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Honestly, Salt Air is a Battery's Worst Enemy. Here's How We Deal With
It.

Hey there. If you're reading this, chances are you're looking at a grid-scale or C&I storage project near a coastline.
Maybe it's in Florida, California, the North Sea coast, or the Mediterranean. And you're probably wrestling with a
question that keeps a lot of project developers and asset managers up at night: how do I deploy a reliable, high-
performance Battery Energy Storage System (BESS) in an environment that's actively trying to corrode it? I've been on-
site for more of these deployments than I can count, from storm-lashed sites in Scotland to sun-baked, salty locations in
Southern California. Let me tell you, the standard containerized solution you'd use inland just won't cut it here. The
salt-spray environment is a different beast entirely.
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The (Underestimated) Salt-Spray Problem

We all know corrosion is bad. But in a BESS, it's a silent project killer. It's not just about rust on the container exterior.
Salt-laden moisture is an incredible conductor. It creeps into every nookconnector pins, busbar joints, PCB surfaces,
and ventilation ducts. What happens next? Increased leakage currents, short circuits, and a dramatic acceleration of
component failure. I've seen firsthand on site how a seemingly minor corrosion issue on a relay can trigger a cascade of
false alarms, leading to unnecessary shutdowns and crippling your system's availability.

The financial impact is real. A National Renewable Energy Laboratory (NREL) analysis highlights that operations and
maintenance (O&M) costs can be significantly higher for coastal energy assets if corrosion protection isn't designed in
from day one. We're talking about unplanned downtime, more frequent part replacements, and safety risks that no
insurer likes to see. You didn't invest in a BESS to have it spend half its life in a maintenance cycle.

It's More Than Just a "Marine-Grade" Sticker

Here's a common pitfall I see: a procurement team gets a "marine-grade" or "coastal-ready" spec from a supplier.
Often, that means a standard ISO container with a thicker paint coating and some stainless-steel hinges. That's a start,
but it's dangerously incomplete for a 5MWh, utility-scale asset meant to last 15-20 years.

True protection for a salt-spray environment is a holistic, system-level engineering challenge. It touches every single
component and subsystem:

Enclosure Integrity: It's about pressurized enclosures with filtered, corrosion-resistant air handling units, not just
sealed doors.
Material Science: Specifying aluminum alloys with the right anodization, using specific grades of stainless steel
(304 isn't always enough; sometimes you need 316), and selecting conformal coatings for PCBs that can
withstand salt mist.
Electrical Safety: This is where standards like UL 9540 and IEC 62933 provide the baseline, but you need to go
beyond. Connectors need to be IP68-rated and designed to prevent capillary action that draws moisture in.

https://www.nrel.gov


Thermal Management: A liquid-cooled system isn't just for efficiency; it's a corrosion fighter. By keeping all
critical power electronics in a sealed, dry, coolant-bathed loop, you remove them entirely from the aggressive
external atmosphere.

The 5MWh Rapid-Deployment Solution: A Closer Look

This is where our approach at Highjoule with our rapid-deployment 5MWh platform comes in. We didn't adapt an
inland design for the coast; we designed it for the coast from the ground up. The goal was a solution you could deploy
fast (cutting down on expensive, weather-exposed site work) but would stand the test of time.

Let me break down a few key specs that matter:

Feature Standard BESS Challenge Highjoule's Coastal 5MWh Approach
Enclosure ISO container with paint Patent-pending modular enclosure with

double-seal airlocks, positive pressure
maintenance, and salt-spray certified
coatings (ASTM B117 tested).

Cooling Air-cooled with louvers Closed-loop liquid cooling for battery
racks and power conversion system
(PCS). Zero external air exchange
inside the battery zone.

Electrical Components Commercial/Industrial grade All external connectors & busways
specified to IEC 60068-2-52 (Salt Mist
Corrosion) standards. Internal
monitoring uses corrosion-resistant
sensors.

Compliance UL 9540, IEC 62619 Fully compliant, plus additional
validation for salt-spray per IEEE 1585
and corrosion protection audits aligned
with coastal utility standards.

The "rapid deployment" part is crucial. By delivering this as a pre-integrated, pre-tested megawatt-scale block, we
minimize the time your system's internals are exposed to the elements during commissioning. Fewer field connections
mean fewer potential ingress points.

A Real-World Case: Learning from the Field

Let me give you a non-proprietary example from a project we supported in the Gulf Coast region. The client needed a
20 MWh BESS for a critical industrial facility to provide backup power and demand charge management. The site was
less than a mile from the water, with high humidity and constant salt aerosol in the air.

The initial plan from another vendor was a modified standard container. During the review, we pointed out the risk of
the air-filtering system clogging with salt crystals and the potential for corrosion on the internal busbars from
microscopic salt intrusion. The client did a lifecycle cost analysis and realized the potential O&M overrun was a deal-
breaker.

We stepped in with our coastal-ready 5MWh modules. The key differentiator was the independent, sealed thermal
management system. While the outside of the enclosures still needs regular washing (that's inevitable), the heart of the
systemthe battery racks and PCSoperate in a pristine, controlled environment. Two years in, the system's availability is
above 99%, and the planned maintenance is exactly that: planned, not reactive.



  

Why Thermal Management & C-Rate Are Your Secret Weapons

Now, let's get a bit technical, but I promise to keep it simple. You'll hear terms like C-Rate and Thermal Management
thrown around. In a coastal environment, they're not just performance metrics; they're longevity levers.

C-Rate is basically how fast you charge or discharge the battery. A 1C rate means you can empty a full battery in one
hour. For a 5MWh unit, that's a 5MW power rating. Some systems push for very high C-Rates (like 2C or more) for
extreme frequency regulation. However, higher C-rates generate more heat. In a salty, humid environment, managing
that heat becomes exponentially harder if you're using air-cooling. Excess heat accelerates every degradation
mechanism, and when combined with a corrosive atmosphere, it's a double whammy.

That's why our design focuses on a robust liquid thermal management system that can handle sustained, high C-rate
operation without breaking a sweat. It maintains an even temperature across all battery cells, preventing hot spots that
degrade faster. This stability is what allows us to confidently offer performance warranties in harsh environments. It's
engineering for the real world, not the datasheet.

The End Goal: Lowering Your Real-World LCOE

At the end of the day, we're all talking about the Levelized Cost of Storage (LCOS or LCOE for storage). Every
unscheduled maintenance visit, every early component replacement, every percentage point of degraded capacity due to
corrosion directly hits your LCOE. A cheaper upfront capex can be the most expensive choice if it leads to higher opex
and a shorter asset life.

Our philosophy at Highjoule is to engineer out these risks at the design stage. By investing in the right materials, a
superior cooling architecture, and a deployment model that reduces field exposure, we aim to give you the lowest
possible total lifecycle cost. Your asset performs reliably, your O&M team can sleep better, and your financial model
holds firm against the salty breeze.

So, if you're mapping out a project where you can smell the ocean from the site, let's talk. What's the single biggest



corrosion-related concern keeping you up for your next BESS deployment?
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