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The Silent Coastal Killer: Salt, Humidity, and Your BESS

Honestly, if you're looking at deploying battery storage anywhere near an ocean, a great lake, or even certain industrial
corridors, there's one challenge that keeps project managers and asset owners up at night. It's not the initial capex, and
it's not even grid interconnection delays. It's corrosion. Specifically, salt-induced corrosion. I've walked through sites in
Florida and along the North Sea coast where, within 18 months, you can see the telltale white crust on electrical
enclosures and the dulling of metal surfaces. It's aggressive.

The problem is twofold. First, the obvious: salt spray accelerates the corrosion of battery cabinet enclosures, busbars,
and electrical connections. This isn't just a cosmetic issue; it's a major safety and reliability risk. Second, and this is often
underestimated, is the humidity and temperature swings that come with these environments. They force your battery's
thermal management system to work overtime. According to a NREL report, every 10C increase above a battery's ideal
temperature range can halve its cycle life. In a salty, humid environment, you're often battling high ambient temps and
trying to keep the system sealed from corrosive elements. It's a tough balancing act.

Why Air-Cooling Falls Short by the Sea

Here's the thing about traditional air-cooled battery containers: they need to breathe. They pull in outside air, cool the
battery racks, and exhaust the hot air. On a coastal site, "outside air" is full of salt mist and moisture. To combat this,
filters are used, but they clog quickly, reducing efficiency. Or, the system is designed to be more sealed, which then leads
to overheating because the air inside just recirculates and gets hotter.

I've seen this firsthand on site. A commercial storage project in the Gulf of Mexico was using a high-end air-cooled
system. Their maintenance logs showed filter changes every 3-4 weeks, and they still had to derate the system's power
output (the C-rate) during the hottest, most humid months to prevent overheating alarms. That means the asset wasn't
delivering the promised revenue from grid services or demand charge reduction. The operational costs (O&M) were
creeping up, and the long-term degradation of the batteries was a big question mark. This is the agitation phase C
where a standard solution starts costing you real money and adding unseen risk.

The Liquid-Cooling Advantage: A Real-World Fix

This is where the real-world case for liquid-cooled photovoltaic storage systems becomes undeniable. The core solution
is elegantly simple: you completely decouple the battery's thermal management from the corrosive external
environment. Instead of pumping salty air past the cells, you pump a cooled, non-conductive dielectric fluid through
cold plates attached directly to the battery modules.

The system is essentially closed-loop. The battery enclosure can be hermetically sealed to IP65 or higher standards,
keeping salt and humidity out for good. The heat is captured by the liquid and transferred to a external dry cooler or
chiller. It's a game-changer for coastal sites. At Highjoule, when we design for these environments, we start with a liquid-
cooled architecture as the baseline. It's not just an option; it's a necessity for achieving the 15-20 year lifespan that

https://www.nrel.gov


project financiers demand. Our systems are built from the ground up to meet and exceed UL 9540 and IEC 62933
standards, with materials and sealing specs that are specifically graded for salt-spray corrosion resistance (think ASTM
B117 testing).

Key Technical Upsides in Plain English:

Precise Thermal Control: Liquid is simply better at carrying heat away than air. We maintain cell temperatures
within a tight 2-3C window across the entire rack, minimizing degradation.
Sealed for Life: No more filter changes. No more corrosive particles inside. The maintenance focus shifts from
survival to performance monitoring.
Higher Power, Denser Packing: Because cooling is so efficient, we can safely support higher continuous C-rates
(charge/discharge power) and pack more energy (kWh) into a smaller footprint. That improves your land use
and revenue potential.

Case Study: A Coastal Microgrid in Northern California

Let me give you a concrete example. We partnered on a project for a remote water treatment facility on the Northern
California coast. The challenge was classic: unreliable grid, high demand charges, and a mandate for resilience. The site
was less than 500 meters from the Pacific, with constant salt-laden fog.

The initial design from another vendor proposed a fortified air-cooled container. Our team did a site assessment and
pushed for a liquid-cooled solution. The debate came down to CapEx versus long-term OpEx and reliability. We
presented the data on expected maintenance costs, potential downtime from corrosion-related faults, and the projected
battery degradation curves.

The winning solution was a 2 MWh Highjoule Hydra-Core liquid-cooled BESS, integrated with their existing solar PV.
Here's what made it work:

The container is a sealed unit with corrosion-resistant coatings on all external surfaces.
The liquid cooling loops maintain optimal temperature year-round, allowing the system to consistently deliver its
full 1 MW output for grid support and peak shaving, even during the facility's high-water-use summer months.
From a compliance perspective, having a fully sealed system simplified meeting local environmental and safety
codes for a coastal zone.

Two years in, the facility manager's main comment was: "It's the only piece of critical equipment out there we don't
worry about." The system's availability has been over 99%, and their maintenance logs show zero corrosion-related
work orders. That's the proof point.



  

Beyond Cooling: LCOE and Inherent Safety

When you zoom out, the impact of a technology choice like this hits your bottom line through Levelized Cost of Storage
(LCOE). LCOE is the total lifetime cost of your storage asset divided by the total energy it will dispatch. Liquid cooling
directly improves LCOE in harsh environments by:

1. Extending Battery Life: Lower, stable temperatures mean slower degradation. You're getting more cycles out of
your capital investment.

2. Reducing Operational Costs: Eliminating filter changes, corrosion repairs, and unscheduled downtime cuts
OpEx significantly.

3. Maximizing Revenue: A system that isn't derating due to heat can capture every possible revenue hour from
frequency regulation or energy arbitrage.

There's also a critical safety angle. A sealed, liquid-cooled system has another layer of protection. In the extremely rare
event of a thermal runaway event in a single cell, the cooling liquid can help isolate and contain the heat, preventing
propagation. This inherent safety-by-design philosophy is baked into our approach and is a key reason our systems are
certified to the latest UL standards.

Your Next Steps: Questions to Ask Your Vendor

So, if you're evaluating storage for a site with high humidity, salt spray, or just generally harsh conditions, move beyond
the spec sheet. Ask your potential suppliers these questions based on real-world, on-the-ground experience:

"Can you show me a real-world case study of a liquid-cooled photovoltaic storage system for coastal salt-spray
environments that you've personally been involved with?"
"What specific standards (UL, IEC, IEEE) does your enclosure and cooling system design meet for corrosion
protection?"
"How does your thermal management design ensure uniform temperature across all cells, and what is the
projected impact on battery degradation over 10 years in my specific climate?"



"What is the projected 10-year O&M cost comparison between your liquid-cooled system and an air-cooled
alternative for my site?"

The right technology isn't just about the first cost. It's about ensuring your asset performs, safely and profitably, for its
entire designed life - even when the air itself is working against you. That's the real-world engineering challenge, and
that's where the right solution pays dividends for decades.

Got a specific site in mind with challenging conditions? I'd be curious to hear what your top concern is.

Author: James Zhang

20+ years agricultural energy storage engineer / Highjoule CTO

URL: https://justenergy.co.za/articles/real-world-case-study-of-liquid-cooled-photovoltaic-storage-system-for-coastal-salt-spray-
environments

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

