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The Quiet Priority: Safety in Data Center Backup Power

Let's be honest. When you're planning a data center backup power system with a Battery Energy Storage System
(BESS), the conversation usually starts with capacity, discharge duration, and of course, capital expenditure. The fire
suppression system? It often gets penciled in as a compliance checkbox, a necessary evil to meet building codes like
NFPA or local equivalents. But after two decades on sites from California to North Rhine-Westphalia, | can tell you
this: that mindset is the single biggest oversight in industrial-scale ESS deployment for critical infrastructure. Optimizing
your fire suppression isn't about checking a box; it's about protecting a multi-million dollar asset, ensuring uptime, and
frankly, sleeping well at night.

Beyond the Battery Cell: The Real Fire Risk in Your BESS

We all focus on the battery chemistry - and rightly so. Thermal runaway is a real concern. But the fire risk in a
containerized ESS isn't confined to the rack. I've seen this firsthand. You've got high-voltage DC busbars, power
conversion systems (PCS), transformers, and miles of cabling all packed into a thermally managed, sealed environment.
An electrical fault in any of these components can be just as dangerous. A traditional water-based deluge system might
eventually put out a fire, but the collateral damage to sensitive electronics is catastrophic. Your backup power system is
now itself a total loss, and your data center is without its critical safety net. The NREL has published findings indicating
that fire-related incidents, even small ones, can drive the majority of a system's unplanned lifecycle costs. That's the pain
point: a standard, non-optimized suppression approach turns a single-point failure into a system-wide financial and
operational disaster.

A Clean, Fast Solution: Why Novec 1230 Fits the ESS Bill

This is where a optimized Novec 1230 system moves from being a "nice-to-have" to a non-negotiable core design
principle for data center ESS containers. Novec 1230 is a clean agent - it extinguishes fire primarily by removing heat,
leaves no residue, and is safe for occupied spaces. For an ESS, that's a game-changer. It means the suppression agent
can flood the entire container, reaching deep into battery racks and electrical cabinets, without conducting electricity or
destroying the very equipment it's meant to protect. The system can be triggered incredibly fast by advanced smoke and
gas detection (like early warning of off-gassing), often snuffing out a thermal event before it becomes a full-blown fire.

But here's the crucial part everyone misses: simply having a Novec 1230 tank bolted to the side of the container is not
optimization. That's just installation.

Optimization is Key: It's Not Just About Installing a System

So, how do you truly optimize a Novec 1230 Fire Suppression Industrial ESS Container for Data Center Backup
Power? It's an integrated engineering process. At Highjoule, we break it down into three layers that work together:
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¢ Container Layout & Zoning: You can't treat the entire 40-foot container as one big room. We design separate
suppression zones - for the battery racks, the PCS and transformer bay, and the main electrical cabinet. This
allows for targeted agent release, which is more effective and can reduce the total amount of agent needed. It
also allows for isolating a fault.

¢ Thermal Management Synergy: The fire suppression system and the HVAC/thermal runaway venting system
must communicate. If the gas detection system picks up a problem, the HVAC should immediately shut down to
prevent spreading particulates, while the suppression system prepares to discharge. This integrated logic is what
separates a safe container from a smart one.

¢ Compliance-Plus Design: Sure, we design to UL 9540A for the BESS and relevant NFPA/IEC standards for the
suppression system. But optimization means going beyond the minimum code. It means designing for the local
fire marshal's inspection in Texas or the specific requirements of the German Bundesamt f1r Sicherheit in der
Informationstechnik (BSI) for critical infrastructure. It's this local, on-the-ground knowledge that turns a global
standard into an accepted, permitted system.

A Real-World Scenario: Lessons from a German Data Center Expansion

Let me give you a concrete example. We recently deployed a 4 MW/16 MWh BESS for a hyperscaler's data center
campus in Frankfurt. The challenge wasn't just backup power; it was fitting the ESS into a tightly packed, high-value
campus with strict environmental and safety regulations. A water-based system was a non-starter due to space and
freeze protection concerns.

Our solution was a pre-fabricated, UL 9540A tested container with a fully optimized Novec 1230 system. The key
optimization was a dual-zone design with ultra-early aspiration smoke detection in the battery zone. The system was
programmed to initiate a "pre-alarm" cooling protocol via the HVAC if unusual thermal signatures were detected, and
only full suppression if gas concentrations crossed a definitive threshold. This layered approach prevented a single sensor
glitch from causing an unnecessary and costly agent discharge. During commissioning, the local authorities were
particularly impressed with the clear separation of zones and the fail-safe communication between safety systems. This
wasn't just a battery box; it was a recognized, industrial safety asset on their campus.




The Holistic View: Safety, Efficiency, and Total Cost

When you get this right, the benefits cascade. First, and foremost, you de-risked the asset. Insurance providers look
favorably on this level of engineered safety, which can positively affect premiums. Second, you protect your system's
Levelized Cost of Energy (LCOE). Think about it: LCOE isn't just about the upfront cost divided by energy output. It's
about the system's lifetime. Avoiding a single catastrophic failure that writes off the entire container massively improves
the lifetime cost calculation. The system stays online, generating value.

Finally, it's about operational confidence. At Highjoule, our service teams can perform remote diagnostics and
preventative maintenance with the knowledge that the core safety infrastructure is robust and intelligent. It changes the
maintenance conversation from "what if there's a fire" to "here's how the systems are working together to prevent one."

Your Next Steps: Questions to Ask Your BESS Provider

So, when you're evaluating providers for your data center backup ESS, move the fire suppression conversation from the
appendix to the front. Ask them:

* "How is your Novec 1230 system zoned within the container, and how does it interact with the thermal
management system?"

¢ "Can you walk me through the control logic from first detection to agent discharge?"

* "Show me a project where this integrated design passed a stringent local authority having jurisdiction (AHJ)
inspection in a region like mine."

If the answers are vague, or it's clear the suppression system is a vendor-add-on rather than a core design pillar, you're
looking at a risk. Your backup power shouldn't be the weakest link in your data center's resilience chain. Getting the fire
suppression right isn't an expense; it's the foundation of a reliable, long-term investment.
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