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The Silent Threat in the Server Room's Shadow

Let's be honest. When you think about data center risks, your mind probably jumps to cyber attacks, grid failures, or
maybe cooling system meltdowns. But there's a growing, physically present risk that many are still learning to manage:
the battery energy storage system (BESS) sitting in the yard or the basement, providing that critical backup power. 1've
walked through dozens of facilities where the IT infrastructure is Fort Knox, but the BESS enclosure feels like an
afterthoughtespecially when it comes to fire safety. The problem isn't that people don't care about safety; it's that the
unique fire risk of lithium-ion batteries, particularly in a mission-critical environment like a data center, isn't fully
understood. It's not a simple electrical fire.

Beyond the Checkbox: Why Generic Solutions Fall Short

Here's the agitation, straight from the field. Many early BESS deployments for data centers treated fire suppression as a
compliance checkbox. "We need a system? Install a standard one." But lithium-ion battery fires are a beast of their own.
They can start from a single cell thermal runawaya self-sustaining overheating reactionand cascade through a rack in
minutes. Water can be problematic (conductive, damaging to electronics), and traditional gaseous systems might not be
optimized to penetrate dense battery racks or manage the off-gassing.

The cost of getting this wrong is astronomical, and I'm not just talking about the asset loss. We're talking about the
unthinkable for a data center: downtime. A fire event that triggers a full shutdown, even if contained to the BESS, can
mean millions per hour in lost revenue and shattered client trust. The Uptime Institute consistently highlights
infrastructure failure as a top cause of major outages. Adding a fire to that equation is a risk no operator can afford.

A Novel Solution: Optimizing Novec 1230 for Your BESS

This is where a tailored, optimized approach to fire suppression becomes the non-negotiable solution. And in my 20+
years, I've seen Novec 1230 fluid emerge as the leading clean agent for protecting sensitive, high-value energy assets like
data center BESS. Butand this is a big butinstalling it isn't enough. It has to be optimized for the specific BESS design
and hazard.

Novec 1230 is brilliant because it's electrically non-conductive, leaves no residue, and has a low global warming
potential. It works by removing heat, not oxygen, which is safer for occupied spaces. For a BESS, the goal is to detect a
thermal runaway event at the earliest possible stage (think cell-level monitoring, not just room temperature) and flood
the enclosure with the agent to absorb heat and halt the chain reaction.
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A Real-World Case: From Theory to Cold, Hard Reality

Let me give you a concrete example from a project we were involved with in Northern Virginia, a major data center
hub. The client was a hyperscaler deploying a 4 MW/8 MWh BESS for peak shaving and backup. Their initial design
had a standard Novec system designed for an I'T room. Our team's review flagged a critical issue: the nozzle placement

and agent concentration were calculated for open space, not for the obstructed airflow within tightly packed, high-C-
rate battery racks.

The challenge was ensuring agent penetration to the core of a rack where a fire might start. The solution involved a
multi-layered approach:

¢ Compartmentalization: Designing the BESS container with internal fire barriers to segment racks, limiting
potential cascade.

* Nozzle Optimization: We worked with the suppression vendor to model airflow and place nozzles both above
and, crucially, at the base and sides of racks to create a 3D flood.

¢ Detection Synergy: Integrating very early smoke detection (VESDA) and gas detection (for electrolyte off-gases)
with the Novec system for ultra-fast, targeted response.

The result was a system that didn't just meet NFPA 2010 and UL 9540A test-by-analysis criteria but gave the operations
team real confidence. They weren't just buying a system; they were buying guaranteed uptime resilience.

Expert Insights: The Nuts and Bolts of Getting It Right

So, what does "optimization" really mean on the ground? Here's my take from the engineering side:

1. It Starts with the Battery Rack Design. You can't bolt on good fire safety. The BESS manufacturer needs to design
for it. At Highjoule, our racks have built-in channels and spacing to allow agent flow. We think about thermal
management day oneefficient cooling reduces baseline stress on cells, making a runaway event less likely. A lower overall
LCOE (Levelized Cost of nergy Storage) comes from longevity End safety, not just chee}{) cells.
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2. C-rate Matters for Suppression Design. A high C-rate battery (discharges fast for backup) generates more heat under
fault conditions. Your suppression system's discharge time and concentration need to account for that higher potential
heat release rate. A one-size-fits-all concentration won't cut it.

3. The Control System is the Brain. The BESS's own Battery Management System (BMS) and the fire suppression
panel must talk to each other. If the BMS detects a module overheating, it should pre-alert the suppression system. This
shaves critical seconds off the response time.

It's More Than Just a Box: The Highjoule Approach

This level of integration is why, at Highjoule Technologies, we don't view the fire suppression system as a vendor-add.
It's a core subsystem of the BESS, as important as the inverters or the BMS. Our solutions for the European and North
American markets are engineered from the ground up with this philosophy, ensuring compliance isn't just about passing
UL 9540A (the standard for BESS fire safety), but about creating a resilient asset for your data center.

Our local deployment teams have the field experience to work with your facility managers and the suppression
specialists, ensuring the handoff between the BESS boundary and your building systems is seamless. Because honestly,
the last thing you want during an incident is confusion about who's system is in charge.

The question for any data center operator now isn't "Do | need fire suppression for my BESS?" The regulations (IEC,
IEEE, local codes) are making that mandatory. The real question is, "Is my suppression system truly optimized for the
specific battery technology and risk profile I'm installing?" Getting that answer right is what separates a liability from a
reliable, long-term backbone for your critical power strategy.

What's the one concern about your current or planned BESS backup that keeps you up at night?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO -
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