Coastal BESS Maintenance Checklist: Prevent Salt Corrosion &
Maximize ROI
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The Silent Killer of Coastal Energy Storage: And How to Stop It

Hey there. Let me be honest with you for a second. Over my 20-plus years on sites from the North Sea to the Gulf of
Mexico, I've seen a lot of expensive equipment fail. And when it comes to battery energy storage systems (BESS)
deployed near the coast, there's one enemy that's more persistent and destructive than any other: salt.

It's not dramatic to call it a silent killer. It creeps in, unseen, and by the time you notice the performance dip or the
warning lights, the damage is often severe and the repair bills are staggering. This is especially true for the increasingly
popular hybrid solar-diesel setups, where you're integrating complex power electronics and sensitive battery chemistry
right in the path of salt-laden air. Today, | want to walk you through the real-world problem and, more importantly,
share the practical, on-the-ground maintenance philosophy that can protect your investment.

In This Article

The Real (and Often Hidden) Cost of Salt Spray

It's More Than Just a "Rugged Enclosure”

Your C5-M Maintenance Playbook: A Field Engineer's Perspective
e | essons from the Field: A California Microgrid Story

e Turning a Checklist into a Culture

The Real (and Often Hidden) Cost of Salt Spray

The phenomenon is universal. Whether it's a BESS supporting a resort in Florida, a fishery in Norway, or an industrial
facility in Texas, coastal deployment means constant exposure. Salt spray accelerates corrosion on electrical contacts,
busbars, and structural components. It can compromise thermal management systems by clogging air filters and coating
heat sinks. Honestly, I've seen "sealed" connectors fail within 18 months in a harsh marine environment, leading to
voltage drops, communication errors, and ultimately, safety risks.

The data backs this up. Studies by institutions like NREL highlight that operations and maintenance (O&M) costs for

renewable assets in corrosive environments can be 20-35% higher than in benign ones. But that's just the direct cost.
The real agitation point is the domino effect: unplanned downtime in a hybrid system can force a full reliance on diesel
gensets, spiking your Levelized Cost of Energy (LCOE) and blowing your sustainability goals out of the water. A failed
BESS during a peak demand period or a grid outage isn't just an equipment failure; it's a business continuity event.



https://www.nrel.gov

It's More Than Just a "Rugged Enclosure™

Now, many suppliers will talk about "marine-grade" or "corrosion-resistant™ systems. But in my experience, that's often
where the conversation stops. They'll point to the paint on the container and call it a day. The reality is far more
nuanced. A true C5-M level anti-corrosion strategyaligned with 1ISO 12944 for severe marine atmospheresis a holistic
system approach. It encompasses material selection (think stainless-steel fasteners, specific aluminum alloys), conformal
coatings on PCBs, the design of cabinet seals and gaskets, and even the placement of ventilation inlets.

For a hybrid solar-diesel system, the complexity multiplies. You have the PV combiner boxes, the bi-directional
inverter, the diesel generator interface, and the BESS itselfall needing to play nicely in a salty, humid box. The thermal
management is critical here. If your cooling system ingests salt, efficiency plummets. I've seen C-rates (the
charge/discharge speed) get derated by operators simply because the system was running too hot due to compromised
cooling, directly impacting the project's financial returns.

Your C5-M Maintenance Playbook: A Field Engineer's Perspective

This is where a proactive, detailed maintenance checklist becomes your most valuable tool. It's the bridge between the
design intent and long-term reliability. At Highjoule, our philosophy is built on this frontline experience. It's not a
generic document; it's a living system tailored for the C5-M environment. Let's break down the core pillars.

Visual & Mechanical Integrity (The Quarterly Walk-Through)
This is hands-on, eyes-on work. You're looking for the first signs of trouble:

* Enclosure & Structure: Check for any paint blistering, cracking, or rust stains, especially on weld points and door
seals. Inspect the condition of all gaskets and sealsthey dry out and crack.

* Connections & Busbars: Torque checks are vital, as thermal cycling can loosen them. Look for green/white
corrosion powder on copper or aluminum surfaces. A simple infrared camera scan during operation can reveal

hot spots caused by corroded connections.




* Diesel Generator Interface: Often overlooked! Inspect the fuel line connections, control wiring conduits, and the
genset's own air filters for salt blockage.

Electrical & Performance Health (The Bi-Annual Deep Dive)
This goes deeper into system performance data and electrical testing:

* Insulation Resistance Testing: Salt moisture is a great conductor where you don't want one. Regular IR testing
on battery strings and major DC/AC circuits is a non-negotiable safety and health check.

¢ Battery Management System (BMS) Log Review: Don't just glance at the state of charge. Scrutinize the logs for
cell voltage deviations and temperature differentials across modules. Consistent imbalance can be an early
indicator of connector corrosion or failing cells.

¢ Thermal System Performance: Measure the actual intake and exhaust temperatures against the design specs.
Check and clean or replace air filters far more frequently than the inland schedulel'd say at least 2-3 times more

often.
Sample Coastal vs. Standard Inland Maintenance FrequencyComponent/Task Standard Inland Schedule
Enclosure Visual Inspection Bi-Annually
Air Filter Replacement Annually
Electrical Connection Torque Check At Installation
Insulation Resistance Test Every 2 Years

Lessons from the Field: A California Microgrid Story

Let me give you a real example. We worked with a water treatment facility on the Central California coast. They had a
hybrid solar-diesel-BESS system to ensure critical operations during PSPS (Public Safety Power Shutoff) events. After
two years, they started experiencing random inverter faults and reduced runtime.

On site, we found the issue wasn't the core battery tech. Salt spray had migrated through cable glands that weren't
specified for the environment, leading to corrosion on the communication boards inside the inverter. The maintenance
plan in place was generic. We implemented a tailored C5-M checklist, which included specific inspection of all gland
entries, application of protective sprays on external connections, and a more aggressive filter maintenance routine. Two
years on, the system’s availability is back above 99%, and the client has avoided a major inverter replacement. The fix
wasn't rocket scienceit was disciplined, environment-specific maintenance.




Turning a Checklist into a Culture

A PDF checklist sent via email is just a document. The value comes from integration. For our clients, this means a few
key things we bake in from the start. First, our systems are designed for serviceability with clear access points for these
critical checks, which is a subtle but crucial design advantage. Second, we provide training not just on how to operate
the system, but on how to maintain it in your specific environment. Finally, our remote monitoring platform is
configured to flag parameters that might indicate a developing corrosion-related issuelike a gradual increase in fan
runtime or a specific temperature gradient.

This proactive approach is what ultimately protects your LCOE and your peace of mind. It turns Capex into long-term,
reliable value.

So, what's the first sign of corrosion you should look for on your own system next time you're on site? And more
importantly, is your current maintenance protocol truly built for the environment it lives in?
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