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The Silent Threat to Your Coastal Energy Investment

Honestly, if you're looking at deploying battery storage or solar integration along a coastline in Europe or the US,
you're already thinking about the right things C high wind loads, maybe hurricane ties in Florida, or extreme cold in the
Baltic. But there's a quieter, more insidious challenge I've seen firsthand on sites from the Gulf Coast to the North Sea:
salt spray. It doesn't make headlines like a storm, but it works 24/7, 365 days a year, degrading components, increasing
maintenance costs, and C in the worst cases C compromising safety. The International Energy Agency (IEA) highlights
the massive growth in coastal renewable projects, but their data also hints at the higher-than-expected O&M costs for
infrastructure in these aggressive environments. That's the real problem: a standard outdoor container might meet code
on paper, but it won't hold up to the reality of salt-laden air.

Why "IP54" on the Datasheet Isn't Enough by the Sea

Here's where the agitation starts. You specify an 1P54 (Ingress Protection) rating for your outdoor container. It's a
common spec, right? Protects against dust and water splashes. The procurement team checks the box. But IP54 says
nothing about corrosion resistance. I've opened up "compliant” containers after just 18 months near an ocean, and
found terminal lugs starting to oxidize, cooling fan bearings seizing up, and subtle pitting on structural steel. The salt
aerosol penetrates seals, settles on every surface, and when combined with humidity, creates a perfect electrolyte for
galvanic corrosion. Your Levelized Cost of Energy (LCOE) calculation just flew out the window with the extra
downtime and part replacements. It's not just about the enclosure; it's about every single component inside that
breathes that air C your battery management system (BMS) boards, your HVAC units, your main DC busbars.




Optimization Strategy: Looking Beyond the Envelope

So, how do we truly optimize an IP54 outdoor container for a salt-spray environment? The solution isn't a single magic
product, it's a system-level philosophy. At Highjoule, we start with the shell. We upgrade from standard mild steel to hot-
dip galvanized steel with a specialized marine-grade paint system C think of the coatings used on offshore platforms. All
gaskets are EPDM or silicone, formulated for UV and salt resistance. But that's just the box.

The real optimization happens inside:

¢ Component-Level Hardening: We specify conformal coating for all critical PCBAs (like the BMS and system
controller). Electrical enclosures inside the main container get a higher IP rating (IP65 minimum) for an added
layer of defense. Stainless steel (316 grade) is used for all external hardware and mounting brackets.

® Pressurization & Filtration: A slight positive pressure inside the container, maintained by an intake filter designed
to capture salt aerosols, can dramatically reduce ingress. This isn't standard on a basic IP54 unit, but it's a game-
changer for coastal sites.

¢ Standard Compliance as a Baseline: We build to exceed the baseline. Our designs are certified to UL 9540 and
IEC 62933, but for coastal projects, we specifically validate against standards like IEC 60068-2-52 (Salt Mist
Corrosion Testing) or ASTM B117. This gives you, the operator, documented proof of resilience, not just a
marketing claim.

The Ciritical Role of Thermal Management in Corrosive Climates

Let's talk about something every battery engineer cares about: thermal management and C-rate. You need to maintain
an optimal temperature window (usually 15-30C) for performance and longevity. In a coastal environment, the standard
air-to-air cooling unit is the weakest link. Its aluminum fins corrode rapidly, losing efficiency. A less efficient cooling
system runs longer, uses more energy (hurting your LCOE), and may fail to keep up, forcing the BESS to derate its C-
rate C meaning you can't charge or discharge as fast as you planned.
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sealed liquid cooling loop. The liquid coolant circulates inside a closed system, and only a corrosion-resistant dry cooler
is exposed to the outside air. This protects the heart of the thermal system, ensuring you get the power (C-rate) you paid
for, year after year. Its a higher CapEx, but the OpEXx savings and reliability are undeniable, something we constantly
prove in our own lifecycle cost models for clients.

A Real-World Case: Learning from a North Sea Project

Let me give you a concrete example. We worked on a containerized BESS for a microgrid on a North Sea island in
Germany. The challenge was brutal: constant high humidity, strong winds carrying salt, and limited maintenance
access. The initial design from another vendor used a standard 1P54 container.

During our review, we pushed for the upgrades we discussed: marine-grade exterior, pressurized interior with salt filters,
and 316 stainless for all external fittings. We also insisted on a dedicated dehumidification system independent of the
main cooling, to control moisture during idle periods. The upfront cost was about 12% higher.

Fast forward three years. Our container requires only routine visual checks. A neighboring asset, built to the "standard"
spec, has already undergone two major service calls for corroded connectors and a failed cooling fan. The project owner
told me our unit's availability has been 4% higher, which for their revenue stack, paid back the initial premium in under
two years. That's the power of true optimization.

Making the Right Choice for Your Site

When you're evaluating suppliers for a coastal project, move beyond the datasheet checklist. Ask them: "Show me your
salt-mist testing reports for the complete assembly.” Ask: "What is the material specification for this cable gland or this
vent?" Ask: "How does your thermal system design account for coil corrosion degradation over 10 years?"

Our approach at Highjoule is to partner on these details early. We bring our two decades of field experience into the
design phase, because we 've seen what fails and what lasts. Its not jUSt about selling a container; it's about ensuring your
et delive mise e e e en the ocean domg its best to eat it away.




What's the one corrosion-related failure you're most concerned about on your next coastal site?
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