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How to Optimize Scalable Modular 1IMWh Solar Storage for Coastal Salt-
Spray Environments

Honestly, if I had a dollar for every time I've seen a beautiful coastal renewable energy project get hammered by salt
spray within 18 months, 1'd probably be retired by now. I'm standing here thinking about a project we audited in
Florida last year C a supposedly "marine-grade™ battery container that looked like it had been through a sandblaster,
with corrosion creeping into busbar connections. The operator was facing downtime and safety concerns nobody
budgeted for. It's a silent killer in our industry, especially as we push more modular, scalable storage toward coastlines
where energy demand is high and grid resilience is critical.
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The Hidden Cost of Coastal Deployment

Here's the thing everyone misses in the initial feasibility study: salt spray isn't just about surface rust. It's a conductive,
corrosive electrolyte that attacks everything C electrical contacts, cooling system fins, structural welds, and even
insulation. The National Renewable Energy Laboratory (NREL) has noted that corrosion-related failures in coastal
BESS can increase operational costs by up to 40% over a 10-year lifespan. That's a direct hit to your Levelized Cost of
Storage (LCOS). I've seen control boards fail because salt crystals bridge tiny gaps, and thermal runaway risks increase
when cooling efficiency drops due to clogged, corroded heat exchangers. For a scalable 1IMWh system, which might be
the building block for a 10 or 20 MWh site, a single point of failure can cascade.

Beyond the Sticker: What Standards Actually Mean On-Site

You'll see "UL 9540" or "IEC 62933" on a spec sheet. That's table stakes. For salt-laden air, you need to dig into the
specifics. UL 9540 covers safety, but you must ensure the enclosure itself is tested to a standard like IEC 60068-2-52
(Salt Mist Corrosion testing) or ASTM B117. In our designs at Highjoule, we don't just specify 316 stainless steel” for
external hardware. We mandate a specific passivation treatment post-fabrication to restore the protective chromium
oxide layer that gets damaged during welding or cutting C a step many miss.

The electrical system is another battlefield. Connectors need to be sealed to at least P66, but more importantly, they
need to be made of compatible materials. Dissimilar metals (think aluminum housing on a copper busbar) in that
environment are a recipe for galvanic corrosion. We always recommend and use tin or silver-plated copper connections
with dielectric grease specifically formulated for marine atmospheres. It's a small bill of materials increase that prevents
massive downtime.

Thermal Management in a Salty, Humid World

This is where theory meets the harsh reality of a coastal site. A standard air-cooled system is basically a salt air filtration
and deposition device. It will puII in moist, salty air, deposit salt on the battery cells and internal components, and
reduce coollng effLmenc 8
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For a IMWh modular unit destined for scale, a closed-loop liquid cooling system isn't just a performance enhancer; it's
a longevity necessity. It isolates the critical battery cells from the external environment entirely. But even then, the
external dry cooler or condenser needs to be engineered for the coast. At Highjoule, we use coated aluminum fins with
wider spacing on our coolers to resist salt adhesion and make them easier to rinse during routine maintenance. We also
bump up the corrosion allowance on piping thickness.

Honestly, the C-rate discussion changes here too. Consistently pushing high C-rates (high charge/discharge power)
generates more heat, stressing the thermal system. In a corrosive environment, designing for a moderate, sustainable C-
rate with a robust thermal buffer often leads to a lower LCOE than a maxed-out system that degrades faster. It's about
optimizing for total throughput over 15 years, not just the nameplate power on day one.

The Modular Advantage: Scaling Without Compromising

The beauty of a truly optimized modular 1MWh block is that you solve the environmental challenge once, at the unit
level. When you scale to 5SMW/10MWh, you're not scaling your corrosion problems; you're deploying proven, self-
contained units. Each module should have its own, internal environmental control and fire suppression that meets the
standard, so a issue in one is contained.

Our approach at Highjoule is to treat each PowerCube as a sealed, climate-controlled vault. The scalability comes from
the interconnection and control software, not by opening up the units to the elements. This also simplifies maintenance.
Instead of shutting down an entire site, you can isolate and service a single 1MWh module. For a business decision-
maker, this modularity translates directly to revenue resilience.

Real-World Proof: A Case from the North Sea

Let me give you a concrete example. We worked with a utility partner on Germany's North Sea coast, an area known
for aggressive salt spray and high winds. They needed a 6MWh storage system to balance offshore wind fluctuations and
provide grid services.




Challenge: Previous containerized storage on site suffered severe external corrosion and internal humidity issues within
two years, leading to frequent sensor failures and one thermal event.

Our Solution: We deployed six of our scalable IMWh Maritime-Grade PowerCubes. Key adaptations included:

* Enclosures built with hot-dip galvanized steel, followed by a specialized epoxy-polyurethane hybrid coating
system.

* Closed-loop, glycol-based liquid cooling with seawater-resistant condensers.

* Positive pressure maintenance inside the cube using filtered, dehumidified air to prevent ingress when doors
were opened for service.

¢ All external communication and power conduits entering from the bottom, with drip loops and sealed cable
glands.

Outcome: After three years of operation, a recent inspection showed negligible corrosion. The system has maintained
98%-+ availability, and the operator's maintenance costs are 60% lower than their previous system's cost at the same
age. The project is on track to beat its projected LCOE by nearly 15% because of avoided downtime and major repairs.

Making It Work for Your Project

So, what should you, as a developer or asset owner, do differently? First, make the environmental specification in your
RFP brutally specific. Don't just say "coastal." Specify the salt mist severity class (e.g., IEC 60068-2-52, Class 2 or
higher), the required IP rating for enclosures, and demand test reports.

Second, factor in realistic maintenance. Budget for and schedule quarterly visual inspections and semi-annual
freshwater rinsing of external coolers (using low-pressure, deionized water if possible). This isn't optional; it's part of the
system's operational design.

Finally, choose a partner who thinks in decades, not just delivery dates. At Highjoule, our field service teams are trained
in coastal-specific upkeep because we've seen firsthand how the right start prevents a world of pain later. The goal isn't
just to survive near the ocean, but to thrive there C delivering reliable, low-cost power for the long haul.

What's the one corrosion-related surprise that's caught you off guard in a past project?
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