Safety Regulations for Air-cooled Pre-integrated PV Container in
Industrial Parks: A Practical Guide for US & EU
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Beyond the Hype: The Unspoken Safety Realities of BESS in Your
Industrial Park

Honestly, if I had a dollar for every time 1've walked onto a site and seen a beautifully packaged Battery Energy Storage
System (BESS) container, only to find the safety considerations were an afterthought... well, let's just say | could retire
early. The push for on-site renewables in industrial parks across the US and Europe is fantastic, but the rush to deploy
can sometimes overshadow the bedrock of any successful project: robust, compliant safety regulations. Today, let's talk
shop. Let's talk about what it really means to have a safe, air-cooled, pre-integrated PV container sitting in your facility,
beyond just the marketing brochure.
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The Silent Cost of "Good Enough" Safety

Here's the common scenario. An industrial park manager needs to shave peak demand charges and add resiliency. The
business case for solar + storage is a no-brainer. The focus, understandably, zooms in on upfront cost, footprint, and
promised ROI. Safety? It's a checkbox. "Of course it's safe," the vendor says. But the devil is in the details, or more
accurately, in the standards.

I've seen this firsthand. A system might be "designed to" a standard, but is it listed and certified to it? There's a world of
difference. The former is a promise; the latter involves rigorous third-party testing that subjects the entire integrated unit
to fault conditions. According to the National Renewable Energy Laboratory (NREL), a leading cause of
underperformance and safety incidents in early BESS deployments was the disconnect between component-level
certification and system-level integration. The financial risk isn't just about a potential incident. It's about insurance
premiums that skyrocket, operational permits that get delayed, and worst of all, a complete shutdown order from the
local Authority Having Jurisdiction (AHJ). That's not just lost savings; that's a direct hit to your core production.

Why Air-Cooled Isn't Just About Simplicity

For industrial parks, air-cooled, pre-integrated containers are often the right fit. They're simpler to install and maintain
than complex liquid-cooled systems. But this simplicity demands a more rigorous approach to thermal management and
safety design. The air inside that container isn't just a coolant; it's a potential carrier of heat, off-gassing, or in a fault
condition, smoke. A truly safe design accounts for the entire environmental control loop.

Think about it. On a 100F (38C) day in Texas or during a heatwave in Spain, the ambient air your system uses for
cooling is already hot. Your system's C-rate - the speed at which it charges or discharges - directly impacts heat
generation. A system pushing a high C-rate for demand charge management needs a thermal management system that's
not just robust, but intelligently tied into the safety controls. If a cell starts to go into thermal runaway, the air system
must isolate, vent, and contain according to a certified design, not an ad-hoc duct tape solution.
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Navigating the Regulation Maze: UL, IEC, and You

This is where it gets real. For my friends in North America, UL 9540 is the holy grail for BESS safety. But remember,
UL 9540 sits on top of other standards like UL 1973 (batteries) and UL 1741 (inverters). You need a container certified
to UL 9540 as a complete, pre-integrated unit. In Europe, it's the IEC 62933 series, with specific nods to fire safety
standards like EN 50604 and the upcoming IEC 63056. Then you have IEEE 1547 for grid interconnection, which
interacts deeply with your safety protocols.

The key insight from 20 years in the field? These standards aren't just bureaucratic hurdles. They represent a codified
version of decades of engineering lessons - often learned the hard way. They dictate everything from spacing between
modules for fire propagation delay, to the construction of the container's walls, to the exact signaling between the fire
detection system and the utility disconnect. When Highjoule engineers a container, we're not just building to a spec
sheet; we're building with the intent to pass these specific, grueling tests. It fundamentally shapes the layout, the wiring,
and the choice of every sensor from day one.

A Tale of Two Containers: A California Case Study

Let me give you a real-world example from a manufacturing park in California's Central Valley. Two different facilities
installed similar-sized, air-cooled BESS containers around the same time in 2021.

¢ Facility A went with a low-cost provider offering a "fully compliant"” system. The permitting process was a
nightmare. The local fire marshal, increasingly savvy on BESS, asked for the UL 9540 system certification
report. The vendor could only provide component certificates. This triggered a months-long, costly review
process requiring additional engineering sign-offs and on-site mitigation plans. The system’s Levelized Cost of
Energy (LCOE) effectively ballooned before it ever powered on.

¢ Facility B selected a solution, like ours at Highjoule, that was shipped with a full UL 9540 listing for the pre-

integrated container. The permit package included the definitive test report from the NRTL (Nationally

Recognized Testing Laboratory). The fire marshal reviewed it, had a few straightforward questions we could

answer immediatel and approved it. The system was online in weeks, starting i'E;_ revenue-generating life

L o b - H
. AR ——

R [ L - = -
o & i o - ’

—————— S T il e e



immediately.

The difference? One viewed safety regulations as a final hurdle. The other viewed them as the foundational design
constraint. The second approach always, always wins on total cost and peace of mind.

Designing Safety In, Not Bolting It On
So, what does "designing in" look like for an air-cooled container destined for an industrial park?

e Compartmentalization: High-energy battery racks are in sealed, fire-rated compartments with dedicated, fail-
safe ventilation paths that don't intermix with electrical gear air.

¢ Detection that Talks: Multi-spectrum gas, smoke, and heat detectors aren't just alarms; they're integrated into
the system's control logic. They can command a controlled shutdown, initiate dedicated exhaust, and signal the
utility disconnects before a situation escalates.

* Access & Service Safety: Safety doesn't stop at installation. How do technicians safely service the system? Our
designs include maintenance bypasses and physical disconnects that are idiot-proof, because on a long Friday,
we're all human. Clear arc-flash labeling, grounded working spaces, and emergency access are non-negotiable.

This philosophy extends to our local deployment teams. They're not just installers; they're trained on the specific safety
architecture of the unit. They work with your team and the AHJ to ensure the site-specific installation - concrete pad,
clearance distances, emergency access routes - complements the built-in safety of the container itself.

Your Next Steps: Questions to Ask Your Vendor

Cut through the noise. When you're evaluating a pre-integrated container for your park, move beyond the spec sheet on
energy and power. Sit down with their technical lead and ask:

1. "Can | see the full UL 9540 (or IEC 62933) certification report for this exact, pre-integrated container model?
Not just the component certs."
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2. "Walk me through the thermal management safety logic. What specific events trigger a full system shutdown
versus a derate?"

3. "How does the fire detection and suppression system integrate with the local utility interconnect agreement and
IEEE 1547 requirements?"

4. "What is the expected degradation of the cooling system's performance over 15 years, and how does that impact
my safety margins?"

Their answers will tell you everything you need to know. If they hesitate, or talk in generalities, consider it a major red
flag. This is complex, critical infrastructure. It deserves a conversation grounded in real standards and real-world site
experience.

What's the one safety or permitting headache you've faced or heard about in your park? 1'd love to hear your story -
sometimes the best lessons come from the field.
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