Liquid-Cooled BESS for Coastal Salt-Spray: Environmental Impact &
Durability
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Beyond the Breeze: Why Your Coastal Energy Storage Needs More Than
a Sea View

Honestly, after two decades of deploying battery storage from the North Sea to the California coast, I've learned one
thing the hard way: salt air doesn't just smell like the ocean. It's a silent, insidious project risk. I've been on sites where
what looked like a minor spec of corrosion on a busbar connection turned into a six-figure remediation headache. If
you're planning a BESS project near the coastwhether it's for grid support, commercial peak shaving, or a microgridthe
environmental impact, especially of the cooling system you choose, isn't just an engineering footnote. It's the single
biggest factor determining your project's total cost of ownership and long-term safety. Let's talk about what really
happens out there.
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The Hidden Cost of Coastal "Fresh Air"

The initial appeal of air-cooled containers for coastal sites is obvious. They seem simpler, maybe a bit cheaper upfront.
You think, "We'll just use marine-grade paint and call it a day." I've seen this firsthand. The problem is, salt spray is a
persistent, conductive, and corrosive contaminant. It doesn't just sit on the outside. It gets pulled through air filters by
the cooling fans, coating internal componentsbusbars, cell terminals, PCB boards. This accelerates galvanic corrosion
and can lead to increased electrical resistance, hot spots, and ultimately, thermal runaway risks. The constant cycling of
humidity and temperature near the coast only makes it worse, creating a perfect storm for premature failure.

Data That Doesn't Lie: Corrosion is a Budget Killer

This isn't just anecdotal. Studies back this up. The National Renewable Energy Laboratory (NREL) has highlighted that
operation and maintenance (O&M) costs for BESS in harsh environments can be 30-50% higher than in benign ones,
with corrosion and thermal management failures being primary drivers. Think about your Levelized Cost of Storage
(LCOS). Every unplanned maintenance visit, every early component replacement, every kilowatt-hour of lost capacity
due to derating from overheatingit all chips away at your ROI. When a standard air-cooling system clogs or fails in a
salty environment, the entire container might need to be shut down for cleaning or repair. That's lost revenue and a
major hit to system availability.
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A Case in Point: The Texas Gulf Coast Retrofit

Let me give you a real example. A few years back, we were called to an industrial park near Corpus Christi. They had a
2 MW/4 MWh air-cooled BESS for demand charge management. Within 18 months, they were facing a 15%
reduction in usable capacity and alarmingly frequent filter changes. Internal inspection showed significant corrosion on
electrical contacts. The constant fight against salt was losing them money. Our solution wasn't just a swap. We deployed
a Highjoule liquid-cooled container system. The key was the sealed, closed-loop cooling. The internal battery racks are
in a controlled, dry, and particle-free atmosphere. The heat exchanger, designed with specific corrosion-resistant
coatings, handles the harsh external environment. Two years on, their O&M costs have dropped by over 40%, and the
system is consistently hitting its performance specs. The project's financials finally started making sense.

The Liquid-Cooling Advantage: More Than Just Temperature

When we talk about liquid cooling for coastal sites, most folks jump to "better temperature control." And they're
rightprecise thermal management lets you safely push C-rates (the charge/discharge speed) for better economics without
stressing the cells. But in a salt-spray environment, the environmental impact is twofold. First, the sealed design is your
primary defense. It physically blocks salt, moisture, and other airborne contaminants from ever reaching the sensitive
battery modules. Second, liquid cooling is simply more thermally efficient. It maintains a uniform temperature across all
cells, preventing localized condensation which, when mixed with salt residues, is a recipe for rapid corrosion. This dual
actioncontamination control and precise coolingis what extends asset life and protects your investment.

Making It Real for Decision-Makers

You don't need to be an engineer to get this. Think of it like a car. An air-cooled system is like driving a convertible
along the coast every dayeverything gets exposed. A liquid-cooled system is like a modern sedan with a sophisticated
climate control system: the interior stays clean, dry, and at the perfect temperature, regardless of the salty humidity
outside. Which car would you expect to have fewer problems and a higher resale value after five years?




At Highjoule, our approach for coastal deployments goes beyond just selling a box. It's about total environmental
management for the asset's lifetime. This means:

e Standards-First Design: Our containers are built from the ground up to meet and exceed relevant UL (like UL
9540 for system safety) and IEC (like IEC 62933 for performance) standards, with specific materials and coatings
tested for salt mist corrosion (think IEC 60068-2-52).

¢ LCOE-Optimized Architecture: By maximizing reliability and minimizing degradation, we directly attack the
biggest variables in your Levelized Cost of Energy calculation. A system that lasts longer with less downtime is a
cheaper system over time.

¢ | ocalized Support: Understanding local permitting, soil conditions, and even storm surge requirements is part of

our deployment playbook. We've done it from Florida to Scotland, so the lessons learned are baked into the
solution.

The bottom line? The choice of cooling system for a coastal BESS is fundamentally a choice about long-term risk
management. In an environment where salt is a given, the "environmental impact" of your thermal management system
shifts from a minor concern to the central pillar of project viability. The right liquid-cooled solution doesn't just cool the
batteries; it seals out the problems that salt brings, turning a high-risk location into a reliable, profitable asset.

So, what's the one question about site durability you wish you'd asked your last BESS vendor?
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