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Spray Environments
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The Coastal Challenge: When Salt Air Meets Megawatt-Hours

Honestly, some of the most excitingand most challengingprojects I've worked on over the years have been near the
coast. There's a clear trend: whether it's a microgrid for a resort in Florida, backup power for a data center in the
Netherlands, or solar smoothing for an industrial facility in California, demand for energy storage is booming in coastal
regions. According to the National Renewable Energy Laboratory (NREL), over 40% of the U.S. population lives in
coastal counties, and a significant portion of commercial and industrial infrastructure follows suit. The logic is simple:
that's where the people, the ports, and the industry are.

But here's the problem everyone quietly acknowledges over their second cup of coffee on site: salt spray is a silent killer
for electrical equipment. It's not like a sudden catastrophic failure (usually). It's a slow, insidious process of corrosion on
busbars, connectors, and cooling system components that drives up maintenance costs, reduces system efficiency, and
frankly, introduces safety concerns over time. Deploying a standard, off-the-shelf Battery Energy Storage System (BESS)
in these environments is like planting a delicate garden in a salt marshit might survive for a bit, but it won't thrive for its
promised 15-year lifespan.

Why Standard Containers Fail (And What It Really Costs You)

Let me agitate that point a bit, based on what I've seen firsthand. A standard ISO container, even a "weatherproof"
one, is designed for shipping goods, not for housing millions of dollars worth of sensitive lithium-ion batteries and power
conversion systems in a highly corrosive atmosphere.

The failure starts with the enclosure. Standard paint and seals degrade. Moisture laden with salt ions gets inside. Once
it's in, it attacks everything. 1've opened up cabinets after just 18 months in a mild coastal environment to find a fine,
white powder (that's the corrosion) on electrical connections. This increases resistance, which creates heatthe arch-
nemesis of battery life and safety.

The financial impact? It's massive. You're looking at:

¢ Unscheduled Downtime: For a commercial or industrial facility, an hour of downtime can cost tens of
thousands. Corrosion-related faults are unpredictable.

¢ Skyrocketing O&M: Replacing corroded parts isn't a simple swap. It requires specialized labor, safety protocols,
and often, full system shutdowns.

* Reduced Asset Life: That battery system you financed for a 10-year ROI might need a major overhaul in year 7,
destroying your Levelized Cost of Energy (LCOE) calculations.

The core issue is that many deployments treat the container as just a shell. In a salt-spray environment, the container is
the first and most critical component of the BESS itself.
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The 20ft High Cube Solution: More Than Just a Box

This is where the purpose-built, 20ft High Cube 1IMWh containerized solution becomes non-negotiable. At Highjoule,
we don't start with a battery and then find a box for it. We engineer the system as a single, integrated unit for its
environment. For coastal sites, the "High Cube" part is crucialit gives us the vertical space to implement a thermal
management system that doesn't recirculate corrosive air, and to use drip-free, indirect cooling methods.

The solution is in the details, all aimed at meeting and exceeding the relevant UL (like UL 9540 for energy storage
systems) and IEC (like IEC 61439 for assemblies) standards for harsh environments:

¢ Military-Grade Enclosure Protection: We use specialized marine-grade coatings and stainless-steel fasteners. The
sealing isn't just rubber gaskets; it's a multi-layer approach designed to pass accelerated salt-spray testing.

* Pressurized & Filtered Air System: The container maintains a slight positive pressure. Incoming air is passed
through I1ISO ePM1-grade filters that capture salt aerosols before they can enter the electrical space.

* Corrosion-Resistant Internal Climate: All internal metallic components, from cable trays to inverter chassis, are
treated with anti-corrosion coatings or are made from inherently resistant materials.

It's this holistic approach that lets us stand behind our systems with performance guarantees, even in Zone 3 or 4
corrosion categories per 1SO 12944,

A Real-World, Step-by-Step Installation Walkthrough

Let's talk about how this actually gets done. I'll walk you through a project we completed for a food processing plant in
Northern Germany, right on the North Sea. Their challenge was peak shaving and backup power, but the salt-laden
winds were a major concern.

Phase 1: Site Prep & Foundation (Weeks 1-2)
This is the most critical step most people rush. We don't just pour a slab. We pour a graded slab with integrated cable
trenches and proper drainage away from the container. For the German site, we also installed anogic protection rods in

o B A, T e TR -




the foundation to mitigate any stray earth currents that could accelerate corrosiona trick from the offshore industry.

Phase 2: Container Placement & Sealing (Day 1)

The 20ft High Cube is craned into place. Immediately, our team doesn't just level it; we install a custom neoprene-foam
composite gasket between the container base and the foundation. This creates a secondary seal, preventing "ground
sweat"moisture wicking up from the concretefrom entering.

Phase 3: "Dry" Electrical Integration (Days 2-4)

Before we even think about connecting to the grid or the solar field, we complete all internal DC (battery) and AC
(inverter) connections. This work is done in a clean, controlled environment inside the sealed container. We use torque
wrenches on every single connection and coat busbar joints with antioxidant grease. This attention to detail is what
prevents hot spots later.

Phase 4: Grid & PV Interconnection (Days 5-6)

Now we connect to the outside world. All external conduits enter from the bottom via sealed, water-tight hubs. We
never penetrate the roof or upper wallsthat's just asking for water ingress. The medium-voltage transformer (if needed) is
placed on a separate pad, with its own corrosion protection.

Phase 5: Commissioning & Burn-In (Week 2)

This isn't just flipping a switch. We run the system through full charge-discharge cycles at various C-rates (that's the
speed of charge/discharge). We're stress-testing the thermal management system to ensure it can keep the battery cells
within their ideal 20-25C window even during a high-C-rate, peak-shaving event on a hot day. The system's brain is
programmed with site-specific algorithms that prioritize longevity over absolute peak power if conditions get extreme.

Beyond Installation: Optimizing for Lifetime Cost (LCOE)

The real value of doing installation right the first time is measured in dollars per kilowatt-hour over the system's lifethe
Levelized Cost of Energy (LCOE). A cheap, under-protected system will have a low upfront cost but a high LCOE due
to repairs, downtime, and early replacement.
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Our approach inverts that equation. The initial investment in a hardened 20ft High Cube unit pays dividends by:

¢ Maximizing Efficiency: Clean connections and stable temperatures mean the system operates at its peak round-
trip efficiency (often 88-92% AC-AC) for years.

* Minimizing Degradation: Batteries degrade from cycles, heat, and time. We aggressively manage the first two.
By keeping cells cool and operating within ideal state-of-charge windows, we can often project 20% more usable
cycles over the warranty period.

* Predictable O&M: Our remote monitoring platform can actually track potential corrosion indicators, like small
increases in connection resistance or humidity spikes, allowing for planned, low-cost maintenance instead of
emergency repairs.

This isn't just theory. For that German plant, our projected LCOE over 15 years came in 28% lower than the next-best
bid, precisely because our financial model accounted for near-zero corrosion-related OpEX.

Your Next Steps: Questions to Ask Before You Break Ground

So, if you're evaluating a BESS for a coastal site, move beyond the spec sheet on battery cells. Grab a coffee with your
engineering team or potential vendor and ask these grounded, practical questions:

* "Can you show me the salt-spray certification (like ASTM B117) test reports for the entire enclosure assembly,
not just the paint sample?"

* "How does your thermal management system prevent the intake of corrosive external air? Can you walk me
through the airflow diagram?"

* "What is your specific commissioning procedure for verifying the seal integrity and internal climate control
before energization?"

* "Based on my local corrosion zone, what is your detailed 10-year preventive maintenance plan and cost
projection for this specific environment?"

The right partner won't have generic answers. They'll have stories from the field, maybe even a few scars, and a
systematic approach to making sure your investment is protected from the ground up. What's the one corrosion-related
failure you're most determined to avoid in your next project?
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