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The Silent Killer on Your Coastline: Why Salt Air is a BESS's Worst Enemy

Let's be honest. When most commercial and industrial clients think about deploying a Battery Energy Storage System
(BESS), their checklist is pretty standard: capacity, power output, safety certifications, and Levelized Cost of Storage
(LCOS). The physical environment, especially for those beautiful but brutal coastal sites, often becomes an afterthought.
I've seen this firsthand on site after site. A client gets a great piece of land near a port or a coastal industrial park, the
economics for solar-plus-storage make perfect sense, and the project gets the green light. The problem? That salty,
humid air is a silent, corrosive killer for standard industrial equipment.

We're not just talking about a little surface rust. Salt spray, driven by wind, penetrates cabinet seals, settles on electrical
connections, and accelerates galvanic corrosion between dissimilar metals. The International Electrotechnical
Commission (IEC) defines these harsh conditions in standards like IEC 60068-2-52 for salt mist testing. For a 215kWh
cabinet BESSa popular size for C&I applicationsthis isn't a minor issue. It's a fundamental threat to system integrity,
safety, and your return on investment.

Beyond the Spec Sheet: The Real Cost of Getting Standards Wrong

So what happens if you deploy a standard, inland-rated BESS in a coastal salt-spray zone? The aggravationand
costmanifests in ways that keep facility managers and CFOs up at night.

First, reliability plummets. I've been called to sites where mysterious faults and communication drops were traced back
to corroded sensor terminals and busbars inside the cabinet. The thermal management systemthe critical lifeblood that
maintains optimal cell temperature and C-rate performancecan be crippled if salt clogs air filters or corrodes cooling
fins. Suddenly, your system can't discharge at its rated power when you need it most, undermining the very economic
model it was built on.

Second, maintenance costs explode. According to a National Renewable Energy Laboratory (NREL) report on O&M
for renewable assets, corrosion-related failures in harsh environments can increase annual maintenance costs by 40-60%
compared to benign sites. That's not just swapping a filter; that's replacing entire contactors, re-terminating cables, and
potentially dealing with leakage currents that pose a real safety hazard. The Levelized Cost of Energy (LCOE/LCOS)
calculation you initially modeled goes completely out the window.

Finally, and most critically, is safety. Corrosion can lead to increased electrical resistance, localized heating, and in worst-
case scenarios, thermal runaway. Standards like UL 9540 for energy storage systems and UL 1973 for batteries are your
baseline for safety. But they assume the equipment is installed in its intended environment. Ignoring the environmental
spec is like buying a fire-rated door and then propping it open.

Building for the Brine: The Core of Coastal Manufacturing Standards

This is where true, purpose-built manufacturing standards come in. It's not about slapping on a thicker coat of paint.
It's a holistic engineering philosophy that touches every component of that 215kWh cabinet.

https://www.nrel.gov


Let's break it down into what you should be looking for:

Enclosure & Material Science: The cabinet itself needs to be rated for a severe corrosion category, like C5-M per
ISO 12944. This means hot-dip galvanized steel, aluminum alloys with appropriate protective anodizing, or
stainless-steel fasteners. Gaskets and seals aren't just rubber; they need to be materials like EPDM that resist
ozone and salt degradation.
Component-Level Hardening: Every item inside matters. Printed circuit boards (PCBs) should have a conformal
coating rated for harsh environments. Connectors should be sealed (IP67 or higher) and made from corrosion-
resistant materials. Even the labels need to withstand UV and salt.
Thermal Management Re-engineering: An air-to-liquid cooling system is often superior to forced air in these
environments, as it's a closed loop, keeping the corrosive atmosphere away from the battery cells and sensitive
electronics. If air-cooling is used, it requires absolute filtration with easy-access, serviceable filters.
Electrical Integrity: This goes beyond the cell chemistry. It's about specifying busbars with protective coatings,
using silver-plated or tin-plated copper for connections to minimize galvanic corrosion, and ensuring all wiring
has insulation suitable for high humidity and salt exposure.

The guiding documents here are a combination of electrical safety (UL 9540, IEC 62619) and environmental resilience
(IEC 61427-2 for salt mist corrosion, IEEE 1547 for grid interconnection in all conditions). The magic is in how a
manufacturer interprets and implements these in tandem.

A Case in Point: Learning from a North Sea Project

I remember a project for a fish processing plant on the Norwegian coast. They needed a 215kWh BESS to manage
demand charges and provide backup for critical freezing lines. The first system they installed (not from Highjoule, I
should add) started showing voltage anomalies within 8 months.

When we were brought in to assess, we opened the cabinet. The scene was a textbook example of salt spray damage: a
fine, white corrosive powder on busbars, green corrosion (verdigris) on copper connections, and compromised air filters
that let salt particulate settle on the battery modules. The thermal system was struggling, causing the BMS to derate the
power output to prevent overheating. They were losing revenue daily.

Our solution was to replace it with a system built to our coastal standard. We used a C5-M rated enclosure, specified a
liquid-cooled thermal system to completely isolate the internals, and used conformal-coated PCBs and sealed connectors
throughout. The installation also included a slight pressurization of the cabinet using filtered air to prevent ingress.
Three years on, that system is performing at 100% of its spec, with only routine filter checks needed. The client's total
cost of ownership is now predictable and secure.



  

The Highjoule Approach: Engineering for the Long Haul

At Highjoule, we don't see our 215kWh cabinet for coastal environments as a special product. We see a standard indoor
cabinet as a compromise for coastal sites. This mindset shift is everything.

For us, it starts at the design review. When a project is flagged for a coastal or high-salinity zone, our engineering
protocol automatically triggers the "harsh environment" checklist. This isn't an add-on package; it's baked into the Bill
of Materials and assembly process from day one. We leverage our two decades of global deployment experiencefrom the
Gulf Coast to the North Seato preempt failure points you only learn about after years in the field.

Our systems are tested not just to pass UL and IEC, but to thrive beyond them. We subject prototypes to extended salt
spray tests, thermal cycling under corrosive conditions, and long-term seal integrity checks. Why? Because we know our
customers aren't buying a battery for five years. They're investing in grid resilience and energy cost control for the
lifespan of their facility.

The real question for any developer or operator isn't "Does this BESS meet UL 9540?" It's "Will this specific BESS,
built to these specific manufacturing standards, deliver reliable, safe, and economical performance on my specific, salty
site for the next 15+ years?"

If you're evaluating storage for a coastal site, what's the one corrosion-related failure you're most concerned about, and
how are you planning to mitigate it from the start?
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