C5-M Anti-corrosion BESS for Coastal Environments: Environmental &
Cost Impact
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The Hidden Cost of Salt Air: Why Your Coastal BESS Project Needs
C5-M Protection

Hey there. Let's be honest for a minute. If you're planning a battery energy storage system (BESS) project near the
coastwhether it's for a commercial facility in Florida, a microgrid in California, or supporting offshore wind in the North
Seayou've probably run the numbers on energy throughput, peak shaving, and ROI. But there's one line item that often
gets underestimated, or even overlooked entirely, until it's too late: the relentless, corrosive attack of coastal salt spray.
I've seen this firsthand on sites from the Gulf Coast to the Baltic Sea. What looks like a minor specification issue can
become a multi-million dollar problem in just a few years, impacting everything from safety to your levelized cost of
energy (LCOE). Today, | want to talk about why the environmental impact of a C5-M anti-corrosion solar container
isn't just a technical checkbox; it's the foundation for a viable, long-term asset in these harsh environments.
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The Silent Project Killer: Corrosion in Coastal BESS

Picture this. You've got a beautiful site, great grid interconnection, perfect for a 10 MW/40 MWh BESS. The sea
breeze is constant. Now, that breeze is carrying a fine mist of salt particleschloridesthat settle on every surface. This isn't
like urban pollution. Chlorides are highly conductive and incredibly aggressive. They attack electrical connections,
causing increased resistance, heat buildup, and ultimately connection failures. They creep into cooling system fins,
reducing efficiency and forcing your thermal management system to work harder. They degrade standard protective
coatings on steel enclosures, leading to rust that compromises structural integrity. 1've opened up cabinets after just 18
months in a C3 environment that was supposed to be "moderate," only to find advanced corrosion on busbars. The
problem is, many project specs still reference basic environmental classes, utterly underestimating the reality of a coastal,
salt-spray (C5-M) environment. The impact isn't just on the container shell; it's a systemic risk to the entire storage
asset's performance and lifespan.

The Numbers Don't Lie: Accelerated Aging & Rising Costs

Let's put some hard data behind the anecdotal evidence. The International Energy Agency (IEA), in its Energy Storage
Outlook, consistently highlights durability and longevity as critical to achieving the projected cost reductions in storage.
More specifically, studies by the National Renewable Energy Laboratory (NREL) have shown that harsh environmental
conditions can accelerate battery degradation rates by a factor of 2x or more compared to benign, controlled
environments. Think about that for a second. Your 15-year design life asset might be hitting critical capacity fade in 7 or
8 years. The financial impact is massive:

¢ CapEx Spike: Premature replacement of corroded balance-of-system components (inverters, HVAC, wiring).

* OpEx Surge: Skyrocketing maintenance costs for constant cleaning, coating repairs, and electrical testing.

* Revenue Loss: Unplanned downtime due to corrosion-related faults means the system isn't available for grid
services or energy arbitrage.

* LCOE Impact: All of the above directly inflate your Levelized Cost of Energy Storage, destroying your projected
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https://www.iea.org/reports/energy-storage
https://www.iea.org/reports/energy-storage

The initial savings from opting for a standard, off-the-shelf container instead of a purpose-built C5-M solution evaporate
incredibly fast.

Beyond Paint: The C5-M Anti-Corrosion Container as a System Solution

So, what's the answer? It's not just a thicker coat of paint. A true C5-M anti-corrosion solar container is engineered as a
holistic protective system. The "C5-M" classification per ISO 12944 defines a very high salinity, marine atmosphere.
The "M" stands for immersion, relevant for splash zones. Meeting this requires a systems-level approach:

* Materials & Coatings: We're talking about hot-dip galvanized steel frames, combined with multi-layer epoxy-
polyurethane coating systems achieving 250+ microns of dry film thickness. All external hardware is stainless
steel (316 grade or equivalent).

¢ Sealed Environment: The container must be a sealed, pressurized unit. This isn't just for thermal management;
positive pressure prevents salt-laden ambient air from infiltrating through any tiny gap. High-quality door seals
and cable gland systems are non-negotiable.

¢ Internal Climate Control: The HVAC system itself needs corrosion-resistant coils and components. More
importantly, it must maintain a tight humidity band (e.g., 40-60% RH) to prevent condensation, which
combines with any residual chlorides to form a highly corrosive electrolyte on internal surfaces.

e Compliance as a Baseline: This entire build must be the foundation upon which UL 9540, IEC 62933, and
IEEE 1547 compliance is achieved. At Highjoule, our C5-M platform is designed from the ground up to not
only meet but exceed these standards for harsh environments, because we know auditors and insurers are
increasingly looking at environmental durability as part of the safety case.

Case in Point: A California Microgrid's Wake-Up Call

Let me share a story from a project we were brought into for remediation. A coastal resort community in California had
deployed a BESS for critical backup and demand charge management. The initial provider used a standard industrial
container. Within two years, they faced intermittent faults and alarming thermal warnings. When we were called in, our
inspection found significan corrosion on the exterior HVAC unit fins, reducing airflow 913_/ an estimated 40%. More

X o . 7Y . :
A L = i E

—————— S T il e e



critically, we found early-stage white corrosion (zinc oxide) on galvanized cable tray supports insidethe salt had gotten in
through the HVAC intake and cable entries.

The fix wasn't simple. It required a full system shutdown, replacement of the HVAC and all internal cable
management, and the installation of a new, sealed, C5-M-rated enclosure around the entire systemessentially a
container within a container. The cost and downtime were far greater than the premium for a C5-M solution upfront.
We redeployed the refurbished system inside a new Highjoule C5-M container, with upgraded, sealed liquid cooling for
the battery racks to completely isolate them from the internal air. Performance stabilized, and the client now has a clear
20-year maintenance plan. The lesson? Pay now, or pay a lot more later.

From the Field: Thermal, Electrical, and Chemical Synergy

Here's the expert insight that you won't get from a datasheet. Corrosion protection can't be siloed from the other core
engineering challenges of a BESS. It's all interconnected:

¢ Thermal Management & Corrosion: If your cooling solution uses external air (air-cooled), you are directly
pumping corrosive agents over your battery cells and electrical components. A sealed, liquid-cooled system, like
we integrate, completely decouples the battery's thermal loop from the corrosive external environment. This
protects the most valuable and sensitive componentthe battery modules themselves.

* C-rate and Heat: Operating at high C-rates (charging or discharging quickly) generates more heat. A
compromised cooling system, struggling against clogged fins from salt deposition, can't shed that heat. This leads
to higher operating temperatures, which in turn accelerates both battery degradation AND the chemical
corrosion processes on nearby metals. It's a vicious cycle.

* The LCOE Connection: When you model LCOE, the denominator is total energy delivered over the asset’s life.
A C5-M protected system directly defends that denominator by ensuring full system availability, preventing
premature capacity fade from high-temperature operation, and eliminating major mid-life CapEx events for
component replacement. It makes your financial model robust and believable.
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If you're evaluating a site within 5 miles of a coast, or in an area with de-icing salt exposure, you need to change your
specification mindset. Don't treat anti-corrosion as an optional add-on. Make it a fundamental design requirement,
right up there with nameplate capacity and safety certifications.

Ask your potential providers for their specific test reports against 1ISO 12944 C5-M standards. Drill into the details of
their sealing strategy, the specifications for their HVAC unit, and the material certificates for external steelwork. Visit a
reference site if you can. Honestly, the difference is visible to the naked eye after a few years in the field.

Our team at Highjoule is built around solving these real-world, site-specific challenges. We don't just sell containers; we
provide a localized deployment service that includes site assessment for corrosivity and tailor the protection level
accordingly. Our long-term service agreements are based on predictable, minimal maintenance because we build the
durability in from the start. So, the next time you're looking at a coastal project, ask yourself: are you buying a storage
system for a brochure-perfect location, or for the real, salty, windy, and demanding environment where it actually has to
perform for decades?

What's the biggest environmental challenge you're facing on your current project site?
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