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Choosing the Right Partner: Navigating Liquid-Cooled Storage for
Coastal Challenges

Honestly, after two decades on sites from the North Sea to the Gulf of Mexico, I can tell you one thing for sure: the
ocean doesn't care about your CAPEX. That beautiful, aggressive salt-spray environment is the ultimate stress test for
any energy storage system. I've seen firsthand how standard air-cooled units can age prematurely in these conditions,
leading to corrosion headaches and unexpected downtime. For commercial and industrial decision-makers in coastal
regions, picking the right storage tech isn't just about performanceit's a fundamental question of asset protection and
long-term ROI.
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The Hidden Cost of Salt in the Air

Let's talk about the elephant in the room. You're looking at for a coastal facilitymaybe a resort, a port, or a
manufacturing plant. The business case for peak shaving and backup power is solid. But the standard industry approach
often treats "environment" as a checkbox: IP rating, done. The reality is more nuanced. Salt-laden moisture is insidious.
It doesn't just sit on the surface; it creeps into connectors, settles on busbars, and accelerates corrosion of critical thermal
management componentsespecially fans and heatsinks in air-cooled systems.

The result? I've been called to sites where the performance degradation wasn't a gentle slope but a cliff. After just 18-24
months in a harsh coastal zone, some systems see a noticeable drop in efficiency. Fans work harder (and louder), energy
loss increases, and the risk of a thermal runaway event due to compromised cooling goes up. According to a NREL
analysis on BESS in diverse climates, effective thermal management is the single largest factor influencing long-term
degradation and lifecycle cost. In salt-spray zones, that challenge is multiplied.

Why Liquid Cooling Wins at the Coast

This is where the industry's shift towards liquid-cooled battery energy storage systems (BESS) isn't just a trendit's a
survival adaptation. Think of it like this: an air-cooled system is like having fans blowing over a hot engine, exposing all
the internal components to the outside air. A liquid-cooled system, however, is like a car's radiator. The coolant
circulates in a sealed loop, directly absorbing heat from the battery cells, and then rejects that heat through a compact,
centrally managed heat exchanger.

The advantages for coastal sites are profound:

Sealed Defense: The battery rack itself becomes a sealed, protected environment. The corrosive external air has
minimal interaction with the sensitive electronics and cells.
Superior Thermal Control: Liquid is simply more efficient at moving heat than air. This allows for higher, more
consistent C-rate discharges (that's the speed at which you charge or discharge the battery) without pushing
temperatures into the danger zone. Stable temperatures mean longer cell life.
Reduced Footprint & Noise: Without massive air ducts and banks of fans, the overall enclosure can be more
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compact and much quietera real benefit for resorts or communities.

The bottom line? Liquid cooling directly tackles the two biggest coastal threats: corrosion from salt and thermal stress
from high ambient loads.

Beyond the Spec Sheet: What Truly Matters

Anyone can claim "salt-spray resistance." As a buyer, you need to dig deeper. Heres what I look at, based on hundreds
of site inspections:

Material Science: What specific coatings are used on the external enclosure (the container)? Is it a standard paint
or a marine-grade powder coating? What about the grade of stainless steel on external fittings?
Coolant Chemistry & Loop Design: The coolant itself must be non-conductive and non-corrosive. The design
should ensure zero risk of leakage into the battery compartment. Ask about the corrosion inhibitors in the
coolant mix.
Filtering & Pressurization: Even sealed systems need air exchange for control systems. Top-tier units use positive
pressure systems with HEPA and chemical filters to ensure any air coming in is clean and dry.
Compliance is King: This isn't optional. For the US market, look for UL 9540 and UL 9540A certification for
the overall system. For global projects, IEC 62619 and IEC 62933 are your baselines. These standards
rigorously test for safety under fault conditionsa critical trust factor.

At Highjoule, for instance, our liquid-cooled platform was designed from the ground up for these environments. We use
a dual-loop, dielectric coolant system and subject our enclosures to extended salt-fog testing per ASTM B117, far
beyond the typical requirement. It's about designing for the worst day, not just the average one.

The Top 10 Players for Harsh Environments

Based on my engagement with projects and industry peers, heres a look at ten manufacturers who are seriously
engineering solutions for coastal and salt-spray challenges. This isn't just about who's biggest, but who has the proven
technical focus on environmental hardening.

Manufacturer Key Strength for Coastal Sites Notable Standard / Feature
Fluence Global project portfolio with robust

containerized designs.
UL 9540 certified systems, advanced
climate control algorithms.

Tesla (Megapack) Highly integrated liquid cooling and
DC architecture.

Designed for diverse global sites, strong
field data history.

W?rtsil? Marine & offshore energy heritage,
understands corrosion.

IEC standards, focus on system-level
resilience.

CATL (TENER) Cell-to-pack innovation with integrated
liquid cooling.

High energy density, claims of zero
thermal runaway.

Powin Focus on serviceability and modularity
in harsh climates.

UL 9540, Centipede modular platform.

Energy Vault Novel non-lithium solutions (gravity,
flow battery) with inherent
environmental tolerance.

Reduced fire risk, less sensitive to
ambient conditions.

ESS Inc. Iron flow battery chemistry, inherently
non-flammable and stable.

Excellent for long-duration, minimal
cooling needs.

LG Energy Solution Vertically integrated cell and system
manufacturing.

IEC 62619, proven track record in
large-scale systems.

Samsung SDI Advanced cell technology with stringent
quality control.

Integrated module design with thermal
management.

Highjoule Technologies Purpose-built for C&I and microgrids
in corrosive environments.

ASTM B117 tested enclosures,
UL/IEC compliant, focus on LCOE
optimization.

The key takeaway? The "right" manufacturer depends on your specific site conditions, duration needs, and local service
support network.



A Real-World Test: Lessons from the Field

Let me share a case from a coastal microgrid project in Northern Germany we were involved with. The client, a small
utility, needed a 5 MWh BESS to stabilize the grid for a harbor area with lots of intermittent wind power. The site was
less than 500 meters from the sea. The initial proposal from another vendor was a modified air-cooled system.

We pushed for a liquid-cooled design. The upfront cost was about 8-10% higher. Fast forward three years: our system's
performance curve is holding steady, with degradation tracking exactly as modeled. The competing air-cooled system at
a similar nearby site? They've already had to replace two entire fan banks due to corrosion-induced failure, and their
energy throughput has degraded 15% more than projected. That's a direct hit to their Levelized Cost of Energy
(LCOE)the true metric of a system's economic value over its lifetime.

  

The lesson was clear: the higher initial CAPEX of a purpose-built liquid-cooled system was more than offset by the
avoided OPEX and sustained revenue from consistent performance. Its a classic case of "buy once, cry once."

Making the Smart Choice for Your Project

So, how do you move forward? Don't just get quotes. Issue a technical specification that demands evidence. Ask for:

Salt mist corrosion test reports (IEC 60068-2-52 or ASTM B117) for the enclosure.
Detailed thermal runaway propagation analysis per UL 9540A.
Clarification on maintenance schedules for the cooling loop in a salty environment.
References from projects in similar geographic settings.

The goal is to partner with a manufacturer who views the salt-spray environment not as an exception, but as a core
design condition. Their engineering team should be able to talk fluently about coolant chemistry, coating specifications,
and filter maintenance, not just megawatts and megawatt-hours.

What's the one question you wish you had asked your BESS vendor before your last coastal deployment?
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