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Beyond the Corrosion: The Real ROI of Liquid-Cooled BESS for Coastal
Projects

Hey there. If you're reading this, chances are you're evaluating an energy storage project for a site near the coast.
Maybe it's a data center in Florida, a manufacturing plant in the Netherlands, or a community microgrid in California.
You've run the numbers, but something keeps you up at night: what happens when that salty, humid air gets to your
battery containers? Honestly, I've been on sites where standard air-cooled units started showing corrosion on busbars
and sensor failures within 18 months in a mild coastal climate. The projected ROI? It went out the window with the
first major maintenance shutdown.

Let's have a coffee-chat about the real financials. It's not just about the upfront cost per kWh. For coastal and salt-spray

environments, the true Return on Investment (ROI) analysis hinges on one critical, often underestimated factor: thermal
management and environmental hardening. Today, we're diving deep into why liquid-cooled solar container BESS are

becoming the non-negotiable choice for durable, profitable projects by the sea.
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The Hidden Cost of Salt in the Air

Here's the problem we see all too often. A project gets the green light based on a generic BESS financial model. The site
is perfectflat land, good grid connection, high solar/wind resource. But the model uses standard degradation rates,
typical maintenance schedules, and assumes a pristine, controlled environment. Coastal salt-spray is anything but
pristine.

Salt aerosols are incredibly corrosive. They accelerate the oxidation of electrical contacts, corrode cooling fan blades
and heat sinks, and can create conductive paths on circuit boards, leading to premature failures. I've seen this firsthand:
a project in the Gulf of Mexico had to replace entire bank of cooling fans and conduct extensive busbar cleaning every 9
months, a cost never factored into the initial payback period. The agitation? This isn't a simple "clean it" job. It's
unplanned downtime, specialized corrosion-resistant parts at a premium, and a significant hit to system
availabilitywhich directly torpedoes revenue from energy arbitrage or capacity services.

Data Don't Lie: The Corrosion Premium

Let's look at some numbers. The National Renewable Energy Lab (NREL) has highlighted that environmental factors
can alter battery degradation rates by up to 300% in extreme cases. While not all coastal sites are "extreme," the
cumulative effect is real. More concretely, a study focusing on offshore and coastal infrastructure by the International
Energy Agency (IEA) notes that corrosion-related OPEX for electrical systems can be 40-70% higher in marine
environments compared to inland sites over a 10-year lifespan.

This is the "Corrosion Premium." It silently eats into your ROI through:

—————— S T il e e


https://www.nrel.gov
https://www.iea.org
https://www.iea.org

* Reduced Availability: More downtime for maintenance means fewer cycles and less revenue.
¢ Accelerated Degradation: Higher operating temperatures due to clogged air filters or failing fans worsen battery
wear, reducing total throughput over the system's life.

Case in Point: A North Sea Wind Farm's Storage Solution

Let me tell you about a project we were involved witha wind farm support facility on Germany's North Sea coast. The
challenge was storing excess wind energy for local use, but the site was exposed to relentless salt-laden winds and 85%-+
average humidity. The initial proposal was for a standard air-cooled BESS.

Our team pushed for a liquid-cooled container solution. Why? The sealed, closed-loop cooling system. The battery
racks are cooled by a dielectric fluid circulating through cold plates, with the heat exchanged via a liquid-to-liquid
system to an external dry cooler. The critical point; the battery compartment is completely isolated from the external,
corrosive atmosphere. No fans are pulling in salty air. The internal environment is stable, dry, and clean.

The result after two years of operation? Zero corrosion-related maintenance events. The system has maintained its rated
C-rate (the speed at which it charges/discharges) consistently because thermal management is precise, preventing
hotspots. The project operator's OpEx tracking is 35% below their budget for "environmental mitigation," and their
availability is above 99%. That's ROI you can bank on.

Liquid Cooling: More Than Just Temperature Control

So, liquid cooling solves the salt issue by sealing the system. But its ROI advantage goes further. For a commercial or
industrial decision-maker, it boils down to two things: power density and lifetime.

Air-cooled systems need space for air ducts and fans. Liquid-cooled systems are more compact, allowing for higher
energy density in the same footprinta big deal when land or pad space is costly. More importantly, precise temperature
control (keeping every cell within a tight 2C range, for example) dramatically slows the chemical aging of lithium-ion
batteries.
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Think of it like this: a battery cycled at a consistent 25C will last thousands of cycles more than one regularly hitting 35C
or 40C. This directly improves the Levelized Cost of Energy Storage (LCOE)the ultimate metric. You're spreading the
capital cost over more delivered MWh throughout the system’s life. At Highjoule, when we model ROI for coastal
projects, we factor in this extended lifetime and higher throughput, which often makes the slightly higher upfront cost of
liquid-cooled a clear winner in a 5-7 year view.

Standards Matter: UL and IEC Aren't Just Acronyms

In the US and EU, you must insist on systems built to relevant standards. For coastal sites, this goes beyond basic safety.
Look for containers that meet UL 9540 for system safety and, crucially, an ingress protection rating of at least IP55 or
higher (IEC 60529). The first'5' means dust-protected, but the second'5" means protection against low-pressure water
jets from any directionperfect for driving rain and salt spray. Our containers are designed and tested to these
benchmarks, because a standard meant for a desert farm won't cut it on a coast.

Building the ROI Model: LCOE is King

When you build your financial model, shift the focus from simple payback period to LCOE ($/MWh stored and
discharged). Heres a simplified comparison for a 2 MW/4 MWh project:

Cost Factor Standard Air-Cooled BESS (Coastal) Liquid-Cooled & Hardened BESS
Capital Cost (CapEX) Base +10-15%
Projected Annual OpEXx Base + "Corrosion Premium" (est. Base (sealed system)

+40%)
System Degradation Faster (higher temp variance, corrosion)Slower (precise thermal control)
Useful Lifespan Potentially reduced Extended (often by 2+ years)
Energy Throughput (Lifetime MWh)  Lower Higher
Calculated LCOE Higher Lower

The higher initial investment is amortized over more years and more megawatt-hours, while avoiding the recurring
corrosion tax. Thats the core of a positive ROl analysis for these challenging environments.

Your Next Step: Questions to Ask Your Vendor
Don't just take my word for it. When you're talking to potential suppliers for your coastal project, get specific. Ask them:

¢ "Can you show me the ingress protection (IP) rating certification for the container, specifically for the battery
compartment?"

* "What is the projected annual OpEx for maintenance in a C5-M (Marine) corrosion environment per 1SO
129447

¢ "How does your thermal management system maintain cell temperature uniformity, and what's the proven
impact on degradation rate?"

® "Can you provide an LCOE projection comparing your system to a baseline in my specific location?"

If they can't answer these clearly, it's a red flag. At Highjoule, we run these simulations and provide the data because
we've been deploying in these conditions for years. The right technology doesn't just solve an engineering problemit
protects your investment and ensures it delivers the returns you promised your board or stakeholders.

So, what's the one cost you haven't fully accounted for in your coastal storage project model?
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