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The Silent Weakness in Your Data Center's Backup Plan

Let's be honest. When we talk about data center resilience, the conversation usually starts and ends with the UPS and
the diesel generators. I've been in dozens of facilities across the US and Europe, and the battery storage systemespecially
if it's tied to on-site solaroften feels like an afterthought. It's the "nice-to-have" green checkbox. But here's what I've seen
firsthand on site: that's where the vulnerability creeps in. A data center in Frankfurt or a colocation hub in Texas can
have the most robust grid connection and generators, but if the bridge between your solar panels and your critical
loadthe batteryisn't built to the highest manufacturing standards, you're introducing a single point of failure that no
amount of redundancy elsewhere can fully compensate for.

Why "Just Any" BESS Isn't Enough for Mission-Critical Power

The problem isn't a lack of battery storage products. The market is flooded with them. The problem is a mismatch in
design philosophy. A standard commercial or residential battery system is engineered for daily cyclingcharge from solar
during the day, discharge in the evening. Its reliability curve is calculated with that in mind. A data center backup
system, however, sits at 100% state of charge, 99% of its life. It's a sprinter waiting for the starting gun, which might
only fire once every two years during a major grid outage. That's a completely different stress profile.

When that call finally comesduring a Public Safety Power Shutoff (PSPS) in California or a winter grid strain in
Germanythe system must deliver its full rated power instantly and without hesitation. No voltage sag, no
communication faults, no thermal throttling. I've reviewed reports where a BESS, due to poor internal busbar design
and substandard cell quality, couldn't handle the inrush current when a whole server hall switched to backup, causing a
cascade failure. The financial cost of that? According to the Uptime Institute, a single data center outage now averages
over $300,000. The reputational cost is incalculable.



https://www.uptimeinstitute.com/

Decoding the Standards: UL, IEC, and What They Really Mean for You

This is where manufacturing standards stop being paperwork and start being your insurance policy. For the US market,
UL 9540 is the benchmark for energy storage system safety. But it's crucial to understand: UL 9540 certification isn't
just for the finished container. The most rigorous approach, and what we insist on at Highjoule for our data center
solutions, is that the core cells are UL 1973 listed, the power conversion system is UL 1741 compliant, and the entire
assembled system, with its specific thermal management and controls, passes UL 9540. This holistic certification chain is
what mitigates risk.

For the EU and broader international projects, IEC 62619 serves a similar, critical role. It focuses heavily on safety
requirements for large format secondary batteries, with particular emphasis on abnormal operation, fault conditions,
andkey for air-cooled systemsthermal propagation. Complying with IEC 62619 isn't just about market access; it's a
blueprint for building a system that fails safely, not catastrophically.

Then there's IEEE 2030.3, a standard many overlook. It's the test procedure for commissioning and maintenance of
BESS. A manufacturer designing to this standard from the ground up is thinking about your total cost of ownership. It
means their system is built for easy performance validation and long-term health monitoring, which directly impacts
your Levelized Cost of Energy (LCOE) for backup power.

Key Standards at a Glance

Standard Primary Focus Key Benefit for Data Centers
UL 9540 Overall system safety & fire risk Comprehensive hazard analysis,
mitigation ensures safe integration into
building/building-like structure.
IEC 62619 Safety of large industrial batteries International safety benchmark,

rigorous testing on thermal runaway
containment.
IEEE 2030.3 Commissioning, testing & maintenance Provides a clear framework for verifying
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reducing lifecycle surprises.

The Air-Cooling Advantage in Data Center Environments

You might wonder, with all the talk about liquid cooling for servers, why stick with air-cooling for batteries? Honestly,
for backup systems, it often makes more sense. The goal is ultimate simplicity and reliability. A well-engineered air-
cooled system uses the data center's own controlled environment or dedicated, redundant fans with N+1 redundancy.
There are no coolant loops to leak, no pumps to fail, and maintenance is straightforwardsomething any facility manager
already understands.

The manufacturing standard comes into play in the design of the battery rack and ducting. It dictates airflow rates,
sensor placement (like those for IEC 62619 compliance), and the use of flame-retardant materials. A high C-rate
dischargewhich is what happens when you suddenly need 2MW of backup powergenerates heat fast. The standard
ensures the air-cooling design can handle that peak thermal load without letting cell temperatures spike, which is the
enemy of both performance and lifespan.

Real-World Proof: When Standards Met a California Crisis

Let me give you a real example. We deployed a 4AMWh, air-cooled Highjoule system for a hyperscale data center
campus in Silicon Valley. Their challenge was twofold: provide backup power for critical cooling during PSPS events
and avoid running diesel gensets for hours on end to comply with air quality regulations. The system had to be UL 9540
certified and approved by the local AHJ (Authority Having Jurisdiction) under strict timelines.

Because our manufacturing process is built around these standards from the cell up, certification was a validation, not a
hurdle. During a 36-hour grid outage in 2023, the system performed 14 seamless transitions, keeping the cooling online.
The integrated monitoring, aligned with IEEE 2030.3 principles, gave their team real-time visibility into state-of-charge
and cell balance, which is priceless during a crisis. They knew exactly what they had left in the tank.
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Key Manufacturing Considerations Beyond the Label
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Seeing these systems built, | can tell you that compliance is the floor, not the ceiling. Heres what to look for in a
manufacturer:

® Cell Selection & BMS Logic: It starts with premium, UL-listed cells with a proven track record for stability. The
Battery Management System (BMS) must be manufactured to stringent functional safety standards, not just be a
basic monitoring board.

¢ Thermal Management Design: Ask about the CFD (Computational Fluid Dynamics) modeling. How evenly
does the air flow across every cell in the rack? A 5C differential is very different from a 15C one in terms of long-
term degradation.

¢ Internal Component Quality: The contactors, fuses, and busbars inside that cabinet matter as much as the cells.
Are they from industrial-grade suppliers? Are busbars laminated and designed to minimize resistance and heat
buildup at high C-rates?

* Cybersecurity by Design: With IEC 62443 becoming increasingly relevant, the manufacturing standard should
include secure coding practices for the system controller to protect your energy asset from being a network
vulnerability.

Making the Right Choice for Your Facility

Choosing a BESS for data center backup isn't a procurement exercise; it's a risk management decision. The right
manufacturing standards, truly embodied in the product’'s DNA, transform that asset from a potential liability into a
pillar of resilience. It gives you the confidence that when everything else goes dark, this system will work exactly as
designed.

At Highjoule, we've built our data center-specific line around this philosophy. It means our LCOE calculations aren't
just about the cheapest cells, but about a system that will deliver its promised cycles and capacity for 15+ years without
drama. It means our local teams in the US and Europe come with not just installation manuals, but with a deep
understanding of the UL and IEC certification pathways to get your project across the line.

So, the next time you evaluate a storage solution, don't just ask if it's "certified." Ask how it was certified, from which
component onward. The answer will tell you everything you need to know about where your risk truly lies.
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