Coastal ESS Maintenance: A Proactive Checklist for Salt-Spray
Environments
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That Salty Air is Eating Your BESS: A Field Engineer's Guide to Proactive
Maintenance

Honestly, I've lost count of how many times I've stood on a site near the coast, opened an ESS container door, and seen
the tell-tale white powder or the subtle bloom of rust on a bracket. The owner looks at me, a bit puzzled. "We specified
it for outdoor use, it's an industrial container. What's the issue?" The issue, my friends, is that salt-spray isn't
just'outdoor weather." It's a persistent, corrosive agent that standard industrial enclosures aren't fully designed to
combat long-term. And in the rush to deploy storage from California to the North Sea, this specific environmental
threat often becomes an afterthoughtuntil the first maintenance shock hits.
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The Hidden Cost of "Salt-Friendly™ Sites

We all know the drivers: the IEA highlights the need for a massive 6x increase in global grid-scale storage by 2030. A
huge portion of that will be co-located with renewables, which, let's face it, are often in coastal regions (wind, solar farms
near ports). The financials look great on paper. But here's the agitation: corrosion from salt-spray doesn’t just cause a
cosmetic problem. It's a slow, systemic attack.

I've seen this firsthand. A compromised HVAC filter seal allows salty, humid air to bypass filtration, coating internal
components. This leads to accelerated corrosion on electrical busbars, increasing resistance and creating hot spots. It
attacks the housing of battery management system (BMS) boards, risking signal integrity. The result? Unplanned
downtime, reduced system efficiency (hitting your LCOE calculations hard), increased O&M costs, and in worst-case
scenarios, a compromise of the safety systems designed to UL 9540 and IEC 62933. You didn’t just buy a battery; you
bought an energy asset. Corrosion is actively devaluing that asset.

Beyond the Spec Sheet: What Really Fails

Manufacturers will talk about IP ratings and standard coatings. But a static spec sheet doesn't account for the dynamic,
abrasive nature of coastal wind carrying salt. It's the maintenance of those protective features that determines longevity.
From my two decades on site, these are the common failure points I consistently log:

* HVAC & Filtration Systems: The first line of defense. Clogged salt-laden filters reduce cooling efficiency, forcing
compressors to work harder. More critically, if not sealed and maintained, they become the entry point for
contaminants.

* Door Seals & Gaskets: Constant thermal cycling and UV exposure degrade seals. A hairline gap you can't even
see is a highway for salty moisture.

¢ External Cable Trays & Conduits: Often overlooked. Corrosion here can creep into connection points, leading
to ground faults or communication failures.

¢ |Internal Metallic Components: Not all steel is equal. Brackets, fasteners, and non-powder-coated surfaces inside
can start corroding, with particles potentially migrating to sensitive electronics.
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https://www.iea.org/reports/grid-scale-storage

Your Actionable Maintenance Checklist for Coastal Resilience

So, what's the solution? It's a shift from reactive to proactive and prescriptive maintenance. Forget a generic schedule.
For coastal sites, you need a targeted checklist. Here's the core of what we've developed based on field data and
standards like IEEE 1666 for guidance on ESS maintenance:

Quarterly (or Post-Extreme Event) Visual & Functional Checks

Component
Exterior Enclosure

Door Seals/Gaskets

HVAC Filters

External Connections

Semi-Annual Detailed Inspection

Check For

Action

Paint blistering, corrosion spots, sealant Document, clean with fresh water,

degradation.

Compression, cracks, pliability.

Pressure drop, visible salt/dust
accumulation.

Corrosion on lugs, terminals, conduit
entries.

schedule touch-up with high-zinc
primer and marine-grade paint.

Clean with mild soap, apply silicone-
based lubricant to preserve. Replace if
hardened or cracked.

Replace more frequently than inland
sites. Use corrosion-inhibited filters if
available. Check condensate drain lines
for blockages.

Clean with approved electrical contact
cleaner, apply anti-corrosion gel (e.g.,
nickel-based), re-torque to spec.

¢ Internal Corrosion Audit: Use a borescope to inspect behind panels and under modules. Look for white dust
(corrosion byproduct) on any metallic surface.
e Thermal Imaging: Scan all electrical connections under load. Corroded connections will show as hot spots

before they fail completely.
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accurately. Salt can foul sensors.

The goal isn't to create more work, but smarter, targeted work that prevents catastrophic failure. This checklist is your
insurance policy.

Case in Point: Learning from the Field

Let me give you a real example. A 40 MWh BESS facility supporting a port microgrid in Northern Germany. Within 18
months, they experienced a 15% rise in auxiliary power consumption (the HVAC running constantly) and intermittent
communication errors from a string of Tier 1 cells. The initial diagnosis pointed to cell issues. When our team was
brought in, we went straight to the environment. We found the HVAC intake filters were changed on a standard
6-month schedule, but they were completely saturated with salty grime in under 3 months. The overworked HVAC had
allowed internal humidity to rise, and corrosion had begun on the serial communication ports on several BMS boards.

The fix wasn't just replacing boards. We implemented an aggressive, site-specific filter replacement schedule (quarterly),
installed a secondary, washable pre-filter, and treated all internal steelwork with a vapor-phase corrosion inhibitor. We
also relocated a critical external communication junction box to a more sheltered position. The project's LCOE
stabilized, and the unplanned outages stopped. The lesson? The cells were fine. It was the container's ecosystem that
failed.
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Designing for Resilience from Day One

While maintenance is critical, the smartest move is designing for the environment upfront. This is where our philosophy
at Highjoule Technologies comes in. It's not just about selling a container; it's about engineering the right environment
for your Tier 1 cells to thrive for 15+ years.

For our coastal deployments, we start with a foundation that exceeds standard IEC 60068-2-52 salt mist tests. We
specify:




* Marine-Grade Coatings: Multi-step epoxy-zinc primers and polyurethane topcoats on all exterior and interior
structural steel.

* Pressurization System: A slight positive pressure inside the container, maintained by filtered air, to actively
prevent ingress of salty ambient air when doors are sealed.

¢ Corrosion-Resistant Materials: Extensive use of aluminum and stainless-steel for brackets and fittings, and
conformal-coated PCBs for the BMS and controls.

¢ Integrated Monitoring: We build in corrosion rate sensors and internal air quality (particulate) monitors that
feed data into our platform, shifting maintenance from scheduled to condition-based.

Honestly, this adds a marginal upfront cost. But when you run the LCOE model over the project's life, the reduction in
downtime and major corrective repairs delivers a significantly better return. It turns a cost center (fighting corrosion)
into a value proposition (guaranteed uptime).

So, the next time you're evaluating a site or a proposal, ask the harder question: "This is near the coast. Show me
specifically, beyond the IP rating, how this system will handle salt-spray for the next two decades." The answer will tell
you everything you need to know about the long-term viability of your investment. What's the one component on your
current site that keeps you up at night when the wind comes off the water?
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