C5-M Anti-corrosion LMWh Solar Storage: Real-World Solution for
Coastal Salt-Spray
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A Real-World Test: Why Your Coastal Solar Storage Needs C5-M Anti-
Corrosion Protection

Let's be honest, talking about battery specs in a boardroom is one thing. Seeing a $2 million BESS unit fail after 18
months because its cabinet hinges are rusted shut? That's a whole different conversation. 1've had that conversation,
more than once, standing on site with frustrated plant managers from California to the North Sea coast. The salt in the
air, it doesn't care about your financial model or your peak shaving algorithm. It just eats metal. Today, | want to walk
you through a real-world case that changed how we approach solar-plus-storage for coastal sites: the deployment of a
C5-M anti-corrosion certified 1MWh system. It's less about a product, and more about a mindset for survival.
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The Hidden Cost in the Breeze

You've done everything right. You've secured the land, optimized the PV array, modeled the load profiles, and selected
a BESS with a great LCOE (Levelized Cost of Energy) on paper. You deploy it at a coastal industrial park or a seaside
microgrid. The first year, performance is stellar. Then, you start getting alerts. A cooling fan fails. A sensor gives erratic
readings. On-site inspection reveals the culprit: pervasive, aggressive corrosion. This isn't surface rust. It's galvanic
corrosion eating busbars, it's chloride ingress on PCB boards, it's seized louvres on thermal management systems.

The problem is, most off-the-shelf "outdoor-rated" containers are built for a C3 environment (rural/urban atmospheres
with low pollution). The coast, especially with frequent salt spray, is a C5-M environment "Marine with high salinity."
The gap between C3 and C5-M is the gap between a car parked in a suburb and one parked on a pier. The financial
impact is brutal: unplanned downtime, expensive component-by-component replacements, safety risks from
compromised electrical integrity, and a project NPV that unravels faster than a corroded cable.

When Data Meets Salt Spray

The numbers back up the anecdotal horror stories. The National Renewable Energy Lab (NREL) has highlighted that
"harsh environments" can accelerate BESS degradation rates by up to 30% compared to benign ones. Think about that
for a second. A system engineered for a 15-year lifespan might be looking at major overhauls in year 10 or 11. The
International Energy Agency (IEA) consistently flags O&M and longevity as critical hurdles for storage economics.
When your capex is anchored on a decade-plus of service, premature failure isn't an operational issueit's an existential
financial one.

Case in Point: The California C5-M Deployment

Let me tell you about a project we were involved with near Monterey Bay, California. A food processing plant wanted
to pair solar with storage for demand charge management and backup. The site was less than a mile from the Pacific.
The initial bids were for standard containerized BESS units. Honestly, looking at the wind patterns and salt deposition
rates from historical data, we knew that was a 5-year plan at best.
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The solution was a purpose-built, LIMWh, C5-M certified anti-corrosion solar storage system. This wasn't just a spray-
on coating. It was a holistic approach:

* Enclosure: The container itself used hot-dip galvanized steel with a multi-layer epoxy/polyurethane paint system
specified for C5-M.

¢ Thermal Management: The critical piece. We used a closed-loop, liquid-cooled system. The external air-to-
liquid heat exchangers were made from corrosion-resistant alloys, and the air intakes had much finer, anti-salt
filters with easy-access maintenance panels. This kept the corrosive air out of the battery compartment entirely.

¢ Internal Components: Everything from cable trays and busbars to screw materials was upgraded. Stainless steel
or aluminum with appropriate finishes became the standard, not the exception.

¢ Sealing & Gaskets: IP65 rating was a baseline. All door seals, cable gland entries, and weld seams were designed
to prevent any salt-laden moisture ingress.

Three years in, the performance data is telling. The capacity fade is tracking exactly with the lab-modeled, non-
corrosive environment curve. Meanwhile, a standard unit at a similar site 50 miles inland (but still coastal-affected) has
already had two fan assemblies replaced and shows measurable corrosion on internal structures. The upfront cost for
the C5-M system was about 12% higher. The avoided OpEXx and risk of catastrophic failure already made that back.

The Engineering Mindset Behind C5-M

So, what does C5-M really mean for you, the decision-maker? Let's break down the tech in plain English.

First, Thermal Management. In a salty environment, if you use outside air to cool the batteries (air-cooling), you're
pumping the enemy right into the heart of your system. Salt clogs filters fast, coats heat sinks, and reduces efficiency. A
sealed, liquid-cooled systemwhere only a clean, internal coolant loop touches the battery racksis almost non-negotiable
for true C5-M resilience. It keeps the C-rate (charge/discharge power) stable because the batteries stay at their ideal
temperature, regardless of how gunked up the external heat exchanger gets (which is easier to clean).

Second, Standards are Your Frlend "Compllant" isn't a buzzword. For the US, Iook for UL 9540 (the system standard)




B117these are the salt spray corrosion tests. A product sheet saying "corrosion-resistant” is meaningless. A test report
showing 1000+ hours of salt spray testing on critical components is what you need.

Finally, the LCOE calculation. This is where the real win is. A cheaper, non-hardened system will have a lower upfront
cost, which looks great on the initial LCOE model. But if you factor in:

¢ Higher annual OpEXx for cleaning, filter changes, and corrosion mitigation.
* Earlier replacement of major components.
¢ Risk of unplanned outage during critical peak shaving or backup events.

The LCOE of the hardened system often becomes lower over a 10-15 year horizon. You're buying predictability.

At Highjoule, we learned this the hard way on early projects. Now, our design philosophy for coastal or harsh industrial
sites starts with the environmental spec, not the battery chemistry. It forces the right questions upfront. We source
components and design assemblies with the C5-M finish from the ground up, and our UL 9540 certification process
includes these hardened specs. It's baked in.

Looking Beyond the Container

The final insight from this case study? The container is just the shell. True resilience comes from partnering with a team
that thinks in terms of total site deployment. For that California project, it meant:

¢ Designing the concrete pad with proper runoff to avoid pooling saltwater around the base.
* Specifying the exact type of sacrificial anodes for the grounding system.
¢ Creating a simplified, visual maintenance checklist for site staff to monitor external corrosion points.

This is the difference between selling a box and delivering a guaranteed performance asset. It's what we strive for on
every deployment, whether it's a 1IMWh system in California or a 20MWh portfolio across German North Sea islands.

The question for your next coastal or harsh environment project isn't "Can we find a cheaper BESS?" It's "What is the
true cost of ownership for a system that can survive here for 15 years?" The answer, more often than not, leads you to a
C5-M level of engineering. Have you evaluated your site's specific corrosivity category yet?
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