20ft Pre-Integrated PV Container for Data Center Backup: Solving Grid
& Space Challenges
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Beyond Generators: Why Your Next Data Center Backup Power System
Might Be a 20ft Container

Honestly, if I had a dollar for every time a data center operator told me their backup power strategy was "the diesel
generators over there," | could retire. Don't get me wrong, gensets have their place. But sitting in coffee shops from
Frankfurt to Silicon Valley, the conversation is shifting. It's not just about having backup anymore; it's about having
intelligent, resilient, and frankly, cheaper backup that doesn't eat up valuable real estate or create a regulatory
headache.

I've been on-site for more BESS deployments than | can count, and the challenges | see are remarkably consistent,
especially for critical facilities like data centers.
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The Real Problem Isn't Just Outages, It's Grid Dependency and Space

The phenomenon is clear: data centers are power-hungry, and their traditional backup plan is a one-trick pony. It waits
for a grid failure. But what about the 99% of the time when the grid is up but unstable, expensive, or carbon-intensive?
I've seen firsthand how regions with ambitious renewables targets, like California or parts of Germany, face grid
congestion. Your facility might be drawing power from a grid that's increasingly volatile.

According to the International Energy Agency (IEA), data centers' electricity consumption could double by 2026. That's
not just a demand spike; it's a reliability and cost crisis in the making. Pair that with local regulations pushing for cleaner
operations, and your diesel genset starts looking like a liability, not an asset.

Why This Hurts More Than You Think: Cost & Complexity Spiral

Let's agitate that pain point a bit. A generator-only strategy locks you into a cycle of high operational expenditure
(OpEXx)fuel costs, maintenance contracts, and emission compliance costs are only going up. There's also the opportunity
cost of space. In urban or expensive industrial zones, the land you use for a generator farm is land you can't use for
revenue-generating server racks.

Then there's the safety and permitting aggravation. Storing large amounts of diesel fuel brings its own set of fire codes
and environmental risks. Deploying a modern battery system isn't automatically easier, though. I've seen projects stall
because the proposed BESS solution was a puzzle of componentsseparate inverters, battery racks, HVAC units, and fire
suppression systemsall needing custom integration, engineering stamps, and lengthy on-site assembly. Every day of that
delay is a day your resilience strategy isn't operational.

The 20ft Container Solution: More Than Just a Box

This is where the concept of a pre-integrated, pre-tested 20ft High Cube container becomes a game-changer. It's not
just a container; er plant in a box, and it directly solves the headaches we just talked about.
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The solution is elegantly simple: take the entire backup power systembattery racks, battery management system (BMS),
power conversion system (PCS), thermal management, and fire suppressionintegrate and test it all in a controlled factory
environment, then ship it in a standard 20ft shipping container. This approach, which we've perfected at Highjoule over
dozens of deployments, turns a complex construction project into a predictable delivery and connection exercise.

For you, the decision-maker, this means:

* Speed: Deployment time can be slashed by up to 60% compared to stick-built solutions. It's essentially plug-and-
play for critical power.

¢ Predictable Cost: Most costs are fixed at the factory, minimizing on-site surprises and change orders.

¢ Standards Compliance Built-In: A reputable provider will have the entire system certified to the key standards
you needUL 9540 for the energy storage system and UL 1973 for the batteries in North America, and IEC
62619 for the international market. This isn't a feature; it's a non-negotiable foundation for permitting and
insurance.

* Space Efficient: It leverages vertical space (the High Cube design) and fits in a footprint comparable to a few
parking spots.

Seeing It Work: A Glimpse from the Field

Let me give you a real-world example from a project we supported in Northern Germany. The client was a colocation
data center facing two issues: stringent local emissions regulations that limited generator run-hours, and a need to
provide premium, resilient power to their tenants.

The challenge was spacethe site was tightand speed. They needed a solution before the next winter season. We deployed
a 20ft pre-integrated container equipped with LiFePO4 batteries. The container was delivered, placed on a pre-
prepared concrete pad, and connected to their medium-voltage switchgear and PV curtailment system. The on-site
work was primarily civil and electrical interconnection.

The outcome? The system now provides seamless bridge power during any grid disturbance, allowing generators more

time to start smoothly if needed, and it actively manages energy to reduce peak demand charges. The Levelized Cost of
torage (LCO - of it as the total lifetime cost per kWh of stored energybecame competitive from day one because
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of the reduced installation cost and the dual value of backup and energy arbitrage.

Key Considerations Beyond the Spec Sheet

When you evaluate one of these systems, don't just look at the capacity in kwh. Dig into the engineering details that
dictate real-world performance and safety. Here's my take from the commissioning side:

¢ Thermal Management is Everything: Batteries are like athletes; they perform best within a tight temperature
range. A robust, independent HVAC system inside the container is critical for longevity and safety. | always look
for N+1 redundancy in cooling fansif one fails, the system doesn't overheat.

¢ Understanding C-Rate: You'll see this on spec sheets. Simply put, it's how fast the battery can charge or
discharge relative to its total capacity. A 1C rate means a 1000 kWh battery can output 1000 kW for one hour.
For data center backup where you need a lot of power quickly to support critical load, a higher discharge C-rate
(e.g., 1C or 1.5C) is often essential. A pre-integrated system is designed with this matched from the start.

* Fire Safety Done Right: It must be multi-layered. Beyond the standard aerosol or gas-based suppression, look for
early detection (thermal runaway detection at the cell/module level) and design that prevents propagation. The
container itself should act as a final barrier.

At Highjoule, our approach is to engineer these considerations in from the first drawing. We don't just source
components; we design the system holistically, so the thermal management talks to the BMS, which is in sync with the
PCS, all pre-validated before it leaves our dock. This integration is what delivers the reliability you're paying for.

So, What's Your Next Move?

The shift from passive backup to active, multi-functional energy resilience is already underway. The question isn't really
if battery storage will be part of your critical infrastructure, but how and when. Choosing a pre-integrated,
containerized solution is fundamentally about de-risking that transitionsaving time, controlling costs, and inheriting a
system built to the highest safety standards.
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