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The Silent Battle: Protecting Your All-in-One Solar Container from
Coastal Salt Spray

Honestly, if I had a nickel for every time I've seen a beautiful, brand-new energy storage container start showing rust
spots within 18 months of a coastal deployment... well, let's just say I could buy a lot of coffee. That's the reality we're
facing. The push for renewable energy is driving more and more all-in-one solar and storage solutions to the
coastswhere the wind is strong, the sun is good, and the air is absolutely brutal on equipment. I've seen this firsthand on
sites from the Gulf Coast to the North Sea. The promise of an integrated, plug-and-play container is huge for cutting
deployment time and complexity. But that promise turns sour fast if the system can't handle the environment. Today,
let's talk about how to make sure your investment is built to last, not just to ship.

Quick Navigation

* The Hidden Cost of Coastal Air

Beyond the Spec Sheet: What Really Fails
Building a Layered Defense

The Thermal Balancing Act in a Salty Sauna
Real-World Proof: A Case from the Baltic
Making the Right Choice for Your Site

The Hidden Cost of Coastal Air: It's More Than Just Rust

You might think the main threat is obvious corrosion on the steel frame. That's part of it, but it's just the tip of the
iceberg. Salt spray is a pervasive, conductive, and corrosive mist. According to a NREL report on durability, corrosion
in coastal environments can accelerate failure rates of electrical components by up to 5 times compared to inland sites.
We're not just talking about aesthetics. We're talking about:

* Creeping Corrosion on Electrical Connections: Terminal blocks, busbars, relay contacts. Salt deposits create
paths for leakage currents and increase resistance, leading to hotspots and potential arc faults. This is a direct
safety and fire risk.

¢ Insulation Degradation: Salt can degrade wire insulation and PCB conformal coatings over time, leading to
short circuits.

* Cooling System Clogging: Salt crystals clog air filters and coat heat exchanger fins, drastically reducing cooling
efficiency. This forces your HVAC to work harder, spiking your auxiliary power consumption (parasitic load)
and killing your system's round-trip efficiency.

e Sensor Failure: Critical sensors for temperature, humidity, and gas detection can be fouled or give false readings,
crippling your Battery Management System's (BMS) ability to protect the asset.

The financial hit? It's massive. Unplanned downtime for repairs in a remote coastal location, premature battery
degradation from poor thermal management, and the risk of a catastrophic failure all drive up the real Levelized Cost of
Storage (LCOS). You bought the system to save money and provide resilience, not to become a maintenance
nightmare.

Beyond the Spec-Sheet: What Really Fails On Site

Most containers claim an IP rating (Ingress Protection) and maybe an IK rating (Impact Protection). Those are table
stakes. The real test is the long-term exposure to salt. 1've been on site for tear-downs of failed units. Here's what often
gets overlooked:
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* The Gaskets and Seals: Standard EPDM rubber? It might not last. Salt, UV, and thermal cycling make them
brittle. We specify marine-grade silicone or fluorosilicone compounds at Highjoule for critical door and panel
seals.

* Fasteners: Every single bolt, screw, and hinge. Standard zinc plating disappears in months. We insist on hot-dip
galvanized or, better yet, stainless steel (Grade 316 for severe environments) for all external fasteners. It's a small
cost with a huge longevity payoff.

e Cable Entry Points; The Achilles' heel. Conduit entries that aren't fully water-tight and drip-looped become
funnels for salty moisture. We use double-compression gland seals and always, always route cables upward into
the entry point.

Building a Layered Defense: The "Protection Stack™

Optimizing for salt spray isn't about one magic trick. It's about a system-wide philosophy. At Highjoule, we call it the
"Protection Stack" for our SunVault CORE integrated containers.

1. The Exoskeleton: Materials and Coatings

The container itself is the first line of defense. We start with prime-grade steel. The paint system is critical: a multi-stage
process with a zinc-rich primer (cathodic protection), an epoxy intermediate coat, and a polyurethane topcoat resistant
to UV and chemical attack. The total dry film thickness is measured and verified to exceed 280 microns. For extreme
zones, we offer optional aluminum or composite cladding.

2. The Nervous System: Electrical Component Hardening
This is where UL and IEC standards are your friend, but you must go beyond the minimum. We specify:

¢ Conformal-coated PCBs for all control boards.
e Silver-plated or tin-plated copper busbars to resist sulfide tarnishing.
¢ Climate-controlled partments for power conversion systems (PCS
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pressure with filtered, dry air.

Compliance isn't just a checkbox. Our design is tested to UL 9540 for energy storage safety and IEC 61439 for low-
voltage switchgear, but we also push for additional salt fog testing per ASTM B117 or IEC 60068-2-52 on critical sub-
assemblies. That's the kind of diligence that pays off in year 10.

The Thermal Balancing Act in a Salty Sauna

Thermal management is the heart of battery longevity. In a salty environment, you have a paradox: you need to keep
the salt-laden air out, but you need to get waste heat out. A standard air-to-air heat exchanger can become a salt
collector.

Our approach uses a sealed, indirect liquid cooling loop for the battery racks. The inside air is clean, cool, and dry,
circulating only within the sealed battery compartment. The heat is transferred to a secondary coolant loop that rejects
it outside via a corrosion-resistant, coated fin-and-tube condenser. The external fans are variable speed to minimize the
intake of salty air when full cooling isn't needed. This maintains optimal cell temperature (we aim for a tight 25C 3C
spread) without exposing the precious cells to the corrosive atmosphere. This directly optimizes your LCOE by
maximizing cycle life.

Real-World Proof: A Case from the Northern German Coast

Let me tell you about a project we completed last year for a municipal utility in Schleswig-Holstein. They needed a 2
MWh SunVault CORE container to provide grid frequency regulation and backup for a critical water pumping station,
sitting less than 500 meters from the North Sea.

The Challenge: High winds, constant salt spray, and a requirement for 99% availability with minimal maintenance
Visits.

Our Tailored Solution: We delivered a unit with our full coastal protection package: 316 stainless steel external
hardware, an upgraded paint system, and our indirect liquid cooling system. The HVAC units were specified with
coated "blue fin" evaporator and condenser coils. All external electrical cabinets were rated to 1P66.

The Outcome: After 14 months of operation, the most recent inspection showed zero corrosion on electrical
components. The internal environment of the battery compartment showed humidity levels consistent with an inland
site. The thermal management system has maintained a perfect cell temperature delta, and the client's operational data
shows round-trip efficiency within 0.5% of the nameplate rating. They're saving on both expected maintenance and
energy losses.




Making the Right Choice for Your Site

So, when you're evaluating an all-in-one container for a coastal site, move beyond the brochure. Ask the hard questions:

* "What specific standards (beyond UL 9540) did you test the corrosion protection to?"
* "Can you provide a detailed breakdown of the paint system and fastener specifications for coastal zones?"
* "How is the thermal management system isolated from the external corrosive air?"

"What is the expected maintenance interval for cleaning/replacing air filters or checking seals in a Category
C5-M (Marine) environment per 1SO 12944?"

Your vendor should be able to answer these from experience, not just from a manual. At Highjoule, we build this

knowledge into our designs from the start because we've been the engineers on site, wiping salt off a failed sensor,
thinking, "We have to design this better."

The right container isn't just an off-the-shelf product; it's a piece of infrastructure engineered for its specific battle. The
coastal environment is a tough opponent, but with a layered, thoughtful defense, your solar and storage investment can

deliver resilient, clean power for decades. What's the one corrosion-related failure you're most concerned about on your
next coastal project?
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