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That Salty Air Isn't Just Bad for Your Car: The Hidden Environmental
Impact on Your BESS

Hey there. Grab your coffee. Let's talk about something | see all the time on site visits, especially along the gorgeous
coastlines of California, Florida, or the North Sea. We're deploying Battery Energy Storage Systems (BESS) at a record
pace to harness renewable energy. But honestly, there's a quiet, corrosive battle happening that many project planners
underestimate until it's too late: the environmental impact of standard air-cooled lithium battery storage containers in
coastal salt-spray environments.
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The Silent Problem: More Than Just Rust

You know the scene. An air-cooled BESS container sits near a coastal wind farm or a seaside microgrid. It's pulling in
outside air to manage the heat from the battery racksthat's the "air-cooled" part. The problem is, that air isn't just air.
It's laden with salt aerosols, a highly conductive and corrosive cocktail. This isn't a theoretical issue. The National
Renewable Energy Laboratory (NREL) has highlighted how coastal environments present a unique set of challenges for
all energy infrastructure, accelerating degradation.

From my 20 years on the ground, the impact isn't just surface rust on the container's exterior paint job. That's the easy
part to spot. The real damage is insidious:

¢ Internal Component Corrosion: Salt particles get drawn into the thermal management system, coating heat
exchangers, fans, and electrical contacts. This increases electrical resistance and reduces cooling efficiency over
time.

* PCB and Sensor Failure: The Battery Management System (BMS) relies on a network of sensitive sensors and
printed circuit boards. Salt-induced corrosion on these components can lead to faulty readings, compromising
the entire system's safety and performance.

* Connector and Busbar Degradation: High-current connections and busbars are critical for safety. Corrosion
here increases resistance, leading to localized hot spots, energy losses, and in worst-case scenarios, thermal
runaway precursors.

The Real Cost of Corrosion: Safety, Downtime, and LCOE

Let's agitate this a bit, because the business impact is real. When we talk about Levelized Cost of Storage (LCOS) or
LCOE for a project, we often model performance degradation based on battery chemistry alone. We rarely fully
account for "environmental acceleration."

I've seen this firsthand on site: a container in a mild salt-spray zone might see its cooling system efficiency drop by

15-20% within 18 months, not due to the fans failing, but because the fins are caked with a conductive salt-dust mixture.

The system then has to work harder, running fans longer and at higher speeds to maintain the optimal temperature

window (usually 20-25C foy L_i-ion_)._This increases parasitic loadthe energy the BESS uses to run itselfwhich directly hits
our re e stac e e / = : . :

e C OLALR.- - .."‘u"-' :

—————— S T il e e


https://www.nrel.gov
https://www.nrel.gov

More critically, it impacts the C-rate. You design your system for a certain charge/discharge power (C-rate). If thermal
management is hampered, the BMS will often derate the system to prevent overheating. That means your 2 MW system
is now effectively a 1.7 MW system when you need it most. You're not getting the power you paid for.

Then there's safety. Standards like UL 9540 and IEC 62933 are the bedrock of our industry. They assume components
function as designed. Corrosion is a slow, silent deviation from design intent that can undermine the very safety
protocols these standards enforce.

Looking Beyond the Spec Sheet: The Engineering Solution

So, what's the solution? It's not about avoiding air-cooled systemsthey offer great efficiency and cost benefits for many
applications. It's about specifying and engineering them for the specific environmental hazard.

At Highjoule, when we design a container for a coastal site in, say, Scotland or North Carolina, we start with the
environment as a primary design input. It goes beyond just specifying "marine-grade paint." It's a holistic approach:

¢ Corrosion-Resistant Material Selection: We use aluminum alloys and stainless-steel grades specifically rated for
chloride environments for internal structural components and ducting.

¢ Filtration and Sealing: Implementing multi-stage filtration on air intakes isn't just for dust; we use filters designed
to capture salt aerosols. Combined with positive pressure and strategic sealing, we drastically reduce the ingress
of corrosive elements.

¢ Conformal Coating & Design: Critical PCBs and sensor assemblies receive a protective conformal coating. We
also design for drainage and avoid moisture traps inside the container layout.

¢ Enhanced Monitoring: It's not just about battery cells. We integrate corrosion rate sensors and internal air
quality (humidity, particulate) monitoring into our platform. This gives operators predictive data, not just
reactive alarms.




Let me give you a real example. We were brought into a project on the US Gulf Coast about three years after initial
deployment. The site had four 2 MWh air-cooled containers supporting a critical industrial facility. The client was
seeing erratic performance and rising internal temperatures.

When we opened up the containers, the findings were textbook. The aluminum fins on the evaporator coils were
severely pitted. Several cabinet cooling fans had seized due to bearing corrosion. Most tellingly, we found early-stage
corrosion on the main DC bushar connectionsa major safety concern.

The remediation wasn't cheap: full internal component replacement, upgraded filtration, and a new corrosion-
inhibiting coating protocol. The downtime and lost revenue were significant. The root cause? The original container
was a standard, off-the-shelf unit designed for a benign, inland environment. It was a CAPEX saving that turned into a
massive OPEX and risk liability.

Now, our approach for similar environments is fundamentally different from the design phase, ensuring compliance isn't
just to UL/IEC for the product, but for the product in that environment.

Making the Right Choice for Your Coastal Deployment

The takeaway here isn't to scare you away from coastal deployments. They are often exactly where storage is needed
most. The point is to change the conversation with your technology provider.

Don't just ask for a container that meets UL 9540. Ask them: "How is this container engineered to mitigate salt-spray
corrosion per IEC 60068-2-52 or ASTM B117 testing standards?" Ask about the material specs for internal
components. Ask for their design FMEA (Failure Mode and Effects Analysis) for coastal sites. Their answers will tell you
everything.

Our team's two decades of global deployment mean we've built this learningsometimes the hard wayinto our product
architecture and site assessment process. It allows us to deliver a system whose performance and longevity match your
financial model, even when the air tastes a bit salty.

What's the biggest environmental challenge you're facing at your planned deployment site? Is it salt, sand, extreme heat,
or something else? Let's talk about it.
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