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The Real-World Guide to Choosing a 20ft, 5SMWh BESS for Data Center
Backup

Honestly, if you're looking at utility-scale battery storage for data center backup power, you're already ahead of the
curve. But sitting here, thinking about the dozens of sites I've commissioned from California to North Rhine-
Westphalia, one thing is crystal clear: not all 20-foot, 5-megawatt-hour containers are created equal. On paper, the
specs might look similar. On site, where humidity, grid faults, and thermal runaway are not theoretical concepts, the
differences are what define your project's success, safety, and bottom line. Let's talk about what really matters when you
compare these systems.
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The Real Problem: It's More Than Just Backup Runtime

The initial pain point is obvious: data centers need guaranteed, instantaneous backup power to maintain uptime during
grid outages. But the deeper, often unspoken challenge | see with deploying a 20ft 5SMWh BESS is the integration
complexity and total cost of ownership (TCO) hidden beneath the headline capacity.

You're not just buying a battery. You're integrating a power plant into a mission-critical facility. The agitation comes
when you realize that a poorly designed system can lead to: space inefficiency (needing more containers than
calculated), unpredictable degradation (shortening the asset's financial life), and compliance headaches (failing to meet
local fire codes like NFPA 855 in the US or the stringent BDEW guidelines in Germany). I've seen projects delayed by
months because the container's internal layout wasn't designed for maintainability, or because the factory testing didn't
align with the local utility's interconnection requirements.

The solution isn't just a container with 5SMWh inside. It's a pre-engineered, fully validated system where power
conversion, battery racks, thermal management, and safety systems are designed as one cohesive unit from the start,
specifically for the high-reliability, high-availability demands of a data center.

Data Doesn't Lie: The Scaling Challenge

The trend is undeniable. The International Energy Agency (IEA) notes that global data center electricity consumption
could double by 2026, with much of this growth concentrated in the US and Europe. Simultaneously, the push for
renewables is making the grid more dynamic, sometimes less predictable. This creates a dual demand: more power
needs and a greater need for on-site stability.

This is where the 20ft, SMWh container becomes a compelling modular building block. It offers a sweet spot of high
energy density. But here's the key insight from the field: scaling isn't just about adding identical boxes. The electrical
balance-of-plant (BOP) C the medium-voltage switchgear, transformers, and grid interconnection C doesn't scale
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from day one.

A Tale of Two Containers: Beyond the Spec Sheet

Let me share a scenario from a project in Texas. Two suppliers offered a "20ft HC 5SMWh" solution for an industrial
park with a critical data hub.

* Supplier A: Quoted a lower upfront cost. The 5MWh was achieved by packing cells at very high density.

e Supplier B (our approach at Highjoule): The quote was slightly higher. Our 5MWh design used a slightly lower
cell packing density to incorporate wider service aisles, a more robust air-handling unit (AHU) with N+1
redundancy, and an integrated, UL 9540-certified fire suppression system within the container envelope.

The outcome? During a brutal Texas summer, the Supplier A system frequently derated its output (reduced C-rate) to
manage cell temperatures, failing to meet the required backup power duration during a critical test. The increased
operating temperature also accelerated degradation. The total cost over 10 years was far higher due to lost performance
and earlier replacement. Our design, with its focus on sustainable thermal performance and serviceability, maintained
rated output and is tracking a much lower degradation rate. The client's lesson was that the optimal C-rate (the speed of
charge/discharge) is the one you can maintain consistently in real-world conditions, not just on a test bench.

The Thermal Management Divide

This is the single biggest differentiator, and it's where most spec sheets are painfully inadequate. Simply stating "liquid
cooling" or "forced air cooling" is meaningless without context.

For a data center backup BESS, thermal management isn't about comfort; it's about predictability and safety. The
system must handle: 1. High, sustained C-rate during discharge: A data center failover isn't a gentle ramp-down. It's a
full-load transfer. 2. Idle periods: The system might sit at 50% state-of-charge for weeks, but it must be ready instantly.
Temperature stratification during idle periods can cause uneven aging. 3. External climate: A container in Finland faces
different challenges than one in Arizona.
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From our experience, an intelligent, refrigerant-based cooling system that can maintain cell temperature within a 3C
band, regardless of external ambient, is non-negotiable for data-center-grade reliability. It directly translates to longer
cycle life, consistent performance, and lower risk.

Safety Isn't a Feature, It's the Foundation

Compliance with UL 9540 (US) and IEC 62933 (EU) is the baseline ticket to play. But true safety is in the details that
standards sometimes only imply. When comparing, dig into:

® Cell-to-Pack (CTP) Design: How does the system contain a single cell thermal event? Is there physical and
thermal isolation between modules?

* Gas Venting & Detection: In the event of off-gassing, is there a dedicated, safe venting path that doesn't allow
gases to accumulate? Are detectors placed optimally, not just as an afterthought?

¢ L ocal Code Alignment: Does the container’s fire rating, seismic design, and spill containment meet the specific
requirements of your municipality? I've spent too many hours on site adapting "standard" containers to local fire
marshal demands.

At Highjoule, we design our 20ft containers with these site-level realities first. It means our "standard" product often
already includes the reinforcements and safety pathways that local authorities look for, because we've learned the hard
way what's needed on the ground.

Thinking in LCOE, Not Just Capex

For a financial decision-maker, the most important metric is the Levelized Cost of Storage (LCOS or LCOE). The
upfront capex of the container is just one input. The real comparison happens when you model:

¢ Cycle Life: A system rated for 6,000 cycles at 80% depth-of-discharge (DoD) will have a far lower cost-per-cycle
than one rated for 4,000 cycles.

¢ Round-Trip Efficiency (RTE): Every percentage point lost to heat is energy you paid for but can't use. Look for
RTEs above 92% for AC-coupled systems.

* O&M Costs: How easy is it to replace a faulty module? Does it require a full shutdown, or can it be isolated?
Our design allows for hot-swapping of individual racks, minimizing downtime.

* Warranty & Degradation Guarantee: A strong, transparent warranty that guarantees a certain residual capacity
(e.g., 70% after 10 years) is a direct hedge against financial risk.

Choosing the container with the lowest sticker price often means signing up for a higher, less predictable LCOE.




The Right Questions to Ask Your Supplier

So, when you're comparing those 20ft 5MWh proposals, move beyond the datasheet. Get on a call with their lead
engineer and ask:

¢ "Walk me through the worst-case thermal runaway scenario in this container. Show me the design features that
contain it."

* "Can you provide the detailed loss-of-cooling study for this specific configuration?"

¢ "What is the expected annual degradation rate at 35C ambient, at a 1C discharge rate, and how is that
modeled?"

* "Show me the service manual. How long does it take to diagnose and replace a single faulty battery module with
a two-person crew?"

* "Provide the specific UL Certified Test Reports (CTRs) or IEC test certificates for this exact model, not a
generic family certificate.”

The answers you get will tell you more about your long-term partner than any brochure ever could. The right supplier
won't just send you a quote; they'll want to understand your site, your risks, and your long-term operational model.
That's the kind of partnership that turns a capital expenditure into a resilient, valuable asset.

What's the one site-specific challenge you're most concerned about when planning your BESS deployment? I'm curious
to hear what keeps you up at night C sometimes the best solutions come from sharing those real-world hurdles.
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