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Optimizing Your Air-Cooled BESS for the Harsh Reality of Coastal Sites

Honestly, if you're looking at deploying a Battery Energy Storage System (BESS) anywhere near a coastline, you've got
a specific set of headaches coming your way that inland projects just don't face. I've walked sites from the Gulf Coast to
the North Sea, and the story is always the same: salt-laden air is a silent, relentless killer of electrical components. It's not
a matter of if it will cause issues, but when and how severe. For air-cooled systems, which rely on moving ambient air
directly over battery racks and power electronics, this challenge is magnified. Let's talk about how to tackle it head-on,
not with theory, but with the gritty, on-the-ground engineering that keeps systems running and your ROI intact.
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The Real Cost of the Salt Spray Problem

Here's the phenomenon: the demand for energy storage is exploding in coastal regions. Think of California's mandate
for resilience, Florida's hurricane preparedness, or the massive offshore wind integration hubs in Europe. These are
prime BESS markets. But the environment is brutal. Salt mist (chlorides) is highly conductive and hygroscopic C it
attracts moisture and creates a perfect electrolyte for galvanic corrosion. According to a NREL report on durability,
corrosion is a leading cause of premature failure in coastal electrical infrastructure, potentially increasing maintenance
costs by 200-300% over a 10-year period.

The agitation? It's not just about a rusty cabinet. I've seen firsthand on site how salt creep bridges isolation gaps on
PCBs, leading to phantom faults and ground failures. It clogs air filters in hours instead of months, causing thermal
runaway risks as cooling efficiency plummets. The result is unplanned downtime, catastrophic failure risks, and a
levelized cost of energy (LCOE) that spirals out of control because your operational expenditures (OpEx) have gone
through the roof. You didn't invest in storage to become a full-time maintenance crew.

Corrosion Goes Beyond the Surface

Many think specifying "marine-grade stainless steel" for the enclosure is the solution. That's a good start, but it's only
20% of the battle. The real vulnerability lies inside. Busbars, cell connectors, relay contacts, and even the battery
management system (BMS) boards are all susceptible. The constant thermal cycling of an air-cooled system (heating
during discharge, cooling during idle) actually "pumps" this corrosive air deeper into the system. Each cycle can draw in
new, moist, salty air over sensitive components.

My expert insight here: The C-rate of your system is directly tied to this problem. A higher C-rate (a measure of
charge/discharge speed) means more aggressive thermal cycling. For a coastal site, pushing for the highest possible C-
rate might look good on paper for revenue stacking, but it could accelerate corrosion-related failures. The optimization
puzzle is balancing performance with longevity in this specific environment.

The Air-Cooling Conundrum in Corrosive Air

Air-cooling is popular for good reason: it's simpler and often has a lower upfront cost than liquid cooling. But its
fundamental mechanic C exchanging large volumes of outside air with inside air C is its Achilles' heel by the coast. You
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are literally inviting the enemy inside. Standard air filters don't catch the fine salt aerosols, and if you use finer filters,
they clog so fast you're changing them weekly, and you strangle the airflow, causing overheating.

The solution isn't to abandon air-cooling; it's to engineer a defensive, multi-layered system around it. This is where a
deep understanding of pressurization, filtration stages, and material science is non-negotiable.

A Practical Framework for Optimization

Based on lessons learned from projects that have survived 5+ years in salt-spray zones, heres a practical approach.
Think of it as creating a "clean zone" within a hostile environment.

Pressurized Enclosure with Multi-Stage Filtration: The container or enclosure should be slightly positively
pressurized using intake fans. This prevents salt-laden air from being sucked in through every crack and seam.
The intake air must pass through a multi-stage filter: a coarse pre-filter for particulates, followed by a coalescing
filter or chemical filter designed to absorb salt aerosols. This isn't standard HVAC; it's specialized industrial air
handling.
Material & Coating Specifications: Every internal component must be evaluated.

Busbars & Connectors: Tin or silver-plated copper, not bare copper.
Structural Steel: Hot-dip galvanized (HDG) with a supplemental paint system, or specific grades of
stainless steel (e.g., 316L).
PCB Assemblies: Conformal coating is mandatory. Not just a standard coating, but a thick, protective
type (like polyurethane or acrylic) rated for harsh environments.

Thermal Management Tuning: Your BMS thermal management algorithms need a "coastal mode." This might
mean maintaining a slightly higher base temperature to reduce condensation risk (a partner in crime with salt)
and using more conservative fan speed curves to reduce the volume of air being processed, relying more on
internal air recirculation through sealed heat exchangers.
Standards Are Your Blueprint: Don't just look for "UL 9540" for the system. Drill deeper. Look for components
tested to standards like UL 50E for enclosures or IEC 60068-2-52 (Salt Mist Corrosion testing). At Highjoule, for
our coastal-ready systems, we subject critical internal assemblies to 1000+ hours of salt spray testing, because the
generic 96-hour test just doesn't cut it for a 15-year asset.

  



Case in Point: A North Sea Microgrid

Let me give you a real example. We worked on a microgrid project for a remote research facility on Germany's North
Sea coast. The challenge was classic: high winds, constant salt spray, and no room for daily maintenance. The initial
design used a standard air-cooled BESS. During the planning phase, we insisted on a redesign based on the principles
above.

The solution deployed featured a container with a pressurized maintenance corridor. All intake air for the battery
compartment passed through a three-stage filtration system. Internally, we used only plated metals and specified a
conformal coating for all PCBs that was twice the standard thickness. The thermal system was designed to operate
efficiently with a 30% reduction in external airflow compared to a standard site. The result? After three years of
operation, during a scheduled service, the internal components showed negligible corrosion, while unprotected external
fixtures on other site equipment were heavily degraded. The OpEx savings on filter changes and component
replacements already justified the 15% upfront engineering premium.

Making the Right Choice for Your Coastal Site

So, when you're evaluating an air-cooled BESS for California, Florida, the UK, or the Mediterranean, move beyond
the spec sheet's basic IP rating. Ask your provider the hard questions: What is your filtration strategy for salt aerosols?
What standards did you test the internal components to for corrosion? Can the thermal management be tuned for my
environment? How does your design prevent condensation?

At Highjoule, we bake these answers into our coastal-optimized product line from the start. It's not a retrofit; it's a
design philosophy born from seeing too many projects learn the expensive way. The goal is to deliver the low LCOE
you expect, not by cutting corners, but by engineering out the massive OpEx risks that salt spray brings.

The right question isn't "Can this BESS work by the coast?" It's "How is this BESS engineered to thrive here for the
next 15 years?" What's the one corrosion-related failure you absolutely cannot afford on your project?
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