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The Hidden Cost in Your ROI Calculation: It's Not Just the Battery

Let's be honest. When you're evaluating a 5MWh utility-scale BESS for a commercial site in Texas or a grid-support
project in Germany, your spreadsheet is likely obsessed with two things: the upfront capex per kWh and the projected
cycle life. The container? The enclosure? The "manufacturing standards"? Often, they're a line item, a checkbox for UL
9540 or IEC 62619. We assume if it ticks the safety standard, it's fit for purpose.

I've been on-site for over 20 years, from the deserts of Arizona to the coastlines of the North Sea. And | can tell you
firsthand, that assumption is where projects start leaking value sometimes literally. The real total cost of ownership
(TCO) isn't just in the lithium-ion cells. It's in the resilience of the system housing them. A 2023 NREL report on BESS
operational challenges subtly highlights “unexpected O&M" and “environmental degradation" as growing cost drivers,
often traced back to enclosure and component failure, not the battery chemistry itself.

When "Standard" Standards Fall Short: A Site Engineer's Frustration

Here's the typical scenario. A BESS unit, certified to all the right electrical safety standards, gets deployed in a coastal
industrial park. The salt-laden air, a constant companion the standard lab tests didn’t fully replicate, starts its work.
Within 18 months, you're not dealing with battery degradation. You're fighting corroded busbar connections,
compromised cooling fan housings, and rust-jacking on structural members. The thermal management system struggles
as corrosion insulates heat sinks. Suddenly, your carefully calculated C-rate and efficiency figures are out the window.
Downtime for unscheduled maintenance eats into your revenue stacking model. The levelized cost of storage (LCOE)
quietly ticks upward.

This isn't a hypothetical. I've seen it at a 10MW site in Florida. The project team was brilliant on the PPA and software
controls, but the container spec was an afterthought. We spent more in the first two years on corrosion-related repairs
than we had budgeted for five years of general maintenance.



https://www.nrel.gov/docs/fy23osti/86076.pdf
https://www.nrel.gov/docs/fy23osti/86076.pdf

Learning from Extreme Environments: The Philippines Rural Electrification
Crucible

This is where looking at projects in the world's most demanding environments is incredibly instructive. Take rural
electrification in the Philippines. You're deploying 5SMWh systems in places with 90%+ humidity, salt spray from the
ocean, heavy monsoon rains, and significant daily temperature swings. A standard off-the-shelf container BESS would
be a rusted, failing asset within a few years. The total project failure would be catastrophic for remote communities
relying on it for power.

To succeed, manufacturers and developers there had to move beyond baseline standards. They developed what we now
refer to as the Manufacturing Standards for C5-M Anti-corrosion 5SMWh Ultility-scale BESS. "C5-M" is a severe marine
corrosion category from the 1ISO 12944 standard. Building to this isn't a suggestion; it's a survival requirement.

The C5-M Difference: More Than a Coating

So, what does a C5-M standard actually mean on the factory floor and for your project? It's a systems-level approach to
durability.

¢ Material Science First: It starts with substrate choice. We're talking hot-dip galvanized steel for structural frames,
stainless steel (grade 316 or better) for critical hardware and external fittings, and aluminum alloys with
appropriate anodization for heat exchangers. It's about selecting the right material for the right job from the
ground up.

* Protection Layering: It's not just a coat of paint. It's a multi-stage process: abrasive blasting to a specific surface
profile, a high-zinc epoxy primer, a robust intermediate coat, and a final topcoat with excellent UV and
chemical resistance. The total dry film thickness is specified and rigorously tested.

¢ Sealing & Design Integrity: Every seam, every cable gland, every ventilation louver is designed to prevent
moisture and corrosive agents from entering. Positive pressure systems with filtered air, double-sealed doors, and
dedicated corrosion traps for condensation management are integral. The thermal management system uses
coated or no : i




At Highjoule, when we build for harsh environments, this philosophy is baked in. Our UL 9540A-tested systems also
undergo this rigorous material and process specification. We learned early that safety isn't just about preventing thermal
runaway; it's about preventing the slow, systemic failure that can lead to unsafe electrical conditions.

Why This Matters for Ohio or North Rhine-Westphalia

"But we're not in the tropics," you might think. "We're in the Midwest or Central Europe.” Here's the insight: corrosion
isn't just about saltwater. Industrial atmospheres (chemical plants, agriculture), road salt aerosol in winter, and even high-
humidity farmlands create corrosive environments that exceed the "C3" level assumed by many standard builds.

Consider a BESS supporting a solar farm in lowa. Winter brings road salt on nearby highways, which becomes
airborne. Summer brings fertilizer and pesticide aerosols from adjacent fields. A standard enclosure might show
significant corrosion in 5-7 years, triggering a major refurbishment or replacement cycle that devastates your financial
model.

Deploying a system built to the more rigorous principles of a C5-M standard, even if not formally required by local
code, is a hedge against this. It extends the asset's physical life to match or exceed its cyclical life. It protects your
balance sheet from those "unexpected O&M" costs NREL mentioned.

Beyond the Spec Sheet: The Real-World LCOE Impact

Let's talk numbers in a language we all understand: LCOE ($/kWh over the system’s life). The equation is simple: lower
lifetime costs and higher lifetime output equal a lower LCOE.

A C5-M-built system directly attacks the cost side:

* Reduced Capex Risk: Eliminates the need for expensive secondary containment buildings or shelters in many
cases. The unit itself is the protection.

* Slashing O&M:




thatscheduled, not emergency.

* Preserving Performance: By keeping thermal management systems (fans, air paths, chillers) clean and efficient,
the battery operates in its optimal temperature window more consistently. This reduces stress, supports the
promised cycle life, and maintains round-trip efficiency. A 2% drop in efficiency over time due to compromised
cooling is a massive financial drain.

* Resale & Financeability: A 12-year-old BESS with a structurally and cosmetically sound enclosure has a higher
residual value and is easier to refinance or repurpose than a rusted-out one, even if both have the same
remaining battery capacity.

The initial premium for this level of manufacturing is often 2-5%. Honestly, on a 20-year asset, that's a no-brainer when
you model the avoided costs. It's the difference between buying a work truck with a basic warranty and one built for off-
road durability. They both drive off the lot, but their paths diverge dramatically in year three.

Your Next Storage Spec: Questions to Ask Your Supplier

So, as you draft the technical specifications for your next utility-scale or C&I storage project, move the enclosure and
manufacturing standards from a checkbox to a key evaluation criteria. Don't just ask, "Is it UL/IEC certified?" Ask:

¢ "What specific corrosion protection category (e.g., ISO 12944 C3, C4, C5-M) do your standard and premium
builds conform to?"

* "Can you provide a detailed breakdown of the materials (steel grade, coating specifications) used for the
structural frame, exterior panels, and internal cabinet?"

* "How is the thermal management system protected from environmental ingress and corrosion? What materials
are used in the air-handling path?"

* "What is your testing protocol for corrosion resistance? Is it only salt spray testing, or do you also test for
resistance to specific chemicals or humidity cycling?"

At Highjoule, we welcome these questions. We've built our reputation not just on the software and battery packs, but on
the holistic, durable asset we deliver. Because after two decades in the field, | know the best financial model is the one
that survives its first encounter with the real world. What's the one environmental factor in your next project location
that your current BESS spec might be underestimating?
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