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The Silent Corrosion Problem

Honestly, if you're looking at deploying utility-scale battery storage near the coast in Europe or the US, you're likely
focused on the big-ticket items: cell chemistry, PCS capacity, grid interconnection. But let me tell you, having spent two
decades on sites from the North Sea to the Gulf of Mexico, the most insidious threat often comes from the air itself. Salt
spray. It's not just a cosmetic issue; it's a systemic risk that quietly compromises every metallic component, from busbars
to cabinet hinges, and yes, even your fire suppression system's integrity.

The International Energy Agency (IEA) highlights the massive growth in global battery storage, with over 40 GW
expected to come online in the next few years, much of it in coastal regions rich in wind and solar resources. But here's
the rub: standard industrial-grade enclosures and systems aren't built for this. I've seen first-hand how a seemingly
minor specification oversightlike a standard zinc-plated bolt instead of a hot-dip galvanized onecan lead to premature
failure in a salt-laden atmosphere. The corrosion doesn't just stop at the shell; it can creep into control boards and
sensor connections, leading to false alarms or, worse, system failures when you need them most.

When Safety Systems Become a Liability

This brings us to the heart of the matter: your fire suppression system. For a 5MWh containerized system, Novec 1230
fluid is a fantastic choice. It's clean, effective, and has a low global warming potential. But its effectiveness is 100%
dependent on the system that contains and deploys it. In a coastal environment, that's where the real challenge lies.

Think about it. The system relies on a network of pressurized cylinders, precise valves, and distribution nozzles.
Corrosion can pit sealing surfaces, leading to slow leaks that drain the system of its charge without anyone noticing. I've
been on a site audit where we found a valve stem seized solid from salt corrosionit wouldn't have opened in a real
thermal event. That's not a safety system; that's a liability. The standard UL 9540A test method is crucial for evaluating
fire propagation, but it's typically conducted in a pristine lab. It doesn't account for the slow, degrading effects of 5 years
of salt spray on the system's mechanical readiness.

https://www.ul.com/news/ul-9540a-test-method-evaluating-thermal-runaway-fire-propagation-battery-energy-storage-systems


  

The Coastal BESS Standard: A New Benchmark

So, what does a manufacturing standard built for this specific challenge look like? It's not just one thing; it's a holistic
philosophy that touches every component. At Highjoule, when we build a 5MWh BESS unit designated for a coastal
salt-spray environment, our standards go far beyond the baseline.

First, it starts with the enclosure. We're talking about IEC 60068-2-52 salt mist corrosion testing, but applied to the
entire assembled container, not just sample panels. This means specifying:

Materials: Marine-grade aluminum alloys or stainless-steel (SS316L minimum) for all external structures and
pipework.
Coatings: Multi-step epoxy-polyurethane coating systems with a minimum DFT (Dry Film Thickness) that
exceeds standard C5-M industrial ratings.
Sealing: IP55 as a baseline, with critical seam sealing designed to withstand thermal cycling and UV degradation
from the sun.

Second, and most critically, is the Novec 1230 system itself. The cylinders, valves, and manifold are sourced with a
specific corrosion resistance certification. All pneumatic or electrical actuators for the valves are housed in sealed,
nitrogen-purged compartments. We even specify the type of thread sealant used on pipe fittingsit must be compatible
with both the fluid and resistant to salt.

Beyond the Spec Sheet: Real-World Imperatives

Let's get technical for a moment, but I'll keep it simple. Two concepts are king in coastal BESS: Thermal Management
and C-rate.

Thermal Management is more critical than ever. Corroded heat exchanger fins are less efficient. If your cooling
capacity drops by even 15% due to fouling and corrosion, you're forcing the batteries to operate at a higher
temperature. This accelerates aging and increases the statistical risk of a thermal event. Our design uses oversized,



corrosion-resistant coils and easy-access filtration to maintain peak cooling performance.

C-rate, or the charge/discharge rate, also plays a role. In a benign environment, you might push the C-rate for revenue.
In a harsh environment, we often advise a slightly more conservative cycling strategy. It reduces thermal and
mechanical stress on the entire system, from the cells to the cooling loops, prolonging life and enhancing safety. This is a
key part of optimizing the Levelized Cost of Energy (LCOE) for the project's lifetimeit's about total return, not just day-
one output.

A Case in Point: California's Coastal Challenge

I remember a project near Monterey Bay. The developer had a prime grid connection spot, but it was literally 500
meters from the Pacific. The initial BESS specs were "standard" industrial. We pushed for the coastal package. The
upfront cost was about 8% higher. Fast forward 18 months: a competitor's standard unit down the coast had already
undergone its first major cabinet replacement due to corrosion on the HVAC unit and false alarms from degraded
sensors. Our unit? Just routine washing and a clean bill of health. The extra capital expenditure was insurance that paid
off in zero unplanned downtime and no safety scares. That's the kind of foresight that turns a project from a technical
installation into a reliable, long-term asset.

  

The True Cost of Ownership: LCOE in Corrosive Environments

This is the final, and most important, point for any financial decision-maker. The Levelized Cost of Energy (LCOE)
calculation for a coastal BESS must include degradation from the environment. A standard unit might have a 15-year
design life inland. On the coast, without proper standards, that could drop to 10 or even 8 years due to accelerated
corrosion of balance-of-plant systems. Suddenly, your projected ROI is gone.

Investing in manufacturing standards built for Novec 1230 systems in salt-spray conditions isn't an extra cost; it's a
capital preservation strategy. It ensures the safety system is as durable as the batteries it protects. It aligns with the long-
term investment horizon of these assets. When we at Highjoule provide a system with these specs, we're not just selling a
container; we're providing a 20-year partner for energy resilience, with the local service teams to maintain that integrity.



So, the next time you're evaluating BESS bids for a coastal site, don't just ask if it has fire suppression. Ask how it was
built to survive where the air itself is working against it.

What's the single biggest corrosion-related failure you've encountered in the field?
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