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Zones
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The Silent Problem: Salt Air vs. Your Battery Investment

Let's be honest. When planning a utility-scale BESS project for a coastal site, the big focus is on interconnection,
permitting, and energy economics. The environmental impact assessment often looks at the big picture C land use,
visual impact, community noise. But there's a silent, insidious factor that I've seen firsthand on sites from the North Sea
to the Gulf of Mexico: salt-spray aerosol. It's not just about a salty breeze; it's a highly conductive, corrosive mist that
penetrates everything. It settles on busbars, creeps into cooling systems, and attacks battery cell casings. The standard
NEMA 3R enclosure? It might not be enough here. This is the unspoken headache for many project developers eyeing
prime coastal real estate for solar-plus-storage or grid support.

Beyond Rust: The Real Cost of Corrosion

The problem isn’t merely cosmetic rust. It's about system integrity and, ultimately, safety and your return on
investment. Salt-induced corrosion on electrical connections increases contact resistance. That leads to localized heating
C a major red flag for any electrical engineer. It can trigger false alarms in your Battery Management System (BMS),
force derating, or in worst-case scenarios, become a thermal runaway precursor. Furthermore, salt deposits can
compromise the efficiency of air-based thermal management systems, clogging filters and reducing heat exchange. The
operational and maintenance (O&M) costs in these environments can be 30-50% higher than inland sites if you're using
a system not designed for it, according to a NREL report on BESS in harsh environments. You're not just buying a
battery; you're buying its resilience.

Why LFP Steps Up: It's Not Just Chemistry

This is where the environmental impact of LFP (LiFePO4) chemistry becomes a tangible engineering advantage, not
just a datasheet bullet point. We all know LFP's superior safety profile due to its stable olivine structure C it's much less
prone to thermal runaway than NMC. But in a salt-spray context, that inherent stability is a godsend. The lower
operating stress on the thermal management system means we can design a more sealed, passive-cooling-assisted
solution, reducing the intake of corrosive air. Honestly, I've torn down modules after years in coastal service, and the
difference in internal corrosion between a well-packaged LFP system and other chemistries is stark.

At Highjoule, when we design a 5SMWh utility-scale BESS for a coastal zone, we start with LFP as the foundation. But
the chemistry is just the start. The real magic is in the system integration: marine-grade coatings on all structural steel,
IP55 or higher sealing on cabinets (exceeding basic UL 9540 requirements), and corrosion-resistant alloys for critical
fittings. Our design philosophy is to assume the salt will get in, and make sure nothing critical fails when it does.

The 5MWh Sweet Spot for Coastal Grids
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or coastal substations C this size hits a sweet spot. It's substantial enough to provide meaningful grid services (frequency
regulation, peak shaving for a small town or large facility) but modular enough to be deployed without massive site re-
engineering. From a purely technical standpoint, a 5MWh system based on LFP typically operates at a lower C-rate for
the same power output compared to higher-energy-density chemistries. This lower C-rate means less internal heat
generation, which again lets us optimize the thermal system for corrosion resistance over sheer cooling power.

On the Ground: A Florida Case Study

Let me share a snippet from a project we did in Florida. A developer needed a 20 MWh storage system (four of our
5MWh units) to support a coastal solar farm and provide grid resilience. The challenge wasn't the hurricanes C the
structures are rated for that C it was the constant, humid salt air. The local utility had horror stories of premature failure
in metal-clad switchgear from nearby sites.

Our solution was a fully containerized LFP BESS, but with a twist. We used a closed-loop, liquid-cooled thermal system.
This was key. It completely eliminated the need for massive air intakes that would suck in salt spray. The exterior was
treated with a specialized epoxy coating used in offshore marine applications. We also specified stainless steel for all
external hardware. During commissioning, we performed megger tests on all high-voltage connections to establish a
baseline insulation resistance C a critical metric we monitor annually to track any moisture or salt ingress. Two years in,
the performance degradation is tracking better than our inland models. That's the proof point.

Thermal Management: The Unsung Hero in Humidity

I want to drill down on thermal management because it's where most off-the-shelf BESS designs fail in coastal spots. Air-
cooling is cheap and effective inland, but on the coast, it's a liability. You're constantly filtering and dehumidifying
massive volumes of air. A liquid-cooled system, while having a higher upfront cost, is a game-changer. It allows the
battery racks to be in a sealed, dry nitrogen-inerted environment. The only parts exposed to the outside air are the dry
coolers or chillers, which we design with coated fins and sacrificial anodes, just like a ship's engine.
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25C 2C for LFP) dramatically reduces the rate of any parasitic chemical reactions, including those accelerated by trace
contaminants. It's about creating a micro-climate for your most valuable asset.

The LCOE Reality Check for Harsh Environments

Everyone talks about Levelized Cost of Storage (LCOS). In a benign environment, the biggest LCOS drivers are capex
and cycle life. In a coastal salt-spray environment, O&M and unplanned replacement risk become massive factors. A
cheaper, less-protected system might have a 20% lower capex, but if it needs a major component replacement in Year 8
instead of Year 15, your total cost skyrockets.

When we model LCOS for our coastal projects, we use aggressive degradation curves for the "standard" environment
and compare them to our mitigated-design models. The crossover point where the higher initial investment pays off is
usually between Years 5 and 7. Given that these projects are financed for 15-20 years, the math becomes compelling.
You're buying certainty. This isn’t just Highjoule's view; the International Renewable Energy Agency (IRENA)
highlights durability and O&M as critical levers for reducing storage costs in demanding climates.

Key Design Factors for Coastal LFP BESS

Design Area Standard BESS Risk Coastal-Optimized Approach

Enclosure Standard carbon steel, paint Hot-dip galvanized steel + marine
epoxy coat

Thermal Management Forced air cooling (open loop) Sealed liquid cooling with corrosion-
resistant dry cooler

Electrical Components Standard copper busbars, connectors  Tin-plated or silver-plated connections,
conformal coating on PCBs

Standards Compliance UL 9540, IEC 62619 Plus IEC 60068-2-52 (Salt Mist

Corrosion) & UL 50E (Enclosures for
Hazardous Locations)

Your Next Steps: Questions to Ask Your Vendor

So, you're evaluating a BESS for a site within 5 miles of the coast. Don't just ask about the price per kWh. Get into the
gritty details. Ask them:

* "Can you show me a test report for IEC 60068-2-52 (salt mist) on your complete enclosure assembly, not just the
steel panel?"

* "What is the IP rating of the battery rack itself, inside the container?"

¢ "How does your thermal management system prevent salt aerosol intake?"

e "What is your assumed annual derating or efficiency loss due to corrosion in my specific environment, and how
is that warranty-backed?"

The environmental impact of your LFP BESS in a salt-spray zone is fundamentally a question of design intent. Is it a
standard box placed in a harsh world, or was it engineered from the cell up for that world? The difference, over a
project's lifetime, is worth millions. What's the one thing about your site's environment that keeps you up at night when
thinking about a 20-year asset?
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