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Why Your Data Center's Backup Power Needs a Different Kind of Battery
- And the Standards That Make It Possible

Hey there. If you're reading this, you're probably knee-deep in planning for data center resilience, maybe looking at
that backup power spec sheet and wondering if there's a better way than the usual diesel genset parade. Honestly, 1've
been on-site for more of those "transition-to-backup" tests than | can count the noise, the fumes, the maintenance logs.
The industry's shifting, and 1'm seeing a real surge in clients asking about scalable, modular photovoltaic (PV) storage
systems to handle backup. It's smart. But here's the quiet part we often say in the field: not all "modular" or "scalable"
systems are built for this mission-critical job. The difference almost always comes down to the manufacturing standards
baked into the hardware from day one.
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The promise is everywhere: "Start small, scale as your data hall load grows." It sounds perfect for a phased data center
build-out. But the reality on the ground can be messy. I've seen projects where adding the second or third "identical"
battery module required a complete re-work of the thermal management system, or worse, a re-certification of the
entire fire suppression design. Why? Because Module A from batch 1 and Module B from batch 6 months later, while
functionally similar, came from subtly different manufacturing lines or component sources. The scalability wasn’t just
about plugging in more boxes; it was about guaranteeing that every box, now and five years from now, behaves
identically under stress. This inconsistency drives up soft costs engineering, commissioning, permitting sometimes wiping
out the CapEx savings of a modular approach. According to the National Renewable Energy Laboratory (NREL),
standardization can reduce BESS balance-of-system costs by up to 20%. That's not just in the hardware; it's in the time
your crew isn't standing around figuring out new compatibility issues.

Safety: The Non-Negabilibale That's Often Negotiated

Let's talk about safety, not from a compliance checkbox perspective, but from a "what-happens-at-3-AM" perspective.
Data centers are unique. You have a high-value asset, 24/7 critical load, often in urban or suburban areas. A backup
battery isn't sitting in a remote solar farm; it's in a yard next to your core IT infrastructure. The manufacturing
standards for a commercial peak-shaving battery and a data center backup battery should be different, but they often
get blurred.

The core challenge is thermal runaway. In a modular system, a fault in one module must be absolutely, positively
contained. I've seen firsthand how a design that looked good on paper failed in a test because the inter-module fire
barriers weren't built to a consistent spec. This is where the rubber meets the road with standards like UL 9540 (Energy
Storage Systems) and UL 9540A (Test Method for Thermal Runaway). For a scalable system, compliance isn't a one-
time test on a single unit. The manufacturing standard must ensure that every single module rolling off the line will
perform identically in that containment test. If it doesn't, your scalable system has a built-in single point of failure.

The Standards Framework That Actually Solves It

So, what does a robust set of Manufacturing Standards for a Scalable Modular Photovoltaic Storage System for Data
Center Backup Power actually cover? It's a multi-layered shield. It starts with the foundational international
benchmarks like IEC 62933 for electrical energy storage systems, which sets the stage for safety and performance
testing. But for the US and European markets, you need the local teeth.

e UL & IEC Harmony: The goal is a product built to the strictest common denominator of UL (US) and IEC (EU)
standards. This isn't about picking one; it's about a design philosophy that satisfies both from the first CAD
drawing. This is crucial for global operators who want the same kit in Frankfurt and Phoenix.

* |EEE 1547 & 2030 Series: These govern interconnection and interoperability with the grid. For data centers,
which may use backup storage for grid services (like frequency response) when not in backup mode, this standard
ensures your system "speaks the language" of the local utility flawlessly, every time.

¢ Manufacturing Process Control (The Unsung Hero): This is what makes scalability real. It means every battery
cell lot is traced, every busbar torque setting is logged, and every firmware load is validated against the same
protocol. At Highjoule, for instance, our Highjoule Core modular BESS line is built on this principle. The
standard is the process, ensuring that the module you install in Phase 1 is mechanically, electrically, and
thermally identical to the module you install in Phase 3. That's true, headache-free scalability.

A Case in Point: A German Colocation Facility

Let me give you a real example from North Rhine-Westphalia. A colocation provider wanted to add 2 MW / 4 MWh
of backup runtime to their existing facility, with a clear path to double it in 18 months. Their pain points were space
(tight urban site), permitting (strict local fire codes), and future-proofing.

The solution was a modular PV-coupled storage system built to the integrated standards we just talked about. Because
the system was UL 9540 and IEC 62933 certified from the factory, the local building authority accepted the
manufacturer's test reports, drastically speeding permitting. The modular, containerized design fit the constrained yard.
But the real win was in the scaling. When they added the second identical container 20 months later, the integration was
plug-and-play. The power conversion systems recognized the new unit, the thermal management system scaled its
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operation seamlessly, and because the fire suppression design was validated for N+1 modules, no re-permitting was
needed. The Levelized Cost of Energy (LCOE) for the backup power, when factoring in avoided grid demand charges
during normal operation, became positive far earlier than projected.

An Expert Look Under the Hood: C-Rate and Thermal Management

Let's get slightly technical for a moment, in plain English. Two concepts are king for data center backup: C-Rate and
Thermal Management.

The C-Rate is basically how fast you can pull energy from the battery. A 1C rate means you can drain the full battery in
one hour. For a data center, you often need a high C-Rate you might need to support the full load immediately on a
blackout. A manufacturing standard that enforces rigorous testing on cell selection and power electronics ensures the
system can deliver that burst power, module after module, without degrading. A cheap module might sag under that
load; a standardized one is built for it.

Thermal management is the silent guardian. It's not just about cooling; it's about uniform temperature across all
thousands of cells in a multi-module system. Inconsistent cooling leads to some cells aging faster than others, creating
weak links. A true manufacturing standard will specify not just the fan or chiller, but the airflow design, sensor
placement, and control algorithms that guarantee every cell, in every module, lives in the same happy temperature
range. This is what maximizes the system’s life and keeps your total cost of ownership low.

A Quick Comparison: What Standards Influence

Feature Without Stringent Manufacturing With Integrated Standards
Standards (UL/IEC/IEEE)
Scalability Risky, potential for compatibility issues, Predictable, plug-and-play expansion
re-engineering required. with guaranteed performance.
Permitting Speed Slow, requires extensive site-specific ~ Accelerated, as AHJs recognize certified

testing and validation. - syste
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Feature Without Stringent Manufacturing With Integrated Standards

Standards (UL/I1EC/IEEE)
integration quality. manufactured unit.

Total Cost of Ownership Hidden costs in integration, Optimized and predictable, with lower
maintenance, and shorter lifespan. LCOE over the system's life.

What This Means for Your Next RFP

When you're evaluating vendors for a scalable PV storage backup system, don't just ask "Are you UL listed?" Drill
deeper. Ask: "Describe the manufacturing process controls that ensure every module in my scalable system is identical
for safety and performance.” Ask for the UL 9540A test report on the exact modular configuration you're buying.
Inquire about their IEEE 1547 certification and its specific settings for grid interaction.

The right partner, one like us at Highjoule who lives in this space, won't just show you a product datasheet. They'll walk
you through the design philosophy, the testing regimen, and the project history that proves their standard is more than a
document it's a repeatable, verifiable process that delivers the resilience your data center demands. It turns a complex
engineering challenge into a reliable, off-the-shelf infrastructure component.

So, what's the one standard-related question you wish you'd asked on your last energy project? The answer might just
define the success of your next one.
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