Air-cooled BESS Environmental Impact in Coastal Salt-spray Areas: A
1MWh Case Study
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The Silent Battle: How Coastal Air Eats Away at Your Energy Storage
(And What to Do About It)

Let's be honest. When you're planning a solar-plus-storage project along a beautiful coastline C be it in California,
Florida, or the North Sea coast C the last thing you want to think about is salt. You're focused on kwh, ROI, and grid
services. But after 20+ years on sites from the Gulf of Mexico to the Mediterranean, I've learned this firsthand: ignore
the salt spray, and it will come for your balance sheet. Today, | want to chat about a specific, often underestimated
challenge: the environmental impact and real-world durability of air-cooled 1MWh solar storage systems in these harsh,
salty environments. It's not just about corrosion on the outside; it's about what happens inside the box that truly
matters.
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The Problem: More Than Just Rusty Metal

The industry phenomenon is clear: renewable deployment is accelerating in coastal regions. The International Energy
Agency (IEA) notes that a significant portion of new solar capacity is being built in areas with high corrosion potential.
For a standard, air-cooled Battery Energy Storage System (BESS), this isn't a simple paint job issue. The core challenge
lies in the thermal management system itself.

Air-cooling works by pulling ambient air through the battery container to manage heat. In a salt-spray environment,
that "ambient air" is laden with conductive, corrosive chloride particles. Honestly, I've opened up units after just 18
months near a coast, and found salt crusting on fan blades, filters completely clogged, and more worryingly, traces of
salt dust settling on the busbars and battery modules themselves. This isn't a future "maybe™ C it's a guaranteed,
accelerated wear mechanism. The problem isn't just the initial capital expense (CAPEX) of the unit; it's the relentless
operational expense (OPEX) from premature maintenance, efficiency loss, and safety risks that hammer your Levelized
Cost of Storage (LCOS).

The Hidden Cost: When Efficiency Takes a Dive

Let's agitate that pain point a bit. Salt intrusion impacts an air-cooled 1MWh system in three cascading ways:

* Heat Exchange Degradation: Salt clogs air filters rapidly, increasing the system’s static pressure. Fans work
harder, drawing more auxiliary power (sometimes spiking by 15-20%), just to move less air. The result? Reduced
cooling capacity.

* Increased Operating Temperature: With impaired cooling, battery cells run hotter. Every 10C rise above
optimal range can, as studies from places like NREL indicate, potentially double the rate of chemical
degradation. This directly shortens lifespan and reduces overall throughput.

* Corrosion and Safety: Salt is hygroscopic C it attracts moisture. This creates a corrosive film on electrical
connections, increasing resistance and creating hot spots. It's a slow-burn threat to electrical safety and a direct
conflict with the long-term reliability demands of UL 9540 and IEC 62933 standards.
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of a degraded asset on your project's financial and safety performance.

A Better Way: Engineering for the Real World

The solution isn't to avoid coastal projects C that's where the energy is often needed most. The solution is to specify
systems engineered from the ground up for this specific environmental impact. At Highjoule, we learned this through
hard-won field experience. Our approach for coastal 1MWh+ deployments moves beyond just specifying "marine-grade
paint."

It starts with a sealed, corrosion-protected thermal system. Instead of exposing the critical battery air path to the outside
environment, we use indirect air-cooling or liquid-cooled designs with sealed, external heat exchangers. Only the
rugged, cleanable heat exchanger fins see the salty air. The battery cells breathe clean, dry, controlled air inside a sealed
loop. This one design philosophy, which we've baked into our UL and IEC-certified platforms, eliminates about 80% of
the salt-related failure modes I used to troubleshoot on older sites.

Case in Point: A Florida Community Microgrid

Let me give you a concrete example. We deployed a 1.2MWh air-cooled (indirect) BESS for a solar-powered
community microgrid on a barrier island in Florida. The challenge was textbook: hurricane zone, salt spray, high
humidity, and a need for 24/7 resilience.

The previous proposal from another vendor used a standard direct air-cooled unit. Our team pushed back, highlighting
the filter maintenance nightmare and cell degradation risk. We proposed our system with the sealed thermal
management and an upgraded corrosion protection package (C5-M per ISO 12944).

The outcome? After two years and one major storm season, the performance data tells the story. While comparable
direct-air systems in the region have reported increased cooling auxiliary loads and quarterly filter change cycles, our
unit maintains its rated efficiency. The local O&M crew simply rinses the external heat exchangers during routine site
visits. No salt has breached the battery compartment. The project's LCOS forecast is holding steady, and the client
avoided unplanned downtime. That's the real-world value of matching the technology to the environment.
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Beyond the Box: The Bigger Picture on LCOE & Safety

As an engineer who has to sign off on system safety, my insight here is simple: thermal management is the heartbeat of a
BESS. In a salty environment, compromising on that heartbeat to save a bit on upfront CAPEX is a false economy.
When you evaluate a IMWh container, ask the hard questions:

* "|s this cooling system truly sealed from external contaminants?"

e "What is the proven corrosion protection standard for my specific location (C3, C4, C5-M)?"

* "How does the C-rate and cycling performance hold up when the filters are 50% clogged with salt?" C because
they will be.

Our design philosophy at Highjoule is to front-load the durability. It might mean a slightly different conversation during
procurement, but it leads to a vastly different C and quieter C conversation five years into operation when the system is
still performing as modeled, the safety certifications remain valid, and the total cost of ownership is predictable.

So, for your next coastal storage project, what's the one specification you're going to scrutinize beyond the nameplate
capacity and warranty? Let's talk about what really lasts.

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/environmental-impact-of-air-cooled-1mwh-solar-storage-for-coastal-salt-spray-
environments



http://www.tcpdf.org

