Environmental Impact of C5-M Anti-corrosion BESS for Cleaner Data
Center Backup
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Beyond Uptime: The Environmental Cost of Keeping Your Data Center
Online (And How to Fix It)

Let's be honest. When you're planning a data center backup power system, the first things on your mind are reliability,
runtime, and capex. The environmental footprint of those massive diesel generators or even your battery room? It often
gets filed under "operational necessity." 1've walked through dozens of server halls, from Silicon Valley to Frankfurt, and
that mindset is the silent, costly norm. But the game is changing. With ESG mandates tightening and corporate
sustainability goals becoming non-negotiable, the environmental impact of your backup power is now a front-line
business issue. Today, | want to chat about a shift we're seeingand why the choice of your Battery Energy Storage
System (BESS), specifically its resilience and chemistry, is at the heart of a cleaner, more responsible backup strategy.
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The Hidden Environmental Problem in Your Backup Plan

The problem isn't just the diesel exhaust during an outagethough that's a part of it. It's the total lifecycle impact. A
standard BESS unit, if not built for the long haul in a demanding environment, becomes a liability. I've seen containers
installed in coastal areas or even in industrial zones with high humidity where, within a few years, corrosion starts to
creep in. This isn't just a paint issue. Corrosion attacks busbars, module connections, and sensor terminals. It leads to
increased electrical resistance, localized heating, and ultimately, a significant drop in efficiency. You're drawing more
power from the grid to keep the same state of charge, and the system’s lifespan plummets. You're not just replacing a
battery sooner; you're dealing with the environmental cost of manufacturing, shipping, and disposing of a massive
system prematurely. That's a huge embedded carbon hit everyone overlooks.

Why "Good Enough" Backup is Now a Liability

Let's agitate that point. A data center's backup system is its insurance policy. But what if the insurance itself has a
hidden premium? When a BESS fails prematurely due to environmental stress, you face a triple threat. First, the capital
cost of a full or partial replacement sinks your financial models. Second, the operational risk during the swap-out period
is a nightmare no facility manager wants to face. But third, and this is increasingly critical, is the compliance and
reputational risk. In the EU and many US states, strict regulations like the EU Battery Directive and various UL
standards are pushing for full lifecycle accountability. You need to report on the durability, recyclability, and overall
environmental footprint of your equipment. A system that corrodes and fails early looks terrible on that sustainability
dashboard. It tells your clients and investors that your commitment to green operations has a weak link.

Building a Greener Wall: The C5-M Anti-Corrosion BESS Approach

So, what's the fix? It starts with rethinking the BESS as a core, durable asset, not a consumable. This is where the
specification for a C5-M anti-corrosion photovoltaic storage system becomes non-negotiable for data center backup.
The C5-M rating (per ISO 12944) isn't just marketing fluff. It means the system is engineered to withstand highly
al sal trial pollutionfor over 25 years. This involves everything from hot-
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dip galvanized steel frames and specialized coating systems to sealed connectors and corrosion-inhibiting compounds on
critical internals. At Highjoule, when we build for a data center client, this is our baseline. It ensures the physical
container protecting your multi-million-dollar battery investment won't be the reason it fails. This durability is the
absolute foundation for reducing long-term environmental impact: it maximizes the system's usable life and minimizes
waste.

The Numbers Don't Lie: Clean Backup's Real Potential

This isn't just theoretical. The data backs up the shift. The International Energy Agency (IEA) notes that data centers

are among the fastest-growing consumers of electricity globally. Their analysis suggests that integrating on-site
renewables with storage could cut a facility's grid dependency and associated carbon emissions by a significant margin.
More specifically, pairing solar PV with a long-life BESS for backup (instead of pure diesel gensets) can reduce a data
center's Scope 2 emissions from backup readiness to near zero. The key metric here is Levelized Cost of Storage
(LCOS). A robust, anti-corrosion BESS might have a slightly higher upfront cost, but its extended lifespan and
maintained efficiency drive the LCOS down dramatically over 20 years. You're buying decades of clean, reliable
backup, not just a short-term fix.

A Real-World Shift;: From Diesel Fumes to Clean Power

Let me give you a real example from the field. We worked with a large colocation provider in Northern Germany, near
the coast. Their challenge was classic: they needed to ensure 99.995% uptime but were under intense pressure from
their enterprise clients to improve their sustainability scorecard. Their old plan? A bank of diesel generators, tested
weekly, with all the associated noise, fuel logistics, and local emissions. Our proposal was a hybrid solution: a large-scale
solar canopy over the parking and service areas, coupled with a C5-M rated BESS for primary backup. The generators
stayed, but only as a last-resort tertiary backup, slashing their runtime and fuel consumption by over 90%.

The deployment had to be meticulous. The BESS containers were placed on engineered foundations with enhanced
drainage. We specified stainless steel fixings for all external components and used pressurized air systems with desiccant
dryers inside the container to maintain a positive, corrosion-hostile internal environment. The result? They now have a
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silent, zero-emission primary backup system. During a grid disturbance last winter, the BESS seamlessly took over the
critical load for 45 minutes until grid power was restoredno diesel engines ever fired up. The client now markets this as a
key differentiator: "carbon-aware uptime."

The Engineer's Notebook: What Makes a BESS Truly Sustainable

From a technical standpoint, reducing environmental impact is about efficiency and longevity at every level. Heres how
we think about it:

* Thermal Management is King: Inefficient cooling wastes energy. We use liquid-cooling systems that are 2-3
times more efficient than forced air. This keeps the cells at their ideal temperature, which not only prevents
thermal runaway (a safety must for UL 9540A) but also dramatically slows degradation. A cooler battery is a
longer-lasting battery, period.

¢ Understanding C-Rate in Context: For backup, you don't always need a ultra-high C-rate (discharge speed).
Spec'ing a system for a moderate, sustainable C-rate reduces stress on the cells, again extending life. It's about
right-sizing the power and energy components for the actual load profile, not overbuilding.

® The LCOE/LCOC Lens: Always run the Levelized Cost of Energy/Capacity model. A durable, anti-corrosion
system will have a flat, low cost curve over 20+ years. A cheap system that corrodes will have a huge cost and
carbon spike when it needs replacement in year 10. The sustainable choice is almost always the most economical
in the full lifecycle view.

Our philosophy at Highjoule is to build systems that outlive their warranties. That means designing from the outside-in
with C5-M as a given, selecting cell chemistry (like LFP) for its safety and cycle life, and integrating with your energy
management system for smart, grid-supportive operation. It's not just a battery in a box; it's a permanent, clean
infrastructure upgrade for your facility.

The question for your next data center or server farm upgrade is simple: Will your backup power be a footnote in your
sustainability report, or a headline achievement? The technology to make it the latter is here and proven.
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