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The Unseen Foundation: Why Safety Regulations Are Your #1 Priority
for Rapid-Deploy ESS in Data Centers

Honestly, if you're looking at battery energy storage for your data center's backup power, you're already thinking
ahead. That's smart. But let me share something I've seen firsthand on site after site: the conversation often starts with
capacity, discharge time, and price per kwWh. It rarely starts with Safety Regulations for Rapid Deployment Industrial
ESS Container for Data Center Backup Power. And that, my friends, is where the real make-or-break decisions happen.
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e The Pressure Cooker: Speed vs. Safety in Data Center Deployments
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Engineering for Real-World Risks, Not Just Lab Tests
The On-Site Mindset: How We Build Safety In From the First Bolt

The Pressure Cooker: Speed vs. Safety in Data Center Deployments

Here's the phenomenon: data centers are expanding at a breakneck pace, driven by Al, cloud computing, and sheer
data consumption. The need for resilient, on-site backup power has skyrocketed. Traditional diesel gensets are facing
scrutiny for emissions and fuel security. Enter the rapid-deployment Industrial ESS Containera pre-fabricated, plug-and-
play solution that promises megawatts of backup power in weeks, not months. The demand is so intense that, according
to the International Energy Agency (IEA), global data center electricity demand could double by 2026. That's a lot of
backup power needing to come online, fast.

But this speed creates a dangerous blind spot. The pressure to deploy can lead to corners being cut, or worse, a
fundamental misunderstanding of what "safety-certified" actually entails for a complex electrochemical system sitting
next to your mission-critical infrastructure. 1've been called to sites where a container was dropped in, only to find the
local fire department had immediate red-line concerns about spacing, ventilation, or suppression systems that weren't
part of the supplier's original scope. The deployment wasn't rapid anymore; it was stalled, costly, and risky.

Beyond the Checklist: What "Safety" Really Means for a BESS Container

Safety isn't a single sticker on the side of a container. It's a multi-layered defense system. Let's break it down in plain
terms:

¢ Cell & Module Level: This is the chemistry itself. Are the cells from a reputable manufacturer with consistent
quality control? Do they have built-in safety features like current interrupt devices (CIDs)?

* Rack & System Level: How are hundreds of cells managed? This is where Thermal Management is non-
negotiable. A passive air-cooled system might be cheaper, but for a high-density container supporting a data
center's instantaneous load demand (a high C-rate discharge), liquid cooling is often essential to prevent hot
spots that accelerate degradation and increase risk.

¢ Container & Site Level: This is the big one. It's the structural design, fire suppression (not just water!), gas
venting, explosion prevention, and seismic bracing. Does the container's design allow for proper emergency
access? Does its fire suppression system actually work on a lithium-ion battery fire?

* Grid & Control Level: The software and controls that prevent over-charge, over-discharge, and manage fault

isolation. It's the digital nervous system that must be as robust as the physical hardware.

4 T B e e i 3

s N ot
i . o T

iy

g

a |“1 ol " .'r'. it o aud o

S = e " —


https://www.iea.org/

Missing any one layer is like having a vault door with a cardboard back.

The Rapid Deployment Dilemma and the Regulatory Gap

Here's the agitating part. "Rapid deployment"” can sometimes clash with thorough safety integration. A truly safe system
requires meticulous design, testing, and validation. The industry is still catching up with standardized codes for these
large, containerized systems, especially when they're intended for sensitive environments like data centers.

Many local Authorities Having Jurisdiction (AHJs)your local fire marshal, building inspectorare seeing their first BESS
container proposal. They might reference building codes or fire codes that weren't written with lithium-ion battery
containers in mind. This creates a regulatory gray area. You can't just say "it's certified" and be done. You need to
demonstrate how your specific system, in its specific configuration, for its specific use case (data center backup), complies
with the intent of the codes. This is where project timelines blow out.

A Framework for Trust; UL, IEC, and the Local Fire Marshal

So, what's the solution? You anchor your project in globally recognized, third-party tested standards. These are your
translators between engineering and regulation.

e UL 9540 & UL 9540A: In North America, this is the gold standard. UL 9540 covers the overall energy storage
system safety. UL 9540A is the critical oneit's the test method for evaluating thermal runaway fire propagation.
It answers the question: if one cell fails catastrophically, does the fire spread to the entire container? Having a
system with a passed 9540A test report is your single most powerful tool in getting AHJ approval. It moves the
conversation from theory to proven data.

* |EC 62933 Series: The international counterpart, widely recognized in Europe. It covers safety, performance,
and environmental requirements for ESS. Compliance with IEC standards demonstrates a design philosophy
aligned with global best practices.

¢ |IEEE 1547 & UL 1741: For the interconnection and islanding (backup) functionality. This ensures your BESS
plays nicely with the grid and switches to backup mode safely and reliably.

At Highjoule, we don't view these as hurdles to clear at the end. We design to them from day one. Our rapid-deploy
containers are engineered with the test report already in hand. When we sit down with your team and the local fire
marshal, we're not presenting promises; we're presenting a dossier of third-party validation. It turns a months-long
debate into a weeks-long review.




Engineering for Real-World Risks, Not Just Lab Tests

Let me give you an insight from the field. Passing a test is one thing. Designing for the unpredictable chaos of a real site
is another. | remember a project in Northern Germany for a hyperscale data center. The challenge wasn't just backup
power; it was the saline, coastal air that could corrode connections, and the high water table that affected where we
could place the containers.

Our solution had to go beyond the standard certifications. We specified marine-grade coatings for all external and
internal metalwork. We designed the cable entry points and ventilation systems with advanced filtration to keep
corrosive particles out. The thermal management system was over-engineered for the local ambient temperature
extremes, not just the lab's "standard conditions." Why? Because the true Levelized Cost of Storage (LCOS) isn't just
the purchase price. It's the cost of a failure, of downtime, of a safety incident. Investing in this granular, site-specific
safety engineering upfront is what prevents catastrophic LCOS later.

The On-Site Mindset: How We Build Safety In From the First Bolt

This is where the rubber meets the road. Our approach is shaped by two decades of seeing what can go wrong. It's not
just about the product; it's about the process.

First, we conduct a pre-deployment site risk assessment with your facilities and risk management teams. We look at
everything: prevailing winds (for gas venting paths), emergency vehicle access, proximity to other critical assets. Second,
our containers are assembled and fully commissioned in a controlled factory environment. Every busbar torque, every
sensor calibration, every software sequence is tested before it ever leaves our door. This "commission-before-ship™ model
is the ultimate safety and rapid-deployment enabler. Finally, we provide clear, actionable "owner's manuals" for your
onsite teamnot just 500-page technical documents, but simple guides for daily checks, what alarms mean, and who to
call.

The goal is to make the container not just a safe plece of eqmpment but a safely integrated member of your data
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power, you shouldn't be thinking about the batteries. You should be thinking about your servers, your data, your

business continuity. The safety regulations we live and breathe are what let you forget we're even thereuntil you need us
most.

What's the one safety question your facilities team is asking about BESS that you haven't found a clear answer for yet?
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