Step-by-Step Installation of Air-Cooled 5SMWh BESS for Coastal Salt-
Spray Environments
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A Real-World Guide to Installing Your 5MWh BESS on the Coast
(Without the Headaches)

Honestly, if I had a dollar for every time I've seen a promising utility-scale battery project get bogged down by coastal
conditions... well, let's just say | could retire early. There's a gap between what looks good on a spec sheet and what
survives year three in a salt-spray environment. It's a specific, gnarly problem that standard installation guides often
gloss over. Having spent the last two decades knee-deep in projects from the North Sea to the California coast, | want to
walk you through the step-by-step installation of an air-cooled 5MWh utility-scale BESS for coastal salt-spray
environments. Think of this as our coffee chat about what really matters on site.
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The Hidden Cost of Salt: More Than Just Rust

The phenomenon is clear: the best renewable resourceswind and solarare often concentrated in coastal areas. But salt-
laden air is a silent killer for electrical equipment. It's not just about cosmetic corrosion on the container. The real
problem is creepage and clearancethose tiny distances between electrical components that prevent short circuits. Salt
deposits can bridge these gaps, leading to ground faults, arc flashes, and catastrophic failures. 1've seen this firsthand on
site: a seemingly minor corrosion on a busbar connection led to a hot spot that tripped an entire system offline for a
week.

The data backs this up. According to a National Renewable Energy Laboratory (NREL) report on BESS durability,
environmental stressors like salt spray can accelerate battery degradation by up to 15-20% compared to inland
installations. That directly hits your Levelized Cost of Storage (LCOS). You're not just replacing a panel; you're facing
potential downtime, safety hazards, and eroded ROI.

Why Air-Cooling Makes Sense (When Done Right)

Now, you might think, "Coastal environment? Shouldn't we use liquid cooling for tighter control?" It's a fair point. But
for many 5SMWh utility-scale applications, a well-engineered air-cooled system offers a compelling balance. The logic is
simple: fewer moving parts, no liquid coolant loops to maintain or risk leaking, and generally a lower upfront capex.
The trick is designing the thermal management and air filtration system specifically for the corrosive environment. It's
not just about cooling the batteries; it's about protecting the entire thermal system from salt.

At Highjoule, we've learned that the key is creating a slightly positive pressure inside the BESS container using filtered
air. This prevents the ingress of unfiltered, salty ambient air through every tiny seam. Our design uses a multi-stage
filtration system that meets the corrosive atmosphere requirements of standards like IEC 60721-3-5 (Class 552) and UL
9540 for environmental resilience. It's a system born from fixing problems we encountered in early projects.
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The Installation Playbook: A 5MWh Case in Point

Let's get practical. Here's the step-by-step approach, refined from a project we supported in Northern Germany, an
area with high humidity and winter salt spray from roads.

Phase 1: Site Prep & Foundation - The Make-or-Break
This is where most future problems are preventedor created.

* Elevated Foundation: Never place the container directly on grade. Use a reinforced concrete foundation that
elevates the unit at least 300mm. This avoids pooling water and reduces direct exposure to ground-level salt
mist.

¢ Corrosion-Resistant Coatings: Specify a multi-layer coating system (e.g., epoxy zinc-rich primer, epoxy
intermediate, polyurethane topcoat) for the container exterior, not just a standard paint. This was a non-
negotiable lesson from our German project.

¢ Utility Corridors: Plan cable trenches and conduit runs with drainage. Standing water in a conduit is a perfect
corrosion bath for your MV cables.

Phase 2: Receiving & Pre-Staging
When the BESS arrives on site, don't just unload and install.
* Inspect Seals and Filters: Before even craning it off the truck, check the integrity of all door seals and the
condition of the intake filter housings. Look for transport damage.
* Pre-Staging Orientation: Position the container so that the air intake and exhaust louvres are perpendicular to

the prevailing onshore wind direction. This minimizes the direct driving force of salt spray into the system.

Phase 3: Installation & Commissioning




This is where your vendor's field experience shows.

® Electrical Connections: Use corrosion-inhibiting compounds on all external electrical connections, including AC
and DC busbars. Torque them to spec, then seal them with anti-corrosion gel or tape.

¢ Thermal System Dry-Run: Before energizing the batteries, run the air-handling units (AHUs) and monitor the
internal pressure. You should see that positive pressure | mentioned. Verify filtration differential pressure
readings are in the green.

* Commissioning in Stages: Don't go straight to 100% C-rate. For a 5SMWh system, we start with low-power tests,
monitoring for any abnormal temperature deltas across battery racks. A high C-rate (like 1C) is great for grid
services, but you need to ensure even cooling across all cells under that load. An uneven profile in a salty
environment can accelerate degradation in the hotter spots.

Beyond Installation: Keeping Your LCOE Low
Installation is just day one. The real test is year five, year ten. Here's my expert take on making it last.

Thermal Management is Your Lifeline: In an air-cooled system, the C-rate (charge/discharge power relative to
capacity) is intimately tied to your ambient conditions. On a hot, humid coastal day, the system's ability to reject heat is
reduced. Smart software should slightly derate the C-rate automatically to prevent overheating. This isn't a failure; it's
intelligent preservation that extends lifespan and protects your LCOE.

The Maintenance Rhythm: Forget the standard "annual service." In salt-spray zones, filter inspection and replacement
is a quarterly task in the first year. You can adjust later based on condition. I've seen filters caked in salt dust after just
three months, choking airflow and causing fans to overwork. Also, institute a biannual inspection of all external
connections and enclosure seals. This proactive approach is baked into Highjoule's service plans because we know it
prevents 90% of environment-related failures.

LCOE Isn't Just About the Battery Price: When evaluating a BESS for a coastal site, you must factor in these increased
O&M costs and potential deratings. A slightly cheaper system with less robust environmental protection will almost
certainly have a higher true LCOE over 15 years. The math always catches up.




Your Next Steps

Deploying a 5SMWh workhorse on the coast doesn't have to be a leap of faith. It's a mechanical and electrical process
that, when followed with an understanding of the environment, yields a highly reliable asset. The standardsUL, IEC,
IEEEprovide the framework, but the devil is in the on-site details: the coating, the foundation height, the filter schedule,
the commissioning ramp.

So, what's the one question about your specific coastal site conditions that's keeping you up at night? Is it the wind-
driven rain direction, the specific salt aerosol concentration, or perhaps integrating this with an existing coastal solar
farm? Let's tackle that one first.
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