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Let's Talk About Keeping the Lights On: Why Your Data Center's Backup Power
Needs More Than Just Megawatts

Honestly, I've been on the floor of more data centers and substations than | can count over the last two decades. The
hum of servers is a familiar soundtrack. And one question | get asked, especially by operations managers in the US and
Europe, is this: "We're adding a 1MWh solar storage system for backup. It's just a big battery, right? Why all the fuss
about the manufacturing specs?" Let me tell you, over a (virtual) coffee, why that's the most important question you can
ask. The difference between a commaodity battery and a mission-critical backup asset isn't the chemistryit's the
manufacturing standards baked into every weld, wire, and warning label, especially for high-voltage DC systems.
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The Real Problem: It's Not Just About Capacity, It's About Predictable Performance Under Fire

The phenomenon | see is a focus on the headline number: 1 MWh. It's a big, impressive figure. But for a data center,
the backup system has one job: to perform flawlessly the one time in a thousandor a hundred thousandwhen the grid
stumbles. The problem isn't finding a container that can store that energy; it's finding one that will release it on
command, at the right voltage, with zero drama, in year one and year ten, after sitting idle for months. Many systems
are built to a price point for daily cycling, not for the "sleeping giant™ duty of backup. The weak points? Often in the
DC-side componentsthe busbars, fuses, contactors, and insulation that handle 800V to 1500V DC. A minor fault here
doesn't just trip a breaker; it can cascade.

The Agitation: The Hidden Costs of "Good Enough”

Let me share something I've seen firsthand. A colocation facility in the Midwest US opted for a low-cost BESS for
backup. On paper, it met the capacity. During a routine grid disturbance test, a high-voltage DC arc flash occurred in a
poorly specified isolation switch. The system didn't fail-safe; it took down the entire backup string. No data loss,
thankfully, but a full system replacement and weeks of lost redundancy. The real cost wasn't the new unitit was the risk
they carried until it was fixed.

The International Energy Agency (IEA) highlights that battery storage is crucial for electricity security, but notes that
"safety and reliability standards are foundational to widespread adoption.” This isn't theoretical. A system built without
rigorous adherence to UL 9540 (Energy Storage Systems), UL 1741 (Inverters), and IEC 62477-1 (Power Electronic
Converter Systems) for the HV DC side is a liability. It affects your insurance premiums, your local fire marshal sign-off,
and ultimately, your client's trust. The agitation is simple: the financial and reputational risk of a backup failure is
astronomically higher than the upfront savings from cutting corners on standards.

The Solution is in the Standards (Your Manufacturing Blueprint)

So, what's the answer? It's to treat the manufacturing standards for high-voltage DC 1MWh solar storage not as a
checklist, but as the core design philosophy. This is where the solution lives. It means your provider's factory is building

to a different set of rulesrules written by organizations like UL and IEC, informed by decades of electrical safety
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engineering. For a data center, the key is that these standards govern the entire system's interaction, not just the battery
cells. It's about the system-level certification.

At Highjoule, when we build a IMWh HV DC container for backup duty, we start with these standards. They dictate
everything from the creepage and clearance distances on our DC busbars (to prevent arcing) to the specific grade of
steel for the fire-rated internal enclosures. Honestly, it's less exciting than talking about Al-driven energy optimization,
but it's a thousand times more critical for keeping your servers online.

A Tale of Two Containers: A Project Story from Northern Germany

Let me give you a real case. We deployed two LMWh HV DC storage units for a cloud provider's data center in Lower
Saxony. The challenge wasn't space or connectivity; it was the local utility's requirement for a specific fault current
contribution and a mandatory VDE-AR-E 2510-50 compliance (Germany's rigorous application guide for BESS).

The client's initial design, from another vendor, had a UL 9540-certified battery rack but used off-the-shelf, industrial-
grade DC combiners not specifically evaluated as part of that system. The local inspector flagged it. Our solution was a
container built from the ground up as a single, certified unit under the relevant UL and IEC standards, with all DC
componentsfrom the string fuses to the main disconnectlisted for the system's specific voltage and fault current. The
documentation trail was as important as the hardware. We provided the full test reports from our manufacturing
partner and an accredited lab, showing the DC-side overload and dielectric tests. It passed inspection first time.

The? The seamless sign-off saved them three months in the project schedule. More importantly, they have a system
where the safety and performance of the high-voltage DC path is guaranteed by the manufacturer's adherence to the
standard, not just the assembly of parts.

Breaking Down the Key Standards for HV DC 1MWh Systems

Let's get into some expert insight, but I'll keep it simple. Think of these standards as layers of protection for your
investment.




conversion, controls, enclosureas one product. For HV DC, they test what happens during a thermal runaway in
one cell. Does it propagate? How are gases vented? This standard is your best guarantee of systemic safety.

e UL 1741 & IEC 62109 (Power Conversion): This governs the inverter/rectifier. For backup, the "islanding"
protectionmaking sure it doesn't back-feed onto a dead grid and endanger line workersis paramount. The
standard ensures it.

¢ |EEE 1547 (Grid Interconnection): In the US, this is the bible. It defines how the system must behave when
connecting to and disconnecting from the grid. A standards-built system does this predictably, every time.

® The "C-rate" in Plain English: You'll hear this term. It's basically how fast you can charge or discharge the
battery relative to its size. A LMWh system with a 1C rating can deliver LMW for 1 hour. For backup, you often
need a high discharge C-rate (like 2C or more) to handle the massive instantaneous load of a data center kicking
on. Manufacturing standards ensure the DC components (cables, switches) are rated for these high, sudden
currents without overheating.

What This Means for Your Bottom Line (Beyond Uptime)

This isn't just about avoiding disaster. Adherence to these manufacturing standards directly impacts your Total Cost of
Ownership (TCO) and Levelized Cost of Storage (LCOS). Here's how:

e Lower Insurance & Financing Costs: Insurers and banks understand certified risk. A UL 9540-certified system is
a known quantity, often leading to better rates.

* Optimized Thermal Management: Standards dictate temperature limits for components. A well-designed system
doesn’t just cool the cells; it manages heat from the DC conductors and power electronics. This reduces
degradation, extending system life from maybe 10 years to 15+a huge impact on LCOS.

¢ Future-Proof Compliance: Regulations are tightening. Starting with a fully compliant system means you're ready
for future audits or changes in local codes, especially across different states in the US or countries in the EU.

¢ Simplified Service & Warranty: When every component is part of a certified system, troubleshooting is clearer.
There's no finger-pointing between battery and inverter vendors. At Highjoule, our local service teams are
trained on the specific standards-based architecture of our units, which means faster, more accurate
maintenance.
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So, the next time you're evaluating a LMWh solar storage sys

ur data center, look past the spec sheet. Ask for
“ [ o L 1l .
= f . __l . O - p 1 _ 4 #

L} LY =

-y i 1 - S e
e — | ¥
: i "l S -

-

S L

o T h

. —.—-‘--.---ﬂ.urv_:d—-n—!—_‘“qf- i S| A



the certification reports. Ask how the high-voltage DC side was tested as a complete unit. Your future self, during a
stormy night when the grid flickers, will thank you for choosing a system built not just to store energy, but to be the most
reliable component in your chain. What's the one standard your local authority having jurisdiction (AHJ) is most
focused on right now?
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