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Why Your Data Center's Next Backup Power System Depends on How
It's Built

Hey there. If you're reading this, chances are you're looking at energy storage for a data center, or maybe you're just
tired of the same old promises from vendors. Let's talk frankly. Over my 20-plus years on sites from California to North
Rhine-Westphalia, I've seen a shift. It's no longer just about the battery chemistry on the datasheet. The real
differentiator, the thing that determines if a system is an asset or a liability, is now rooted in its manufacturing standards.
Especially when you're talking about scalable, modular 1MWh blocks for critical backup. The "how it's made" is
becoming more critical than the "what's inside."
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The Real Problem: It's Not Just the Battery

Here's the scene I see too often. A company needs a 5 MWh solar-coupled backup system for their data center. They
get quotes for "modular" solutions. On paper, they look the same. But then you dig into the factory audit reports, the
test certifications, the build protocols. That's where the paths diverge wildly. One vendor's "module" is a tightly
integrated, pre-tested power block built to withstand decades of cycling. Another's is a collection of racked batteries with
a control system bolted on as an afterthought. The problem isn't a lack of technologyit's a lack of consistent, rigorous,
and scalable manufacturing discipline specifically for these large, modular units.

The core pain point? You, the operator, are left holding the bag. You inherit the integration risk, the long-term
performance uncertainty, and the safety liabilities that should have been resolved on the factory floor.

The Hidden Cost of Uncertainty

Let's agitate that pain a bit, honestly. Why does this manufacturing gray area matter so much for a 1MWh block
destined for a data center?

Safety & Insurance: A poorly integrated module isn't just inefficient; it's a thermal runaway risk. I've seen
firsthand on site how a weak link in module assemblya subpar busbar connection, an inconsistent cooling
channelcan create a hot spot. Insurers and local fire marshals are now hyper-aware. In the US, lacking clear UL
9540 and UL 9540A test data for the entire assembled module can stall permitting for months or skyrockize your
premiums.
Deployment Speed & Cost: True modularity means plug-and-play. If each 1MWh block arrives as a "kit of
parts" requiring extensive field commissioning and integration, you're not saving time or money. You're moving
factory labor to your expensive, weather-dependent job site. According to a National Renewable Energy
Laboratory (NREL) analysis, balance-of-system and soft costs can constitute up to 50% of a BESS project's total
cost. Inefficient field integration is a huge contributor.
Long-Term Performance (LCOE): Your Levelized Cost of Energy (LCOE) for backup power is directly tied to
system longevity and consistency. If one module in a string degrades 20% faster than others due to
manufacturing variance, it drags down the entire cluster's output and lifespan. This isn't a theoretical risk. The 
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International Renewable Energy Agency (IRENA) notes that quality and manufacturing consistency are key
drivers in reducing storage LCOE by ensuring system durability.

  

The Solution is in the Standards

So, what's the answer? It's treating the scalable, modular 1MWh unit not as a project-specific assembly, but as a
standardized, mass-produced product. This is where rigorous manufacturing standards come in as the core solution.
We're talking about a factory process where every 1MWh block that rolls off the line is identical in quality, safety, and
performance to the last. This is achieved by designing and building to a harmonized set of standards from day one.

For the US market, this means full compliance with UL 9540 (energy storage system safety) and the more rigorous UL
9540A (fire test for thermal runaway propagation) for the complete modular unit. For the EU and global projects, it's
IEC 62933 for system safety and performance, and IEEE 1547 for grid interconnection. The magic happens when these
standards are baked into the manufacturing process, not just checked at the end.

A Case in Point: The Frankfurt Challenge

Let me give you a real example. We worked with a hyperscale data center operator in Frankfurt, Germany. Their
challenge was adding 12 MWh of solar-buffering backup capacity, with a hard deadline tied to a grid connection
agreement. They needed absolute certainty on safety for indoor parking garage adjacency and needed the system
operational in weeks, not months.

The solution was twelve of our pre-manufactured 1MWh UL/IEC-compliant modules. Because each module was a
fully tested, self-contained unit with integrated cooling, power conversion, and controls, deployment was like stacking
LEGO bricks. The local inspector was able to review the single module's certification dossier and apply it to the entire
array. The system passed inspection and was online in 11 days from delivery. The key wasn't a novel battery cell; it was
the manufacturing standard that allowed for predictable, fast, and compliant scaling.

Expert Insight: Decoding the Jargon for Your Bottom Line
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Let's break down two technical terms you'll hear, and I'll tell you what they really mean for your project.

C-rate (Charge/Discharge Rate): This is simply how fast a battery can be charged or discharged relative to its capacity.
A 1MWh system with a 1C rate can deliver 1MW for 1 hour. For data center backup, you often need high power (high
C-rate) for short durations. The manufacturing standard impact? To achieve a high, stable C-rate consistently across
hundreds of modules, the internal electrical and thermal design of the module must be flawless and uniform. Variance
in welding or busbar contact resistance will cause some modules to underperform or overheat at high power, crippling
your system's response when you need it most.

Thermal Management: This is the system that keeps your battery at the right temperature. Honestly, this is where most
field failures begin. A manufacturing standard that mandates a specific, validated cooling design (like a liquid-cooled
cold plate with a defined flow rate and pressure drop per module) is non-negotiable. It ensures that every cell in every
1MWh block is cooled identically, preventing premature aging and hotspots. When you scale to 10 or 20 modules, you
know the thermal performance is predictable.

  

How We Approach This at Highjoule

At Highjoule, this philosophy of standards-driven manufacturing isn't a feature; it's the foundation. Our 1MWh
modular block is designed from the cell up to be a certified, standalone product. This means:

Our UL 9540A test report is for the complete module assembly, giving AHJs and insurers clear, trusted data.
We optimize for LCOE by focusing on manufacturing precision that ensures 20-year performance uniformity,
not just a 10-year warranty with fine print.
Our local deployment teams aren't doing system integration; they're doing connection and validation, because
the integration was done right in our certified factory.

The goal is to give you the confidence to scale your backup power as predictably as you scale your server racks. So, the
next time you evaluate a storage solution, ask to see the factory quality control manuals and the full certification for the
module as shipped. The answers will tell you everything you need to know about your project's real risk and timeline.



What's the biggest hurdle you're facing in getting your backup power project across the finish lineis it permitting,
insurance, or just finding a vendor who offers true predictability?
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