C5-M Anti-Corrosion PV Container for Coastal BESS: Real-World Case
Study
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When Salt Air Meets Megawatts: A Real-World Look at Protecting
Coastal BESS

Honestly, if you've ever stood on a project site by the ocean, you know the smell. It's not just sea breeze C it's a
constant, invisible attack of salt spray that can turn a multi-million dollar Battery Energy Storage System (BESS) into a
rusted liability in a fraction of its intended lifespan. I've seen this firsthand on sites from the Gulf Coast to the North Sea.
Today, | want to walk you through a specific, real-world challenge we keep facing and the engineered solution that's
changing the game: the C5-M anti-corrosion pre-integrated PV container for coastal environments.
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The Hidden Cost of Coastal Air: It's Not Just Rust

The problem isn't merely cosmetic. In the US and Europe, we're pushing BESS to the grid's edge C often near coastal
load centers or offshore renewable hubs. The initial business case looks solid. But then, within 18-24 months, field
reports start coming in. Corroded cable trays, compromised cooling fan housings, and the big one: premature battery
enclosure degradation leading to potential moisture ingress. 1've been on emergency calls where a standard ISO
container, specified for "general industrial" use, showed pitting corrosion at weld points after just one winter by the sea.
The downtime for patch-up repairs, the specialized labor, the risk to performance warranties C it evaporates your
Levelized Cost of Energy (LCOE) advantage fast.

Data Doesn't Lie: The Corrosion Toll

This isn't anecdotal. The International Electrotechnical Commission (IEC) defines corrosivity categories for
atmospheres. A typical coastal zone falls under Category C5-M (Marine), defined as "Very High" corrosivity. According
to NREL analysis, operations and maintenance (O&M) costs for BESS in harsh environments can be 30-50% higher
than baseline estimates if corrosion protection isn't factored in from day one. That's a direct hit to your project's ROI
and a constant operational headache.



https://www.nrel.gov

A North Sea Case Study: The German Port Project

Let me give you a concrete example. We were involved in a 20 MW/40 MWh BESS project at a major industrial port
in Northern Germany. The site was perfect for grid services C except it was less than 500 meters from the North Sea,
with constant salt-laden winds. The initial design called for standard, off-the-shelf containerized BESS units.

During the risk assessment phase, our team, drawing from similar sites in Texas and California, flagged the corrosion
risk as a top-tier threat. The client’s due diligence confirmed it: historical data from other port infrastructure showed
accelerated failure of electrical components. The challenge was twofold: meet the aggressive project timeline and
guarantee a 20-year design life in a C5-M environment.

The solution was a shift to a pre-integrated PV container built to C5-M specification from the ground up. This wasn't a
standard container with a better coat of paint. It started with hot-dip galvanized steel structural members. All external
surfaces underwent a multi-stage treatment: abrasive blast cleaning to SA 2.5 standard, followed by a multi-coat epoxy-
zinc phosphate primer and a chemical-resistant polyurethane topcoat system, with a total dry film thickness exceeding
280m. All seals, gaskets, and HVAC intakes were specified for marine service.

The result? After two full years of operation, the latest inspection showed zero measurable corrosion progression. More
importantly, the internal battery racks, HVAC, and power conversion systems have operated without a single
environment-related fault. The upfront cost premium was about 8-10%, but it completely eliminated a projected 3-5%
annual O&M cost adder for corrosion mitigation, making it a clear financial win.

C5-M Decoded: More Than Just Paint

So, what does "C5-M anti-corrosion” really mean for you, the project developer or owner? Let's break it down in plain
terms:

* It'sa System, Not a Feature: True C5-M protection is a design philosophy. It affects material selection (e.g.,
stainless steel for fixings), sealing methodology, and even the thermal management design. For instance, we
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design air paths to minimize direct salt spray intake into cooler fins.

¢ Thermal Management is Key: Corrosion accelerates with heat and moisture. A well-designed system keeps
internal temperature and humidity stable, preventing condensationa catalyst for corrosion. We often specify a
higher-grade refrigerant and corrosion-resistant coatings on condenser coils as part of the package.

* Future-Proofing for LCOE: Think of it as insurance. By virtually eliminating corrosion as a failure mode, you
protect your system's C-rate capability and round-trip efficiency over the long haul. A degraded, corroded
system can't hit its peak power output, which directly impacts revenue in merchant or grid service applications.

Beyond the Box: System-Level Thinking for Compliance

For the US market, UL 9540 is the safety standard for BESS. But UL doesn't stop at the battery cells. The enclosure's
environmental rating and its ability to protect internal components are part of the overall system evaluation. A C5-M
designed container simplifies this compliance path because the construction documentation already addresses severe
environmental exposure. Similarly, in Europe, alignment with IEC 61439 for low-voltage switchgear assemblies and
IEC 60068 for environmental testing gives specifiers and insurers confidence.

At Highjoule, our approach is to engineer this in from the start. Our pre-integrated containers are not adapted; they are
born for C5-M. This means the UL and IEC certification processes are smoother because the design intent is clear and
validated through testing like salt spray (ASTM B117) and cyclic corrosion tests. It saves you months in the approval
phase.

Making the Choice for Your Coastal Site

If you're evaluating a site within 5 miles of a coast or a large saltwater body, my on-site advice is simple: make corrosion
protection a primary design criterion, not an afterthought. Ask your supplier pointed questions:

¢ |s the container certified or built to a specific corrosion category (e.g., ISO 12944 C5-M)?
* What is the exact surface preparation and coating system, and what is its expected dry film thickness?
J How are seals gaskets and HVAC components specmed for marine environments?
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¢ Can you provide a projected 20-year O&M cost comparison vs. a standard unit for my site?

The energy transition needs resilient infrastructure. Choosing the right protection for harsh environments isn't an extra

costit's fundamental to delivering on the promise of reliable, long-term energy storage. What's the most challenging
environment you're considering for your next BESS deployment?
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