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The Hidden Cost of Salt Air

Let's be honest. When you're evaluating a Battery Energy Storage System (BESS) project for a coastal sitebe it a fishery
in Maine, a data center in the Netherlands, or a resort in Floridathe initial focus is on capacity, power, and that all-
important upfront capital cost. The conversation usually revolves around the container itself, the battery racks, the PCS.
But there's a silent, relentless factor that many business plans tragically underestimate: corrosion.

I've seen this firsthand on site. A standard ISO container BESS deployed near a coastal industrial park might look
perfectly fine after 12 months. But open up the electrical cabinet, or take a closer look at the structural welds and
cooling system fins. That's where you find the telltale white powder, the pitting, the compromised seals. Salt-spray isn't
just a surface issue; it's a systemic threat that accelerates wear on critical components, from busbars and sensor
connections to the thermal management system. According to a NREL report on renewable infrastructure in harsh
environments, corrosion-related failures can increase O&M costs by up to 40% in coastal zones compared to inland
sites. That's not a minor line item; that's a direct assault on your projected Return on Investment.

Beyond the Sticker Price: The Real Math of BESS Degradation

So, you might think, "We'll just budget more for maintenance." It's not that simple. The problem with corrosion is that
it doesn't play fair. It doesn't cause a single, catastrophic failure you can plan for. Instead, it leads to a cascade of
efficiency losses and unplanned downtime.

¢ Increased Electrical Resistance: Corroded connections generate heat, wasting energy and creating potential hot
spots that the BMS struggles to manage. This throws off your round-trip efficiency calculations from day one.

* Cooling System Strain: Clogged heat exchanger fins from salt deposits force the HVAC to work harder, spiking
your parasitic load. I've seen sites where the cooling system's energy draw was 25% higher than modeled within
two years, just eating into revenue.

¢ Safety and Warranty Risks: This is the big one. Accelerated corrosion can void manufacturer warranties on core
components. More critically, it raises serious safety concerns. Standards like UL 9540 and IEC 62933 assume
systems are maintained in their rated environment. A compromised container interior challenges those
fundamental safety assumptions.

The aggravation is this: a project with a theoretically great 5-year payback can see its ROI stretched to 7 or 8 years
because of these hidden, corrosive costs. You're constantly fighting degradation instead of generating stable value.



https://www.nrel.gov

The C5-M Advantage: Engineering for the Long Haul

This is where the conversation shifts from commaodity hardware to engineered solutions. The ROI analysis for a C5-M
Anti-corrosion Mobile Power Container starts with a fundamental premise: maximize productive asset life in a hostile
environment. It's not an "upgrade”; it's a necessary specification for coastal, offshore, or high-humidity saline
applications.

At Highjoule, when we build to the C5-M standard (a step beyond the typical C4 industrial rating), we're not just
applying thicker paint. We're engineering a system:

¢ Materials Science: Using aluminum alloys, stainless-steel fasteners, and composite materials specifically chosen
for chloride resistance. The coating system is a multi-stage processpre-treatment, epoxy zinc-rich primer, and
chemical-resistant topcoatsthat we test in salt-spray chambers for thousands of hours.

* Sealed for Life: IP65-rated seals on all doors and cable entries, positive pressure filtration systems to keep saline
air out, and corrosion-resistant coatings on internal structural members. The thermal management system uses
coated coils and protected airflow paths.

¢ Compliance by Design: The entire build philosophy is aligned with the durability and safety requirements
embedded in UL and IEC standards for outdoor hazardous location equipment. It's about proving long-term
compliance, not just passing a factory test.

A Case in Point: The North Sea Microgrid

Let me give you a real example. We deployed a 2.5 MWh Highjoule mobile C5-M container for a remote microgrid
supporting a research facility on Germany's North Sea coast. The challenge was brutal: constant high winds, direct salt
spray, and a mandate for near-100% reliability with minimal on-site maintenance.

The standard container option was 20% cheaper upfront. But our analysis showed that over a 10-year period, the
projected maintenance, component replacement (especially for the cooling system and AC distribution panels), and risk
of downtime created a negative NPV compared to the C5-M solution. Three years into operation, the C5-M container’s
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performance data confirmed it: its round-trip efficiency has degraded only 0.8% from its baseline, squarely in line with
the battery's own aging curve. The facility manager's last report literally said, "We open it twice a year for routine
checks, and it looks like it did on delivery day." That's predictable, low-cost ownership.

Calculating Your Advantage: LCOE and Total Cost of Ownership

For a financial decision-maker, this all boils down to Levelized Cost of Storage (LCOS) or, more broadly, Total Cost of
Ownership (TCO). The equation flips.

With a standard container in a salt-spray environment, your O&M costs (C_om) variable increases steeply over time.
Your system degradation rate is higher, meaning your available capacity (and thus revenue) in Year 8 is lower. The risk
premium (C_risk) for unplanned outages is significant.

The C5-M container has a higher initial capital cost (C_cap). But its C_om is flat and predictable. Its degradation curve
mirrors the battery's intrinsic aging, not the environment's attack. The C_risk plummets. When you run the ROI
analysis over the project's full 15-20 year lifecycle, the gap closes and then reverses. The robust asset delivers more net
MWh at a lower cost per cycle. Honestly, in our models for severe environments, the C5-M option often becomes the
lower LCOS option by Year 7 or 8.

Your Next Step: A Practical Suggestion

If you're scoping a project in a coastal region, don't let the corrosion variable remain a vague "risk factor" in your
spreadsheet. Get specific. Ask your provider for their corrosion protection specification sheet. Demand to see test
certificates (like 1ISO 12944 for C5-M). Require that their thermal management and electrical designs account for saline
air ingress.

At Highjoule, we've learned that the right engineering upfront isn't an expenseit's the most direct lever for achieving the
ROI your project promises. The question isn‘t really, "Can we afford a C5-M container?" It's, "Can we afford the

hidden costs of the one that isn"t?"




What's the single biggest corrosion-related surprise you've encountered in your own project deployments?
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