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The Quiet Problem: Safety Isn't Just a Checkbox

Let's be honest. When you're planning a data center backup power system, the conversation often starts with capacity,
runtime, and capex. The safety regulations? They can feel like a stack of paperwork to be filed later. I've sat in those
meetings. But after 20+ years deploying BESS globally, I can tell you this: treating safety compliance as an afterthought
is the single biggest risk to your project’s timeline, budget, and fundamental viability. Especially with air-cooled systems,
which we all love for their simplicity and lower upfront cost, there's a dangerous assumption that "simpler" means
"easier to approve." That's just not the case anymore.

The regulatory landscape in North America and Europe has matured rapidly. Authorities Having Jurisdiction (AHJs)
and fire marshals are now deeply educated on battery risks. They're not just looking for a UL sticker; they're asking how
that UL 9540A test report interacts with your specific room design, your airflow patterns, and your emergency response
plans. I've seen projects get delayed for months because the BESS, while technically "certified," wasn't integrated with a
holistic safety narrative that local inspectors could trust.

The Real Cost of Getting It Wrong

So what happens if the safety approach is fragmented? Let me agitate the pain a bit with what I've witnessed firsthand.

First, schedule meltdown. A data center in the Rhine region of Germany had a perfectly sized air-cooled BESS for their
backup needs. The units were CE marked. But the local fire safety planner required a specific gas detection and
ventilation interlock strategy that wasn't part of the standard offering. Retrofit? Eight weeks of redesign, re-certification
of the modified assembly, and re-submission. The commercial launch was pushed back, costing far more than any
hardware premium for a more comprehensively designed system from the start.

Second, hidden lifetime costs. A system's Levelized Cost of Storage (LCOS) isn't just about the battery cells. An under-
engineered thermal management system, even if it meets minimal specs, will cause uneven aging. You might have a
pack running at 28C while another, in a poorly ventilated corner, consistently hits 35C. That delta kills your balance-of-
system life. According to a NREL study, operating lithium-ion batteries at just 10C above their optimal temperature
range can double the degradation rate. You're essentially burning capital expense.

Honestly, the biggest cost is reputational. For a data center, uptime and trust are the currency. An incident, even a small
containment event that triggers a suppression discharge, can make headlines. The question shifts from "How long was
the outage?" to "Is their backup power system safe?" That's a much harder narrative to recover from.
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The Framework That Actually Works On-Site

This is where moving from a "product certificate" mindset to a "system safety” mindset changes everything. The core
solution isn't just a product; it's a process anchored in Safety Regulations for Air-cooled BESS for Data Center Backup
Power. It's about designing for compliance from the first concept.

At Highjoule, we don't see UL 9540, IEC 62933-5-2, or IEEE 2030.2 as hurdles. They are the design blueprint. For
example, UL 9540A (Test Method for Thermal Propagation) isn't just a report we get from a lab. It informs how we
space our modules within the rack, how we design our internal venting pathways, and what our internal BMS thresholds
are for early warning. When we sit down with a client in California or the Netherlands, we're already bringing a system
that has the safety story baked in. We can show the AHJ exactly how the air-cooling design, the fire-rated enclosures,
and the factory-integrated monitoring work together to meet the "defense-in-depth™ principle they're looking for.

The magic, if | can call it that, is in the integration. An air-cooled BESS for a data center isn't an island. Its safety
depends on the room's HVAC, the electrical room classification, and the facility's emergency protocols. Our job as a
provider is to deliver a system that makes that integration seamless. That means providing clear, jurisdiction-specific
Interface Control Documents (ICDs) for your engineers and pre-approved coordination studies for your fire safety
consultants. We've found this cuts approval time by 60% or more, because we're speaking the inspector’s language
before they even ask the question.

Beyond the Datasheet: What I've Learned On Site

Let's get practical. Here are two technical aspects where the right safety focus directly impacts your ROI.

1. C-rate and Thermal Coupling: Everyone wants a fast discharge for backup - that's a high C-rate. But pushing a high
C-rate on an air-cooled system generates significant heat. The safety regulation isn't just about preventing thermal
runaway; it's about managing the normal heat rise so the system stays within its safe operating window. We design our
air-cooled systems with a "safety buffer" on the C-rate. This might mean we specify a system with a slightly higher kWh
rating to deliver the same backup power at a more moderate, thermally-sustainablifC-rqu. The result? The system runs
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cooler, cells degrade evenly, and you avoid the thermal stress that accelerates aging. Your total lifecycle capacity is
higher. Honestly, it's a better financial deal.

2. The "Passive" vs. "Active" Safety Myth: There's a notion that air-cooling is "passive" and therefore safer or simpler.
On site, | see it differently. Effective air-cooling is an actively managed safety system. It requires intelligent fans,
differential pressure sensors, and air filtration monitors - all tied into the core BMS with failsafe logic. If an intake filter
clogs (a common issue in industrial areas), our system doesn't just alarm; it can derate the charge/discharge to prevent
overheating, all while signaling for maintenance. This is what modern standards like IEC 62933 are pushing for: built-in
resilience. It turns a potential safety event into a minor, scheduled maintenance ticket.

Making It Real: A View from the Field

Let me give you a snapshot from a project we completed last year for a colocation provider in Texas. The challenge:
provide 2 MW/4 MWh of backup for a critical data hall, using an air-cooled BESS in an adjacent, existing warehouse
space. The local fire code had just been updated to adopt the latest NFPA 855 provisions.

The win wasn't just that our PowerVault Series was UL 9540 and UL 9540A listed. It was how we approached it. Our
team, including a local PE who knew the Texas regulations inside out, worked with the client's architects from Day 1.
We modeled the airflow from our units to prove we wouldn't create hot spots, even if a fan failed (N+1 redundancy is
standard in our design). We provided the fire marshal with a full narrative showing how our internal arc-fault detection
would trip the upstream breaker before any external system was needed. The system passed inspection on the first
walkthrough. The project manager told me later it was the smoothest MEP approval they'd ever had for a backup
system.

That's the outcome you want. Safety regulations, when embraced as the core design framework, aren't a barrier. They
become the fastest path to a reliable, insurable, and bankable asset. They let you and your team sleep well at night,
knowing the lights - and the servers - will stay on, safely.

So, what's the one safety integration question keeping your facility team up at night? Maybe it's about clearance
distances, or maybe it's about coordinating with your existing SCADA. Let's have that conversation.

Author: James Zhang

20+ years agricultural energy storage engineer / Highjoule CTO

URL: https://justenergy.co.za/articles/safety-regulations-for-air-cooled-bess-battery-energy-storage-system-for-data-center-backup-
power



http://www.tcpdf.org

