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The Hidden Cost of Salt: Why Your Coastal BESS Project Might Be at Risk

Let's be honest. When you're planning a battery energy storage system (BESS) project near the coastwhether it's for grid
support in California, a microgrid in the Outer Banks, or an industrial facility in the North Sea regionyour checklist is
massive. Permitting, interconnection, battery chemistry, C-rate, Levelized Cost of Energy (LCOE)... the list goes on. But
there's one silent, insidious factor that often gets relegated to a footnote in the spec sheet: the salt-spray environment.

I've walked dozens of sites from the Gulf Coast to the Baltic Sea. The visual is always the same at older, unprepared
installations: that fine, white powder coating everything, and underneath, the tell-tale signs of corrosion on cable trays,
enclosures, and structural components. The industry is rushing to deploy, and "rapid deployment" is the mantra. But if
rapid deployment means sacrificing long-term resilience to coastal elements, we're building in future failures. A report
by the National Renewable Energy Laboratory (NREL) has highlighted that environmental stressors, including
corrosive atmospheres, are a critical factor in long-term BESS performance and operational costs, an insight they've
detailed in their lifecycle analysis studies.

Beyond Rust: How Salt-Spray Eats Into Your Project’s Bottom Line and Safety

This isn't just about cosmetics. Salt-laden air is a conductive, corrosive agent that attacks on multiple fronts. First, it
accelerates the corrosion of external steel and aluminum. I've seen cabinet doors seize shut, grounding connections
degrade, and cooling fan housings fail prematurely. This directly hits your OpEx with increased maintenance,
unplanned downtime, and part replacements.

Second, and more dangerously, it can creep inside. If the enclosure integrity isn't paramount, salt can ingress and settle
on electrical components, busbars, and even battery modules. This can create leakage currents, leading to ground faults,
reduced isolation resistance, and in worst-case scenarios, a thermal event. The safety standards like UL 9540 and IEC
62933 are there for a reason, but they set a baseline. A coastal site demands execution far above that baseline. The
financial model for your project, that beautiful LCOE calculation, falls apart if you're facing major remediation or
safety shutdowns in Year 5.

—————— S T il e e



The Modern Answer: Rapid Deployment Containers Built for the Battle

This is where the concept of a purpose-built, rapid deployment energy storage container for coastal environments shifts
from a "nice-to-have" to a non-negotiable. The goal isn't just to be fast to install; it's to be tough to dismantle by nature.

True rapid deployment in these contexts means a container that arrives site-ready, with protection engineered in from
the first bolt. At Highjoule, when we design for coastal zones, we start with the shell. We use marine-grade, hot-dip
galvanized steel for the primary structure, with a multi-layer paint system specified for C5-M (Very High Marine)
corrosion resistance per ISO 12944. It's a standard borrowed from offshore oil & gas and shippingindustries that know a
thing or two about fighting salt.

But the box is just the start. Every penetrationfor cables, cooling, ventilationis a potential failure point. We use
pressurized and gasketed cable entry systems (think IEC 62444 compliance) and ensure the thermal management system
is a closed-loop, HVAC-based design. This keeps the internal environment pristine, controlling humidity and
temperature for optimal battery life (a huge lever for improving LCOE) while actively filtering out the corrosive external
air. Honestly, I've seen too many projects try to use simple air-to-air heat exchangers on the coast; they just end up
pumping salt inside.

From Blueprint to Reality: A Case Study in Coastal Resilience

Let me give you a concrete example from our work. A few years back, we partnered with a utility in Florida. They
needed a 10 MW/20 MWh BESS for frequency regulation and solar smoothing at a substation less than a mile from the
Atlantic. The site was a perfect storm: high humidity, constant salt spray, and a hurricane exposure zone.

The challenge was twofold: meet an aggressive commissioning deadline and guarantee a 20-year design life in that
environment. Our solution was a fleet of rapid deployment containers, but with a coastal twist. We pre-fabricated
everything, including:

CE 7 wind load and flood elevation specs for the zone.
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¢ External cooling condensers with a special coated fin and fan design resistant to salt corrosion.
¢ All external electrical cabinets rated NEMA 3RX (corrosion-resistant).
¢ Internal humidity controlled to stay below 60% RH at all times.

Deployment was faston-site commissioning was measured in weeks, not months. But the real win is what's happened
since. After three years and a direct hit from a tropical storm, the system's availability has been above 99%. Compare
that to a neighboring site using a standard container solution, which has already undergone two rounds of external
corrosion treatment and suffered a week-long outage from a fault traced to salt ingress in a auxiliary panel. The upfront
investment in the right container paid for itself many times over.

Under the Hood: An Engineer's Take on What Really Matters

If you're evaluating containers for a coastal site, look past the glossy renders. Here are the practical details 1'd ask about,
the stuff we argue about in design reviews:

1. The "C-Rate vs. Corrosion™ Non-Issue: A common myth is that high C-rate systems (demanding more cooling) are
harder to protect. Not really. It's about the thermal system design. A well-designed closed-loop liquid cooling or HVAC
system actually simplifies protection because the internal-external air exchange is zero. The battery's performance is
decoupled from the harsh outside air.

2. Thermal Management is Your Best Friend: Consistent temperature control isn't just for battery longevity; it prevents
condensation inside the container. In coastal climates, temperature swings can cause "sweating" inside a poorly
insulated unit, creating a perfect storm of moisture and residual salts. Look for units with smart climate control that
manages dew point.

3. LCOE is a Long Game: Everyone focuses on upfront capital cost per kWh. In a coastal environment, that's a
dangerous shortcut. You must model in the absence of cost: the absence of biannual sandblasting and repainting, the
absence of failed HVAC units, the absence of downtime from fault alarms. A container that costs 10-15% more upfront
but extends maintenance intervals and system life dramatically wins on total LCOE every single time. I've crunched
these numbers on live projects; the delta is significant.




Making It Work for You: Beyond the Box

Finally, the right hardware needs the right support. A rapid deployment model only works if the provider has the
logistical and local service backbone. For our clients in the US and Europe, this means containers that are pre-certified
to local standards (UL 9540, IEC 62933, IEEE 1547) to avoid certification bottlenecks. It means having local service
engineers who understand both the battery technology and the unique challenges of coastal maintenance.

Our approach has always been to treat the container not just as a metal box, but as the first and most critical layer of
the system's operational integrity. We design the protection in, so you don't have to constantly apply it later.

So, the next time you're evaluating a BESS for a site where you can smell the ocean, ask the hard questions about the
container. Your future selfand your project's balance sheetwill thank you. What's the one environmental challenge in
your next project that keeps you up at night?
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