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The Silent Killer on Your Coastline

Let's be honest. When you're planning a battery storage project near the coast, the big numbers grab your attention

first: the megawatt-hours, the C-rate for fast response, the projected LCOE. The environment? It often gets filed under
"site considerations.” But after 20-plus years on sites from the Gulf Coast to the North Sea, | can tell you this: for a High-
voltage DC BESS in coastal salt-spray environments, the environment isn't a consideration - it's the defining constraint.

The phenomenon is simple. Salt-laden mist is incredibly pervasive. It doesn't just settle on the outside of a container; it
gets pulled into cooling systems, it creeps into electrical enclosures, it forms a thin, conductive film across busbars and
connections. I've seen firsthand how standard, inland-rated equipment can start showing aggressive corrosion on copper
and steel components in under 18 months in a harsh marine atmosphere. What starts as cosmetic quickly becomes
critical, leading to increased contact resistance, hot spots, and in the worst cases, arc-fault risks. That beautiful ocean
view comes with a hidden tax on your asset's health and safety.

Beyond Rust: The Real Cost of Corrosion

So why does this matter so much for a high-voltage DC system? Let's agitate that pain point a bit. This isn't just about
replacing a rusty bolt.

o Safety Amplified: High-voltage DC systems, by their nature, present unique arc-flash hazards. The National
Electrical Code (NFPA 70) and standards like UL 9540A are laser-focused on mitigating these risks. Corrosion
undermines everything. A corroded DC contactor or a busbar with degraded plating can create a high-resistance
point, generating intense, localized heat. In a DC system, an arc, once initiated, is very hard to extinguish. Salt
deposits can provide a tracking path, making insulation failures more likely. Honestly, it keeps good engineers
awake at night.

¢ Efficiency Drain: That layer of corrosion isn't benign. According to a NREL report on BESS degradation,
parasitic losses and increased internal resistance are major contributors to reduced cycle life and capacity fade.
Salt-induced corrosion directly accelerates this. You're not just losing a bit of energy; you're shortening the
fundamental lifespan of your multi-million dollar investment.

* OPEX Explosion: Imagine the cost of preventative maintenance on a standard system in a salt-spray zone. It's
not just wiping things down. It's the constant inspection of every connection, the early replacement of cooling
fans clogged with salt, the specialized cleaning agents, and the inevitable downtime. The operational expenditure
can blow your financial model out of the water.

Engineering for the Edge: The Salt-Spray Spec Blueprint

This is where a purpose-built Technical Specification for a High-voltage DC BESS in coastal salt-spray environments
transitions from a "nice-to-have" to the absolute non-negotiable core of your solution. It's a holistic design philosophy,
not a coat of paint.
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https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://www.nrel.gov/docs/fy22osti/81670.pdf

* Enclosure & Materials Science: We're talking about moving beyond standard IP54. Think pressurized
enclosures with HEPA-grade air filters to keep the salt-laden air out while maintaining clean, dry internal air
circulation. All external hardware is 316-grade stainless steel or aluminum with a marine-grade anodized finish.
Internally, copper busbars get heavy nickel or silver plating to resist sulfide attack from the salt.

¢ Thermal Management Re-Engineered: The thermal system is the lungs of the BESS. An air-to-liquid cooling
system with a sealed, corrosion-resistant dry cooler is typically the answer. It completely isolates the internal
cooling loop from the corrosive external air. I've seen too many air-cooled systems in coastal Texas where the
fins on the heat sinks were completely clogged and degraded within two years, causing the cells to thermally
runaway. The right thermal management is the single biggest factor in controlling degradation rate and
preventing catastrophic failure.

* Electrical Integrity: Every connector, from the DC string combiners to the main disconnect, is specified with salt-
spray certification (like IEC 60068-2-52). We use dielectric greases and sealing gels at all critical interfaces. The
BMS and controls are housed in their own separate, positively pressurized compartments. It's about creating
multiple, redundant barriers against the ingress of conductive contaminants.

e Compliance as a Baseline: Of course, the entire system is built on the bedrock of UL 9540, IEC 62933, and
IEEE 1547. But for coastal sites, we push further, designing to the more severe corrosivity categories (like
Category C5-M per ISO 12944) as a standard practice. It means our systems are validated, not just assumed, to
survive.

Case in Point: A North Sea Wind Farm's BESS Challenge

Let me give you a real example from a project we completed last year. A major utility operator in Germany needed a 20
MW/40 MWh BESS to provide grid inertia and black-start capability for an offshore wind farm's onshore converter
station. The site was on the North Sea coast, famous for its relentless, salty winds.

The challenge was two-fold: meet the brutal 2C continuous discharge rate required for grid services, and guarantee a
20-year design life in that environment. A standard container solution was a non-starter. Our solution was a fully
customized, high-voltage DC block built around the salt-spray spec. We used a closed-loop, glycol-based cooling system
with titanium-plated heat exchangers in the dry cooler. All external panels were 316L stainless with a special powder
cqgting. The D hgear was s d from a man f_tu Spe ializing in mgg,equ_offshore applications.
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During commissioning, we ran a "dummy load" test at full 2C output for 4 hours straight in a driving coastal rainstorm.
Monitoring the internal humidity and particulate counts showed zero ingress. The client's chief engineer, a skeptical
veteran, turned to me and said, "Okay, now | believe it will last." That's the moment the spec comes to life.

The Real Payoff: LCOE and Long-Term Trust

Now, you might think all this sounds expensive. And upfront, there is a premium for this level of engineering. But this is
where the expert insight on Levelized Cost of Storage (LCOS) really hits home.

By virtually eliminating corrosion-related degradation and slashing unscheduled maintenance, you dramatically extend
the useful life of the asset and increase its annual energy throughput. You avoid the massive cost of a mid-life major
overhaul or premature replacement. When you run the financial model over 20 years, the LCOE of a properly specified
coastal BESS is often lower than the "savings" from using a cheaper, unhardened system that fails early. It's an exercise
in capital discipline, not just capex minimization.

For us at Highjoule, this isn't just about selling a product. It's about providing a resilient asset that performs reliably, day
in and day out, in the place you need it most. It's about building a system that your operations team doesn't have to
worry about every time a storm rolls in off the ocean. It's engineering for the real world, not the datasheet world.

So, what's the one question you should be asking your BESS provider about their coastal site spec? Don't just ask if it's
"corrosion-resistant." Ask them to walk you through the specific material grades, the sealing strategy for the thermal
system, and the test reports against C5-M. The depth of their answer will tell you everything.
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