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Honestly, if I had a dollar for every time I've seen a beautiful coastal BESS project turn into a maintenance nightmare
within 18 months, 1'd be writing this from my private island. The salt air that makes those locations perfect for
renewable integration? It's absolute murder on standard battery storage containers. Let's talk real solutions.
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The Silent Killer: Why Salt Spray Eats Standard Containers Alive

Here's the phenomenon | see constantly in both Europe and the US: a developer secures a perfect site near a port, a
coastal industrial park, or an island microgrid location. The economics look fantastic. They install a standard, off-the-
shelf battery container rated for general outdoor use. The first year goes smoothly. Then the corrosion starts.

It's not dramatic at first. A little white powder on bolt heads. Some minor pitting on the exterior cladding. But inside?
That's where the real damage happens. I've opened containers where salt creep had compromised busbar connections,
attacked cooling system aluminum fins, and created conductive paths on electrical insulators. The International
Electrotechnical Commission (IEC) 60068-2-52 test standard exists for a reason salt mist corrosion is a predictable,
accelerated failure mode.

One data point that always gets clients’ attention: according to a National Renewable Energy Laboratory (NREL)
analysis, BESS projects in coastal environments can see operations and maintenance (O&M) costs 40-60% higher than
identical inland systems within the first five years, primarily driven by corrosion-related repairs and premature
component replacement.

The Real Cost: When "Savings" Become Million-Dollar Headaches

Let me agitate the problem a bit more, because choosing the wrong container is a capital cost decision that becomes an
operational disaster.

The initial "savings" of a standard 1SO container versus a properly engineered C5-M solution might be, say,
$15,000-$30,000. I've seen projects do this math and take the "cheaper" option. Here's what happens next:

¢ Unplanned Downtime: Corrosion doesn't schedule itself for quarterly maintenance windows. A failed HVAC
damper actuator or a corroded sensor can take the whole system offline during peak pricing hours.

¢ Safety Compromises: This is my biggest concern on site. Corroded electrical connections increase resistance,
which creates heat. Heat in a battery enclosure is the enemy of safety and cycle life. It directly contradicts the
core thermal management strategy.

* Warranty Voidance: Most battery and PCS (Power Conversion System) manufacturers have clear
environmental stipl_JIa_tions._ Installing their million-dollar equipment in an unrated enclosure in a C5

eat way to have your warranty claim denied.
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The Levelized Cost of Storage (LCOS) model gets completely thrown off. That upfront saving evaporates in the first
major corrective maintenance event.

C5-M Explained: It's Not Just a Coating

So, what's the solution? It's moving from a "container" mindset to an "engineered enclosure system™ mindset,
specifically designed for C5-M (Marine) corrosion environments as defined by ISO 12944,

This is where the industry needs clarity. C5-M isn't a product you buy off a website. It's a performance specification that
your supplier must engineer to meet. Here's what it really involves, based on the containers we've deployed from
Scotland's North Sea coast to Florida's Gulf Coast:

* Material Science: It starts with the substrate. We use hot-dip galvanized steel (minimum 100m) as a base, not
painted mild steel. For critical structural and framing elements, we often specify aluminum alloys like 5083 or
6061, which have excellent natural corrosion resistance.

¢ Coating System as a System: A single spray paint won't cut it. It's a multi-layer defense: an epoxy zinc-rich
primer for cathodic protection, an epoxy intermediate coat for barrier protection, and a polyurethane topcoat
for UV and chemical resistance. Total dry film thickness is critical we target >280m for all exposed surfaces.

¢ Design for Drainage: Salt-laden moisture needs a way out. I've seen standard containers trap water in sills and
ledges, creating perfect corrosion cells. C5-M designs eliminate horizontal surfaces, use steep slopes, and
incorporate weep holes that don't allow ingress.

e Component-Level Hardening: Every single item matters. Stainless steel (316L grade or better) for all fasteners,
hinges, and latches. Corrosion-resistant coatings on heat exchanger coils. Sealed bearings in fans and dampers.

At Highjoule, when we build to C5-M, we don't just build to the standard. We build to survive the specific site. We'll
often request salt deposition rate data from nearby weather stations to tailor the protection level. It's this on-the-ground
pragmatism that separates a catalog spec from a field-proven solution.

Case Study: The California Coastal Microgrid That Almost Failed




Let me give you a real example. A few years back, we were called to a community microgrid project on the Northern
California coast. The system, using a standard outdoor-rated enclosure, was only 22 months old. They were
experiencing erratic battery rack communications, HVAC failures, and ground fault alarms.

On site, the issue was obvious. Salt fog had penetrated cable glands and conduit entries that weren't designed for the
constant, wet salt spray. It had corroded the communication board connectors inside the battery racks themselves. The
original integrator had saved maybe $20k on the enclosure. The repair bill, including downtime penalties paid to the
community, was over $185,000, and they still had a vulnerable asset.

Our solution was a full replacement with a C5-M engineered container. Key details:

¢ Sealed Electrical Room: We created a positively pressurized electrical compartment using filtered intake air,
isolating the sensitive switchgear and controls from the battery bay's ambient environment.

* Double-Sealed Cable Transits: Used modular sealing systems (like Roxtec or similar) at every penetration, not
just putty or generic glands.

¢ Sacrificial Anodes: Installed zinc anodes on the undercarriage and structural members as a final defense, a
common marine practice we adapted.

Three years on, that system has had zero corrosion-related issues. Its Levelized Cost of Energy (LCOE) is now tracking
as projected, because the O&M curve is flat and predictable.

Beyond the Box: System-Level Protection for Salt Environments

Choosing a C5-M container is the most critical step, but your system design must support it. Here's my expert insight
from integrating hundreds of MW in harsh environments:

Thermal Management is King (and Queen): In salt-spray environments, you must avoid air-to-air heat exchangers that
constantly ingest corrosive air. We strongly favor liquid-cooled battery systems or, for air-cooled, use a closed-loop
refrigerant-based cooling system. It keeps the internal atmosphere clean, dry, and controlled. This directly protects your
battery's C-rate capability and longevity, as you're not degrading the thermal interface materials with contamination.

UL 9540 and Friends: In the US market, your entire BESS, including its enclosure, needs to be listed or evaluated to
UL 9540. For the container itself, look for UL 50E for enclosure integrity. In the EU, it's about IEC 62933-5-2 for
safety. A proper C5-M supplier will have these certifications in hand, not just promises. At Highjoule, our C5-M
platform is pre-certified, which shaves months off the project timeline.

The LCOE Connection: This is the bottom line for commercial and industrial decision-makers. A corrosion-hardened
system has a marginally higher CapEx. But when you model the 20-year life, the reduced OpEx (no unscheduled
repairs, fewer filter changes, no component swaps), the higher availability (earning revenue), and the preserved
warranty, the net present value is overwhelmingly positive. You're buying certainty.

Making the Choice: What to Look For in Your Supplier

So, you're convinced you need a true C5-M solution. How do you pick a partner? Don't just look at a brochure. Ask
these questions:

® "Can you show me the 1SO 12944 certification report from a third-party lab for the specific coating system
you're proposing?"

* "What is your standard fastener material and grade? Can | see the mill certificate?"

* "How do you seal the interface between the container structure and the fire suppression system piping?" (This is
a common leak point).

* "Do you have a reference project in a similar environment I can speak to, or better yet, visit?"

Our philosophy at Highjoule is built on this transparency. We provide the material certs, the test reports, and the design
calculations. We have local deployment teams in both Europe and North America who understand the permitting and

inspection nuances, whether it's following the latest IEEE 1547 updates in the US or specific coastal zone regulations in
the EU. .
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The right container isn't a commaodity. It's the first and most important layer of defense for your energy storage asset.
It's the difference between an investment that depreciates predictably and a piece of equipment that becomes a constant
source of worry and cost.

What's the single biggest corrosion challenge you're facing in your upcoming coastal or industrial project? Let's talk
specifics sometimes the best solution comes from a detailed chat about the real conditions on your site.
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