Manufacturing Standards for Mobile BESS in Coastal & Salt-Spray
Environments
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When Your Battery Storage Needs to Breathe Salt Air: The Non-
Negotiable Standards for Coastal Mobile Power

Hey there. Let's grab a virtual coffee. If you're looking at deploying battery energy storage, especially those all-in-one
mobile containers, near a coastline C whether that's in Florida, California, the North Sea, or the Mediterranean C |
need to be honest with you. The ocean view might be great for property values, but it's absolute hell on electrical
equipment. I've seen firsthand on site what happens when a "standard" container unit gets parked within a few miles of
the coast. It's not a question of if it will fail, but when and how expensively.
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The Hidden Cost of Salt Spray Corrosion

The problem is insidious. It's not a dramatic flood. It's a fine, almost invisible mist of salt-laden air that gets everywhere.
The International Energy Agency (IEA) has highlighted the accelerating deployment of BESS in coastal regions to
support offshore wind and port electrification, but they also note the operational challenges posed by harsh
environments. This salt spray settles on every surface, on every busbar, inside every connector if it's not sealed perfectly.

What does that mean in practical terms? I've opened up cabinets after just 18 months in a mild coastal zone to find:

* White, crusty corrosion on aluminum heatsinks, destroying their ability to manage heat.

* Green "verdigris" on copper connections, increasing electrical resistance and creating hot spots.
¢ Seized cooling fans, their bearings gummed up with salt.

* PCB (printed circuit board) traces slowly eaten away, leading to mysterious, intermittent faults.

The agitating part? This failure happens silently, often between routine maintenance checks. It degrades performance
(your C-rate C basically, how fast you can charge and discharge the battery C drops because the system can't manage
heat), increases safety risks (corroded connections can arc or overheat), and leads to catastrophic OPEX surprises.
You're not just replacing a part; you're funding a complex, salty forensic investigation and a major repair in a live
energy site.

Beyond Rust: The System-Wide Domino Effect

Think of the all-in-one mobile power container as a living ecosystem. The thermal management system is its lungs.
Corrosion on the external air-to-liquid heat exchangers or clogging the air filters makes it work harder, consuming more
parasitic load (energy just to run itself) and reducing the net energy you can sell. The battery management system (BMS)
is its brain. Corrosion on sensor connections means it's making decisions based on faulty data, which is a one-way ticket
to reduced battery life or a thermal event.

Honestly, in these environments, standard off-the-shelf 1P54 or even IP55 ratings for enclosures are barely a starting
point. They test for dlrected water jets not for the pervaswe corroswe aerosol that is salt spray. You need a
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The Solution: A Framework, Not Just a Paint Job

So, what's the answer? It's a comprehensive set of Manufacturing Standards for All-in-one Integrated Mobile Power
Container for Coastal Salt-spray Environments. Notice | said "standards” C plural. It's an integrated framework
covering materials, design, sealing, and testing. This isn't about slapping on a thicker coat of marine-grade paint (though
that's part of it). It's about a holistic defense strategy.

At Highjoule, when we build a container for, say, a project in the Netherlands or on the California coast, we don't start
with a standard container and "harden" it. We start with this coastal standard as the baseline. It changes the
conversation from "Will it survive?" to "For how long, and with what guaranteed performance?"

Case in Point: A Lesson from the Gulf Coast

Let me give you a real-world example. A few years back, we were called to a industrial microgrid site on the U.S. Gulf
Coast. They had a mobile BESS unit from another provider to provide peak shaving and backup power. Within two
years, they were experiencing a 15% loss in usable capacity and constant alarms from the HVAC system.

Our team's assessment found that the external condenser coils were heavily corroded. The salt spray had bypassed the
lower-grade filter media and was also entering through cable gland entries that weren't designed for cyclic pressure
differentials (think hot days, cool nights C the container "breathes" and can suck in moist, salty air). The repair bill and
downtime were substantial.

Contrast that with a unit we supplied to a similar environment in North Carolina. From day one, it featured:

e Stainless steel fixings and brackets for all external and critical internal components.

* Corrosion-inhibiting compounds on all electrical connections.

¢ A pressurized and filtered air intake system for the thermal management, with much higher-grade, salt-resistant
filters and a coated, aluminum-finned condenser.

¢ Complete compliance with IEC 60068-2-52 salt mist corrosion testing standards, not just ingress protection (IP)
codes.

That unit has been running for over three years now with zero environment-related faults and maintained its rated
round-trip efficiency. The client's operational expenditure (OPEX) forecast is stable, which brings me to the biggest
point...




Decoding the Key Standards for Your Procurement Checklist

When you're evaluating a supplier for a coastal project, you need to speak their language. Ask them specifically about
these standards. It separates the serious players from the rest.

Standard / Focus Area What It Means For You

IEC 60068-2-52 (Salt Mist, Cyclic) This is the gold standard test. It subjects materials and
components to cycles of salt spray and drying. It simulates
real-world coastal conditions far better than a simple "salt
spray" test. Demand evidence of compliance for external
and air-path internal components.

UL 9540 / IEC 62933 (BESS Safety) While not coastal-specific, these are your base safety
benchmarks. A supplier serious about coastal standards will
have these as a foundation. UL's certification is particularly
crucial for the North American market.

Material Selection (ASTM B117 reference) Look for specifics: "316-grade stainless steel," "hot-dip
galvanized steel with appropriate coating,” "powder
coatings rated for C5-M (Marine) corrosion environments"
per 1SO 12944. Vague promises aren't enough.

Thermal Management Design The system must be sealed and pressurized. Ask about the
filtration rating (e.g., ISO ePM1 80%-+ for salt aerosols) and
the corrosion protection on heat exchangers. Can the
system maintain its cooling capacity in a salt-laden
environment?

Why This All Boils Down to Your LCOE

Ultimately, this technical discussion is really about your Levelized Cost of Energy Storage (LCOE). That's the total
lifetime cost of your storage asset di\_/idd by the total energy it will dispatch. A cheaper, non-compliant unit might give
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you a lower Capex humber on day one.

But if it loses 2% more capacity per year due to corrosion-related degradation, requires expensive component swaps
every 3 years, and needs unscheduled downtime for repairs, your LCOE balloons. You're buying a financial liability
disguised as an asset.

Investing in a container built to proper coastal manufacturing standards is an exercise in risk mitigation and long-term

value preservation. It ensures the C-rate, efficiency, and safety you paid for on the spec sheet are the ones you get on the
beach, year after year.

So, next time you're scouting a site with a sea breeze, think beyond the view. Think about the air that unit will be

breathing for the next 15+ years. Does your supplier's manufacturing standard match the ambitionand longevityof your
project?

What's the single biggest corrosion-related failure you've encountered in the field? I'd love to hear your stories.
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