Liguid-Cooled 1MWh BESS for Coastal Sites: Salt Spray Solutions &
Trade-offs
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When the Ocean Breeze Meets Your Battery: The Liquid-Cooling Reality
for Coastal LMWh Storage

Honestly, if I had a dollar for every time a client showed me a perfect seaside plot for a solar-plus-storage project, only
to later discover the hidden costs of that salty air... well, let's just say | could retire. The allure is obvious: abundant
renewable potential, often near major coastal load centers. But that salt-laden atmosphere is a silent, insidious killer of
conventional battery energy storage systems (BESS). I've seen the corrosion firsthand on sites from the Gulf Coast to the
North Sea it's not a matter of if it will cause issues, but when and how severe. Today, let's have a coffee-chat about why
liquid-cooled IMWh systems are becoming the go-to, yet nuanced, answer for these harsh environments. We'll dig into
the real trade-offs, beyond the marketing brochures.
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The Silent Cost: Why Salt Spray is a BESS Nightmare

You don't need a hurricane to have a problem. Regular, gentle coastal breezes carry fine salt aerosols that settle on
every surface, including inside your battery containers. This isn't just a cleanliness issue. According to a NREL report
on BESS in diverse climates, chloride-induced corrosion is a leading cause of premature failure for electrical
components and thermal management systems in maritime zones. The problem compounds: corrosion on bushars and
connections increases electrical resistance, which creates localized hot spots. It clogs air filters in air-cooled systems,
reducing efficiency and forcing fans to work harder. Suddenly, your simple cooling system is a maintenance hog and a
potential fire risk point.

From my site visits, the financial hit comes in two waves: first, the increased OpEx from relentless, specialized cleaning
and part replacement. Second, and more brutally, the accelerated degradation of the battery cells themselves due to
inconsistent thermal management. If one module corrodes and runs hotter than its neighbors, you've got a cascade
effect that can drag down the entire string's performance and lifespan. Your projected Levelized Cost of Energy (LCOE)
goes out the window.

Liquid Cooling's Coastal Defense: More Than Just Temperature

This is where liquid-cooled IMWh racks, like the ones we engineer at Highjoule, shift the paradigm. Everyone talks
about their superior thermal management and it's true, maintaining a tight, even temperature range is critical for cycle
life and preventing thermal runaway. But in a salt-spray environment, the sealed nature of the system is its secret
weapon.

Think of it this way: a standard air-cooled system has to constantly ingest outside air, bringing all that salt and moisture
right past sensitive components. A well-designed liquid-cooled system is essentially a closed loop for the primary cooling
medium. The battery racks are in a sealed, controlled atmosphere. The heat exchange happens through a liquid-to-
liquid or liquid-to-air (with protected, corrosion-resistant coils) interface. You're not pumping corrosive air over your
cells.
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9540 and IEC 62933 in corrosive environments is significantly more straightforward with a sealed thermal system. It
removes a major variable that safety auditors and insurance underwriters worry about. At Highjoule, our design
philosophy for coastal projects starts with this sealed, defense-in-depth approach it's not just an add-on.

The Technical Upside, in Plain English

¢ Higher, Sustained C-rate: Because liquid cooling is so efficient at whisking heat away, the system can handle
higher charge/discharge rates (C-rate) for longer without throttling. For a LMWh system, this means you can
capitalize on faster price arbitrage or provide more robust grid services when needed.

* Lower Lifetime LCOE: Yes, the CapEx is often higher (we'll get to that). But the math changes when you factor
in much lower maintenance costs, longer expected cell life (due to stable temperatures), and higher energy
throughput over the system's life. The total cost of ownership often tips in favor of liquid cooling in harsh
environments.

¢ Density & Footprint: A IMWh liquid-cooled system typically has a smaller footprint than an equivalent air-
cooled one. In expensive coastal real estate, that saved space is pure value.

The Honest Trade-offs: It's Not a Perfect Fix

Let's not sugarcoat it. If liquid cooling were the unequivocal best choice everywhere, we'd only make that kind. The
drawbacks are real and must be part of your decision matrix.

Complexity and Single Points of Failure: You're adding pumps, coolant, piping, and controls. A pump failure in an air-
cooled system might lead to reduced performance; in a liquid-cooled system, it can lead to a rapid shutdown to prevent
overheating. That's why redundancy in critical components and advanced monitoring are non-negotiable. Our systems,
for instance, have dual-pump setups and real-time coolant flow sensors that tie directly into the building management
system.

Higher Initial Cost (CapEXx): This is the most common hurdle. The premium for a liquid-cooled 1MWh unit versus an
air-cooled one can be significant. You're paying for advanced thermal interface materials, more sophisticated
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Specialized Maintenance: While overall maintenance is lower, when you do need service, it requires technicians trained
on handling coolant and hydraulic systems. You can't just send a general electrician. This is where choosing a provider
with a strong local service network, like Highjoule's partners across the EU and US, becomes critical.

A Case in Point: Northern Germany's Lesson

Let me give you a real example from a project near Bremerhaven. A mid-sized industrial port operator installed a 4
MWh storage system (four LMWh units) to buffer their rooftop solar and reduce demand charges. The first two units
were a leading brand's air-cooled design. Within 18 months, they were battling constant alarm faults related to
overheated modules and failing intake fans. The salt had caked the heat sinks and corroded fan bearings.

For their expansion, they opted for two liquid-cooled LMWh containers from Highjoule. The difference was stark. After
two years in the same harsh environment, the liquid-cooled units' performance data showed

Making the Call: Is Liquid-Cooled 1IMWh Right for Your Site?

So, how do you decide? Here's my field-tested checklist:

Consider Air-Cooled If... Lean Heavily Towards Liquid-Cooled If...

Your site is >10 miles inland with minimal airborne You are within 5 miles of a coast, saltwater body, or heavy
contaminants. industrial pollution.

Your application requires moderate C-rates (below 0.5C)  You need high, sustained power (0.8C+) for grid services or
consistently. peak shaving.

Your budget is extremely CapEx-sensitive and OpEXx is less You are modeling for the lowest 15-year LCOE and total
constrained. cost of ownership.

You have abundant, cheap space for the BESS footprint.  Real estate is at a premium, and system density matters.

Ultimately, specifying a BESS for a coastal environment is an exercise in honest risk mitigation. You're not just buying a
battery; you're buying a climate-adapted machine. The "drawbacks" of liquid cooling are, in this context, often just the
price of admission for a reliable, long-lasting asset.

What's the one question about corrosion or thermal management keeping you up at night on your upcoming coastal
project? Feel free to reach out sometimes the best insights come from tackling those specific, gritty concerns head-on.
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