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Navigating the Salt Spray: A Pragmatic Look at Liquid-Cooled 5SMWh BESS for
Coastal Grids

Hey there. Let's grab a virtual coffee. If you're planning a utility-scale battery storage project along a coastlinebe it in
California, Florida, the North Sea coasts, or the Mediterraneanyou've likely felt that nagging concern. The sea breeze is
great for a holiday, but honestly, it's a relentless, corrosive enemy for industrial equipment. 1've walked dozens of sites
where salt spray has accelerated corrosion on electrical cabinets and HVAC units, turning a 20-year design life project
into a 10-year maintenance headache. Today, | want to break down a specific solution we're seeing more of: the liquid-
cooled 5SMWh utility-scale Battery Energy Storage System (BESS). We'll talk about its real benefits and, just as
importantly, its drawbacks for these harsh environments. No marketing fluff, just the stuff we deal with on site.
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The Problem: Why Salt Air is a Billion-Dollar Headache

The phenomenon is simple: coastal areas are prime locations for renewable energy generation (offshore wind, coastal
solar) and major load centers. Placing BESS here minimizes transmission losses. But salt spray, laden with chloride ions,
creates a highly conductive and corrosive film on everything it touches. The standard approach for years has been air-
cooled containers. They rely on massive air filters and fans pulling in outside air to manage the immense heat generated
by batteries during high-power (high C-rate) charging and discharging. You see the issue? You're literally sucking in the
corrosive enemy to cool your most critical and expensive asset.

I've seen this firsthand on site: filters clogging faster than scheduled maintenance, leading to overheating and derating.
Worse, salt creep finds its way into busbars, sensor connections, and battery modules, leading to accelerated aging and
potential safety incidents. The National Renewable Energy Laboratory (NREL) has noted that environmental factors
like corrosion can significantly impact the levelized cost of storage (LCOS), sometimes by double-digit percentages over
a project's life.

The Agitation: Compounding Costs and Hidden Risks

Let's agitate that pain point a bit. It's not just about replacing a corroded part. It's a cascade. Reduced cooling efficiency
from clogged filters means your BESS can't operate at its nameplate power for as long. You're leaving money on the
table in energy markets. More frequent maintenance means more downtime and higher O&M costs. Then there's the
safety angle. Corrosion can lead to increased internal resistance, localized hot spots, and compromised electrical
isolation. In an industry where safety is paramount, governed by strict standards like UL 9540 and IEC 62933,
introducing an uncontrolled corrosive element is a fundamental risk. You're not just managing a battery; you're fighting
the environment.

The Solution: Enter the Liquid-Cooled 5MWh BESS
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So, what's the shift? The industry is moving towards liquid-cooled, high-density containers, like the 5SMWh utility-scale
units. The core idea is elegant: create a sealed, controlled internal climate. Instead of exchanging air with the corrosive
outside environment, a closed-loop liquid coolant circulates through cold plates directly attached to battery cells,
carrying heat away to an external dry cooler or chiller. The building's "lungs" are no longer exposed. At Highjoule,
when we design systems for coastal deployment, this sealed environment is the non-negotiable first principle. It allows us
to meet the stringent ingress protection (IP) and corrosion resistance categories required by coastal standards head-on.

The Benefits: More Than Just Cooling
The advantages in a salt-spray zone are transformative:

* Superior Corrosion Protection: The battery racks and electrical systems live in a clean, controlled atmosphere.
We specify materials and coatings for the external cabinet to handle the salt, but the critical internals are
shielded. This directly supports long-term compliance with safety standards.

* Enhanced Thermal Management & Higher C-Rate: Liquid is simply better at moving heat than air. This allows
the system to sustain higher charge and discharge rates (C-rates) without thermal runaway risk. For you, this
means more responsive grid services and the ability to capture more value cycles.

¢ Density and Footprint: A 5MWh liquid-cooled system often has a smaller footprint than an equivalent air-cooled
one. Coastal real estate is expensive. This density is a major economic driver.

¢ Predictable Performance & Lower LCOE: With stable temperatures and no corrosion-induced degradation, the
performance curve is flatter. Batteries last longer, maintenance is less frequent, and the all-important Levelized
Cost of Energy (LCOE) comes down. You're building a predictable asset, which financiers love.

The Drawbacks: The Full Picture
Now, let's be completely transparent. No technology is a silver bullet. Here are the challenges we engineer around:

¢ Higher Upfront Cost: The liquid cooling subsystempumps, cold plates, plumbing, chillersadds capital cost.
You're trading CapEx for OpEx and reliability. The business case must be calculated over the 15-20 year life,




* Increased System Complexity: More components mean more potential points of failure. This is where design
and quality matter immensely. At Highjoule, we use redundant pump systems and smart monitoring to mitigate
this. You need a provider with robust remote monitoring and local service capability.

¢ External Cooler Maintenance: While the battery is sealed, the external dry cooler still needs attention. Its fins
can accumulate salt and debris, requiring a specific maintenance regimen. It's a much simpler task than cleaning
internal components, but it can't be ignored.

¢ Leak Risk: It's a liquid system. A leak inside the container is a serious event. This is mitigated through rigorous
factory testing (think UL standards), high-quality fittings, and dielectric coolants that are less conductive. The
risk is managed, but it must be acknowledged and designed out from the start.

A Real-World Case: Learning from the Field

Let me give you an example from a project we supported in Northern Germany. The client had a 20 MW solar farm
near the coast and needed a 10 MW/20 MWh BESS for peak shaving and grid balancing. The initial proposal was for
standard air-cooled containers. Our team did a site corrosion assessment and pushed for a liquid-cooled design. The
challenge was convincing them of the value.

We modeled the LCOE, showing that while the liquid system was ~15% higher in CapEx, the projected maintenance
savings and avoided downtime from corrosion-related issues would break even in year 7 and yield significant savings
thereafter. The clincher was the ability to guarantee a higher cycle life and performance retention in the salt-spray
environment, which was crucial for their bankability. They went liquid-cooled. Two years in, their performance data is
within 99% of the model, and their O&M team reports "night and day difference™ in upkeep compared to a nearby air-
cooled site.

Expert Insight: Thermal Management, C-Rate, and Your LCOE

Here's my take, from the engineering trenches. When we talk about thermal management, we're really talking about

cell longevity and safety. Every 10C reduction in average operating temperature can double cell life. Liquid cooling

gives you that precise control. This ties directly to C-ratethe speed of charge/discharge. A grid needs fast response. An
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power. A liquid-cooled system maintains it, earning more revenue.

Both of these factors are the biggest levers on your project's LCOE. LCOE isn't just about the cheapest box; it's the
total cost over total energy delivered. A system that lasts longer and performs consistently delivers a lower LCOE. In a
corrosive environment, liquid cooling isn't an optional upgrade; it's a fundamental enabler of the financial model. It's
how you build an asset that stands up to both the market and the elements.

Your Next Step

So, is a liquid-cooled 5MWh BESS the right choice for your coastal project? Honestly, if you're looking at a 10+ year
asset in a moderate to severe salt-spray zone, the answer is increasingly yes. The drawbacks are manageable with good
design and the right partner. The benefitsprotection, performance, and ultimately, a healthier LCOEare compelling.

The key is to start with a site-specific assessment. What's the corrosion category? What are your exact duty cycles and
revenue streams? At Highjoule, this is where our conversation always begins: not with a brochure, but with your site
data and business model. What's the one question about your coastal site that's keeping you up at night?
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