Optimizing Tier 1 Battery Storage for Coastal & Salt-Spray
Environments
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Honestly, Salt Air is a Battery's Silent Enemy. Here's How to Beat It.

Hey there. If you're looking at deploying a battery energy storage system (BESS) near the coastwhether for a
commercial facility in Florida, a microgrid in California, or supporting offshore wind in the North Seayou already know
the value proposition. But let me tell you, after two decades on sites from the Gulf Coast to the Baltic Sea, the single
biggest oversight | see is underestimating what salt spray does to even the best equipment. It's not just about rust on the
outside. It's a slow, insidious attack that compromises safety, slashes lifespan, and can turn a promising ROI calculation
into a maintenance nightmare. Today, let's talk real-world solutions for optimizing a Tier 1 battery cell energy storage
container for these harsh environments. Think of this as our coffee chat on how to build something that lasts.
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The Silent Cost of Salt Spray: It's More Than Corrosion

We all see the obvious. A salty, humid environment accelerates corrosion of external metalwork. But the real problem
starts when that corrosive atmosphere gets inside the container. According to a NREL report on durability challenges,
salt mist can lead to conductive salt bridging across electrical terminals, creep corrosion on printed circuit boards (PCBS)
inside the battery management system (BMS), and degradation of sensor accuracy. This isn't theoretical. I've seen
firsthand on site how a seemingly minor corrosion film on a busbar connection can increase electrical resistance, leading
to localized hot spots and, in one severe case, a thermal runaway event that was entirely preventable.

The aggravation? You've invested in Tier 1 battery cellsthe ones with the best cycle life and safety data from the lab.
But if the ecosystem housing them (the container, the thermal management, the electrical connections) isn't equally tier-
one for the environment, you're not getting the value you paid for. Your levelized cost of energy storage (LCOE) goes
up because your system degrades faster or requires unscheduled downtime. Your operational safety profile drops. That's
the core pain point: a mismatch between cell quality and enclosure resilience.

Going Beyond the Spec Sheet: The On-Site Reality

Many containers claim "IP55" or "outdoor rated.” For a mild, inland climate, that's often sufficient. For a coastal salt-
spray zone, it's just the starting point. Standards like IEC 60068-2-52 (salt mist testing) and UL 9540 for system safety
are your baseline checklist, but real-world optimization goes further.

Let's break down the attack vectors:

¢ Airborne Intrusion: Salt particles are tiny and carried by wind. They find every tiny gap in door seals, cable
gland entries, and cooling system vents.

* Thermal Management Crisis: This is critical. To maintain cell health, you need to keep them within a tight
temperature window. Most systems use air conditioning. But drawing in salty, humid air for cooling? Or having
external condenser coils constantly bathed in salt spray? That's a recipe for coil corrosion and reduced cooling
efficiency. 1've seen AC units on containers near the ocean fail in 18 months, putting the entire battery rack at
risk.
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holders can cause erroneous readings, communication failures, and ultimately, a system that can't safely operate
or respond to faults.

A Practical Optimization Framework: It's a System, Not a Box

Optimizing for coastal use isn't about one magic trick. It's a holistic system approach. Heres what weve learned from
deploying over 200 MWh in corrosive environments at Highjoule.

1. The Fortified Enclosure
Start with the container itself. Mild steel with standard paint won't cut it. We specify marine-grade aluminum alloys or
hot-dip galvanized steel with a multi-layer coating systeman epoxy primer, a chemical-resistant intermediate, and a

polyurethane topcoat. Its overkill for lowa, but essential for Miami. All door seals are EPDM gaskets with a specific
design to prevent "wicking" of moisture. Cable entries use double-compression glands designed for harsh environments.

2. Climate Control is King (or Queen)

This is where you win or lose. A direct air-exchange system is a non-starter. We mandate a closed-loop liquid cooling
system for coastal projects. The battery cells are cooled by a sealed dielectric fluid or water-glycol loop. The heat is then
rejected through a liquid-to-air heat exchanger. The key? That external heat exchanger is built with coated, corrosion-
resistant fins (like epoxy-coated copper-aluminum). It separates the internal, clean environment from the external, salty
air. The difference in long-term reliability is night and day.

3. Internal Atmosphere & Monitoring

Even with great seals, some moisture gets in. To combat this, we install desiccant breathers on pressure equalization
valves and maintain a slight positive pressure inside the container using filtered air. This prevents moist, salty air from
being sucked in. Furthermore, we integrate corrosion rate sensors on strategic internal busbars. This isn't standard, but
it gives you real-time data on the internal corrosivity category (per 1SO 9223). Its proactive health monitoring.




4. Component-Level Armor
Every internal component is selected or treated for the environment. This means:

* BMS and control PCBs with a conformal coating (a protective polymer layer) to prevent salt-induced creep
corrosion.

¢ Silver-plated or tin-plated copper busbars instead of bare copper.

* Stainless steel (grade 316 or higher) for all external fasteners and hardware.

A Case in Point: The North Sea Microgrid

Let me give you a real example. We deployed a 2.5 MWh BESS for a remote island microgrid off the coast of Germany.
The challenge was extreme: constant high humidity, heavy salt spray, and wind speeds that literally sandblasted the
container.

The Standard Approach That Was Rejected: A standard IP55 container with air-conditioning.

Our Optimized Solution: We used a customized container with a C5-M (Marine) corrosion protection rating (per 1ISO
12944). The thermal management was a closed-loop liquid system with a seawater-resistant, titanium plate heat
exchanger (since they had access to seawater for ultimate heat rejection). Internally, all electronics had conformal
coating, and we used a nitrogen-based fire suppression system to avoid any residual corrosive compounds from powder
systems.

The Outcome: Three years in, with zero unscheduled downtime. The internal corrosion sensors show a category C1
(low corrosivity) environmentessentially the same as a controlled indoor lab. The client's LCOE projection is holding
steady because we've mitigated the major degradation factors. The system's availability, crucial for this island's energy
security, is over 99%.

Making the Right Choice for Your Project
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So, when you're evaluating a BESS for a coastal site, move the conversation beyond the cell datasheet. Ask your vendor
these questions:

¢ "What specific corrosion protection standard does the enclosure meet for a C5 environment?"

¢ "|s the thermal management system open-loop or closed-loop? What materials are the external heat exchangers
made from?"

* "Are the internal BMS and electrical components protected with conformal coating?"
* "Can you provide a reference project in a similar environment that's been operational for 2+ years?"

At Highjoule, this isn't a special product lineit's our standard engineering rigor for any project near the coast. We bake
these optimizations into our design from day one because we've learned the hard way what happens if you don't. The

goal is to ensure the excellent performance and longevity of your Tier 1 battery cells aren't compromised by the box
they live in.

It comes down to this: are you buying a commodity container, or a resilient, optimized energy asset? The difference
defines your total cost of ownership for the next 20 years. What's the one corrosion-related worry keeping you up at
night about your planned deployment?
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