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The Silent Cost of Salt: Why Your Coastal BESS Investment Is at Risk

Let's be honest, when you're planning a hybrid solar-diesel system for a coastal industrial site or a microgrid project, the
big numbers grab your attention: the capital expenditure, the projected LCOE (Levelized Cost of Energy), the solar
panel efficiency. But there's a silent, creeping factor that I've seen firsthand on site, from the Gulf Coast to the North
Sea, that can quietly eat into those returns and compromise your entire system's integrity: salt spray.

For air-cooled systems, which are a fantastic, cost-effective workhorse for many commercial and industrial applications,
this is a particularly critical point. That very air that cools your battery racks and power electronics is laden with
corrosive salt aerosols. It's not just about surface rust. According to a National Renewable Energy Laboratory (NREL)
report on durability, corrosion from environmental factors is a leading cause of premature failure in electrical
components, significantly impacting system availability and total cost of ownership. You're not just deploying hardware;
you're deploying it into one of the most aggressive environments for metals and electronics.

From Corrosion to Catastrophe: The Real-World Impact

The problem with salt corrosion isn't that it causes a dramatic, overnight failure. It's a slow, insidious process. 1've
opened up enclosures where terminal connections have developed high-resistance paths due to corrosion, leading to
localized heating C a serious fire risk. I've seen fan blades in air-cooling assemblies become unbalanced from salt
buildup, reducing airflow, causing hotspots, and accelerating battery degradation. Honestly, when thermal management
is compromised, your system's C-rate C essentially its safe charge and discharge speed C has to be derated to prevent
damage. You paid for a system capable of a certain performance, but you're only getting a fraction of it because of a
maintenance oversight.

This directly hits your bottom line. Reduced efficiency means less energy arbitrage or backup capability. Premature
battery replacement destroys your LCOE calculations. And safety incidents? They can be catastrophic, not just in cost
but in reputation, especially under the scrutiny of standards like UL 9540 and IEC 62933, which emphasize ongoing
safety and risk mitigation.

Your Essential Maintenance Checklist for Air-Cooled Hybrid Solar-Diesel Systems
So, how do you fight back against the environment? It comes down to a disciplined, proactive maintenance regimen
tailored for the coast. This isn't a generic checklist; it's a battle plan for salt spray conditions. At Highjoule, our field

service teams live by these principles, and they form the backbone of our long-term service agreements.

Here is a core framework for your Maintenance Checklist for Air-cooled Hybrid Solar-Diesel System for Coastal Salt-
spray Environments:

Weekly to Monthly Visual & Performance Checks:
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air. This is the first line of defense.

¢ Filter Inspection: Check and clean/replace air filters (if equipped) far more frequently than inland specifications
recommend.

¢ Thermal Camera Scan: Use a thermal imaging camera on electrical connections, busbars, and battery terminals
to identify hot spots caused by corrosion.

* BMS Data Audit: Closely monitor temperature differentials across battery racks. A widening delta often points
to uneven airflow due to clogged paths.

Quarterly Detailed Inspections:

¢ Corrosion Mapping: Physically inspect all external and internal metallic surfaces, enclosures, cable trays, and
structural components. Look for white crust (chloride salts) or reddish-brown rust.

* Electrical Integrity: Torque-check critical electrical connections. Corrosion can cause assemblies to loosen.

* Cooling System Deep Clean: Power down and safely clean fan blades, heatsinks, and internal air channels of salt
deposits.

¢ Seal & Gasket Integrity: Check the condition of door seals, conduit seals, and any cable gland entries. A small
failed seal is a highway for salt-laden moisture.

Annual Comprehensive Service:

* Protective Coating Re-application: Touch up or re-apply anti-corrosion coatings on designated structural parts,
as per manufacturer's guidelines.

¢ Dielectric Strength Testing: Consider insulation resistance testing on cables and components, as salt can degrade
insulating materials.

¢ Full System Performance Test: Run the system through its full operational profile (solar charge, diesel backup,
grid discharge) to ensure no corrosion-related performance lag.

Case Study: A North Sea Challenge

Let me give you a real example. We worked with a fish processing plant on the German North Sea coast. They had a
500kWh air-cooled BESS paired with solar and diesel gensets for peak shaving and backup. After 18 months, they
complained of a 15% loss in usable capacity and alarm triggers.

Our team found the issue: salt had completely clogged the narrow air channels around the battery modules inside the
container. The system's internal air was recirculating heat because the external heat exchangers were also coated. The
batteries were constantly thermally stressed, degrading faster. The fix involved a deep chemical clean of the heat
exchangers, redesigning internal air baffles for easier access, and instituting a bi-monthly filter and visual check protocol.
The project taught us that standard IP ratings aren't enough; you need design-for-maintenance in these environments.
Now, our containerized systems for coastal use feature wider air paths, corrosion-resistant coatings that meet 1ISO 12944
C5-M standards, and easy-access panels precisely for this reason.




Beyond the Checklist: Expert Insights on LCOE and Thermal Management

A checklist is a tool, but understanding the "why" makes it powerful. Think about thermal management. In an air-
cooled system, it's everything. Batteries have an optimal temperature window. Stray outside it, and degradation
accelerates exponentially. Salt corrosion impacts thermal management in two ways: it insulates heatsinks (reducing
cooling) and increases electrical resistance (creating more heat). This double-whammy forces your Battery Management
System (BMS) to work harder, potentially limiting C-rate to protect the cells. You bought a sports car, but it's only
allowing you to drive in first gear to prevent the engine from overheating.

This is where your true LCOE is determined. The International Energy Agency (IEA) consistently highlights
operational longevity as a key to reducing storage costs. A well-maintained system in a harsh environment might have a
slightly higher annual OPEX, but it extends the system life from maybe 7 years to 12+ years. That drastically lowers
your levelized cost. The cheapest component is often the one you don't have to replace prematurely.

Partnering for Long-Term Resilience

The ultimate solution isn't just a piece of paper with a checklist. It's a partnership with a provider who designs with
these environments in mind and stands by the system for the long haul. At Highjoule, our engineering for coastal
projects starts with the selection of materials and coatings that meet the highest UL and IEC standards for corrosion
resistance. We design our air-cooled systems with excess cooling capacity and easy-serviceability as default for these use-
cases.

But more importantly, we translate that checklist into actionable, scheduled service plans managed by local technicians
who understand both the technology and the local environment. Because the goal isn't just to sell you a battery system.
The goal is to ensure that system delivers on its promised return on investment, safely and reliably, for its entire lifespan,
even with the salt-laden wind blowing against it every day.

What's the one maintenance item you think is most often overlooked in coastal industrial settings? 1'd love to hear your
perspective.
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