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When Your BESS Breathes Salt Air: The Real Cost of Getting It Wrong

Honestly, if you're planning a battery storage project anywhere near the coastbe it a California microgrid, a Florida
solar farm, or an offshore wind support system in the North Seathere’s one conversation we need to have over coffee.
It's not just about capacity or price per kWh anymore. It's about the air. That salty, humid, corrosive air that seems
harmless until you open up a 3-year-old battery cabinet and find a mess of white powder and green corrosion where
your busbars used to be. I've seen this firsthand on site, and the downtime and remediation costs they'll make any
project manager wince. Let's talk about why not all LFP (LiFePO4) Battery Energy Storage Systems are built the same
for the brutal reality of coastal salt-spray environments.
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The Hidden Problem: Salt Spray Isn't Just a Nuisance

Here's the phenomenon: The global push for renewables is driving storage to the coasts. Why? That's where the
population is, where major industries sit, and where fantastic wind and solar resources are often located. The
International Renewable Energy Agency (IRENA) highlights that a significant portion of future wind capacity will be
offshore or coastal. But the data tells a sobering story. According to a NREL report on battery failure modes,
environmental stressors like corrosion are a leading cause of premature system degradation and safety incidents, not just
cell failures.

The agitation? Salt spray accelerates corrosion on electrical connections, battery module housings, cooling system
components, and even structural elements of the container itself. This isn't a slow, uniform wear. It creates hotspots on
electrical connections, increasing resistance and causing dangerous heat buildup. It can clog air filters in thermal
management systems, reducing cooling efficiency and pushing your batteries into higher temperature stress zones.
Honestly, the domino effect is real. What starts as a cosmetic issue on a cable lug can lead to a thermal event, forced
shutdown, or a catastrophic drop in your system's round-trip efficiency. Your Levelized Cost of Energy (LCOE)the total
lifetime cost per kWhskyrockets when you're replacing parts years ahead of schedule.

Beyond the Spec Sheet: What "Marine Grade" Really Means

So, LFP chemistry is your baseline for safety and longevitygreat choice. But the solution for coastal sites is in the system
engineering, not just the cell chemistry. You need a BESS designed from the ground up for this environment.

At Highjoule, when we build a system for, say, a Caribbean resort microgrid or a Norwegian fjord installation, we're
looking at every single component:

* Enclosure & Materials: It's more than just a coat of paint. We specify aluminum alloys with high corrosion
resistance (think 5000 or 6000 series for enclosures) or heavily galvanized steel for structural parts. Gaskets and
seals aren't an afterthought; they're IP65-rated as a minimum to prevent salt-laden moisture ingress.

¢ Electrical Component Protection: Busbars and major connections are often coated with anti-corrosive
compounds. We sometimes see clients opt for silver or tin-plated copper for critical connections, which holds up
far better than bare copper in salty air.
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¢ Thermal Management is Key: This is where | see many generic systems fail. An air-cooled system in a salty
environment is sucking in that corrosive air, coating the fins of the heat sinks and the fans. We strongly favor
liquid cooling for harsh environments. It's a closed-loop system. The coolant circulates through cold plates
attached to the battery modules, transferring heat out to an external radiator. The sensitive electronics and
battery cells are completely isolated from the external, salty air. It's more efficient, quieter, and critically, it seals
the core of the BESS from the environment.

¢ C-Rate Consideration: In coastal projects supporting fast-response applications like frequency regulation, you
might be pushing higher C-rates (charge/discharge power relative to capacity). Higher currents generate more
heat. A compromised thermal management system due to corrosion will struggle, leading to accelerated aging.
Designing with a robust thermal system from the start allows you to safely utilize the needed C-rates without
sacrificing lifespan.

The Standards Maze: Navigating UL, IEC, and IEEE for Coastal Sites

This is where you separate marketing from engineering. Don't just accept "designed for harsh environments." Ask for
the specific test certifications.

e UL 9540 (System Level) & UL 1973 (Battery Units): The safety baseline for North America. But look deeper.
Did the testing include environmental stress factors? Inquire if the system or its critical sub-components have
been tested to standards like UL 50E for enclosure integrity or IEC 60068-2-52 for salt spray corrosion.

* |EC 61427 & IEC 62619: Key international standards for off-grid and industrial storage. They include tests for
environmental suitability. A reputable provider should be able to point to the specific clauses their product meets
regarding corrosion resistance.

e |EEE 1635/ASHRAE 21: These guides for battery thermal management become gospel in coastal areas. They
emphasize the importance of maintaining tight temperature control, which is exactly what a corrosion-proof
cooling system enables.

Our engineering team lives in these standards. For us, it's not about checking a box for a certificate; it's about using the
standards as a design blueprint to ensure a system we deploy in Texas will perform just as reliably and safely ten years
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A Case in Point: Learning from a Coastal Community Microgrid

Let me share a simplified version of a project we were brought into for remediation, which taught us a lot. A community
in the Northeastern US installed a BESS for solar load-shifting and backup power. The site was less than a mile from
the ocean. The initial system used a standard, off-the-shelf, air-cooled LFP solution.

The Challenge: Within 18 months, they experienced a 15% drop in usable capacity and multiple nuisance alarms from
the battery management system (BMS). On inspection, we found significant corrosion on the HVAC unit's evaporator
coils (clogging airflow), on the cabinet's internal steel frames, and on the DC disconnect switches. The system was
constantly fighting to cool itself, wasting energy, and the electrical corrosion risk was becoming a serious safety concern.

The Solution & Landing: We replaced it with one of our purpose-built, liquid-cooled platforms. The key (landing
details) weren't just the swap-out. It was the site-specific prep: using concrete pads with extra drainage to avoid pooling
saltwater near the container, specifying stainless steel for all external hardware, and implementing a more aggressive
preventative maintenance schedule that included quarterly inspections of external seals and the cooling system's
external radiator for salt buildup. Two years on, performance is stable at 98% of rated capacity. The lesson? The
upfront capital cost was higher, but the total cost of ownership is now projected to be lower due to avoided repairs and
sustained performance.

Making the Right Choice: Questions to Ask Your BESS Provider

So, when you're evaluating systems for your coastal project, move beyond the datasheet. Have a frank conversation with
your provider's technical team. Ask them:;

"Can you show me the specific UL or IEC salt spray corrosion test reports for the enclosure and main electrical

assemblies?"

* "What is the IP rating of the battery modules themselves, not just the container?"

¢ "For thermal management, is the cooling medium in direct contact with the external air? If it's liquid cooling,
what is the corrosion inhibitor in the coolant, and what is the material of the external radiator?"

¢ "What does your recommended preventative maintenance schedule for a coastal site look like, and what
corrosion-specific items are on the checklist?"

* "Can you provide a reference for a similar coastal deployment that's been operational for 3+ years?"

The right partner won't just sell you a box. They'll partner with you on the site design, understand the local
environmental codes, and have the field service network to support the system for its entire life. At Highjoule, that's the
coffee chat we're always ready to have. Because your storage system shouldn't be the weakest link when the sea breeze
picks up.

What's the biggest environmental challenge you're facing on your upcoming storage project site?
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