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The Silent Threat in Your Backup Power Plan

Honestly, when most data center operators in Europe and the US talk about deploying a 1MWh Battery Energy
Storage System (BESS) for solar backup, the conversation starts with capacity, LCOE, and uptime guarantees. It usually
ends with the finance team nodding in approval. But there's a critical, often under-discussed middle piece that keeps
engineers like me up at night: what happens inside that container when it's not just storing energy, but fighting an
internal fire?

I've seen this firsthand on site. The industry's push for higher energy density means we're packing more kilowatt-hours
into the same footprint. That's great for economics, but it intensifies the thermal management challenge. A standard
sprinkler system isn't just ineffective on a lithium-ion battery fireit can be dangerously counterproductive, risking
electrical shorts and spreading the event. For a data center, where downtime is measured in millions per hour and
adjacent IT infrastructure is priceless, the wrong suppression system turns a contained battery incident into a full-scale
facility disaster.

Beyond the Spark: When Thermal Runaway Hits

The core problem isn't a simple "fire." It's a chemical process called thermal runaway. One compromised cell
overheats, off-gases flammable electrolytes, and propagates heat to its neighbors, creating a chain reaction. In a dense
1MWh system, this can escalate in minutes. The National Renewable Energy Laboratory (NREL) has extensive
research showing that without rapid, targeted suppression, total pack loss is almost a given.

The agitation for you, the operator, is multi-layered: Asset Loss (the total capital cost of the BESS), Collateral Damage
(to the surrounding data hall and critical load), Business Interruption (the very thing backup power is meant to prevent),
and Regulatory Risk. Authorities Having Jurisdiction (AHJs) in places like California, Germany, and New York are now
rigorously applying standards like UL 9540A to assess fire propagation. If your system can't pass, you're not getting a
permit. It's that simple.



https://www.nrel.gov

A Clean, Step-by-Step Solution: Integrating Novec 1230

This is where a clean agent fire suppression system, specifically engineered for BESS, becomes non-negotiable. And in
my 20+ years, the step-by-step integration of a Novec 1230 fluid system has proven to be one of the most reliable
methods. It works by removing heat from the fire triangle faster than the chemical reaction generates it, without leaving
residue or conducting electricity. Heres how a proper installation looks, distilled from countless deployments:

1

. Pre-Installation Hazard Analysis & Design: This isn't an off-the-shelf add-on. We start with a 3D scan of the

allocated space (often a concrete pad near the data hall) to model airflow, cable trays, and HVAC paths. The
suppression system design is integrated with the BESS's own thermal management system from day one.

. Container Preparation & Agent Storage: The Novec 1230 agent cylinders and distribution network are installed

in a segregated, protected compartment of the BESS container. Piping is run through dedicated conduits,
avoiding high-voltage busbars. All materials are rated for the container's environmental conditions (think Texas
heat or Scandinavian cold).

. Multi-Sensor Integration: This is the brains. We don't rely on just one sensor type. We layer:

o VESDA (Very Early Smoke Detection Apparatus): Samples air continuously, detecting off-gassing
particles long before a flame appears.

o Heat & Flame Detectors: Placed strategically between battery racks and at the ceiling of the container for
confirmation.

o Battery Management System (BMS) Data: The suppression system's control panel is directly interfaced
with the BMS. A sudden, anomalous temperature spike in a module can be a first-alert trigger.

. Staged Discharge Logic Programming: Upon confirmed alarm, the system doesn't just flood the space. A first-

stage discharge targets the specific rack or zone. The system then monitors. If suppression is unsuccessful, a full-
flood second stage engages. This preserves agent and minimizes cleanup if it's a false alarm or very minor event.

. Post-Discharge Ventilation & Safe Access: After discharge, the system automatically activates emergency

ventilation to safely evacuate the atmosphere for maintenance crews. This is a critical step often overlooked in
rushed plans.

At Highjoule, our BESS platforms are de3|gned with these condunts compartments and control mterfaces as standard




On the Ground: A 1IMWh Deployment in Frankfurt

Let me give you a real case. We deployed a 1IMWh solar-coupled storage system for a colocation data center in
Frankfurt. Their primary pain point wasn't just backup runtime; it was securing insurance and meeting the German
DIN standards that are heavily influenced by IEC 62933.

The Challenge: The BESS had to be within 15 meters of the main data hall for grid connection efficiency, putting it
under intense scrutiny from the local fire marshal. A water-based system was a non-starter due to collateral damage risk.

The Highjoule Solution: We provided our pre-certified containerized system, which already had the pipe routes and
control cabinet space for the Novec 1230 system. Our local EU team worked with a certified fire protection partner to
execute the step-by-step installation | described. The key was the integrated control logic. We demonstrated to the fire
marshal how the VESDA system, talking to our BMS, could initiate a pre-alarm and start HVAC purge before a
thermal runaway was confirmed, adding a huge safety buffer.

The Outcome: The system passed inspection on the first review. The data center operator got their insurance premium
at a 20% lower rate due to the certified suppression system. Honestly, that rate reduction alone covered a significant
portion of the safety upgrade investment.

The Tech Behind the Safety: C-rate, Thermal Management & LCOE

Now, you might wonder how this ties into the broader system performance. Let's connect the dots in plain language.

C-rate & Thermal Load: A battery's C-rate is basically how fast you charge or discharge it. A LIMWh system backing a
data center needs a high discharge C-rate to handle the sudden, massive load when the grid fails. That high power draw
generates immense heat inside the cells. A robust thermal management system (liquid cooling is becoming the gold
standard for this) is the first line of defense. The Novec 1230 system is the last and critical line of defense if that first line
is ever breached.




Optimizing the Real LCOE: When analysts calculate LCOE, they often use ideal cycle life. But a battery that overheats
and degrades faster, or worse, causes a fire, has a real LCOE that approaches infinity. Investing in integrated safety
directly protects your core financial metric by ensuring the asset performs for its entire designed lifespan. It also future-
proofs you against evolving codes like the IFC and NFPA 855, which are being adopted statewide in the US.

Our approach at Highjoule is to engineer this in from the start. Its more than just a product feature; its a philosophy
that safety isn't a cost center, but the foundation of a bankable, reliable asset.

Your Next Step: Questions to Ask Your Vendor

So, if you're evaluating a LMWh+ BESS for your data center, move beyond the spec sheet. Sit down with your
engineering team and your potential vendor and ask:

¢ "Can you walk me through the step-by-step installation of the fire suppression system, and show me where the
conduits and zones are in your CAD drawings?"

* "[|s the suppression control system digitally integrated with the BMS, or is it a separate, standalone panel?"

e "What is the trigger logic for discharge, and can you provide a report from a third-party test of that logic on your
system?"

¢ "How does this design comply with UL 9540A and the specific fire codes in my municipality?"

The right partner won't just send you a datasheet. They'll have an engineersomeone who's been on siteready to sketch it
out on a napkin over coffee, because they've lived the installation process. That's the level of detail that separates a box
of batteries from a critical power asset you can trust for the next 20 years.

What's the single biggest concern your team has about colocating high-density storage with your mission-critical IT
load?
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