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The Real Cost of Air-Cooled Battery Storage for Coastal Sites: Beyond the
Price Tag

Hey there. If you're looking at deploying a battery energy storage system (BESS) near the coastmaybe for a seaside
manufacturing plant, a coastal microgrid, or a resort communityand you're searching for "air-cooled photovoltaic
storage system cost,” | get it. You need a number. But honestly, after two decades on sites from the North Sea to the
Gulf of Mexico, | can tell you: the sticker price is just the beginning. The real question isn't "How much does the box
cost?" It's "How much does the right box for this harsh environment cost over its entire life?" Let's grab a coffee and talk
about what that truly entails.
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The Hidden "Salt Spray Tax" on Coastal BESS

Here's the problem we see all the time. A project plan comes across my desk for a 2 MW/4 MWh system on a coastal
site. The initial budget is based on a standard, off-the-shelf air-cooled BESS. It looks good on paper. But standard units
are built for standard environments. Coastal areas impose a hidden "tax" through salt spray, high humidity, and
corrosive atmospheres. The International Electrotechnical Commission (IEC) has a standard just for this: IEC
60068-2-52, which tests for salt mist corrosion. It's not a gentle suggestion; it's a survival guide.

I've seen firsthand on site what happens when this is ignored. Within 18 months, non-compliant cabinets show
advanced corrosion on busbars, relay contacts, and even battery module casings. This isn't just a cosmetic issue. It leads
to increased electrical resistance, hotspot formation, connection failures, and ultimately, thermal runaway risk. The
NREL's energy storage safety research consistently points to interconnection and thermal management as critical failure
points, and corrosion accelerates both. The cost then isn't a repair bill; it's a full system shutdown, emergency
replacement, and massive operational downtime.

Why Air-Cooled? The Efficiency & Cost Trade-Off in Harsh Climates

So why choose air-cooling at all if the environment is tough? It comes down to balance. Air-cooled systems use fans and
external air to manage battery temperature. They have a lower upfront Capex (Capital Expenditure) and are generally
simpler to maintain than liquid-cooled systems. For many commercial and industrial (C&I) applications with moderate
cycling (say, one cycle per day), they are perfectly effective.

The catch is the "air" part. In a salt-spray environment, the very air you're using for cooling is laden with corrosive
particles. Pulling that air through the system without robust filtration and sealed thermal pathways is a recipe for
disaster. The cost, therefore, shifts from the cooling method itself to the protection package that makes air-cooling viable
by the sea. This includes:

¢ |P Rating & Sealing: Moving beyond standard I1P54 to IP65 or higher for the enclosure, ensuring seals keep salt
mist out.
¢ Corrosion-Resistant Materials: Using coated steels (like hot-dip galvanized), aluminum alloys, or stainless steel
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https://www.nrel.gov/news/program/2021/energy-storage-safety.html

* Advanced Filtration: Multi-stage, serviceable air filters that can trap salt aerosols without drastically impeding
airflow.

Breaking Down the Cost: Hardware, Protection, and Compliance

Let's put some rough numbers to it. For a typical 1 MW/2 MWh containerized air-cooled BESS destined for a benign
inland site in the US or EU, you might see a baseline price in the range of $X-$Y per kwWh (prices fluctuate with raw
materials). For a coastal salt-spray environment, add a 15-25% premium for the hardened design. Heres where that

premium goes:

Cost Component Standard Inland BESS
Enclosure & Materials Standard carbon steel, standard paint
Thermal Management System Basic air-cooling with standard

fans/filters
Electrical Components Standard breakers, contactors, busbars
Compliance & Testing UL 9540, UL 1973, IEC 62619

System Integration & Design Standard modular design

Coastal Salt-Spray Ready BESS
Coated steel /7 aluminum, marine-grade
paint, enhanced sealing
Corrosion-resistant fans, sealed heat-
exchanger paths, advanced filtration
systems

Corrosion-protected or higher-grade
components (e.g., silver-plated contacts)
All of the above plus specific salt mist
corrosion testing (e.g., IEC 60068-2-52)
Customized airflow design to minimize
salt ingress, often requiring more
engineering hours

The key is compliance. In the US, UL standards are non-negotiable for insurance and permitting. In Europe, IEC and
the newer I1SO 20653 standards for dust and water protection are critical. A system that isn't explicitly tested and
certified for these corrosive environments can void warranties and insurance policies. That's a financial risk no operator

can afford.
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A Case in Point: The California Coastal Microgrid Project

Let me give you a real example. We worked on a project for a critical facility on the Central California coasthigh winds,
constant salt fog. They needed a 1.5 MW BESS for peak shaving and backup. The initial bids from vendors offering
standard units were 20% lower than ours. Our solution used a specially adapted air-cooled platform with 1P65-rated
enclosures, corrosion-resistant evaporators for the HVAC, and a positive pressure system inside the container to keep
salt-laden air from seeping in.

The challenge wasn't just the hardware; it was proving the long-term value. We ran a side-by-side LCOE (Levelized
Cost of Energy Storage) projection, factoring in:

* Higher assumed degradation rates for the standard unit due to corrosion.
¢ Increased O&M (Operations & Maintenance) costs for cleaning and component replacement.
¢ Risk-adjusted cost of potential early system failure.

Over a 10-year period, our "more expensive" unit had a lower total cost of ownership. Three years in, the system is
performing within 98% of its original capacity, while a neighboring facility using a less-protected system has already
undergone two major service interventions. The upfront cost was higher, but the lifetime cost and reliability are
winning.

The LCOE Truth: Why Your Cheapest Option Might Cost You More

This brings us to the most important metric for any business decision: LCOE. It's the total lifetime cost of owning and
operating the storage system, divided by the total energy it will dispatch over its life. The formula is complex, but the
concept is simple: durability and efficiency drive value.

In a corrosive environment, a cheaper, non-compliant system will likely have: Higher Degradation: Corrosion increases
resistance, leading to more heat and faster capacity fade. Higher O&M: Frequent filter changes, component cleaning,
~and unplanned re er Lifespa : i e system i i

ight be replacing the system in 8 years instead of 15. Lower -



Auvailability: More downtime means less revenue from grid services or demand charge savings.

All these factors increase the denominator in your LCOE calculation. Investing in the proper protective features from
the startwhich is core to how we design systems at Highjoule for coastal applicationsflips that equation. It keeps the
system online, operating efficiently, and delivering revenue for its full design life.

Asking the Right Questions Before You Buy

So, when you're evaluating costs for an air-cooled photovoltaic storage system for a coastal site, move beyond the per-
kWh quote. Sit down with your vendor and ask:

¢ "Can you show me the specific UL/IEC test reports for salt mist corrosion (IEC 60068-2-52) for this exact
model?"

* "What is the IP rating of the main enclosure and the thermal management subsystem?"

* "What materials are used for the battery rack, busbars, and critical electrical components?"

¢ "What is the assumed annual degradation rate in your performance guarantee for a coastal environment?"

* "Can you provide an LCOE projection comparing a standard vs. a hardened unit for my specific site?"

The answers will tell you everything you need to know about the real cost. You're not just buying a battery; you're
buying resilience, safety, and a predictable return on investment for the next decade or more. Thats the conversation
worth having.

What's the single biggest operational challenge you're facing with your coastal energy assets right now?
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