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The Hidden Cost of Salt: Why Coastal Projects Stumble

Let's be honest. When we talk about deploying a 1MWh battery energy storage system (BESS) near the coast, the first
thing that comes to mind is the view, maybe the breeze. What doesn't come to mind, until it's too late, is the silent,
corrosive fog of salt spray that's eating away at your investment from day one. I've walked sites from the North Sea to
the Florida coast, and the pattern is frustratingly familiar. A project gets delayed not by permits or hardware availability,
but by the discovery that the standard, off-the-shelf containerized BESS unit simply isn't built for that environment.

The data backs up the headache. The National Renewable Energy Laboratory (NREL) has highlighted that corrosion-
related failures are a leading cause of increased operational expenditures (OpEXx) and reduced system lifespan in coastal
renewable installations. It's not just an aesthetic issue; it's a direct hit to your return on investment and system safety.

Beyond Rust: The Corrosion Story in BESS

When we say "salt spray,” we're not just talking about surface rust on the steel container. That's the easy part. The real
challenge is what happens inside. Salt aerosols are insidious. They creep into cable glands, settle on busbars, and coat
circuit boards. This creates paths for leakage currents, accelerates galvanic corrosion between dissimilar metals (like
aluminum and copper), and can lead to sudden, catastrophic failures in battery management systems (BMS) or power
conversion systems (PCS).

I remember a project in Southern Europe where a seemingly minor corrosion spot on a relay terminal caused a cascade
failure that took the whole system offline for a week. The downtime cost dwarfed the price difference between a
standard unit and a properly protected one. The problem wasn't the battery chemistry itself; it was the manufacturing
standards applied to the enclosure, seals, and internal components that were inadequate for the environment.

The Rapid Deployment Imperative

This is where the need for Manufacturing Standards for Rapid Deployment becomes crystal clear. "Rapid deployment"
isn't just about fast shipping. It's about eliminating the costly, time-consuming site adaptations. Imagine receiving a
1MWh unit that is truly plug-and-play for a coastal site. No need for additional external coatings, no last-minute
sourcing of marine-grade air filters, no custom fabrication of sealed conduits. The unit arrives, is placed on the pad,
connected, and commissioned. That's the dream, and it's only possible if those environmental specs are baked into the
manufacturing process from the very first design review.

What Robust Manufacturing Really Looks Like

So, what should you look for? It starts with the standards, but it goes much deeper than a compliance certificate on a
datasheet.
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* Enclosure & Sealing: The container must be rated for a severe marine atmosphere (Category C5-M per ISO
12944). This isn't just thicker paint. It involves specialized primer and coating systems, often with zinc-rich
epoxies, and critically, the design of all door seals, roof penetrations, and cable entry points. Gaskets must be
made of EPDM or similar salt-resistant compounds. At Highjoule, our units for coastal use undergo pressurized
seal testing to ensure zero ingress.

¢ Internal Climate Defense: The thermal management system is your first line of internal defense. A properly
sealed, positive-pressure air conditioning or liquid cooling system does more than manage battery temperature
(the C-rate); it keeps the internal air dry and filters out any particulate, including salt. We specify and test filters
to a much higher standard for coastal projects.

e Component-Level Hardening: This is the detail that separates the best from the rest. It means using conformal
coating on PCBs, specifying nickel-plated or stainless-steel hardware for all external and critical internal
connections, and selecting connectors with 1P68 or higher ratings. The UL 9540 standard for energy storage
systems and IEC 61427-2 for salt mist corrosion resistance are your baseline guides here, but the manufacturer's
application of them is key.

A Case from the Gulf Coast: When Standards Met Reality

Let me give you a real example. We worked on a 5MW/10MWh solar-plus-storage microgrid for a water treatment
facility on the Texas Gulf Coast. The challenge was triple: constant salt air, high humidity, and a need for extreme
reliability (you can't have water treatment go offline).

The initial bids from other vendors proposed standard units with a promise of "added protective measures" on-site. We
proposed a different path: a pre-engineered, factory-built solution where every 1MWh block was manufactured to the
specific coastal salt-spray environment standard from the start.

The result? Our units were commissioned in 3 days per block. A competitor's first unit, which arrived on site at the
same time, required over two weeks of additional weatherization work before it could even be energized. The client's
project manager told me later, “The premium for the right manufacturing was paid back tenfold in avoided downtime
and change orders.” That's the power of standards executed for rapid deployment.
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The LCOE Connection: How Quality Lowers Lifetime Cost

This brings us to a crucial point for any financial decision-maker: the Levelized Cost of Storage (LCOS) or the broader
system LCOE. A cheaper, standard unit deployed in a harsh environment is a false economy. The increased
maintenance, higher failure rate, shorter lifespan, and potential for unplanned downtime all inflate your operational
Costs.

Robust manufacturing standards that protect against corrosion directly lower your lifetime cost. They extend the
system's operational life, maintain peak efficiency (preventing resistance buildup on corroded connections), and
drastically reduce unscheduled maintenance visits. When you calculate your TCO, the marginally higher Capex of a
properly built system is almost always justified by the significant Opex savings. It's an engineering truth I've seen play
out across dozens of projects.

Your Next Steps: Questions to Ask Your Supplier

So, if you're evaluating a 1MWh or larger BESS for a coastal site, move beyond the spec sheet. Get into the details.
Here are a few questions 1'd ask any potential supplier:

¢ "Can you show me the specific test reports (like IEC 60068-2-52) for salt mist corrosion on the exact enclosure
and internal cabinet designs you're proposing for my site?"

* "What is the IP rating of the main power and communication connectors, and what is the material specification
for the seals?"

* "How is positive pressure maintained in the container, and what is the filtration rating of the intake air system
for coastal applications?"

¢ "Beyond UL 9540, what specific design features do you implement to meet the requirements of IEEE 1547 for
operation in corrosive environments?"

The right partner won't just have answers; they'll have the documentation, the test records, and the field experience to
back it up. They'll understand that Manufacturing Standards for Rapid Deployment in a Coastal Salt-spray
Environment isn't a marketing lineit's a detailed, disciplined engineering and production protocol that ensures your
project goes live on time and performs for decades.

What's the one corrosion-related failure you're most concerned about in your next coastal deployment? Let's talk about
how to design it out from the factory floor.
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