Manufacturing Standards for Novec 1230 Fire Suppression in 5SMWh
BESS: Why It Matters
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Beyond the Spec Sheet: The Unseen Rigor Behind Safe Grid-Scale
Batteries

Honestly, after two decades on sites from California to Bavaria, I've learned one thing: when you're responsible for a
5-megawatt-hour battery system sitting next to a community, the conversation changes. It's not just about kilowatt-
hours or dollars per cycle anymore. The first question from utility executives, fire chiefs, and community boards is
almost always the same: "How do we know it's safe?" And that, my friends, is where the real story beginslong before the
container arrives on site. It begins on the manufacturing floor, specifically with the standards governing how we build
fire protection, like Novec 1230 systems, right into the battery's DNA.
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The Real Problem: Trust Gaps in a Booming Market

The data is clear. The International Renewable Energy Agency (IRENA) projects that global battery storage capacity
needs to scale up massively to support the energy transition. In the US and Europe, we're seeing gigawatts of projects in
the pipeline. But here's the friction point | see firsthand: the industry's physical build-out is sometimes outpacing the
establishment of deep, granular manufacturing consensus. A utility might see two BESS units with "Novec 1230
suppression” on the datasheet, but the howthe manufacturing protocols, the quality control for pipe routing, the sensor
calibration procedurescan vary wildly. This isn't about cutting corners; it's about a lack of a unified, high-bar standard
for the process of integration.

Beyond the Headline: When "Compliance" Isn‘t Enough

Let's agitate this a bit. You've passed UL 9540A, the large-scale fire test. That's table stakes now, and it's a great
achievement. But that test is on a completed unit. What about the 500th unit rolling off the line? Or the one installed in
sub-zero Norway versus the one in arid Arizona? Manufacturing standards bridge this gap. They ensure that the safety
engineered into the prototype is reproducible at scale. Without them, you risk:

¢ Hidden Failure Points: A poorly supported pipe fitting that vibrates loose over two years of daily cycling.
* Inconsistent Agent Dispersion: Slight deviations in nozzle placement during assembly that create a weak zone in

the suppression cloud.
¢ System Response Lag: A sensor not calibrated to the exact thermal dynamics of that specific module layout,
delaying detection by critical seconds.

This isn't theoretical. Inconsistent practices directly impact long-term Levelized Cost of Storage (LCOS). A safety
incident, even a minor one, can lead to months of downtime, massive O&M costs, and reputational damage that stalls
future projects.
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https://www.irena.org/

The Solution: Manufacturing Standards as a Safety Blueprint

So, what's the answer? It's treating the integration of fire suppression not as a "add-on" but as a core, governed
manufacturing discipline. At Highjoule, when we talk about our Manufacturing Standards for Novec 1230 Fire
Suppression in our SMWh utility-scale BESS, we're talking about a documented, auditable process that lives on the
shop floor. It's our blueprint for turning a safety concept into a guaranteed, repeatable physical reality.

This goes beyond buying certified components. It dictates:

* Precision Assembly Protocols: Exact torque specs for every fitting, defined routing paths that avoid thermal and
electrical interference, and laser-guided alignment for nozzle installation to ensure perfect coverage maps.

¢ In-Line Functional Testing: Every single suppression zone in every container is pneumatically tested and its
detection loop validated before the battery racks are even installed. No "we'll test it at commissioning."

* Documentation & Traceability: Every component, from cylinder to smallest solenoid, is logged. If a field service
tech in Spain needs to check a valve's specs a decade from now, that data is instantly available.

This rigor is what lets me sleep at night. It's also what aligns perfectly with the risk-averse, due-diligence culture of
public utility grids. We're not just selling a battery; we're selling a verifiable safety pedigree.

Case in Point: A Lesson from the Field

Let me give you a real-world parallel. A few years back, | was involved in a project in Germany's North Rhine-
Westphalia regiona 20 MW/40 MWh system for grid frequency regulation. The client, a major utility, had stringent
Bauartgenehmigung (type approval) requirements. Their engineers didn't just want test reports; they spent days in our
factory, watching how we ran conduit, how we sealed penetrations, how we performed our in-process quality checks on
the suppression system.

Their "aha" moment came during a review of our thermal management interlock with the Novec system. We showed

standard ensured that the C-rate and coolant flow data from the BMS was hardwired,
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them how the manufacturing
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with redundant pathways, to trigger pre-alarms long before suppression was ever needed. It was a systems-level safety
approach, baked into the build process. That depth of integration and process transparency was what won the project.
It turned a compliance discussion into a trust-based partnership.

Key Considerations for Your Next BESS Project

As you evaluate partners for your utility-scale storage needs, move the conversation beyond the product datasheet. Ask
about the production datasheet. Here are a few insights from the field:

¢ Demand Factory Witness Testing: Insist on seeing the suppression system's functional test performed during
Factory Acceptance Testing (FAT). It's the best proxy for manufacturing consistency.

¢ Ask for the "As-Built" Package: Before shipment, you should receive detailed as-built drawings of the suppression
system layout, specific to your unit. Compare it to the master standard.

¢ Understand the Thermal Management Handshake: The most sophisticated suppression is a last line of defense.
Ask how it's integrated with the day-to-day thermal management system. How does the BMS use data to
prevent thermal runaway initiation? The manufacturing standard should ensure this integration is flawless, not
an afterthought.

At Highjoule, this philosophy is core to our service. Our local deployment teams and O&M network are trained on
these same standards, so the integrity maintained in the factory extends for the asset's entire life. The goal is to make the
safest system also the most predictable and profitable one over its lifetime.

So, what's the one question you'll ask your next BESS vendor about their manufacturing floor?
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