Optimizing High-voltage DC BESS for Salt-Spray Coastal Sites: A
Practical Guide
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Honestly, Salt Air is a Battery Container's Worst Enemy. Here's How We
Fight It.

Hey there. If you're reading this, you're probably looking at deploying a battery energy storage system (BESS) near the
coastmaybe for a port microgrid, backing up a seaside data center, or integrating with an offshore wind farm. I've been
on-site for more of these projects than | can count, from the North Sea to the Gulf of Mexico. And let me tell you, the
single biggest, most underestimated threat | see isn't the grid code or the software. It's the air. That salty, humid,
beautiful coastal air eats metal and electronics for breakfast. Today, let's talk shop about how to actually build a high-
voltage DC container that can survive and thrive right where the ocean meets the land.
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The Silent Killer: Why Salt Spray is Different

We all know corrosion happens. But coastal salt-spray accelerates it by orders of magnitude. It's not just surface rust.
The chloride ions in salt are incredibly aggressive. They penetrate protective coatings, initiate galvanic corrosion
between dissimilar metals (like aluminum busbars and copper cables), and cause creeping corrosion on printed circuit
boards inside your power conversion system (PCS). I've seen UL 9540-listed systems, perfectly fine inland, have their
inverter fans seize up and busbar connections degrade in under 18 months on a Florida coast site. The result?
Unplanned downtime, soaring O&M costs, and a levelized cost of energy (LCOE) that blows past projections.
According to a NREL report on durability, environmental stressors like salt mist are a leading cause of long-term
performance degradation in BESS, often not fully captured in standard lab tests.

Beyond the Sticker: What "Marine Grade" Really Means

Many suppliers will slap a "marine-grade™ or "C5-M" coating sticker on a container and call it a day. From my field
experience, that's just the starting point. The real optimization happens in the details. It's about creating a holistic
system where the container, the internal battery racks, the thermal management, and the electrical design are all aligned
for the environment. For the US market, you need to look beyond UL 9540 for the container itself and ensure
components meet UL 50E for enclosures against water and corrosive agents. In Europe, the IEC 60068-2-52 salt mist
test standard is your baseline, but the duration and severity applied matter. A 96-hour test is common, but for a North
Sea deployment? Honestly, you'd want evidence of performance under much longer exposure.

The High-Voltage DC Advantage in Harsh Environments

This is where high-voltage DC (often in the 1000V to 1500V DC range) architecture shows a distinct durability edge for
coastal sites. Think about it: for the same power level, higher voltage means lower current. Lower current means
smaller, less bulky busbars and cables. Why is that good for fighting salt? It allows for more robust, sealed connections. It
reduces the physical footprint of current-carrying parts that can corrode. It also improves overall efficiency, generating
I(Ia§s waste heat that you then have to managea crucial point we'll get to. At Higﬂgtél‘g}v_rien we design for coastal sites,
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we leverage this HV DC advantage from the start, integrating it with our proprietary sealed busbar design that has a
secondary protective gel layer, a lesson learned from harsh offshore oil & gas electrical systems.

A Case from the Texas Coast: When Standard Racks Failed

Let me give you a real example. A few years back, we were called to a 40 MWh project on the Texas Gulf Coast. The
initial phase used standard, off-the-shelf battery containers. Within two years, they were battling persistent faults. On
inspection, we found salt fog had infiltrated the container through the cooling system, condensing on the cold plates of
the liquid-cooled battery racks. This caused corrosion on the low-voltage signal connectors for the Battery Management
System (BMS), leading to voltage reading errors and forced shutdowns. The fix wasn't just a new coat of paint. We
replaced the entire thermal management strategy for the second phase, moving to a closed-loop, indirect cooling system
with corrosion-inhibiting coolant and positively pressurized air filters on the HVAC unit intakes. We also specified racks
with conformal-coated BMS boards and IP67-rated connectors. The performance delta was stark, and it all came down
to environmental design.

Building the Fortness: A Layer-by-Layer Defense
So, how do you optimize? It's a layered defense:

¢ The Shell: Hot-dip galvanized steel frame, followed by a multi-step coating processzinc-rich primer, epoxy
intermediate, and polyurethane topcoat. All seams and welds are meticulously sealed. Doors get double gaskets.

* The Internals: All structural metal is powder-coated, not just painted. Stainless steel (grade 316 or higher) is used
for all external hardware, hinges, and latches. We even use stainless for the cable tray.

* The Electrical Heart: This is critical. The PCS and transformer should be in a separate, sealed compartment
with its own, drier cooling loop. Bushars are insulated and sealed. Connectors are of the highest ingress
protection (IP) rating, think IP66/67 as a minimum.

e The BMS & Controls: Electronic boards must have a conformal coating (a protective polymer layer) to prevent
salt-induced dendritic growth. I've seen too many "mysterious" faults traced back to uncoated PCBs in a salty
atmosphere.
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The Thermal Balance: Cooling Without Corroding

Thermal management is the biggest design puzzle here. You need to keep the batteries at an optimal temperature
(around 25C) for lifespan and performance, but you can't just suck in corrosive outside air. A standard direct air-cooling
system is a non-starter. The solution is a closed-loop liquid cooling system for the battery racks, coupled with an air-
conditioning unit for the container interior that uses a corrosion-resistant evaporator and condenser. The key is
maintaining a slight positive pressure inside the container with filtered air. This prevents salty, humid air from being
drawn in through every tiny gap when the wind blows. It's a bit more capex upfront, but it protects your multi-million
dollar asset. The improvement in long-term battery health directly lowers your LCOE by minimizing degradation.

T
IIIIIII|||iIJ _

What About C-Rate and Efficiency?

You might wonder if this robust design hurts performance. Actually, it optimizes it. A stable, clean internal environment
lets the batteries operate at their designed C-rate (charge/discharge rate) consistently. When connections are corrosion-
free, electrical efficiency stays high. When the BMS readings are accurate, you can safely push the system closer to its
limits without fear. The "optimization™ is for 20-year life, not just peak spec sheet performance on day one.

Your Next Steps: Questions to Ask Your Vendor
Don't just take a datasheet's word for it. Get specific. Ask them:

* "Can you show me the salt mist test certification (IEC 60068-2-52 or ASTM B117) for the complete assembled
container, not just the steel panel?"

¢ "What is the exact grade of stainless used on external hardware, and can you provide a mill certificate?"

* "How is the thermal management system designed to prevent salt air intake? Can you explain the pressure
differential strategy?"

* "Are the BMS and control PCBs conformal coated? To what standard (e.g., IPC-CC-830)?"




what happens when you don't. Our service teams also carry environment-specific maintenance protocols, knowing that
a filter change in Belgium is different from one in Baja California.

So, thinking about your coastal or offshore site? Let's chat specifics. What's the toughest environment you're considering

for your next storage project?
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