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The Unseen Environmental Factor in Your EV Charging BESS: It's Not
Just About the Batteries

Honestly, when most folks think about the environmental impact of a Battery Energy Storage System (BESS) for an EV
charging hub, they zero in on the battery cellsthe carbon footprint of manufacturing, the recycling question. And that's
crucial, no doubt. But after two decades on sites from California's coast to Germany's industrial heartland, I've seen a
different, often overlooked, factor quietly erode both sustainability goals and your bottom line: corrosion. Let's talk
about what happens when your 5MWh containerized BESS, meant to last 20 years, starts fighting a losing battle against
its own environment from day one.
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The Silent Problem: More Than Just Rust

The industry push for utility-scale EV charging is real. The IEA projects global EV stock to reach over 350 million by
2030. That demands massive, grid-supportive charging hubs, often in cost-effective but challenging locations: near
highways, ports, or industrial zones. We're placing these sophisticated, multi-million-dollar 5MWh BESS units in
environments filled with salt spray, industrial pollutants, or high humidity.

The problem? Standard industrial-grade protection (think C3 or C4) often isn't enough. I've been inside containers after
just 3-4 years where corrosion on busbars, module enclosures, and even structural components wasn't just a cosmetic
issue. It became a thermal management headache, a potential point of failure, and a massive drain on operational
efficiency. The environmental impact starts herenot with the battery chemistry, but with the premature degradation of
the entire system.

The Real Cost: It's an Agitation

Let's agitate that point. A study by NREL on BESS O&M highlights that unplanned maintenance can spike Levelized
Cost of Storage (LCOS) by up to 30%. Corrosion is a prime driver. It's not a single event; it's a slow, relentless process
that:

Increases Electrical Resistance: Corroded connections generate excess heat, forcing the cooling system to work
harder. I've seen site energy for thermal management jump 15-20% because of this, indirectly burning more
fossil fuels if your grid mix isn't clean.
Triggers Early Replacement: Replacing a corroded power conversion system (PCS) or HVAC unit 5-10 years
early has a huge embedded carbon costall that manufacturing and transport emissions, again.
Compromises Safety & Longevity: This is the big one. Corrosion can lead to insulation breakdown, ground
faults, or hot spots. It undermines the very safety certifications (UL 9540, IEC 62933) your project depends on.
A system rated for 20 years might be economically and environmentally untenable by year 12.

https://www.iea.org/reports/global-ev-outlook-2024
https://www.nrel.gov/docs/fy23osti/85379.pdf


  

The Solution: Thinking Beyond the Spec Sheet

So, what's the fix? It's designing the environmental impact out from the beginning. This is where the C5-M anti-
corrosion standard for a 5MWh utility-scale BESS becomes non-negotiable for sustainable deployment.

C5-M (per ISO 12944) isn't just a thicker coat of paint. It's a rigorous regime for severely corrosive marine and
industrial atmospheres. It means: 

Surface Preparation: Near-white metal blast cleaning (Sa 2.5) for perfect adhesion.
Coating System: A multi-layer, high-performance epoxy/zinc-rich system, with dry film thickness often
exceeding 320 microns.
Material Choice: Using stainless-steel fasteners, corrosion-inhibiting compounds on electrical contacts, and
sealed cable entries.

At Highjoule, we treat the entire containerthe shell, the internal structural frame, the battery racksas a single protected
unit. Because honestly, a weak link anywhere is a weak link everywhere.

Case in Point: A North Sea Lesson

Let me share a case from a project we supported in Northern Germany. A 10MW/20MWh BESS for a fleet EV
charging depot, less than 5 km from the coast. The initial design used standard C4 protection. During our review, we
pushed hard for a full C5-M spec, despite the upfront cost. Fast forward two years: while similar sites in the area were
already scheduling corrective maintenance for corrosion on cable trays and HVAC units, our client's site had near-zero
issues. The difference? The lifetime carbon footprint of that BESS will be significantly lower because it won't need
major component swaps halfway through its life. The operational energy is used for charging EVs, not fighting
corrosion-induced inefficiencies.

Expert Insight: Decoding LCOE and "C5-M"



For the non-engineers making the decisions, think of LCOE (Levelized Cost of Energy) as the "total cost of ownership"
for every kWh your BESS stores and discharges. Every time you have to fix something prematurely, that cost goes up.
C5-M anti-corrosion is like buying a high-quality, waterproof jacket instead of a cheap windbreaker. It costs more day
one, but you won't be buying a new one every two years or getting sick from the cold. For a BESS, that "sickness" is
downtime, safety risks, and wasted energy.

On the technical side, corrosion messes with your C-rate (charge/discharge rate capability). A corroded connection
creates resistance, which means you lose more energy as heat when pushing high power to fast-charging EVs. To
compensate, you might oversize the system, which means more batteries, more embodied carbona vicious cycle. Proper
thermal management also depends on clean, efficient heat transfer from the racks; corrosion acts as an insulator where
you don't want one.

  

Making it Real for Your Project

So, how do you make this real? When evaluating a BESS for your EV charging project, dig deeper than the battery
datasheet.

Ask the "Where" Question: Explicitly discuss site environmental conditions with your provider. Share corrosion
maps or historical data.
Demand Certification Proof: Ask for documentation that the entire container system, not just samples, is
designed and tested to C5-M or equivalent (like ASTM B117 salt spray testing).
Model the Full Lifecycle: Work with a partner who can model not just financial LCOE, but the long-term
operational and carbon implications of your corrosion strategy.

This is where our experience at Highjoule gets practical. We don't just sell a C5-M-rated box. We bring 20 years of site
knowledge to the design table, asking the tough questions about your specific "where" upfront. Our service model
includes local deployment teams who understand regional environmental codes (from UL in the US to IEC in Europe)
and long-term maintenance protocols that preserve that protective envelope for the system's full life.

The greenest kWh is the one you don't waste. By ensuring your 5MWh BESS is built to withstand its environment for



decades, you're not just protecting your assetyou're maximizing the true environmental dividend of your entire EV
charging investment. What's the corrosion strategy for your next site?
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