Coastal BESS Safety: Why Salt-Spray Demands Special LFP 5SMWh
System Design
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That Salty Air Isn't Just Bad for Your Car: The Hidden Safety Challenge
for Coastal BESS

Honestly, when we talk about deploying utility-scale battery storage, the conversation usually revolves around capacity,
duration, and the all-important LCOE. But there's a critical factor that, in my 20+ years on site, I've seen become a
make-or-break issue for projects along coastlines: salt. It's not just a cosmetic nuisance. For a 5SMWh Lithium Iron
Phosphate (LFP) BESS, a coastal salt-spray environment introduces a unigue set of safety and reliability challenges that
generic off-the-shelf solutions simply can't handle. I've walked through sites where premature corrosion was silently
compromising electrical integrity, and it's a problem that amplifies both risk and cost over the system's lifetime.
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The Problem: When "Marine Breeze" Meets High-Voltage Battery Racks

The phenomenon is straightforward. Salt-laden mist, carried by wind, settles on every exposed surface. For a BESS
container, this isn't just the outside shell. It's the busbars, the electrical connectors, the cooling system components, and
the structural framework inside. LFP chemistry is inherently safer than some alternatives, but its safety envelope is only
guaranteed if the supporting electrical and mechanical systems remain intact. Salt accelerates corrosion, which increases
electrical resistance, creates hotspots, and can lead to insulation breakdown. The National Renewable Energy
Laboratory (NREL) has noted that harsh environmental factors are a key driver for increased O&M costs and can
impact system availability.

The core pain point for developers and asset owners in places like Florida, California, the North Sea coast, or the
Mediterranean is this mismatch: you're deploying a sophisticated, sensitive piece of energy infrastructure into an
environment that actively works to degrade it. Standard industrial-grade enclosures and components, certified for
general use, often fall short here. The safety regulations for these environments aren't just "nice-to-haves"; they are the
blueprint for preventing latent failures.

The Agitation: How Salt Turns Small Issues into Costly Failures

Let's agitate that pain point a bit with some real-world consequences. On a project | was consulting on in the Gulf
Coast, a seemingly minor spec deviation on connector plating led to a failure in under 18 months. The increased
resistance at a corroded busbar connection caused localized heating. This didn't trigger an immediate fault, but it did
force the adjacent battery modules to work harder to compensate, subtly stressing the thermal management system and
increasing the overall degradation rate.

Think about the domino effect:
* Safety Risk: Corrosion-induced hotspots are potential ignition sources. They undermine the fault protection

designed into the system.
¢ Financial Impact Accordlng to IRENA, unplanned O&M can consume a significant portlon of storage project
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revenue.
¢ Efficiency Loss: As connections degrade, system round-trip efficiency drops. You're paying for energy you can't
use.

It boils down to this: ignoring salt-spray specifics doesn't just risk a single component; it risks the entire project's
bankable safety case and long-term profitability. Your LCOE calculations go out the window if you're facing a major
remediation in Year 7.

The Solution: It's More Than Just a Coat of Paint

So, what's the solution? It's a holistic, regulation-first design philosophy for the entire BESS, from the container shell to
the last bolt. For a 5MWh LFP system in a coastal zone, safety isn't a single feature; it's the outcome of every
component meeting a higher standard.

This means adhering to and exceeding specific benchmarks. We're talking about designs that satisfy:

¢ UL Standards (like UL 9540 for System Safety) with supplemental testing for salt fog corrosion (often referenced
in UL 50E for enclosures).

* |EC 61427-2 & IEC 62933 series for grid integration and safety, with specific attention to environmental testing
clauses.

¢ |EEE 1635/ASHRAE guidelines for thermal management, but with corrosion-resistant materials specified for
fans, heat exchangers, and coolant loops.

At Highjoule, when we engineer a system for a coastal site, the "salt-spray" requirement changes the bill of materials.
It's not optional. It mandates stainless-steel fasteners in critical areas, conformal coating on PCBs, 1P66 or higher rated
connectors for external links, and a pressurized and filtered air system for the container to keep the salty atmosphere
out. Our thermal management design for these projects doesn't just move heat; it uses materials and seals that won't
succumb to corrosion and fail, which is a primary safety system for LFP batteries.




A Real-World Case: The North Sea Wind Farm BESS

Let me give you a concrete example from Northern Germany. A wind farm operator needed a 5MWh BESS for
frequency regulation and energy shifting, but their site was less than 2 kilometers from the North Sea shore. The
challenge was twofold: constant high humidity and aggressive salt spray, especially during storms.

The standard containerized BESS offered by many vendors didn't meet their long-term risk profile. The solution we
deployed involved:

1. A container with a specialized marine-grade coating system (C5-M per ISO 12944 standard).

2. An HVAC system with corrosion-protected evaporator and condenser coils, and salt-air filters.

3. All external cable trays, louvres, and hinges in 316-grade stainless steel.

4. An increased preventative maintenance schedule focused on electrical connection torque checks and visual
corrosion inspection, which we manage through our local service partner.

Three years in, the system’s availability is above 99%, and the comparative tear-down analysis against a standard system
in a similar environment showed dramatically less corrosion progression. That's the value of designing for the
environment from day one.

Expert Insight: Decoding the "Thermal-Corrosion™ Link

Here's a bit of insider insight that doesn't always make it to the spec sheet. Everyone focuses on the battery's C-rate
(charge/discharge power). But in a salty environment, the thermal management system's reliability is just as critical for
safety as the BMS itself.

Why? Corrosion on heat exchanger fins reduces cooling efficiency. To maintain the optimal cell temperature (crucial for
LFP longevity and safety), the system works harder, drawing more power. This can create a vicious cycle. Furthermore,
if a cooling loop fails due to a corroded pump or valve, the BESS must derate or shut down to prevent a thermal
runaway scenarioeven with LFP's stable chemistry. The safety regulation, therefore, must encompass the entire auxiliary
system, not just the battery rack. When we talk about LCOE, a robust, corrosion-proof thermal system might have a
slightly higher CapEx, but it protects your OpEx and revenue stream for decades.




Making It Real: What to Look for in Your Coastal BESS Spec

If you're evaluating a 5MWh+ BESS for a coastal site, move beyond the data sheet. Ask your provider pointed
questions. Heres what 1d want to see:

Component Standard Spec Coastal/Salt-Spray Enhanced Spec

Container Exterior Standard industrial paint C5-M (Marine) grade coating system
per 1ISO 12944

Internal Structural Metal Mild steel, painted Galvanized or coated steel with
additional sealant

Electrical Connectors (External) IP65 rated IP66/1P67, with specified salt-spray
resistance

Fasteners & Hardware Zinc-plated steel Stainless steel (A4/316 grade) for
critical structural/electrical points

Thermal Management (Air Intake) Standard filters Salt-air particulate filters + positive
interior pressure maintenance

Compliance Documentation UL 9540, IEC 62619 Above, plus salt fog test reports (e.g.,

ASTM B117) for key components

The goal is to ensure every link in the chain is fortified. At Highjoule, this isn't a special package; it's our baseline for
any project with an environmental risk assessment that flags salt. It's baked into our design philosophy because we've
seen the alternative, and honestly, it's not a risk worth taking for a 20-year asset.

So, whats the one question youre not asking your BESS vendor about their systems resilience to your specific
environment?
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