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The Silent Challenge: Salt Spray and Your BESS Investment

Honestly, when we talk about deploying battery energy storage systems (BESS) near the coast, most initial conversations
are about the view or the connection to offshore wind. The real talk, the one we have after the third coffee, is about
corrosion. I've walked sites from the Gulf Coast to the Baltic Sea, and the single biggest, most expensive oversight I see
is underestimating a coastal salt-spray environment.

The problem isn't just surface rust. It's a systemic attack. Salt-laden moisture creeps into every conceivable gap. It
attacks electrical connections, causing increased resistance and heat C a major safety concern. It degrades cooling
system components. It compromises the structural integrity of the container itself. According to a NREL report on
durability, corrosion-related failures in coastal energy assets can reduce operational lifespan by up to 40% compared to
inland installations. You're not just buying a battery; you're buying 15-20 years of performance. Salt spray threatens
that entire value proposition from day one.

Why Standard Containers Fail on the Coast

Let's agitate that pain point a bit. A standard, off-the-shelf ISO container modified for BESS might look tough, but it's
often wholly inadequate for a true marine atmosphere. The issue is in the detailsthe seams, the gaskets, the paint
specification, the choice of metals for external hardware.

I've seen firsthand on site what happens. A standard thermal management system pulls in ambient air to cool the
battery racks. On the coast, that air is full of salt. Over months, that salt coats the delicate fins of the battery cooling
plates and the internal components of the HVAC unit itself. Efficiency plummets. The system works harder, using more
energy (increasing your operational cost/LCOE), and eventually fails. Now you're looking at a costly, complex repair in
a hostile environment, with your entire storage asset offline. The financial hit isn't just the repair bill; it's the lost revenue
from grid services or demand charge management that the BESS was supposed to provide.

https://www.nrel.gov


  

Building a Fortress: The Grid-forming BESS for Harsh Environments

So, what's the solution? It's a purpose-built, grid-forming lithium battery storage container engineered from the ground
up for the coastal salt-spray environment. This isn't a standard box with extra paint. It's a holistic protective system.

At Highjoule, our approach is what we call "Defense-in-Depth":

Barrier Defense: We start with hot-dip galvanized steel for the primary structure, followed by a multi-stage
epoxy and polyurethane paint system certified for C5-M (Severe Marine) environments under ISO 12944. All
external fasteners are stainless steel (316 grade or higher).
Environmental Control: This is critical. We use a closed-loop, liquid-cooled thermal management system. The
battery racks are cooled by a sealed glycol circuit; no external, salt-laden air ever touches the battery cells or
critical electronics. The internal air is conditioned and dehumidified separately. This maintains optimal C-rate
performance during aggressive charge/discharge cycles without the corrosion risk.
Electrical Protection: All external connectors are IP66 or higher. Critical internal components are conformally
coated. We specify corrosion-inhibiting compounds for busbar connections. It's about creating a stable, clean
internal world for the battery, isolated from the chaos outside.
Compliance as a Baseline: The foundation is built on recognized standards. The entire system is designed to
meet UL 9540 for energy storage, UL 1973 for batteries, and the specific corrosion requirements of IEC
60068-2-52 for salt mist. For grid-forming functionality, which allows the BESS to create a stable grid voltage
and frequency without relying on the main grid, we comply with the latest IEEE 1547 and UL 1741 SB
standards. This isn't just a marketing check-box; it's the blueprint for safety and interoperability.

Real-World Proof: A Microgrid on the North Sea Coast

Let me give you a concrete example. We deployed a 4 MWh grid-forming BESS for an industrial microgrid at a port
facility in northern Germany. The challenge was brutal: constant high humidity, strong winds carrying salt spray, and
the BESS needed to provide both backup power and grid-stabilization services for local wind generation.



The standard container bids they received were concerning. We proposed our hardened, salt-spray-rated container with
a closed-loop cooling system. The upfront cost was marginally higher. Fast forward three years. Our container shows
minimal cosmetic corrosion and zero system faults related to the environment. A competitor's standard system installed
nearby for a different application has already undergone two major HVAC replacements and has seen a noticeable
increase in internal connection resistance, triggering alarms. For the port operator, our system's higher reliability
directly translates to lower Levelized Cost of Energy Storage (LCOE) over the project's life because of avoided
downtime and maintenance.

  

Key Technical Considerations from the Field

Heres my insight from two decades in the field: when evaluating a coastal BESS, you must move beyond the basic spec
sheet. Ask these questions:

"What is the specific corrosion protection standard your container meets?" Look for ISO 12944 C5-M or
equivalent. A vague "marine-grade" claim isn't enough.
"How does the thermal management system prevent salt ingress?" A closed-loop liquid cooling system for the
batteries is non-negotiable for severe environments.
"Can you demonstrate grid-forming capability under local grid codes?" This is software and hardware working
together to black-start the local network if the grid goes downa huge value-add for coastal communities or
industrial sites prone to outages.
"What is the long-term maintenance plan for the exterior and environmental systems?" Even the best-protected
system needs a plan. We provide clients with a 20-year preservation schedule, just like for a ship.

Understanding LCOE here is key. The slightly higher capital expenditure (CapEx) for a properly protected system is
dwarfed by the savings in operational expenditure (OpEx) from avoided failures and the increased revenue from
sustained, high-performance availability over 15+ years.

Your Project on the Coast: What to Do Next



If you're planning a project in a coastal area, the most important step is to treat the environment as a primary design
criterion, not a footnote. Engage with engineering partners who have the scarsand the photosfrom real coastal
deployments. Ask for detailed material specifications and compliance certificates. Demand a thermal management
design that seals out the salt.

Your BESS is a long-term strategic asset. Protecting it from the first day is the only way to ensure it delivers on its
financial and operational promise. What's the single biggest corrosion risk you've identified at your potential site
location?
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