Real-world Case Study: SMWh Anti-corrosion BESS for Industrial Parks
in Europe & US
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When Salt Air Meets Megawatts: A Real-World Look at Protecting Your
Industrial BESS Investment

Let's be honest. When you're planning a multi-megawatt battery storage system for your industrial park or
manufacturing site, the data sheets and spec lists can feel endless. Cycle life, round-trip efficiency, C-rates... it's a lot. But
there’s one silent, creeping factor I've seen firsthand on sites from the Gulf Coast to the North Sea that doesn't always
get the spotlight it deserves until it's too late: corrosion.

Today, | want to walk you through a real deployment challenge and solution that goes beyond the core battery specs.
We'll talk about why a standard container might be your project's Achilles' heel in certain environments, and how a
purpose-built, anti-corrosion approach isn't just a "nice-to-have"it's a critical lever for long-term reliability and cost.
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The Hidden Cost in the Air: Corrosion in Industrial & Coastal Sites

Picture this. You've secured the land, navigated the interconnection queue, and your beautiful, shiny BESS container
arrives on site. Fast forward 18 months. You start noticing premature paint bubbling on the exterior. Then, perhaps,
some concerning alerts about humidity levels inside the cabinet, or worse, a faulty sensor connection traced back to a
corroded terminal. This isn't a hypothetical. According to a National Renewable Energy Laboratory (NREL) report on
system durability, environmental stressors like corrosion are a leading contributor to increased O&M costs and
unexpected downtime in non-hardened assets.

The problem is twofold:

* Coastal Salt Mist: Sites within 5 miles of a coastline are bombarded with salt aerosols. This isn't just about rust;
chloride ions are incredibly aggressive and can penetrate standard seals, attacking electrical connections and
busbars from the inside out.

¢ Industrial Atmospheres: Many of our target siteschemical plants, fertilizer manufacturers, wastewater treatment
facilitieshave ambient air laden with sulfides, chlorides, or ammonia. These compounds create a highly corrosive
cocktail that standard 1SO container paint (typically a C3 or C4 classification) simply isn't designed to withstand
long-term.

The agitating truth? The financial hit isn't just in replacing a panel. It's in the unplanned downtime during peak
demand or price arbitrage windows. It's in the specialized crew needed for repair in a hazardous location. It's in the

accelerated degradation of your core asset. I've watched projects where the "savings"” from a standard enclosure were
erased in the first three years by corrosion-related maintenance.

Beyond the Spec Sheet: What C5-M Protection Really Means On-Site
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thicker coat of paint. It's a systemic design philosophy.

From our experience at Highjoule, deploying what we call our "C5-M Hardened" utility-scale systems means:

* Material Science First: Using aluminum alloys or pre-galvanized steel with a multi-layer coating systemzinc-rich
primer, epoxy intermediate, and chemical-resistant polyurethane topcoat.

¢ Sealed for Life: Gaskets, cable glands, and HVAC intake/exhaust vents are all rated for IP66 or higher and
selected for chemical resistance. We over-engineer the sealing because a single point of failure can let the enemy
in.

¢ Internal Climate Sovereignty: The thermal management system is pressurized slightly to create a positive
internal pressure, actively preventing contaminated external air from being drawn in through any micro-gap.

The goal is simple: create a fortress where the battery racks and power conversion systems live in a pristine, controlled
atmosphere, regardless of what's happening outside.

Case Study: 5SMWh BESS in a Texas Coastal Industrial Park

Let me give you a concrete example. We recently deployed a 5MWh system for a plastics manufacturing plant near
Corpus Christi, Texas. The challenge was a classic triple-threat: salt air from the Gulf, occasional hydrogen sulfide
plumes from nearby refining operations, and the plant's own process emissions.

The Client's Pain Point: Their primary goal was peak shaving and backup power resilience. Their fear was that their
major capital investment would be eaten alive by the environment, leading to high lifetime costs. Standard BESS
offerings made them nervous.

Our Solution & Deployment: We proposed our 5SMWh C5-M Hardened BESS skid. Key included:

* Pre-deployment coating inspection and adhesion tests specific to the chemical mix we expected.
* Using stainless-steel fasteners and hardware throughout the external structure.
* Specifying an HVAC system with corrosion-resistant evaporator and condenser coils, and adding a

particulate/gas phase filter on the air intake as an extra ba




* Ensuring the entire system, from the container to the battery modules and PCS, was certified to relevant UL
standards (UL 9540, UL 1973) and IEC 61496 for safety, providing the client and their insurer with confidence.

Eighteen months post-commissioning, the system is performing at 99.2% availability. During a recent service visit, the
exterior showed zero signs of coating breakdown, and internal inspection revealed a clean, dry environment for the
battery racks. The plant manager's comment? "It's the only piece of equipment out here that still looks new."

The Thermal-Corrosion Nexus: Keeping Your Cool (and Your Cabinets)

Here's an insight you only get from being on site in 100F (38C) humidity: thermal management and corrosion are
deeply linked. Inefficient cooling forces the HVAC to work harder, drawing in more of that corrosive external air and
creating more condensation cycles internally. It's a vicious cycle.

In our designs, we optimize for thermal efficiency to break this cycle. This means:

¢ Advanced liquid cooling or forced-air systems that precisely manage cell temperature with less energy (lowering
parasitic load).

¢ Intelligent control that minimizes the temperature delta between inside and outside, reducing condensation risk.

* This isn't just tech talk. Stable, cool batteries degrade slower. Efficient thermal systems use less energy
themselves. Together, they dramatically extend the system's productive life and directly impact your Levelized
Cost of Energy Storage (LCOE).

The LCOE Imperative: How Durability Directly Drives Down Costs

Let's talk numbers in a way every business decision maker understands: total cost of ownership. The Levelized Cost of
Energy (LCOE) for storage factors in everything: CapEx, OpEX, cycle life, efficiency, and degradation. A system that
requires major cabinet repairs or component replacement in Year 7 sees a sharp spike in OpEx and a drop in usable
life, sending its real LCOE soaring.

Investing in a C5-M hardened system from day one is a classic "pay a little more now, save a lot later" strategy. You're
buying:

¢ Extended Service Intervals: Fewer invasive inspections and repairs.
¢ Preserved Performance: No corrosion-induced resistance in electrical paths, which maintains efficiency.
¢ Asset Longevity: Hitting that 15- or 20-year design life becomes a probability, not a hope.
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The International Renewable Energy Agency (IRENA) consistently highlights that increasing asset lifetime is one of the
most powerful drivers for reducing storage costs globally. Your anti-corrosion strategy is a direct lever on that.

Your Site Checklist: Is Advanced Corrosion Protection Right for You?

So, how do you decide? Ask these questions about your site:

¢ Is the site within 5 miles of a coastline, major saltwater body, or offshore wind farm?

¢ Are there adjacent industries like chemical processing, wastewater treatment, pulp/paper, or refining?
* Does the local air quality data show elevated levels of SO2, H2S, or chlorides?

* |s the site in a region with high humidity (consistently above 60% RH)?

If you answered "yes" to any of these, a standard industrial enclosure is a significant risk. Your next step should be an
environmental corrosivity assessment, which any reputable provider like Highjoule can help facilitate. Its a small upfront
step that defines the right 20-year solution.

The industry is moving beyond just selling battery capacity. We're selling reliable, resilient energy assets. And in the real
world, where salt, chemicals, and weather don't care about your financial model, the right protection isn't an extrait's
the foundation of the investment. What's the dominant environmental challenge at your planned site?
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