Environmental Impact of C5-M Anti-corrosion BESS for Public Utility
Grids: A Practical Guide
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The Hidden Cost of a Rusty Foundation

Let's be honest, when you're evaluating a BESS for the public grid, the conversation usually starts with capacity, C-rate,
or upfront CAPEX. The enclosure? It's often an afterthought, a "commodity" box. But after 20+ years on sites from the
North Sea to the Gulf Coast, I've seen this firsthand: that steel box is your system's first and most critical line of defense.
And when it fails, the environmental impact isn't just about the steel itself - it's a cascade of inefficiencies and waste that
undermines the very green goals we're all working towards.

Think about the typical deployment environment for utility-scale storage: often near renewable generation sites, which
are, by nature, exposed. Coastal areas for offshore wind interconnection, arid but salty deserts for solar, or industrial
corridors. These are C5-M environments as defined by the 1ISO 12944 standard - environments with very high
corrosivity due to salt, pollutants, or condensation. A standard industrial paint job might look fine at commissioning, but
it's fighting a losing battle.

How Corrosion Accelerates the Environmental Problem

So what happens when corrosion sets in? It's not just a cosmetic issue. First, structural integrity is compromised. I've
been called to sites where door seals are failing because the frame is warped, letting in moisture, dust, and salt. That
contaminated air is sucked into the battery thermal management system. The HVAC units work overtime, sometimes
increasing auxiliary power consumption by 15-20% just to maintain temperature and humidity. That's a direct hit on
your system's round-trip efficiency and a constant, unnecessary draw on the grid you're trying to balance.

Worse is the contamination risk to the battery modules themselves. Corrosion particles are conductive. If they infiltrate
the battery compartment, you're looking at potential for short circuits, accelerated cell degradation, and serious safety
hazards that could trigger an early, full system shutdown. According to a 2021 analysis by NREL, environmental factors
like moisture and particulate ingress are a contributing factor in a significant percentage of performance failures. When
a 100 MWh system is taken offline years early, the environmental math gets ugly. You're looking at the embodied
carbon of the entire system - the mining, processing, manufacturing, shipping - written off prematurely, plus the urgent
need to manufacture and deploy its replacement.
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https://www.nrel.gov/news/program/2021/energy-storage-system-failure-modes.html

C5-M Explained: It's Not Just a Coating

This is where the specification of a true C5-M anti-corrosion system becomes non-negotiable. It's a holistic engineering
approach, not a paint can. At Highjoule, our design for harsh environments starts with substrate preparation - often
using zinc or aluminum metallization (like thermal spray) for a sacrificial base layer. Then comes a multi-layer, epoxy-
based coating system, applied under controlled conditions. Each layer has a function: adhesion, barrier protection, UV
resistance, flexibility.

The "M" stands for "Marine," and it's the toughest grade. This system is tested to withstand over 2,500 hours of salt
spray testing (per ASTM B117) without red rust. Honestly, the difference on site is night and day. I've seen our
containers after a decade in a chemical plant environment, next to standard units that were pitted and peeling after
three years. The operational continuity that provides is where the real environmental - and financial - benefits are
realized.

A Real-World Case: Coastal Texas Wind Farm

Let me give you a concrete example. We deployed a 60 MWh BESS for a major utility in coastal Texas, designed to
firm up wind output. The site is less than a mile from the Gulf, with high humidity, salt fog, and occasional storm-driven
spray. The initial RFP had a basic corrosion protection spec. We pushed back, presenting a lifecycle cost analysis that
compared standard paint versus a full C5-M system.

The challenge was convincing them to approve the ~5% upfront CAPEX increase. We framed it around risk
mitigation: reduced OpEXx from lower maintenance (no repainting cycles), guaranteed protection of the multi-million-
dollar battery asset, and crucially, a projected 20% improvement in system lifespan. We designed the container with
sealed cable entry points, corrosion-resistant fasteners (stainless steel), and a positive pressure, filtered air system to keep
the internal environment pristine.

Five years in, the data speaks for itself. Their internal energy yield analysis shows our BESS has maintained 99.3%
avallablllty with zero downtlme attributed to enclosure or enwronmental issues. Adjacent non -critical infrastructure at




C5-M specs into all their new storage RFPs - they saw the total cost of ownership benefit firsthand.

Making the Financial & Environmental Case

This ties directly into Levelized Cost of Storage (LCOS). The formula is simple: lower lifetime costs and higher energy
throughput over a longer period drive down the LCOS. A C5-M system directly targets the denominator (project life)
and the operational cost numerator.

¢ Extended Life; Adding 5-7 years to a 15-year design life reduces the annualized capital and environmental
burden significantly.

* Reduced Maintenance: Eliminating enclosure repainting and major repairs cuts OpEx and avoids the
environmental cost of mobilizing crews and materials repeatedly.

* Preserved Performance: Stable internal conditions mean the battery degrades as modeled, not faster. You get the
full, expected MWh throughput out of your asset.

When you run the numbers, the C5-M premium often pays back in under 4 years through avoided costs. After that, it's
pure savings and reduced environmental impact. You're not just buying a box; you're buying certainty and
sustainability.

Questions to Ask Your BESS Provider

So, in your next procurement or planning meeting, move the enclosure spec up the agenda. Don't just accept "corrosion-
resistant.” Drill down:

® "Can you show me the 1ISO 12944 certification for the specific environment (C4, C5-M) of my site?"

e "What is the substrate preparation and coating process? Is it applied after the container is built (leaving weld
seams vulnerable) or on pre-treated panels?"

U "What is the warranty on the corrosion protection, and what does it specifically cover?"

* "Can you prowde a Ilfecycle malntenance pIan for the enclosure versus the battery system?"
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At Highjoule, we build our utility systems with this end-to-end durability mindset from the first CAD drawing. It's
integrated with our UL 9540/9540A compliant safety design and our grid-edge control software. Because honestly, the
most sustainable battery is the one that operates safely, efficiently, and reliably for as long as possible. The green grid
needs assets that last. What's the point of building a clean energy future on a foundation that rusts?

What's the single biggest environmental concern your team is wrestling with for your next grid storage project?
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