How Liquid-Cooled 1IMWh Solar Storage Conquers Coastal Salt-Spray
Challenges
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Battling the Salt Spray: A Real-World Look at Deploying 1IMWh Solar
Storage on the Coast

Honestly, if you've spent any time on a coastal project site, you know the drill. That crisp, salty air might be great for a
vacation, but it's a relentless enemy for electrical equipment. I've seen it firsthand C the accelerated corrosion, the
mysterious faults, the shortened lifespan of components that should last decades. And when we're talking about a major
investment like a IMWh Battery Energy Storage System (BESS) paired with solar, these aren’t just minor annoyances;
they're direct threats to your project's financial viability and safety. Let's talk about why the standard approach often
falls short on the coast, and how a targeted, liquid-cooled solution is changing the game.

Quick Navigation

The Coastal Problem: More Than Just Rust

Why Air-Cooling Fails by the Sea

The Liquid-Cooled Advantage: Precision in a Hostile World
Case Study: A 1.2MWh System on the Texas Gulf Coast

e Key Technical Insights from the Field

Making the Right Choice for Your Coastal Site

The Coastal Problem: More Than Just Rust

It's easy to underestimate the challenge. Salt spray isn't simply surface rust. It's a conductive, corrosive film that creeps
into every connection, degrades insulation, and attacks battery cell casings and thermal management components. The
1EEE has extensive standards (like IEEE 605) dealing with substations in saline environments, highlighting the severity.
The problem compounds with temperature. High ambient heat forces a BESS to work harder to stay cool, increasing its
own internal heat generation (a key metric we call C-rate). This heat, combined with salt, creates a perfect storm for
premature aging and, in worst-case scenarios, thermal runaway.

I was on a site in Florida a few years back, reviewing a failed air-cooled system. The external filters were clogged with
salt and sand within months. Inside, the cooling fans and fins were corroded, losing efficiency. The system was
constantly derating itselfthrottling its power outputjust to avoid overheating. That's a brutal hit to your expected return
on investment. You paid for LMWh of capacity, but you're only reliably using 700kWh when you need it most.

Why Air-Cooling Fails by the Sea

Traditional air-cooled BESS units pull outside air through filters to cool the battery racks. In a coastal salt-spray
environment, this is fundamentally flawed. You are actively pulling the corrosive agentsalty, moist airdirectly into the
heart of your most expensive and sensitive asset. Filters need heroic, costly maintenance schedules to prevent clogging.
More critically, they can't filter out the fine, corrosive salts entirely. This constant exposure leads to the issues |
described: corrosion on busbars, cell terminals, and the cooling system itself.

The data backs this up. A study by the National Renewable Energy L aboratory (NREL) on BESS performance
degradation noted that environmental stressors like corrosive atmospheres can significantly accelerate capacity fade
beyond calendar aging models. This isn't a maybe; it's a predictable, costly certainty.

The Liquid-Cooled Advantage: Precision in a Hostile World
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sealed system. The battery racks are immersed in a closed-loop, dielectric coolant. The corrosive coastal air never
touches the batteries. Instead, the internal coolant absorbs heat directly from each cell and transfers it to a heat
exchanger, which then rejects the heat to the outside air via a separate, ruggedized loop.

The benefits are immediate and powerful:

* Immunity to Salt Air: The core battery modules are hermetically protected. Corrosion is no longer a primary
failure mode.

® Superior Thermal Management: Liquid is 25-50 times more efficient at moving heat than air. This means more
uniform cell temperatures (critical for longevity), the ability to support higher, more profitable C-rates
(charge/discharge power), and zero derating even on the hottest days.

* Reduced Footprint & Noise: Without the need for massive air ducts and large fans, the overall container
footprint is often smaller and operation is whisper-quieta big plus for sites near communities.

Case Study: A 1.2MWh System on the Texas Gulf Coast

Let me walk you through a recent deployment. A seafood processing plant on the Texas Gulf Coast wanted to pair their
rooftop solar with storage for demand charge reduction and backup power. Their location? Literally 500 meters from
the shoreline. Their previous attempts with standard industrial equipment had a 3-5 year lifespan.

The Challenge: Provide a 1.2MWh system that could withstand constant salt spray, 95% humidity, and provide 100%
of its rated power for daily peak shaving cycles without degradation.

The Highjoule Solution: We deployed a single 40-ft containerized BESS with our liquid-cooled battery racks. The
design prioritized:

e UL 9540 & IEC 62933 Compliance: The entire system was certified to the highest safety standards, non-
negotiable for us and for the local permitting authority.

¢ External Corrosion Protection: The container itself received a marine-grade coating (think ship hulls), and all
external heat exc angers were b iI_ ith oe I_u inum__ and stainless &e}co onents. .
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¢ LCOE Optimization: By guaranteeing minimal degradation from the environment and superior thermal
control, we projected a Levelized Cost of Storage (LCOS) reduction of over 15% compared to an air-cooled
alternative over the 15-year project life. That's the real bottom line.

The Outcome: After 18 months of operation, the system is performing at 102% of its expected capacity (thanks to
perfect temperature control). Internal inspections show zero signs of corrosion on battery modules. The plant manager's
main comment? "We forget it's even there. It just works."

Key Technical Insights from the Field

When evaluating a liquid-cooled system for a harsh environment, don't just take the spec sheet at face value. Here are a
couple of things I always look at on site:

* Coolant Chemistry & Leak Detection: The dielectric coolant must be non-conductive and non-flammable. More
importantly, the system needs a multi-tiered leak detection and isolation system. It's not just about cooling; it's
about failsafe containment.

¢ Heat Exchanger Design: Ask about the materials and fin design of the external radiator. Is it specifically
designed for corrosion resistance? Can it handle being sprayed with salty mist? This is the one part exposed to
the elements, so its robustness is key.

* Thermal Gradient: A good liquid-cooled system will maintain a temperature difference of less than 3-5C across
the entire battery rack. Ask for the data. Uniform temperature is what maximizes cycle life and safety.

Making the Right Choice for Your Coastal Site

Deploying energy storage on the coast isn't about finding a standard product and hoping for the best. It's about
specifying a system engineered for the hostility of the environment from the cell up. The choice between air and liquid
cooling ceases to be a technical preference and becomes a clear financial and risk mitigation decision.

At nghjoule our experlence from the North Sea to the California coast has taught us that over-engineering for the
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environment is the only way to ensure the reliability and returns our clients count on. It's not just about selling a BESS;
it's about delivering an asset that performs, day in and day out, for its entire design lifesalt spray be damned.

What's the single biggest environmental challenge at your proposed storage site? Is it just salt, or a combination of
factors like dust, heat, or humidity?
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