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The Hidden Cost of Coastal Air: It's Not Just About the View

Let's be honest, when we think of deploying a Battery Energy Storage System (BESS), a coastal site often seems ideal.
Good grid connection points, proximity to offshore wind or port-side industrial loads, maybe even some helpful local
incentives. The business case on paper looks solid. But here’s the thing I've learned over two decades and dozens of
projects from the Gulf Coast to the North Sea: the salt in that picturesque breeze is a silent, relentless, and incredibly
expensive adversary.

It's not a matter of if it will attack your containerized ESS, but how quickly and how severely. We're talking about
accelerated corrosion of electrical enclosures, bushars, and cooling system components. We're talking about conductive
salt deposits creating leakage current paths and potential arc flash hazards. The International Energy Agency (IEA) has
highlighted the critical role of BESS in grid stability, but their reports also quietly note that "harsh environment
deployment” remains a key cost and reliability challenge. A study by the National Renewable Energy Laboratory
(NREL) on BESS failure modes points to environmental factors as a significant contributor to performance degradation
and safety incidents in non-hardened systems.

The real pain point for you, the project owner or operator, isn't just a failed component. It's the unplanned downtime
during a peak demand period. It's the catastrophic safety event that shuts down your entire site. It's the total cost of
ownership (TCO) ballooning because you're constantly replacing corroded parts on a system that was supposed to be
"maintenance-light” for 15 years.

When "Generic" Standards Aren't Enough: A Lesson from the Field

I remember a project a few years back at an industrial port in Northern Europe. The client had a scalable, modular ESS
container from a reputable vendor. It ticked all the standard boxesUL 9540, IEC 62933, the usual suspects. It was
deployed about 2 kilometers inland from the coast. Within 18 months, we were getting alarming data from their
condition monitoring system: rising insulation resistance faults and erratic cooling fan performance. On-site, the story
was clear. The salt-laden fog had penetrated standard IP-rated enclosures. Corrosion was eating away at relay contacts
and, more worryingly, at the thermal management system's aluminum heat sinks.

Here's the crucial insight: general industrial or even outdoor standards (like 1P54) are designed for "normal”
environments. They don't account for the persistent, microscopic, and highly conductive nature of coastal salt spray. A
standard UL listing ensures basic safety, but it doesn't mandate the specific material sciencethe coatings, the gasket
compounds, the corrosion-resistant alloysneeded to survive a 15-year lifespan in a salt-spray environment. This gap is
what specific safety regulations for coastal ESS containers aim to close. It's about moving from "it won't catch fire under
test conditions" to "it will remain safe, reliable, and functional in this specific, punishing environment for its entire
design life."

S = e " —



Building a Fortress, Not Just a Box: The Core Principles of Salt-Spray ESS Design

So, what does a truly coastal-ready, scalable modular industrial ESS container look like? It's built on a few non-
negotiable pillars that go beyond the data sheet.

First, Environmental Sealing & Material Selection. This is job number one. We're talking about pressurized enclosures
with specialized air filtration to keep salt particulates out, not just dust and water. All external and critical internal
metals need to be either stainless steel (316L grade is a favorite) or aluminum with a multi-layer, salt-spray-certified
coating like a qualified powder coat or anodization. Gaskets must be made of EPDM or similar compounds that won't
degrade from constant salt exposure. Honestly, 1've seen silicone gaskets fail in under three years on the coast; the right
material makes all the difference.

Second, Thermal Management Re-engineering. This is a big one. Your standard air-to-liquid or forced-air cooling
system becomes a liability. Salt clogs filters and coats fins, drastically reducing efficiency. The system has to work harder,
drawing more power (hurting your round-trip efficiency), and leading to premature failure. The solution? A completely
sealed, indirect liquid cooling loop. The coolant circulates inside a closed system, rejecting heat through a corrosion-
resistant plate heat exchanger. The fans and fins that interact with the outside air are designed for easy cleaning and are
made from marine-grade alloys. This maintains optimal cell temperature (critical for managing C-rate and preventing
thermal runaway) without exposing the delicate internals to the elements.

Third, Electrical System Hardening

. Busbars and major connections are silver-plated or tin-plated to resist corrosion. All PCBs receive a conformal coating
rated for harsh environments. We also implement enhanced isolation monitoring that can detect the minute leakage
currents caused by salt deposit buildup, giving you an early warning long before a serious fault occurs.

The Modular Advantage in Hostile Environments

You might wonder "Doesn t this Ievel of hardenlng compllcate the scalable modular promise?" Actually, it makes it




contained, hardened unit. If you need to scale from 2 MW to 4 MW, you're adding another pre-certified, pre-hardened
block. There's no need to re-engineer the entire system or worry about weak points in the expansion.

More importantly, from a safety and maintenance perspective, modularity is a lifesaver. If a condition monitoring
system flags an issue in one module, it can be isolated and serviced or replaced without taking the entire multi-megawatt
asset offline. This directly protects your revenue stream and simplifies long-term operations and maintenance (O&M),
which we at Highjoule Technologies structure with clear, predictable cost models for our clients. Our approach has
always been to design the robustness in from the first CAD drawing, so the O&M over 15 years isn't a series of fire
drills.

Beyond Compliance: The Real-World LCOE Impact

This brings us to the bottom line: Levelized Cost of Storage (LCOS) or Energy (LCOE). Choosing a container built to
proper coastal salt-spray safety regulations isn't an upfront cost; it's a long-term investment with a clear ROI.

¢ Uptime: A hardened system avoids the 2-3% annual downtime that can plague standard systems in harsh
environments. That's 2-3% more energy arbitrage, capacity payments, or backup power availability.

¢ Degradation: Stable, clean internal temperatures and no corrosion on electrical paths mean your batteries
degrade according to their calendar and cycle life curves, not an accelerated path. This preserves your asset's
value and capacity.

* O&M Costs: Predictable, scheduled maintenance (like cleaning external heat exchangers) replaces emergency
repairs and wholesale component replacements. The financial predictability is a huge relief for asset managers.

At the end of the day, deploying an ESS is a major capital decision. For coastal sites, the question shouldn't just be "Is it
UL listed?" It must be: "Is it designed and proven for the specific environmental hazard my capital will face every single
day?" That's the shift from a commodity purchase to a strategic, resilient infrastructure investment. What's the one
environmental data point from your potential site that keeps you up at night?
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