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Beyond the Steel Box: The Real Environmental Impact of Your Data
Center's Backup Power

Honestly, when most people think about making data centers greener, they talk about PUE, efficient cooling, or
sourcing renewable energy. The backup power system? It's often an afterthought, tucked away in a corner. But over two
decades of deploying battery energy storage systems (BESS) across North America and Europe, I've seen this firsthand:
the environmental footprint of your backup power solution starts long before it ever provides a single kilowatt-hour
during an outage. It starts with the container itself.
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The Hidden Environmental Cost of Standard Containers

Let's have a coffee chat about a common scenario. A data center in, say, Northern Virginia or the Irish coast orders a
standard ISO container for its new solar-plus-storage backup system. On paper, it's fine. But the environmental impact
narrative is incomplete. The real impact comes from the accelerated lifecycle. Standard steel, even with a basic paint
job, in a C4 or C5 corrosive environment (like near the ocean or in polluted industrial zones) will start to degrade. I've
seen containers after just 5-7 years with rust creeping in at the seams, around door seals, and on the undercarriage.

What happens then? You're looking at frequent, resource-intensive maintenance: sandblasting, repainting, replacing
corroded components. Each maintenance cycle uses chemicals, energy, and materials. Worse, if corrosion compromises
the container's integrity, moisture and salt ingress can threaten the BESS itself, leading to potential safety issues,
reduced efficiency, and a prematurely dead battery system. According to a NREL analysis on system durability,
environmental stressors are a leading cause of long-term performance degradation in outdoor BESS deployments,
directly impacting the Levelized Cost of Storage (LCOS). You're not just replacing steel; you're risking the entire capital-
intensive asset inside.

The Corrosion Reality in Coastal & Industrial Areas

The ISO 12944 standard defines corrosivity categories. C5-M, common for offshore and coastal industrial settings, is
brutal. It's a highly saline, wet environment. For a data center - which are increasingly built near water for cooling or in
industrial hubs - this isn't a minor detail; it's a primary design criterion. A standard container might be rated for C3.
The mismatch is huge.

The agitation here is about total cost and waste. Think about the embodied carbon in a BESS: the lithium, copper,
steel, and electronics. The goal is to maximize its service life to amortize that carbon footprint. Corrosion forces a
decoupling. The container might need major work or replacement long before the batteries reach their end-of-life.
That's a double environmental hit: the footprint of a new container and the disposal of the old one, plus the risk of
sending batteries to recycling earlier than planned. It turns your green backup power project into a recurring source of
industrial waste.

https://www.nrel.gov


  

How a C5-M Anti-corrosion Pre-integrated PV Container Makes the Difference

This is where the solution becomes clear, and it's more than just thicker paint. A true C5-M anti-corrosion pre-
integrated PV container is designed from the ground up for a 25+ year lifecycle in the harshest conditions. At
Highjoule, we approach this holistically:

Material & Coating Science: It starts with high-grade, pre-treated steel and a multi-layer coating system - zinc-
rich primer, epoxy intermediate, and chemical-resistant topcoat - applied under controlled factory conditions.
This isn't a field-applied fix; it's baked into the product's DNA. This drastically reduces on-site emissions and
VOC release compared to field painting.
Sealed System Integrity: Every seam, cable gland, and ventilation louver is designed with sealing gaskets and
cathodic protection where needed. The goal is to create a stable, clean internal environment for the BESS.
Stable temperatures mean the thermal management system doesn't have to work overtime, reducing parasitic
load and improving round-trip efficiency. Honestly, a well-sealed container can improve overall system efficiency
by 1-2%, which compounds significantly over time.
Pre-integration is Key: "Pre-integrated" means the PV inverters, DC/DC converters, battery racks, and climate
control are installed and tested in the factory. This minimizes on-site construction time, disruption, and the
associated environmental mess (concrete, generator use, etc.). The container arrives on-site almost as a plug-and-
play unit, slashing the local environmental impact of deployment.

This design philosophy directly supports a lower LCOE (Levelized Cost of Electricity) and LCOS for the project. By
extending the asset's life and minimizing maintenance, you're spreading the embodied carbon and financial cost over
more cycles, making the renewable energy it stores and delivers truly cheaper and greener.

A Real-World Case: The German North Sea Coast Project

Let me share a case from our portfolio. We deployed a 2 MW/4 MWh BESS for a colocation data center near
Bremerhaven, Germany - a classic C5-M environment. The challenge was providing reliable, black-start capable
backup power that could withstand the salty North Sea winds without becoming a maintenance nightmare.



The standard container option was cheaper upfront. But the client, thinking long-term, opted for our C5-M rated, pre-
integrated PV container solution. The deployment was swift, with local Highjoule technicians managing the grid
connection per VDE-AR-E 2510-2 (the German BESS standard).

Three years on, the difference is visible. While neighboring industrial equipment shows rust, our container's exterior is
pristine. The internal humidity and temperature for the lithium-ion batteries remain perfectly within spec with minimal
cooling energy use. The data center's facility manager told me last year they've had zero corrosion-related work orders.
That's zero waste from maintenance, zero downtime for paint jobs, and the confidence that the system will be ready
when needed. That's the real environmental and operational dividend.

  

Looking Beyond the Steel: Total Lifecycle Impact

Expert Insight on Safety and Compliance

From a safety and standards perspective (crucial for UL 9540 and IEC 62933 compliance), a corroded container is a
liability. Corrosion can damage grounding paths, compromise fire-rated walls, and hinder the operation of safety vents.
A C5-M designed container maintains its structural and safety integrity, ensuring the system complies with UL and IEC
standards for its entire life, not just at commissioning. This isn't just about specs; it's about moral responsibility.

The Highjoule Commitment

Our approach at Highjoule is to build resilience in. We design containers that last as long as the batteries inside, using
sustainable design principles. This includes selecting coatings with low environmental toxicity, designing for eventual
disassembly and recycling, and providing local service hubs to minimize travel for maintenance. It's about providing a
solution that makes your data center's sustainability goals actually achievable, without compromise.

So, when you evaluate backup power, don't just look at the price per kWh of storage. Ask about the container's
corrosivity rating. Ask about the coating system and the sealing methodology. The right choice doesn't just protect your
power supply; it protects your environmental investment and your bottom line for decades to come. What's the true



lifecycle cost of the container you're specifying?
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