Grid-forming BESS Maintenance in Coastal Areas: Salt Spray Checklist
& Best Practices
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The Silent Killer of Coastal BESS Projects: Salt Spray & Your
Maintenance Strategy

Honestly, if you've ever stood on a project site near the ocean, feeling that fine mist on your face, you know the
challenge isn't just the view. That salty air? It's a relentless, creeping threat to any piece of critical infrastructure,
especially a Battery Energy Storage System (BESS). I've been on sites from California’s Pacific Coast to the North Sea
in Germany, and the story is always the same. The initial deployment gets all the glory, but the real battle for reliability,
safety, and return on investment is won or lost in the mundane details of long-term maintenance. This is doubly true for
advanced, grid-forming BESS units that are becoming the backbone of modern, resilient grids. Today, let's talk about a
specific, often underestimated threat: coastal salt-spray environments, and the maintenance checklist that can save your
project from premature aging and catastrophic failure.
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The Problem: Why Salt Air is More Than a Nuisance

Let's cut to the chase. A standard industrial or utility BESS is a complex assembly of sensitive electronics (inverters,
controllers), high-power electrical connections, and sophisticated thermal management systems, all housed in a
container. Salt spray, laden with chloride ions, is profoundly corrosive. It doesn't just dirty the exterior; it initiates and
accelerates galvanic corrosion, especially on dissimilar metal contactsthink aluminum enclosures and copper busbars. It
can creep into cooling fans, clog air filters, and create conductive paths on printed circuit boards, leading to short
circuits. The problem is pervasive. According to a National Renewable Energy Laboratory (NREL) report on durability,
environmental factors like salt aerosol are a leading cause of performance degradation in outdoor energy systems,
potentially reducing equipment lifespan by up to 30% in aggressive environments if not managed.

And here's the kicker for grid-forming BESS: these systems aren't just sitting there charging and discharging. They are
actively regulating grid voltage and frequency, requiring millisecond-level response from their power conversion
systems. Any corrosion-induced resistance in a connection or a fault in a sensor can delay that response or cause a
malfunction, compromising the very grid stability they're meant to support.

The Real Cost: When Corrosion Hits the Bottom Line

I've seen this firsthand. A few years back, | was called to a 20 MW/40 MWh BESS facility on a European coastline
after only 18 months of operation. The performance data showed erratic voltage readings and occasional, unexplained
tripping. On site, we opened a power conversion skid. The internal aluminum chassis showed significant white, powdery
corrosion. More critically, the signal connectors for current sensors had green copper oxide buildup, introducing noise
and errors. The system wasn't failing completely, but its "brain" was getting faulty signals, leading to inefficient and
sometimes unsafe operation.

The flnanC|aI |mpact wasn't jUSt the service call. It was the cumulatlve Ioss of revenue from derated operatlon the risk of
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years ahead of schedule. This directly attacks your Levelized Cost of Storage (LCOS). A study by the International
Renewable Energy Agency (IRENA) emphasizes that operational and maintenance costs, heavily influenced by
environment-induced degradation, are a significant variable in the total cost of ownership for storage assets. Neglecting
salt spray isn't an operational oversight; it's a direct threat to your project's financial model.

The Solution: A Proactive Maintenance Mindset & Checklist

So, what's the answer? It's not a magic coating or a "set-and-forget" box. The solution is a shift from reactive to
proactive, condition-based maintenance, guided by a checklist specifically designed for the coastal threat. This isn't
about creating more work; it's about intelligent, scheduled interventions that prevent big problems. At Highjoule, our
field service teams live by this philosophy. Our systems are built to UL 9540 and IEC 62933 standards, which dictate
robust safety and design, but even the best hardware needs a watchful eye in harsh environments. Our approach
integrates this environmental checklist right into the digital O&M platform we provide with our deployments, triggering
alerts based on local environmental data and runtime.

Core of the Checklist: What to Inspect and When

Here's a distilled version of the critical items we focus on. This should be part of a broader quarterly or semi-annual
service routine, with some visual checks done monthly by on-site personnel.

Exterior & Enclosure (Monthly Visual / Quarterly Detailed)

¢ Container Exterior & Seals: Inspect for any paint blistering, corrosion spots, or degradation of sealants around
doors, cable entries, and roof seams. Salt accelerates UV degradation.

¢ Air Filtration System: This is the lungs of your BESS. Check and replace inlet air filters far more frequently than
inland sites. Clogged filters strain cooling fans and reduce thermal management efficiency.

® Cooling Fan Grilles & Heat Exchangers: Look for salt accumulation on fins. Gently clean with low-pressure,
deionized water if allowed by the manufacturer. Never use high pressure or corrosive cleaners.

Interior & Electrical (Quarterly / Bi-Annually by Qualified Tech)

¢ Electrical Connections & Busbars: Torgue check is standard. But in coastal sites, also visually inspect for
discoloration (bluing of copper, white powder on aluminum). Apply manufacturer-approved anti-corrosion
dielectric grease during scheduled maintenance.

¢ Control Cabinets & PCBs: Look for any signs of moisture ingress or condensation. Inspect for dulling or "green
fur" (copper corrosion) on connector pins. Ensure cabinet environmental seals are intact.

¢ Grounding System: Corrosion here is a silent safety killer. Inspect grounding lugs and connections for integrity
and low resistance.

System-Level (Continuous & Quarterly Review)

* Thermal Management Data: Monitor for rising temperatures or increased fan speeds over time at similar
ambient conditions. This can indicate fouled heat exchangers or internal airflow blockage.

¢ Insulation Resistance Monitoring: Track insulation resistance values for battery strings and main DC bus. A
gradual downward trend can indicate moisture and contamination ingress.
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A Real-World Lesson from the Field

Let me give you a positive example. We deployed a 5 MW grid-forming BESS for a microgrid at a port facility in the
Southern United States. The site is exposed, salty, and humid. From day one, the maintenance contract included our
enhanced coastal checklist. Every quarter, our local partner would inspect filters, seals, and do a thermal imaging scan
of electrical panels. In the second year, a thermal scan revealed a slightly elevated temperature on one of the DC
disconnect enclosures. Upon inspection, they found the gasket had slightly deformed, allowing minimal but persistent
salty moisture inside. The connection was still fine, but corrosion was starting. It was cleaned, treated, and the gasket
was replaced in under two hours. Total cost: minimal. Potential cost avoided: a major DC arc-fault event or a failed
disconnect during a critical grid support event. This is the power of the checklistit turns unknown risks into managed,
minor tasks.

Beyond the Checklist: Thermal, Electrical, and LCOE Insights

As an engineer, | think about how these points connect. Thermal management is key. Salt-clogged filters make fans
work harder, drawing in more salty air, and reducing cooling efficiency. An overheated battery degrades faster and an
overheated inverter may derate its power output (affecting its C-rate capability). Suddenly, your 2C system is effectively
a 1.5C system when you need it most, impacting both performance and revenue.

This all flows into LCOE/LCOS. Think of maintenance not as a cost, but as a capital preservation tool. Extending the
productive life of your BESS asset by 3-5 years through diligent care dramatically improves its economics. The small,
scheduled investment in inspections and preventative parts (like filters) has a massive multiplier effect on total lifetime
energy throughput and financial return. It ensures the system performs to its nameplate specslike its grid-forming
capabilitiesfor its entire design life.

This is why at Highjoule, we design with maintenance in mind from the start. Our containerized BESS solutions use
corrosion-resistant coatings and materials specified for C5-M (Marine) environments per ISO 12944. We provide easy
access to filters and inspection points. And most importantly, we train local partners on these specific environmental
challenges, because a checkist is only as good as the person holdl[lg it.
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Your Project's Next Step

If you're planning or operating a BESS near the coast, the question isn't if salt will be an issue, but how you're
managing it. Does your O&M plan have specific provisions for salt spray? Does your provider have the on-the-ground
experience to know what to look for? 1'd recommend pulling out your system's O&M manual today and cross-
referencing it with the points we discussed. Feel free to reach out if you want a second opinion on your maintenance
strategysometimes a quick conversation over (virtual) coffee can spot a potential issue that saves a fortune down the line.
What's the biggest environmental challenge you're facing with your storage assets?
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