C5-M Anti-Corrosion BESS Containers for Data Center Backup Power
in Harsh Environments
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Beyond the Server Rack: Why Your Data Center's Backup Power Needs
More Than Just Batteries

Hey there. If we were grabbing a coffee, 1'd probably start by telling you about the time | was on-site at a coastal data
center in Florida. The IT manager was proud of their new, state-of-the-art servers. But when we walked around back to
the utility yard, I saw their brand-new battery storage containers already showing the first signs of corrosion C tiny
white specks on the door seals and hinges. It wasn't a failure yet, but it was a ticking clock. Honestly, this scene replays
across so many projects in the US and Europe. We pour millions into the digital infrastructure but sometimes treat the
power backup system as an afterthought, a metal box to put batteries in. That mindset, especially in demanding
environments, is where the real risk lies.
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The Hidden Problem: It's Not the Battery, It's the Box

Let's get straight to it. The industry's focus for data center backup has rightly been on battery chemistry, cycle life, and
discharge rates. But the container that houses these sophisticated systems is often specified with a generic "outdoor
rated" or "industrial" label. In the real world, that's not nearly enough. Data centers are pushing into locations with
unique challenges: coastal salt spray, high humidity in Nordic climates with de-icing salts, or industrial pollution belts. A
standard I1SO container or a lightly coated enclosure will degrade in these environments. 1've seen firsthand how
compromised enclosures lead to moisture ingress, which is the arch-enemy of electrical components, busbars, and
battery management system (BMS) electronics. It starts small, but it undermines the entire system's integrity and safety.

When Corrosion Isn't Just Cosmetic: The Real Cost of Downtime

Agitating this point is crucial because the stakes are enormous. The Uptime Institute's 2023 Global Data Center Survey
found that over 60% of outages result in at least $100,000 in total losses, with a significant portion linked to power
failures. Now, imagine your backup power systemyour last line of defensefailing because a corroded latch prevented a
proper seal, or because internal condensation caused a sensor fault.

The financial model breaks down quickly. A compromised container leads to:

¢ Increased OPEX: More frequent inspections, premature part replacements, and unplanned maintenance.

¢ Safety Risks: Corrosion can create poor electrical connections, leading to hot spots and, in worst-case scenarios,
thermal runaway events. This is a direct conflict with UL 9540 and IEC 62933 safety standards that govern
BESS deployment.

* Reduced Asset Life: The batteries might be rated for 15 years, but if their protective environment fails in 7, your
Levelized Cost of Energy (LCOE) calculation is completely off. You're not getting the financial return you
modeled.
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The C5-M Solution: Engineering for the Real World

This is where the C5-M anti-corrosion specification moves from a technical datasheet line item to a critical business
decision. C5-M, as defined by ISO 12944, is the standard for environments with very high corrosivitythink coastal and
offshore areas with salt spray. For a BESS container, this isn't just a thicker coat of paint. It's a systems-level approach:

Material Selection: Using pre-galvanized steel or aluminum alloys as a base.

Surface Preparation: Rigorous abrasive blasting to a specific cleanliness and profile.

¢ Coating System: A multi-layer, high-performance epoxy/polyurethane system, often with a zinc-rich primer for
cathodic protection. We're talking about a dry film thickness measured in hundreds of microns, not tens.

Seal Integrity: Gaskets, door seals, and cable gland entries designed to resist 0zone, salt, and UV degradation.

At Highjoule, we learned this the hard way on our early projects in the North Sea region. Our standard containers
needed remediation after just 18 months. Now, our C5-M series is the default for any site within 10 miles of a coast or
with a known corrosive atmosphere. It adds a marginal upfront cost but completely changes the long-term reliability
curve. It's about designing for the total lifecycle, not just the commissioning date.

Beyond Specs: Thermal Management and LCOE in the Real World

Now, a C5-M shell keeps the environment out, but we also have to manage the environment inside. This is my favorite
topic to geek out on. Battery performance and lifespan are intimately tied to temperature. A common mistake is pairing
a robust exterior with an undersized or inefficient thermal management system.

Here's the expert insight: Thermal management isn't just about air conditioning. It's about heat distribution. In a large
container, you can have a 10C (18F) delta between the cells closest to the AC unit and those at the far end. This
inconsistency causes cells to age at different rates, creating imbalance and reducing the usable capacity of the entire
pack over time.

Our approach, which we've refined over dozens of deployments from California's deserts to Germany's humid valleys,
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involves:

¢ Zoned Cooling: Creating specific airflow pathways to ensure uniform temperature across all battery racks.

¢ Dynamic Control: Letting the BMS not just monitor temperature, but actively control the cooling system based
on load and ambient conditions. Why run the AC at full blast on a cool, low-demand night?

¢ | COE Optimization: This is the key. Efficient thermal management reduces auxiliary power consumption (the
energy used to cool itself), which directly lowers your operational cost. More importantly, by maintaining a
stable, optimal temperature, you maximize cycle life. Getting 7,000 cycles instead of 6,000 from your battery
asset is a massive win for your project's financials. This is the real engineering that impacts your bottom line.

Making the Decision: What to Ask Your BESS Provider

So, you're specifying a BESS for a data center in a potentially harsh environment. Move beyond the brochure. Here are
the practical, on-the-ground questions I'd recommend you ask:

1. "Can you show me a third-party test report (e.g., according to 1ISO 9227 salt spray test) validating the C5-M or
equivalent corrosion protection for the complete enclosure assembly, including doors and seams?"

2. "How does your thermal management system ensure a temperature differential of less than 5C across all battery
modules under peak load? Can | see the CFD (Computational Fluid Dynamics) analysis?"

3. "How is the BESS design validated for compliance with both UL 9540 (US market) and IEC 62933 (EU market)
for stationary energy storage safety?"

4. "Based on my specific site coordinates and ambient data, what is your projected auxiliary load for climate
control, and how is that factored into the performance guarantee?"

Deploying reliable backup power is no longer just about buying batteries. It's about integrating a resilient, engineered
system designed for its specific environment from the ground up. The right container isn't a cost; it's an insurance policy
that pays dividends in uptime, safety, and total cost of ownership for the decades-long life of your data center.

What's the single biggest environmental challenge facing your next data center site?
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