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The Silent Threat in Your Backup Power Plan

Honestly, when most data center operators in the US and Europe talk about backup power, the conversation starts and
ends with runtime and capex. How many hours? What's the cost per kWh? | get it. But after two decades on site, from
Texas to Bavaria, I've seen a critical factor get tragically underweighted: the fire suppression system integrated into the
BESS container itself. You're not just installing a battery box; you're installing a high-density energy asset that, if
compromised, can threaten your entire facility's operational integrity. The real pain point isn't just about meeting code -
it's about understanding that the installation process of that suppression system is where long-term safety and reliability
are truly baked in.

Fire Safety: Beyond the Checkbox

Agitation time. Look, ticking the "UL 9540A" box for the battery rack is step one. But the system-level safety, the one
that lets you sleep at night, hinges on the seamless integration of the fire suppressant. A poorly installed system can lead
to delayed suppression, agent leakage (hitting your OpEx hard), or even catastrophic failure during a thermal event.
According to the National Renewable Energy Laboratory (NREL), proper system integration is a top-3 factor in

mitigating BESS incident severity. 1've been called to sites where the suppression agent pipes were routed too close to
high-voltage busbars, creating a nightmare during routine maintenance. That's not a design flaw on paper; it's an
installation flaw on the ground. It translates to unexpected downtime, costly rework, and massive liability.



https://www.nrel.gov

Why Novec 12307 It's About Physics, Not Just Marketing

So, let's talk solution. For mission-critical environments like yours, the choice often narrows to clean agents like Novec
1230. Why? It's not just a buzzword. Its high boiling point means it discharges as a liquid that rapidly vaporizes, cooling
the fire zone more effectively than gases in many scenarios - a crucial point for lithium-ion battery fires which are both
thermal and chemical. More importantly for you, it's electrically non-conductive and leaves no residue. That means if
the system activates, your million-dollar server hall next door isn't at risk from corrosive fallout, and the cleanup to get
your backup power back online is dramatically faster. It's about protecting your primary asset and your backup asset.

The Highjoule Lens: Integration from the Ground Up

At Highjoule, our container design philosophies are shaped by these on-site realities. We don't just source a UL-listed
Novec 1230 system and bolt it in. We design the container layout - battery rack spacing, thermal management ducting,
electrical raceways - with the suppression pipe network and nozzle placement as a primary constraint. This co-
engineering is what optimizes the all-important LCOE (Levelized Cost of Energy) over 15 years. How? By minimizing
the risk of a total loss event and ensuring any maintenance or agent refill post-deployment is straightforward and cost-
predictable.

The Installation Playbook: A Step-by-Step Field Guide

Here's the meat of it, the process I've overseen and refined across dozens of projects. This isn't theoretical; it's the field
manual.

Phase 1: Pre-Staging & Verification (Before the Container Arrives)

¢ Site Audit & Agent Quantity Calibration: We don't rely solely on spec sheets. We verify the net volume of the
installed container interior (minus permanent equipment) to calculate the exact Novec 1230 fill ratio, complying
with NFPA 2001. A 2% error here can be the difference between suppression and failure.

* Pathway Planning: Mapping the agent pipe route from cylinders to nozzles, ensuring zero interference with
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future maintenance access points for battery modules or HVAC filters. I've seen rushed jobs where a service tech
has to disassemble suppression piping to swap a module - that's unacceptable.

Phase 2: The Critical Installation Sequence

¢ 1. Mount & Secure Cylinders: Typically in a dedicated, externally-accessible compartment. They're not just
heavy; they're high-pressure vessels. Mounting must account for seismic zones (UBC/IBC codes in the US,
Eurocode in Europe). We use custom bracketry that's part of our container's frame.

¢ 2. Run the Network: Installing the pipe network. This is where craftsmanship matters. Pipes must be perfectly
deburred to prevent particle contamination, supported every few feet to prevent sagging or vibration fatigue, and
sealed with approved thread compounds compatible with Novec 1230. A small leak can drain your agent charge
over months silently.

¢ 3. Nozzle Placement & Alignment: This is arguably the most technical step. Nozzles aren't just spaced evenly on
the ceiling. Their type (flow rate, spray pattern) and location are determined by computational fluid dynamics
(CFD) models specific to the rack layout. The goal is to achieve the required design concentration in the entire
protected volume, especially the hard-to-reach spaces under and between battery racks, within the 10-second
discharge time mandated by standards.

* 4. Detector Integration & Logic Solver Wiring: Smoke, heat, and gas detection sensors are wired back to the fire
alarm control panel (FACP). The wiring must be in separate, shielded conduits from power cables to prevent
EMI. The "brain" of the system - the logic solver - must be programmed for a multi-stage alarm: alert at first
smoke, initiate HVAC shutdown at escalation, and discharge Novec only upon confirmed thermal runaway
signatures.

Phase 3: Commissioning & Handover

* Pressure & Pneuma Tests: Every inch of piping is pressure-tested with an inert gas (like nitrogen) at levels above
the agent's vapor pressure to ensure integrity.

* Functional Trip Test: This is the final sign-off. We simulate a detector alarm through the FACP and verify the
entire sequence: alarms sound, HVAC shuts down, and the abort 5W|tch functions correctly. We do not do a live
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¢ Documentation & Training: You receive as-built drawings, a full bill of materials for the suppression system, and
hands-on training for your facility staff on the abort procedures and visual inspection routines.

A Real-World Story from Silicon Valley

Let me give you a case. We deployed a 2 MW/4 MWh BESS for a colocation data center in Santa Clara, California.
Their challenge was extreme: fitting a robust backup system into a constrained yard with seismic Zone 4 requirements.
The local AHJ (Authority Having Jurisdiction) was hyper-focused on the fire system install details. Our step-by-step
process was the differentiator. During the site audit, we identified that their preferred cylinder location would block a
mandatory fire lane access. We redesigned it pre-fabrication, integrating the cylinders into a reinforced end-wall of the
container. During nozzle placement, our CFD model showed a shadow zone behind a structural beam. We added a
single, strategically aimed extra nozzle to cover it - a minor cost that avoided a major compliance rework delay. The
AHJ inspector commended the clarity of the installation documentation during final sign-off. That project has been
online for 3 years now, with flawless quarterly system tests.

So, What's Your Next Move?

If you're evaluating BESS containers for data center backup, my strongest advice is this: dig into the how of the fire
suppression installation. Don't just accept "It comes with Novec 1230." Ask your vendor: "Walk me through your step-
by-step installation and commissioning procedure for the suppression system. How do you verify nozzle coverage? Can |
see the CFD report? What's your protocol for pressure testing?" Their answers will tell you everything about their real-
world experience and your long-term risk. At Highjoule, we bake this rigor into every container we ship, because

honestly, I've seen what happens when it's an afterthought. Your backup power shouldn't be the weakest link in your
resilience chain.
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