Air-Cooled BESS for Coastal Sites: Beating Salt Spray & Corrosion
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The Silent Killer on Your Coastal Site

Hey there. If you're looking at deploying a battery energy storage system (BESS) anywhere near a coastline in the US or
Europe, | need you to think about something other than just capacity or power ratings for a second. Think about the
air. Specifically, think about the tiny, almost invisible particles of salt carried in that moist, coastal breeze. I've seen this
firsthand on sites from the North Sea to the Gulf of Mexico: that salt spray is the silent killer of off-the-shelf energy
storage containers.

The industry is racing to build near ports, coastal industrial parks, and offshore wind coupling points. It makes perfect
strategic sense. But honestly, we're taking equipment often designed for a controlled, inland environment and dropping
it into one of the most electrically and chemically aggressive environments on earth. The standard ISO container with a
few extra vents? It won't cut it. Not for long. You'll see premature failure of busbars, rapid corrosion of cooling fins, and
compromised safety systems - all because the Technical Specification of Air-cooled Energy Storage Container for
Coastal Salt-spray Environments wasn't the starting point of the design.

Beyond Rust: The Real Cost of Corrosion

So why is this such a big deal? It's not just about cosmetic rust. Let's agitate that pain point a bit. Corrosion is a direct
threat to three pillars of your project: Safety, Uptime, and Lifetime Cost (LCOE).

* Safety: Corroded electrical connections increase resistance. Increased resistance means heat. In a battery system,
localized heat is a primary failure trigger. UL 9540 and IEC 62933 standards are your bedrock for safety, but
they assume the equipment maintains its integrity. Salt-induced corrosion silently undermines that integrity from
day one.

¢ Uptime & Efficiency: When salt cakes the air intake filters and clogs the heat exchange fins of an air-cooled
system, what happens? The fans work harder, drawing more parasitic load. The system struggles to maintain
optimal temperature. You might see your C-rate - the speed at which the battery charges and discharges - get
throttled back by the control system to prevent overheating. Suddenly, your 2-hour system is effectively a
1.8-hour system when you need it most. The National Renewable Energy Laboratory (NREL) highlights how
thermal management is critical to performance; salt spray directly attacks that system.

¢ Lifetime Cost (LCOE): This is the knockout punch. A study by the International Energy Agency (IEA) notes that
extending asset life is paramount for improving storage economics. If salt corrosion forces a major component
replacement in Year 8 instead of Year 15, your Levelized Cost of Energy storage skyrockets. The "cheaper”
standard container just became the most expensive item on your balance sheet.

Engineering for the Edge: What "Coastal-Ready" Really Means

Okay, enough about the problem. What's the solution? It starts with a spec sheet that reads more like a marine defense
protocol than a generic equipment list. At Highjoule, when we develop a system for a coastal salt-spray environment,
the entire Technical Specification of Air-cooled Energy Storage Container is built around this threat model.
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https://www.nrel.gov/news/program/2022/energy-storage-ensures-resilient-flexible-grid.html
https://www.iea.org/reports/energy-storage

¢ Material Science is Job One: We're talking aluminum alloys with specific corrosion resistance ratings, stainless-
steel fasteners (not just coated steel), and composite materials for external housings. The enclosure itself needs a
paint system rated for C5-M (High Salinity) industrial atmospheres per 1ISO 12944. This isn't optional.

¢ Sealed & Pressurized Design: The goal is to keep salt-laden air out of the critical battery compartment. A slightly
positive internal pressure, maintained by filtered intake air, is a simple but brilliant defense. The air filters aren't
standard automaotive grade; they're high-efficiency, easy-access units designed for frequent inspection and
replacement in harsh environments.

* Thermal Management, Re-engineered: The air-cooled loop itself is protected. Finned heat exchangers use
coated or corrosion-resistant tubing. Fan motors are rated for humid, salty environments (think 1P66 or better).
The system's control logic is tuned to account for potential filter clogging, adjusting fan curves proactively rather
than reactively.

* Electrical Integrity: All critical busbars, connectors, and cable runs get additional protective coatings or are
sourced from marine-grade suppliers. Conformal coating on certain PCBs is a given. It's about creating multiple
barriers between the salt and any live component.

This is how you build to not just meet UL and IEC standards on the test bench, but to sustain that compliance for 20
years on a windy North Sea dock.

A View from the Field: The Texas Gulf Coast Case

Let me give you a real example. A few years back, we worked with an independent power producer on the Texas Gulf
Coast. They needed a 15 MW/30 MWh BESS to provide frequency regulation and arbitrage for a coastal industrial
microgrid. The site was less than a mile from the shoreline, with that classic humid, salty air.

The challenge was twofold: meet the aggressive cycling requirements (a high C-rate capability) in a thermally
challenging environment and guarantee a 20-year design life with minimal corrosion risk. A standard container solution
would have been a maintenance nightmare and a financial sinkhole.

deployment and service. Our team worked with local contractors to ensure proper site preparation (elevated foundations
for spray) and trained the on-site ops team on the specific maintenance schedule - like the quarterly filter checks, which
are non-negotiable there. We also integrated real-time corrosion sensors on sample points within the electrical room,
giving them and our remote monitoring center a direct view of the environment inside.

Three years in, the performance delta is clear. Compared to a neighboring facility using less-specialized equipment, our
client's system maintains its rated C-rate and round-trip efficiency. Their maintenance logs show filter changes but zero
corrosion-related work orders. That's the LCOE advantage materializing in real-time.




Making Sense of the Specs for Your Business

As a decision-maker, you don't need to be a corrosion engineer. But you need to ask the right questions to your vendor.
When you see a Technical Specification of Air-cooled Energy Storage Container for Coastal Salt-spray Environments,
look for these specifics:

Key Specification Checkpoints for Coastal Sites

¢ Standard Compliance: Does it explicitly state compliance with UL 9540 (US) and IEC 62933-5-2 (EU) for the
container system? Not just the cells.

® Corrosion Protection: Is there a defined 1SO 12944 paint system rating (Aim for C5-M/H)? What are the
material specs for structural steel, fasteners, and heat exchangers?

* Ingress Protection (IP): Is the enclosure rating 1P54 or higher? What's the IP rating for critical fan and motor
assemblies?

¢ Thermal Derating: Does the performance data sheet show sustained C-rate and output at high ambient temps
(40C/104F+) and high humidity (e.g., 95% RH)?

* Service & Monitoring: Does the vendor offer remote environmental monitoring (humidity, corrosion sensors) as
part of their O&M package? What's the prescribed filter maintenance interval?

This is where Highjoule's two decades of field experience gets baked into the product. We know that optimizing LCOE
isn't just about the cheapest cell price; it's about designing out the major failure modes before the container even leaves
the factory. Our coastal spec is a product of that philosophy - it's our insurance policy for your investment.

Your Next Step: Asking the Right Questions

So, if you're evaluating storage for a site within, say, 5 miles of a coastline, the conversation needs to shift. Don't just ask
for the standard catalog sheet. Ask for the environmental addendum. Ask to see the corrosion protection design report.
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Ask how the thermal management system is hardened against salt.

Honestly, the difference in upfront cost between a standard and a coastal-hardened container from a quality provider is
marginal - often a single-digit percentage. But the difference in total cost of ownership over 15-20 years is astronomical.

It's the difference between an asset that depreciates smoothly and a piece of equipment that becomes a constant source
of CapEXx surprises.

What's the one question you're going to ask your next BESS vendor about their coastal readiness?
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