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Coastal Sites
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The Hidden Cost of Coastal Air

Let's be honest, when you're planning a battery storage deployment along a coastline - be it for a seaside manufacturing
plant, a port microgrid, or supporting coastal renewables - the view might be great, but the environment is brutal. I've
walked too many sites where the promise of clean, resilient power met the harsh reality of salt-spray corrosion. The
initial cost savings of a standard, off-the-shelf 215kWh cabinet container can evaporate in 18 months when you're facing
premature component failure, safety alarms, and plummeting cycle life. The real question isn't just about energy
density; it's about density in defiance - how do you pack performance into a box that can literally stare down the ocean
for 15+ years?

Why Salt Spray is a Battery's Silent Enemy

It's not just about rust on the outside. Salt-laden moisture is a pervasive, conductive contaminant. It creeps into cabinet
seams, settles on busbars, and attacks aluminum cooling fins. From my firsthand experience, the biggest agitations are:

* Corrosion at Electrical Connections: Increased contact resistance leads to hotspots, energy losses, and ultimately,
thermal runaway risks. I've seen voltage imbalances in battery racks traced back to corroded sense wire
terminals.

* HVAC & Thermal Management Failure: Salt clogs air filters and coats condenser coils in a matter of months.
The system works harder, consumes more parasitic load, and eventually overheats. Lithium batteries hate heat;
consistent operation even a few degrees Celsius above ideal can slash lifespan.

¢ |nsulation Degradation: This is a slow, silent killer. According to a NREL report on offshore energy systems, salt
fog accelerates insulation breakdown, raising the risk of ground faults and DC arcing - serious safety issues
governed by UL 9540 and IEC 62933 standards.

Deploying a standard container here isn't an optimization problem; it's a reliability gamble. The Levelized Cost of
Storage (LCOS) for a failed system in a corrosive environment is painfully high.

Going Beyond the Spec Sheet: The 215kWh Container Reimagined

So, how do we optimize? It starts by treating "coastal-ready" not as a checkbox, but as a core design philosophy. At
Highjoule, when we build a 215kWh cabinet-style container for these environments, we're thinking in layers of defense.

First, the shell. It's about materials and seals. We use marine-grade aluminum alloys and stainless-steel fasteners as a
baseline. But more critically, we implement pressurized cabinet design with IP55 or higher ingress protection. This
creates a positive internal pressure, actively keeping the corrosive atmosphere out, rather than just hoping seals hold.
Honestly, it's a lesson learned from offshore oil & gas applications.
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A Case in Point: The North Sea Challenge

We had a project with a fish processing plant on the Scottish coast. They needed 215kWh of storage for demand charge
management and backup power. Their existing equipment was crumbling. The challenge was constant salt spray,
90%-+ humidity, and high winds.

Our solution wasn't a single magic bullet. We provided a container with:

¢ A dual-stage external air filtration system for the HVAC, with easy-access, serviceable pre-filters to catch salt
particulate.

¢ An internal thermal management system using a dielectric coolant for the battery racks themselves, completely
isolating the cells from the external air. This is crucial - it decouples cell temperature from the corrosive external
environment.

¢ All external cable entries via gland plates with triple-seal grommets, and internal busbars coated with anti-
corrosive conformal layer.

The system has now operated for over three years with zero corrosion-related faults. The plant manager's biggest
compliment? "We forget it's even there." That's the goal.

Key Optimizations for Longevity and ROI

For any business leader evaluating a coastal BESS, here's my plain-English breakdown of the non-negotiable
optimizations;

1. The Corrosion Protection Triangle

Layer Component Standard/Test
External Cabinet Structure, Paint ASTM B117 Salt Fog Test, >1000 hrs

Barrier Seals, Gaskets, Pressurization IP55, NEMA 3R minimum
Internal :




2. Thermal Management Re-Engineered

Avoid direct air-cooling that pulls in outside air. Opt for liquid-cooled cabinets or indirect air-cooling with closed-loop
heat exchangers. This maintains a stable C-rate capability without punishing the hardware. It might add 5-10% to
upfront cost but can double the operational life in these conditions.

3. Proactive Monitoring & Service

Look for systems with embedded corrosion sensors (like resistance or mass-change probes) inside the cabinet, not just
temperature and voltage monitoring. This allows for predictive maintenance. Highjoule's platform, for instance, alerts
you when filter pressure drop exceeds a threshold or if internal humidity creeps up - often the first sign of seal fatigue.

Making the Right Choice for Your Coastal Project

The takeaway? Optimizing a 215kWh container for salt-spray isn't an afterthought. It's integral to your project's
financial model and safety case. When you're talking to vendors, move past the basic kWh and kW specs. Ask them:
"Show me your salt-mist certification reports. Explain your HVAC strategy for a Class C5-M environment per 1SO
12944. What's your expected degradation rate for busbar conductivity over 10 years here?"

Their answers will tell you everything. At the end of the day, the best storage system for a harsh environment is the one
you don't have to constantly worry about. It just works, season after season, letting you focus on your core business -
whether that's keeping the lights on for a community or powering the next industrial revolution by the sea.

What's the single biggest corrosion-related failure you've encountered on site, and how did you solve it?
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