or
is it a generic grid? I've seen firsthand on site where a poorly mounted nozzle simply blasted agent onto the top of a
battery module, leaving the thermal runaway event to continue unchecked underneath. The standard existed on paper,
but the manufacturing and integration failed the intent.

The Agitating Truth: The Staggering Cost of Cutting Corners

Let's talk numbers. The National Renewable Energy Laboratory (NREL) has been clear: while serious BESS incidents
are rare, their impact can be total. We're not talking about a failed inverter. A single thermal runaway event can
cascade, leading to a total loss of the asset, prolonged downtime, and astronomical insurance and liability claims. For a
data center, a failed backup power container during an outage isn't an equipment loss; it's a business continuity disaster.

The financial agitation is real. A container built to vague "industry norms" instead of rigorous manufacturing standards
might save 5-10% on CapEx. But it multiplies the risk of a total loss event that could be 100-1000x that "savings."
Insurance providers are now acutely aware of this dichotomy. They're starting to ask for more than a datasheet; they
want proof of compliance to recognized manufacturing and testing standards for the entire fire suppression system.
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https://www.nrel.gov/news/program/2021/energy-storage-fires-can-be-mitigated-with-appropriate-safety-measures.html

The Solution is in the Standards: Manufacturing Rigor for Novec 1230 Systems

This is where specific Manufacturing Standards for Novec 1230 Fire Suppression Energy Storage Containers come in as
the critical solution. They translate the "what" into the "how." For the US market, this means alignment with UL
9540A test method insights being baked back into the build process. For the global stage, it's about adhering to the rigor
of IEC 62933-5-2 for safety.

These standards dictate:

¢ Material Compatibility: Every gasket, sealant, and pipe material must be certified for long-term exposure to
Novec 1230 without degradation.

* System Integrity Testing: The entire container undergoes pressurized hold testing (like a helium leak test) to
ensure agent containment.

* Pre-Engineered Nozzle Layouts: Designs are based on specific energy density (kWh/m3) and cell chemistry,
ensuring uniform agent distribution at the required concentration.

¢ Control System Interlocks: Manufacturing standards define how the suppression system must be hardwired to
the BESS's own thermal management and control system for instant, automatic activation.

At Highjoule, this isn't a theoretical exercise. Our GridShield” Industrial containers for critical backup are built from the
ground up with these standards as the blueprint. The LCOE (Levelized Cost of Storage) conversation changes when you
factor in risk-adjusted lifetime. A slightly higher initial investment in a rigorously manufactured system drastically
reduces the probability of a zero-return catastrophic event, optimizing the true LCOE over 15+ years.

A Case Study: A Close Call in Northern Germany

Let me share a relevant, anonymized project. A large colocation data center in Lower Saxony deployed a third-party
BESS for peak shaving and backup. During a routine discharge cycle, a faulty cell interconnect in one module led to a
hot spot. The thermal management system lagged, and the temperature spiked towards thermal runaway thresholds.

—————— S T il e e



The Novec 1230 system activated. But due to a manufacturing defecta sub-standard solenoid valve that wasn't part of a
qualified component listthe agent flow was delayed by 8 seconds and was only at 80% pressure. It suppressed the initial
flame but failed to fully inert the module. The fire department was called, and the entire container was quarantined for
a week. Result? Two weeks of lost revenue for the BESS, a full forensic investigation, and a mandated retrofit of the
entire suppression system on all their units. The downtime and retrofit cost eclipsed the entire project's anticipated
annual revenue.

The lesson? The battery module didn't fail the standard. The fire suppression system's manufacturing did.

Expert Insight: Demystifying Thermal Runaway and C-Rate

You'll hear "thermal runaway" a lot. Think of it not as a fire, but as a chemical chain reaction inside a battery cell that
produces intense heat and flammable gas. Once it starts in one cell, it can cook its neighbor, creating a domino effect.
The goal of suppression is to cool and inert faster than that chain reaction spreads.

Now, connect this to C-Rate. Simply put, a C-rate is how fast you charge or discharge a battery. A 1C rate means fully
discharging in 1 hour. A 2C rate is twice as fast, in 30 minutes. Data center backup often demands high C-ratesyou
need a lot of power, fast. This high-power discharge generates significant heat. A robust thermal management system is
the first defense, but if it's overwhelmed, that's when your manufacturing-standard-compliant suppression system is the
ultimate fail-safe. The standards ensure that suppression system can handle the unique thermal and gas release profile of
a high C-rate induced failure.

Why This Matters for Your Next Deployment

So, what should you do? Move the conversation with your BESS provider from features to verifiable processes. Ask for
the documentation: the material compatibility certificates, the container integrity test reports, the CFD models for agent
distribution. Ask how their manufacturing quality control ensures every valve and nozzle is installed per the certified
design.




Our approach at Highjoule has been to make this transparency a cornerstone. We provide a compliance dossier with
every GridShield container for critical infrastructure, because we've seen the alternative. It's about building a system
that lets the data center operator sleep soundly, knowing their backup power is not just a source of energy, but a
monument to safety engineering.

What's the one question you're not asking your BESS supplier about fire safety that you probably should?
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