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That Salty Air is Costing You More Than You Think: A Pragmatic Look
at Coastal BESS Durability

Hey there. If you're looking at deploying a Battery Energy Storage System (BESS) anywhere near a coastline in the US
or Europe, I need you to do something for me. Go outside, take a deep breath of that ocean air, and then think about
what's in it. Honestly, I've stood on site at more than a few projects where the initial excitement about the location
quickly turned into a long-term headache. It's not just the view it's a highly corrosive, conductive, and persistent
environment that standard industrial equipment simply isn't built to handle long-term.
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The Silent Budget Killer: Corrosion in Coastal BESS

Here's the core problem many developers and asset managers face: they procure a BESS based largely on upfront
capital cost and energy density, treating the container as a simple weatherproof box. For inland sites, that might be
okay. But for coastal or offshore-adjacent sites think California, Florida, the North Sea coast, the Mediterranean that
box becomes the first line of defense against a relentless enemy. Salt-laden moisture (salt spray) settles on every surface,
penetrates seals, and accelerates galvanic corrosion. I've seen firsthand on site how this leads to premature failure of
electrical connectors, cooling system components, structural fasteners, and even compromises the integrity of battery
module enclosures. The result isn't just a maintenance call; it's unscheduled downtime, potential safety hazards, and a
total cost of ownership that spirals out of control.

The Numbers Don't Lie: Salt Spray's Real Impact

This isn't anecdotal. The National Renewable Energy Laboratory (NREL) has highlighted how environmental factors
are a key determinant in BESS lifecycle and performance. Corrosion from salt spray can accelerate wear on non-battery
balance-of-system components by a factor of 5x to 10x compared to a controlled environment. Think about that for
your 20-year asset plan. Furthermore, the International Energy Agency (IEA) notes that integration of storage with
variable renewables like offshore wind is critical for grid stability, but places that storage in some of the harshest
environments imaginable. The standard "IP55" rating you see on many enclosures? It's a good start for dust and water
jets, but it says nothing about corrosion resistance. That's where specific standards like UL and IEC come in, and
frankly, where many off-the-shelf solutions fall short.

https://www.nrel.gov
https://www.iea.org


  

Building a Fortress: The Scalable Modular Container Spec

So, what's the solution? It starts with treating the entire energy storage container as a mission-critical, environmentally
hardened platform, not an afterthought. The specification for a Scalable Modular Energy Storage Container designed
for coastal salt-spray environments is fundamentally different. It's built from the ground up with this threat model in
mind. At Highjoule, our approach focuses on three layers of defense:

Material & Coatings Science: We move beyond standard paint. This means using hot-dip galvanized steel for
the primary structure, combined with multi-layer cathodic epoxy coatings that are tested to withstand thousands
of hours in salt fog chambers (per ASTM B117). All external fasteners are stainless steel (316 grade or
equivalent).
Sealed Environmental Control: The thermal management system is fully enclosed and pressurized. We're not
just drawing in outside air, filtering it, and hoping. We use closed-loop liquid cooling for the battery racks, with
external dry coolers that themselves are built with corrosion-resistant materials and coatings. This maintains a
stable, clean, and dry internal atmosphere regardless of the salty, humid conditions outside.
Standards Compliance as a Baseline: Compliance isn't a marketing checkbox; it's the blueprint. Our containers
are engineered to meet and exceed the specific corrosion-related clauses in UL 9540 for energy storage systems
and IEC 61439 for low-voltage switchgear assemblies. For maritime-influenced atmospheres, we reference IEEE
45 standards for electrical systems on ships. This gives utilities and financiers the third-party validation they
need.

The "modular and scalable" part is key. You don't want to custom-engineer a one-off fortress for every project. The
design is standardized so you can deploy a 2 MWh unit or a 20 MWh system using the same proven, hardened building
blocks, keeping deployment time and cost predictable.

Learning from the Field: A North Sea Case Study

Let me give you a real example. We worked on a project supporting an industrial microgrid at a port facility in
Northern Germany. The client needed storage to manage peak shaving and provide backup for critical port operations.



The site was less than 500 meters from the North Sea. Their initial plan involved a standard containerized BESS.

After a site review, we agitated the problem: showing them corrosion on existing port equipment after just 18 months.
The challenge was ensuring 25-year design life with minimal operational disruption in a C5-M (Very High Salinity)
corrosion category per ISO 12944. The solution was a bank of our scalable modular containers with the full spec:
galvanized structure, marine-grade coatings, and a pressurized NEMA 4X / IP66 rated enclosure for the power
conversion system. The thermal system was a closed-loop glycol circuit. Two years post-deployment, during a routine
service visit, the interior was as clean and dry as the day it was commissioned, while neighboring equipment showed
significant surface corrosion. The client's O&M manager told me it was the most resilient piece of electrical
infrastructure they'd installed at the port.

  

Beyond the Box: Thermal & LCOE Considerations

Now, here's an expert insight that ties it all together: your thermal management strategy is inseparable from your
corrosion strategy in these environments. An air-cooled system fighting through clogged, salt-coated filters is inefficient.
It has to work harder, using more energy (increasing parasitic load), and may fail to keep cells at optimal temperature.
This stresses the batteries, potentially reducing cycle life and increasing the Levelized Cost of Energy Storage (LCOE)
the ultimate metric for your project's financial viability.

A robust, corrosion-protected, closed-loop thermal system maintains optimal cell temperature (typically around 25C)
with high efficiency. This promotes better cell longevity and allows you to safely utilize higher C-rate capabilities (the
rate of charge/discharge) when the grid needs it, without overheating. So, that upfront investment in the hardened
container and thermal system isn't just a cost; it's direct insurance on your battery's performance and a direct
contributor to lowering your LCOE over the system's lifetime. It turns a capex line item into an opex and performance
optimizer.

At Highjoule, our service model supports this long-term view. From site-specific corrosion assessment during design to
local technician training for maintenance that doesn't compromise environmental seals, we ensure the system performs
as engineered for decades. The goal is to make the BESS the most reliable, low-maintenance asset on your site, even
with the salt spray blowing in.



So, the next time you're evaluating storage for a coastal site, look past the glossy brochure specs. Ask the hard questions
about materials, coatings, thermal system design, and the specific standards tested against. Your future self, looking at
the O&M reports and balance sheet, will thank you. What's the one corrosion-related failure you're most worried about
on your next project?
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