Real-World Case Study: C5-M Anti-Corrosion BESS for Harsh Grid
Environments
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The Silent Grid Killer & How One Utility Fought Back: A C5-M
Container Case Study

Honestly, after two decades on sites from the North Sea to the Gulf Coast, I've learned the hard way that the biggest
threats to a battery energy storage system (BESS) aren’t always the high-profile ones like thermal runaway. Sometimes,
it's the slow, invisible creep of corrosion that eats away at your ROI and grid reliability. If you're planning utility-scale
storage near coasts, industrial zones, or areas with heavy de-icing salts, you know exactly what | mean. Let's talk about a
real problem and a real solution.
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 Is Your Next Project at Risk?

The Hidden Cost of Corrosion in Grid BESS

You deploy a multi-million dollar BESS to provide crucial grid servicesfrequency regulation, peak shaving, renewable
firming. The specs look great on paper: cycle life, round-trip efficiency, C-rate. But fast-forward 18 months near a
coastal site. I've seen firsthand the telltale signs: white rust on cabinet hinges, pitting on structural members,
compromised seals on HVAC units. It starts small. A sensor fails prematurely. A cooling fan seizes up. Then, you're
facing unplanned downtime, expensive component swaps, and a system that's degrading faster than its financial model
promised. The problem isn't the battery chemistry failing; it's the house around it crumbling.

The Data: Why This Isn't Just A Niche Problem

This isn't anecdotal. The National Renewable Energy Laboratory (NREL) has highlighted environmental durability as

a key factor in the levelized cost of storage (LCOS). Corrosion-related failures directly attack both the capital
(replacement parts) and operational (downtime, maintenance) sides of that equation. Furthermore, a significant portion
of ideal grid interconnection points and renewable generation assets are located in corrosion-prone zones. Think about
it: offshore wind landing points, solar farms in arid, dust-laden areas, substations in snow-belt regions. The
infrastructure follows the resources, and the harsh environments follow the infrastructure.



https://www.nrel.gov

Case Study: Coastal Utility's Wake-Up Call

Let me walk you through a project we were involved with for a municipal utility in the Northeastern U.S. They installed
a 20 MW / 40 MWh BESS at a substation less than 2 miles from the ocean to defer a transformer upgrade and provide
local grid support. The initial container was a standard 1SO-compliant unit.

The Challenge: Within the first winter, salt spray combined with road de-icing agents created a highly corrosive
atmosphere. By year two, they were reporting:

* Frequent false alarms from corroded cable gland seals allowing moisture ingress.

* Degraded performance of the thermal management system due to clogged and corroded external condenser fins.

¢ Accelerated wear on door latches and access panels, complicating routine maintenance and raising safety
concerns about proper enclosure integrity.

The O&M costs were trending 40% above projections, purely from environmental factors.

The Solution & Outcome: For their Phase 2 expansion, the utility mandated C5-M level protection (as per 1ISO 12944
for very high corrosivity, industrial/marine atmospheres). We worked with them to deploy Highjoule's GridShield
containers. The key wasn't just a thicker coat of paint. It was a system:

* Surface Preparation: Grit blasting to Sa 2.5 standard, creating the perfect anchor profile for coatings.

¢ Multi-Layer Coating System: A zinc-rich epoxy primer for cathodic protection, followed by a high-build,
chemical-resistant intermediate coat, and a polyurethane topcoat with UV and abrasion resistance.

¢ Detail Focus: All fasteners, hinges, and brackets were stainless steel (316 grade) or hot-dip galvanized. Cable
entries used double-sealed, corrosion-resistant glands.

Three years in, the Phase 2 containers show zero signs of significant corrosion. The utility's maintenance team now has
a standardized, resilient asset. More importantly, their financial model for storage is holding firm because the expected




C5-M Anti-Corrosion Deconstructed: More Than Just Paint

Okay, so what does C5-M really mean for you, the decision-maker? Let's break it down in plain terms.

It's a Holistic Standard: C5-M isn't a product you buy off the shelf; it's a performance specification for a "Very High"
corrosivity category in marine and industrial settings. Meeting it requires rigorous process control during
manufacturing. At Highjoule, our assembly line for GridShield units is separate, with controlled humidity and dedicated
surface treatment stages. This isn't something you can retrofit effectively in the field.

The Thermal Management Link: This is critical. Corrosion doesn't just hurt the shell; it attacks the climate control. A
C5-M design specifies corrosion-resistant coatings on external condenser coils and uses sealed motor housings for fans.
Why? Because if your air conditioning fails in Arizona or your chiller pumps fail in a chemical plant atmosphere, your
battery's thermal management is gone. The C-rate you paid for? Unattainable. You're forced to derate the system to
prevent overheating, killing your project's revenue potential. I've seen it happen.

Compliance is a Byproduct: A properly engineered C5-M container naturally ticks major boxes for UL 9540 (safety)
and IEC 61427 (performance) by ensuring the protective housing remains intact and functional over the long haul. It's
about designing for the real-world environment listed in the certification, not just the test lab.

Thinking Beyond the Box: System-Level Reliability

The conversation with that coastal utility shifted from "What's the cheapest container?" to "What provides the lowest
total cost of ownership and highest system availability?" That's the right mindset. When you specify C5-M level
protection, you're investing in:

¢ Predictable O&M: Your maintenance schedules are for performance checks, not emergency corrosion
mitigation.

¢ Asset Longevity: The enclosure life matches or exceeds the core battery lifespan, protecting your entire
investment.

* Warranty & Insurance: You have a stronger case with insurers and can secure better warranty terms from your
provider, because the risk profile of the asset is clearer and lower.

For us, it means our field service teams spend less time on environmental damage and more time on proactive health
checks and software updates. That's a better service model for everyone.




Is Your Next Project at Risk?

So, before you finalize the specs for your next grid-scale BESS, ask your vendor a few direct questions: "What specific
corrosion protection standard does your container meet for my site's environment? Can | see the coating certificates and
material specs for hardware? What's the real-world O&M experience on your units deployed in similar conditions?"

If the answers are vague, you might be looking at a future case studyand not the kind you want to be in. The goal is to
make the storage asset the most reliable, boring part of the grid. Honestly, in this business, boring is beautiful.

Got a specific site challenge in mind? Sometimes the best insights come from a direct conversation about the unique
dirt, air, and weather your project will face.
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