C5-M Anti-corrosion BESS: Solving Industrial Park Corrosion for IMWh
Solar Storage
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The Silent Killer on Your Site: Coastal & Industrial Corrosion

Let's be honest. When you're planning a solar-plus-storage project for an industrial park, the big-ticket items get all the
attention: the inverter specs, the battery chemistry, the PPA terms. But there's a silent, slow-moving threat that I've seen
firsthand on sites from the North Sea coast to the Gulf of Mexico. It doesn't make headlines like a thermal event, but it
can quietly undermine your entire investment: corrosion.

For parks near coasts, chemical plants, or even high-humidity regions, the air isn't just air. It's an aggressive cocktail of
salt spray, sulfur compounds, and industrial particulates. The IEC 60721-3-4 standard classifies these as "Category
C5-M: Very High Severity Marine & Industrial." This isn't your average surface rust. This is accelerated, penetrating
corrosion that attacks electrical connections, structural integrity, and cooling systems. I've opened up enclosures after
just 18 months in these conditions and found terminal blocks that looked like they were a century old. It's a real
problem.

Beyond Rust: The Real Cost of a Weakened BESS

So why does this matter beyond some cosmetic rust? Let's agitate that pain point a bit. First, it's a safety issue. Corroded
electrical connections increase resistance, which leads to localized heating C a primary ignition risk in any electrical
system. UL 9540 and IEEE 1547 demand rigorous safety testing, but they can't account for a connector that's degraded
5 years ahead of schedule because of the environment.

Second, it hits your wallet C hard. Unscheduled downtime for component replacement in a corrosive environment is a
nightmare. You're not just paying for the part; you're paying for specialized labor, potential production losses if the
BESS is supporting critical processes, and the sheer logistical headache of working in a hazardous atmosphere.
According to a NREL report, operations and maintenance (O&M) can constitute 15-25% of a storage system's levelized
cost over its life. In a C5-M environment, that figure can easily double if you didn't plan for corrosion from day one.
Your projected LCOE (Levelized Cost of Energy) goes out the window.

The C5-M Solution: Engineering for the Real World

This is where the mindset shifts from just buying a battery container to specifying a engineered asset for a specific
environment. The solution isn't a magic bullet; it's a systematic approach that starts with the C5-M classification as the
baseline design criteria.

At Highjoule, when we talk about a C5-M anti-corrosion BESS, we're talking about a multi-layered defense system:

* Material Science: Using hot-dip galvanized steel for the structural skeleton, with powder coatings that are
specifically tested for 2000+ hours of salt spray resistance (ASTM B117). Aluminum alloys for external fixtures
where it makes sense.

* Sealed for Life: IP55 rating is table stakes. We look at gasket materials t

s - Ty
2 iy ¥ . ]
Ll gt T 0 o o sl -

hat won't degrade with UV and salt,
. | : 2

—————— S T il e e



https://www.nrel.gov

creating a true hermetic seal for the entire enclosure. Positive pressure systems with corrosion-resistant filters
keep the nasty air out.

e Component-Level Hardening: It's no use having a tough shell with weak internals. This means specifying
stainless-steel fasteners, conformal coating on critical PCBs, and using connectors with high-grade plating.

A Real-World Case: LMWh Solar Storage in a Coastal Texas Industrial Park

Let me walk you through a project we completed last year. The client was a plastics manufacturing plant near Corpus
Christi. They had a 1.2MW rooftop solar array and wanted to add a 1MWh BESS for peak shaving and backup power
for critical extrusion lines. The site was less than 2 miles from the coast, and the air had traces of chlorides from nearby
processes.

The Challenge: The initial quotes they got were for standard, off-the-shelf containerized BESS units. Our site
assessment flagged the location as a clear C5-M risk. A standard unit would likely face significant corrosion issues within
3-5 years, jeopardizing the 10-year financial model of the project.

The Highjoule Solution: We proposed and delivered a LIMWh, C5-M engineered system. Key differentiators included:

¢ A full hot-dip galvanized underframe and structure.

¢ A three-stage coating process (zinc phosphate, epoxy primer, polyurethane topcoat) certified for C5-M
environments.

* An HVAC system with corrosion-resistant evaporator and condenser coils, and higher-grade filters.

¢ All external cable trays and lugs were 316 stainless steel.

The Outcome: The upfront cost was about 8% higher than the standard alternative. But when we modeled the 15-year
lifecycle, the C5-M system showed a 12% lower total cost of ownership due to avoided downtime and major
replacements. The client's risk manager loved it - it turned a potential operational liability into a resilient, predictable
asset. The system passed all UL 9540 certification seamlessly, as the anti-corrosion features were integrated into the
design from the start, not an afterthought.




Expert Insight: It's Not Just a Coating, It's a System

Here's my take, after two decades in the field: thermal management and C-rate get the glory, but longevity is won in the
details. A battery's thermal system is its heart, but the enclosure and components are its immune system.

Think about thermal management itself in a corrosive setting. If the cooling fins on your chiller corrode, efficiency
drops. The system works harder, drawing more power, increasing your operating cost. It's a cascade effect. A C5-M
design ensures that the thermal system - so critical for battery lifespan and safety - is protected for the long haul.

When we calculate LCOE for clients, we use real-world derating factors for component life in their specific
environment. In a C5-M zone, using a standard system is like using the wrong discount rate in your financial model -
gives you an dangerously optimistic picture. The right engineering aligns the physical asset's life with the financial asset’s
projected life.

.m“,.,

Making the Right Choice for Your Industrial Asset

So, what should you, as a decision-maker, do? Start with a brutally honest site assessment. Don't just check the “coastal”
box. Get a professional evaluation against IEC 60721-3-4. Then, demand that your BESS provider’s technical proposal
addresses that specific classification point-by-point. Ask for the test reports on their coatings and materials. Ask about
the warranty coverage for corrosion-related failures.

At Highjoule, this isn't a special option; it's part of our core engineering philosophy for industrial and coastal
deployments. We build the environmental protection in because we've seen the cost of getting it wrong. Your energy
storage system is a 15-20 year investment. Shouldn't its shell be as future-proof as the technology inside?

What's the single biggest environmental challenge at your planned deployment site? Is your current vendor's proposal
truly addressing it, or just checking a box?
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