Manufacturing Standards for Coastal BESS: Why Salt Spray Kills
Batteries
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That Salty Air Is Eating Your Battery Investment. Heres How We Stop It.

Honestly, Ive lost count of the times Ive been on site, somewhere on the Gulf Coast or the North Sea, opening up a
battery container thats barely three years old. The client is worried about performance dips. And there it is C that tell-
tale white, powdery crust on busbars, or worse, the subtle green tinge on copper connections. Salt spray doesnt
announce itself with a bang; its a silent, expensive thief. If youre deploying (BESS) near the coast without specific
manufacturing guardrails, youre essentially writing off a significant chunk of your systems life and ROI before it even
starts. Let's talk about why, and more importantly, how to fix it.
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The Hidden Cost of Coastal "Standard” Equipment

The promise of coastal renewable projects is huge: great wind, consistent sun, and often, proximity to major load
centers. But the environment is a perfect storm for electrochemical equipment. Were not just talking about the visible
corrosion you see on a railing. This is about chloride-induced stress corrosion cracking in critical aluminum and steel
components, and conductive salt deposits that create tracking and short-circuit paths on printed circuit boards (PCBs).

The International Energy Agency (IEA) highlights the accelerating deployment of BESS in coastal regions for grid
stability, but their reports often gloss over the durability elephant in the room. A study by the National Renewable
Energy Laboratory (NREL) on inverter reliability in harsh environments noted that failure rates in coastal zones can be
300% higher within a 5-year period compared to arid inland sites. The main culprit? Atmospheric salinity.

Most off-the-shelf "industrial™ or "outdoor-rated” BESS units are tested to basic ingress protection (IP) standards and
maybe a generic salt fog testoften just 96 hours to a standard like IEC 60068-2-52. Thats a good start, but its a world
away from simulating 20 years of real-world, cyclical exposure to salt, high humidity, UV, and thermal swings. The gap
between "test-passing” and "field-proven" is where your CapEx evaporates.

Beyond Rust: The System-Wide Assault

From my firsthand site visits, the damage is systemic:

¢ Thermal Management Catastrophe: Salt clogs air-filter intakes on air-cooled systems, reducing airflow. The fans
work harder, fail sooner, and the batteries overheat. Overheating accelerates capacity fadea double whammy.
Liquid-cooled systems are better, but if the external coolant loops or heat exchanger fins corrode, efficiency
plummets.

* DC/DC & AC/DC Converter Failure: Those salty deposits are hygroscopicthey attract moisture. This creates a
thin, conductive film across high-voltage isolation boundaries. Its a recipe for ground faults, leakage currents,
and ultimately, arc-fault events.

* BMS Sensor Drift: The tiny sensors monitoring cell voltage and temperature become unreliable. Your Battery

Management System (BMS) is making life-or-death decisions for the pack based on corrupted data. Honestly, its

like flying a plane with a faulty a
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The result? Unplanned downtime, soaring O&M costs for component replacement, and a Levelized Cost of Storage
(LCOS) that blows your financial model out of the water. You didnt invest in storage to become a full-time corrosion
mitigation crew.

The Manufacturing Standard That Actually Works

This is where a dedicated Manufacturing Standard for Liquid-cooled Photovoltaic Storage System for Coastal Salt-
spray Environments isn't just a nice-to-haveit's the foundational document for bankable, long-life coastal storage. It
moves beyond checkbox compliance to holistic design-for-environment.

Think of it as a recipe book for survivability. It dictates not just what tests to pass, but how to build the system from the
ground up to pass them for decades. It covers material selection (e.g., specifying marine-grade aluminum alloys or
stainless-steel fasteners, not just painted mild steel), conformal coating standards for PCBs (like IPC-CC-830B), the
sealing methodology for cable glands and cabinet doors, and the corrosion protection for the entire liquid cooling loop,
inside and out.

At Highjoule, our engineering for coastal projects starts with this standard as a baseline. Its why, for instance, we use a
closed-loop, dielectric coolant with corrosion inhibitors specifically formulated for mixed-metal systems, and why our
container housings undergo a multi-step pretreatment and coating process that exceeds standard C5-M requirements
per 1SO 12944. Its baked in, not bolted on.

A Case in Point: The Texas Gulf Coast Microgrid

Let me give you a real example. We deployed a 4 MWh liquid-cooled BESS for an industrial microgrid near Corpus
Christi. The challenge was brutal: 100-meter proximity to the water, hurricane-force winds carrying salt spray, and an
ambient temperature range of 0C to 40C. The clients previous experience with standard containerized storage nearby
resulted in major inverter corrosion failures in under 18 months.

Our solution was built to our coastal manufacturing standard:

* The entire power conversion system (PCS) and BMS cabinets were sealed with positive pressure filtration
systems using salt-aerosol-specific filters.

¢ All external heat exchangers for the liquid cooling system were specified with cupro-nickel fins, a standard in
marine engineering.

* Every electrical connection, down to the communication ports, used sealed connectors meeting 1P68 & IP69K.




Three years in, the performance data speaks for itself: zero corrosion-related faults, thermal management operating at
98% of day-one efficiency, and the systems availability has stayed above 99%. The clients O&M team isnt fighting the
hardware; theyre optimizing its revenue streams. Thats the difference a standard makes when its executed with real field
experience in mind.

Expert Breakdown: It's More Than Just a Coating

For the non-engineers making the buying decisions, heres the simple translation. A true coastal standard impacts your
key metrics:

e C-rate & Thermal Management: C-rate is how fast you can charge or discharge the battery. To sustain high C-
rates (for things like frequency regulation), you need perfect cooling. If salt degrades cooling, your C-rate
capability drops. Youve paid for a sports car that can only drive in first gear. Our standard ensures the cooling
system is as durable as the cells themselves.

* LCOE/LCOS (Levelized Cost of Energy/Storage): This is your ultimate financial metric. By extending the
systems reliable life from, say, 10 years to 20+ years, and by slashing unscheduled maintenance costs, you
dramatically lower the LCOS. Youre spreading that initial CapEx over twice as many megawatt-hours. The
standard is an upfront investment that pays a dividend every year of the assets life.

It also forces alignment with the local standards you trust, like UL 9540 for system safety and IEC 62933 for
performance, but adds the crucial environmental hardening layer. Its the difference between a device that is safe to
install and one that is prudent to operate for 20 years in a specific, harsh location.

What This Means for Your Project's Bottom Line

So, when youre evaluating proposals for a coastal storage project, dont just ask if its suitable for outdoors. Drill down.
Ask for the specific environmental testing protocol the design is based on. Ask about the material data sheets for critical
structural and cooling components. Ask for long-term corrosion warranties, not just performance guarantees.

Because in the anufacturing standard isn't about ticking a box for the ‘l:'r'e‘r!l_went department. Its the DNA
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of the assets resilience. Its what lets you sleep at night knowing your storage system, sitting there in the salty breeze, isnt
slowly turning into a liability, but is reliably stacking up revenue and resilience, season after season.

Whats the one corrosion-related failure youre most concerned about in your upcoming project?
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