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When Your Battery Container Fights the Sea Air: A Real Talk on Coastal
BESS Standards

Honestly, I've lost count of the number of times I've stood on a project site, a salty breeze in my face, listening to a
client's worries about their shiny new battery energy storage system (BESS). It's a common scene from California's coast
to the North Sea shores of Germany. The excitement about grid resilience and renewable integration is always there,
but so is this nagging, valid concern: "How long will this thing really last out here?"

It's not just about the view. Deploying a high-voltage DC mobile power container in a coastal or salt-spray environment
is one of the toughest asks in our industry. The air itself becomes the adversary. And I've seen firsthand on site what
happens when manufacturing standards aren't specifically built for that fight. It's not pretty, and it's certainly not cheap.
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The Silent Cost of Salt Air: It's a Business Problem, Not Just Rust

Let's cut to the chase. The core problem isn't that salt causes corrosion. Every engineer knows that. The real, often
unspoken, problem is that standard industrial or general-purpose BESS manufacturing simply isn't enough for these
environments. You might get a container rated IP55 or built to generic structural specs, but salt spray is a relentless,
pervasive infiltrator.

The aggravation? It hits your bottom line in three brutal ways:

* Premature Failure & Downtime: Corrosion on busbars, electrical connections, or cooling system components
doesn't just look bad. It increases electrical resistance, creates hot spots, and can lead to catastrophic failures.
The National Renewable Energy Laboratory (NREL) has noted that unexpected O&M can erode 20-30% of a
BESS project's lifetime value. In a coastal site, without proper protection, you're inviting that hit.

¢ Safety Compromises: This is the big one. Corroded electrical paths can arc. Compromised structural integrity
from rust can affect safety during transport or operation. It directly challenges the fundamental safety promises
of standards like UL 9540 and UL 9540A.

¢ Destroyed LCOE (Levelized Cost of Storage): The whole financial model hinges on the system operating reliably
for its projected lifespan. If you're replacing parts, doing intensive corrosion maintenance, or facing unplanned
outages, your effective LCOE skyrockets. That attractive ROI? It washes away with the sea spray.

It's More Than Just a Coat of Paint: The Solution is in the Spec
This is where the concept of specific Manufacturing Standards for High-voltage DC Mobile Power Container for
Coastal Salt-spray Environments transitions from a nice-to-have to a non-negotiable. It's a holistic engineering mandate

that touches every single component and process.
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through the entire build. Think of it as the difference between a regular car and one built for off-road rally racingevery
joint, seal, and component is chosen and assembled with a specific, harsh environment in mind.

Decoding the Standards: What UL, IEC & IEEE Actually Say

Okay, let's get technical in a way that makes sense. You'll hear a lot of acronyms thrown around. Here's what they
mean for your coastal project:

¢ |EC 61439-5 (Annex J - Coastal Environment): This is a key one. It specifically addresses assemblies for use in
"coastal and offshore" areas. It defines stricter requirements for materials, coatings, and sealing. It's not just
about the enclosure; it's about the internal environment. The standard pushes for designs that maintain a
controlled, dry atmosphere inside, even when it's salty and humid outside.

¢ UL Standards (UL 9540, UL 1741): While UL standards are paramount for safety and grid interconnection in
the US market, the critical link is ensuring the entire system, with its corrosion-protected components, is tested
and certified as a whole. A corroded busbar can change fault current dynamics. We ensure our containers are
UL certified as complete energy storage systems, with the salt-spray protection as an integral, tested part of the
design.

¢ |EEE Standards & Corrosion Testing: References to standards like ASTM B117 (Salt Spray Fog Testing) are
crucial. But here's my on-site insight: a 500-hour salt spray test on a sample panel is a good start, but it doesn't
replicate 10 years of thermal cycling, UV exposure, and physical vibration. The real standard is in applying
these test principles to complete assemblies and critical junctionslike where the cooling lines penetrate the
container wall.

A Case in Point: Learning from a North Sea Project

Let me share a story from a project supporting an offshore wind service port in Germany. The initial BESS units
deployed (not ours) used standard industrial-grade steel with a typical powder coat. Within 18 months, inspection
showed creeping rust at weld seams and around door seals. The real issue was internal: condensation, combined with
salt ingress, started affecting the battery rack grounding connections.
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When Highjoule was brought in for the expansion, the specification was clear: full adherence to coastal environment
clauses. What did that mean on the ground?

¢ Material Upgrade: The entire external structure and internal frame used hot-dip galvanized steel with a multi-
layer epoxy-polyurethane coating system specified for C5-M (Marine) corrosion environments.

¢ Sealing System: Door and cable entry seals were not just rubber gaskets, but specific EPDM compounds resistant
to ozone and salt, with pressurized channel designs.

¢ Internal Climate: We oversized the HVAC system with a dedicated dehumidification cycle and used positive
internal air pressure to actively prevent salt-laden air from being drawn in through micro-gaps.

The result? After three years of operation in arguably worse conditions, the follow-up inspection showed no active
corrosion. The client's O&M team’s anxiety was replaced with data-backed confidence. That's the power of the right
standard, executed properly.

The Thermal Management & Corrosion Tango

Here's a technical nuance most brochures miss: thermal management strategy is inextricably linked to corrosion risk in
these environments.

You have a high-voltage DC container. It generates heat, especially at high C-rates (that's the rate of charge/discharge
relative to battery capacity). You need to cool it. A standard air-to-air system pulls in outside air, cools it, and circulates
it. On a coast, you're now pulling in salt-laden air and blowing it directly over your precious battery cells and electrical
components. Even with filters, it's a risk.

The manufacturing standard for coastal use must dictate a closed-loop liquid cooling system as a default. The thermal
exchange happens through a sealed plate, with only the external radiator exposed to the elements. That radiator then
needs to be made of corrosion-resistant alloys (like aluminum with specific coatings) and designed for easy rinsing. This
one design choice, driven by the standard, eliminates the single biggest vector for internal corrosion.

Making It Real: What to Look For in Your Supplier

So, as a decision-maker, how do you move from understanding the problem to implementing the solution? It comes
down to vetting your technology partner. Don't just ask, "ls it corrosion protected?" Drill down.

Ask them: "Show me the specific clauses in IEC 61439-5 Annex J or equivalent that your design complies with. Can |
see the salt spray test reports for the actual cabinet material and finish system? What is the specified corrosion protection
category (e.g., SO 12944 C5-M) for the external structure? Is the thermal management system a closed-loop design for
coastal deployments?"

At Highjoule, these documents and design decisions are part of our standard project package for any coastal or high-
salinity site. It's baked into our LCOE modeling too, because we're calculating costs over a 20-year life, not just the
initial installation. Our local deployment teams in both Europe and the US are trained not just on installation, but on
the specific inspection and maintenance points for these protected systems.

The sea air doesn't have to be your enemy. With the right manufacturing standards as your blueprint, your mobile
power asset can stand firm on that coastline, delivering value and security for decades. The question is, will your next
BESS container be built for the office park, or for the real world it actually has to live in?
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