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Honestly, if you're responsible for data center operations or backup power strategy in the US or Europe right now,
you're likely wrestling with two powerful, and somewhat conflicting, imperatives. First, the undeniable push towards
sustainable, on-site power like solar paired with Battery Energy Storage Systems (BESS). And second, the non-
negotiable, sleepless-night-inducing mandate for absolute, failsafe safetyespecially concerning fire risk. 1've walked
through enough server halls and substations to feel that tension firsthand. Today, let's talk about a specific piece of that
puzzle: the role of Novec 1230 fire suppression in solar-powered containerized BESS units designed for your backup
power needs. It's not just a technical spec; it's a critical business decision.
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The Problem: When Green Meets Red (Alarms)

The trend is clear. Data centers are massive energy consumers, and integrating solar PV with a containerized BESS for
backup (and even peak shaving) is a brilliant move. It boosts resilience, cuts costs, and ticks the ESG box. But here's the
rub: you're essentially placing a high-density energy storage system, with known thermal runaway risks, right next to or
within proximity of your most criticaland incredibly sensitivel T infrastructure. Traditional water-based sprinklers? A
non-starter for both the electronics and the battery chemistry. You need a suppression system that acts in seconds, leaves
no residue, and is safe for occupied spaces if maintenance is required. The industry's search for this "clean agent"” has
zeroed in on solutions like Novec 1230, but it's not a simple plug-and-play decision.

Agitation: The Stakes Are Higher Than You Think

Let's agitate that pain point a bit. This isn't theoretical. The National Renewable Energy Laboratory (NREL) has
extensively documented the challenges of BESS safety, emphasizing that fire incidents, while rare, carry
disproportionate financial and reputational risk. For a data center, downtime costs are measured in tens of thousands of
dollars per minute. A thermal event in your backup power system doesn't just threaten the BESS itself; it risks cascading
failure, toxic smoke infiltration into server halls, and catastrophic business interruption.

Furthermore, local Authorities Having Jurisdiction (AHJs)fire marshals, building inspectorsare becoming hyper-aware.
They're now demanding proof of compliance with rigorous standards like UL 9540A (test for fire propagation). Your
generic "fire system" won't cut it. You need a documented, tested, and approved solution specifically validated for the
unique hazards of lithium-ion battery storage. The cost of getting this wrong isn't just a fine; it's project delays, denied
permits, and potentially, liability.

The Solution;: Where Novec 1230 Fits In

This is where en clean ag stems, particularly those using 3M's vae.cdl'%gg ‘;!uid, enter the conversation as
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a targeted solution. It's designed to address the specific "clean suppression need" for occupied, critical spaces. Think of it
as a sophisticated, fast-acting insurance policy embedded within your BESS container. For companies like ours at
Highjoule Technologies, integrating such a system isn't an afterthoughtit's a core part of the design phase for any data
center-focused BESS container, ensuring it meets not just UL 9540 but also local fire codes from the ground up.

Benefits of Novec 1230 for BESS: Beyond the Brochure

So, what makes Novec 1230 a strong candidate? Let's break it down with some real engineering perspective.

¢ Remarkably Fast Extinguishment: It works by removing heat, not oxygen. In a BESS container, where a cell can
go from stable to thermal runaway in moments, speed is everything. Novec 1230 can achieve extinguishing
concentrations in under 10 seconds, which is critical for containing a nascent event.

* True Clean Agent: This is its headline feature for data centers. It evaporates completely, leaving zero residue.
No corrosive deposits on your server motherboards if the wall is breached, and no messy cleanup inside the
BESS that could delay restoration of your backup power.

¢ Excellent Safety for People (GWP & ALT): It has a global warming potential (GWP) of 1effectively the same as
CO2and an atmospheric lifetime of just 5 days. This makes it a far more environmentally sustainable choice
compared to older halon or even some HFC agents, which is important for your overall sustainability profile.

* Space-Efficient Storage: Because it's stored as a liquid under pressure, the storage tanks are relatively compact.
In a pre-fabricated BESS container where every square foot is optimized for battery racks, power conversion,
and thermal management (Thermal Management C that's the system that keeps your batteries at their ideal
operating temperature day-to-day), space efficiency in safety systems matters.

Drawbacks & Real-World Considerations

Now, let's be candid. No solution is perfect, and a good engineer lays out the full picture. Here are the challenges with
Novec 1230 you need to budget and plan for.

e biggest hurdle. The fluid itself is expensive, and the engineered
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systemwith precise nozzle placement, detection tubing, and high-pressure cylindersadds significant capital cost to
the BESS container. You're paying for precision and a clean outcome.

¢ Containment is Mandatory: It works by flooding a sealed space to a specific concentration. The BESS container
must be designed for high integrity sealingdoors, cable penetrations, ventilation dampers that close
automatically. Any significant leak and the concentration falls, rendering it ineffective. This adds to the design
complexity and cost.

¢ |t Doesn't Prevent Thermal Runaway, It Responds to It: This is a crucial distinction. Novec 1230 is a fire
suppression agent. It puts out flames and cools surfaces. However, a battery module in full thermal runaway is a
chemical process that generates its own heat and flammable gases. The system may extinguish initial flames, but
it may not stop the chain reaction within a failing module. That's why it's part of a layered safety strategy that
includes early detection (gas, smoke, heat), module-level design to isolate failures, and proper venting.

¢ Potential for Re-ignition: If the underlying thermal runaway process continues and heats adjacent cells or
releases more flammable gases, re-ignition after the initial discharge is a real possibility. The system typically has
only one shot before a costly recharge is needed.

A Case in Point: Learning from the Field

Let me share a scenario from a project we supported in Northern Germany. An industrial data center operator wanted
a solar-plus-storage container for backup and arbitrage. Their local fire code, influenced by strict EU regulations, was
moving towards requiring clean agents for indoor-adjacent energy storage. The AHJ was fixated on the "clean" aspect
due to the site's proximity to the main facility.

We proposed a container with an integrated Novec 1230 system, but the cost was a sticking point. The alternative was a
water mist system, which was cheaper. We had to walk them through the Levelized Cost of Ownership (LCOE)a fancy
term for the total cost over the system’s life. For the water mist: potential water damage to expensive inverters,
mandatory full system replacement after any discharge, and likely longer downtime. For Novec 1230: higher upfront
cost, but a discharge meant primarily a fluid recharge and verification of seals. The decision became about risk and
operational resilience, not just capex. They went with Novec, and the system passed the stringent local inspection first
time, avoiding months of potential delays. The takeaway? The right safety feature can actually accelerate your project
timeline by smoothing the permitting process.

Making the Right Call for Your Operation

So, is Novec 1230 the "right" choice for your solar container BESS? It depends. Ask these questions:

* Proximity &amp> Criticality: How close is the BESS to your IT load? Is it truly a last-line-of-defense backup?
The closer and more critical, the stronger the case for a clean agent.

* Local Code & AHJ Preference: Engage with your fire marshal early. In many parts of California or the EU, their
preference might already be leaning this way.

¢ Total Cost of Ownership: Look beyond the invoice. Factor in potential downtime, cleanup, and equipment
replacement costs with other systems.

* Integrated Design: Never bolt on a fire system. It must be designed in tandem with the BESS's thermal
management, venting, and detection systems from day one. At Highjoule, this integrated philosophy is how we
ensure our containers don't just meet UL 9540A test criteria on paper, but are built as a coherent, safe system
for the long haul, backed by local service teams who understand the protocols.

The bottom line? Novec 1230 fire suppression is a powerful, premium tool for mitigating a specific, high-stakes risk in
data center BESS deployments. It's not the only tool, but in scenarios where asset protection, cleanliness, and regulatory
alignment are paramount, its benefits often justify the investment. The real mistake is treating fire protection as a
checkbox. It's a foundational part of your resilience strategy. What's the one question about your site's specific risk
profile that would make this decision clearer for you?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO
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