Coastal BESS Deployment: How IP54 & Salt-Spray Protection Solves
Critical Grid Challenges
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When Your Grid Meets the Sea: The Real Cost of Salt on Utility-Scale
Storage

Hey there. Let's be honest for a minute. If you're planning a utility-scale BESS project near the coastwhether it's for
frequency regulation in California or integrating offshore wind in the North Seayou've got a list of concerns a mile long.
Permitting, interconnection, LCOE, safety standards... the usual suspects. But in my two decades on sites from Texas to
Taiwan, I've seen one silent killer consistently move up that list: salt.

It's not dramatic. It doesn't make headlines like a thermal event. It's a slow, insidious creep of corrosion that can
compromise safety, crater your ROI, and leave you with a 5SMWh asset underperforming years before its time. Today, |
want to talk about why specifying the right outdoor enclosurespecifically an 1P54-rated system engineered for salt-spray
environmentsisn't just a technical checkbox. It's the foundation of your project’s financial and operational viability.

Jump to Section

The Silent Grid Killer: More Than Just Rust

IP54: What It Really Means for a 5MWh Powerhouse

e Keeping Your Cool When the Environment is Harsh

A Lesson from the Gulf Coast: When Specs Meet Reality
e The Business Case: Lowering Real-World LCOE

The Silent Grid Killer: More Than Just Rust

We all know metal corrodes. But in a coastal salt-spray environment, you're dealing with a highly conductive, corrosive
aerosol that gets everywhere. I've opened up cabinets after just 18 months where busbar connections showed significant
pitting, and sensor readings were drifting due to compromised PCB coatings. This isn't an "aesthetic" issue. According
to a NREL analysis on durability, environmental stressors like salt mist can accelerate aging in battery systems,
potentially leading to increased internal resistance and reduced capacity fade.

The real problem? Many "outdoor-rated™ containers are built for general weatherproofing, not for the specific,
relentless challenge of salt. A standard enclosure might keep rain out (ingress protection against water), but it does little
to prevent the infiltration of fine, corrosive particulates. This gap in the specification is where long-term costs hide.

IP54: What It Really Means for a 5MWh Powerhouse

So, let's talk about IP54. The "5" is for dust protectionlimited ingress, no harmful deposits. Crucial for keeping abrasive
particulates away from cooling fans and sensitive electronics. The "4" is for water splashed from any direction. But
here's the insight from the field: for salt environments, the implementation of this standard is everything.

It's about gasket materials that resist chemical degradation from salt. It's about stainless-steel fasteners and treated
exterior surfaces on the container itself. It's about designing airflow paths for the thermal management system that
minimize the direct intake of salty air, often using indirect cooling loops. At Highjoule, when we build a system like our
5MWh outdoor unit for these environments, we're looking beyond the basic IP test. We're thinking about the
cumulative effect of daily salt-spray cycles, UV exposure, and high humidityall while ensuring every component, from
the container shell to the battery racks, complies with UL 9540 and IEC 62933 for the full system.
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The Heart of the Matter: Thermal Management in a Corrosive World

This leads to the most critical system: thermal management. Precise temperature control is non-negotiable for cycle life
and safety. But a standard air-conditioning unit pulling in salty, humid air? That's a recipe for clogged filters, corroded
condenser coils, and premature failure. 1've seen it happen, and the result is always the samereduced cooling capacity,
increased cell temperatures, and accelerated degradation.

The solution is a sealed, indirect liquid cooling system or a highly filtered air-handling unit with specific corrosion-
resistant coatings on its heat exchangers. This maintains the optimal C-rate performance without exposing the internal
battery environment to contaminants. It's a bit more upfront, but honestly, it pays for itself many times over by
preserving your battery's health and avoiding costly HVAC replacements.

A Case in Point: A Lesson from the Gulf Coast

Let me share a scenario from a project we supported in the U.S. Gulf Coast. A solar-plus-storage facility was
experiencing erratic performance alarms from their 4-year-old BESS. On-site, we found significant corrosion on the
communication wiring harnesses and cooling fan bearings inside the enclosure. The system was "outdoor-rated," but
not for persistent salt spray. The downtime for component-by-component replacement and cleaning was substantial, not
to mention the lost revenue from missed grid service programs.

The retrofit involved deploying a new, purpose-built IP54 BESS skid with salt-mist certified components. The key
wasn't just swapping hardware; it was redesigning the cable entry points, specifying conformal coating for internal
PCBs, and implementing a positive pressure system with desiccant breathers to keep the internal environment dry and
clean. Performance stabilized, and the operational confidence returned. This firsthand experience cemented that the
right specification is cheaper than the repair.

Making the Business Case: It's All About Real-World LCOE

This brings us to the bottom li ). When financial mqgels are run; they often use
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ideal degradation curves. Salt-induced corrosion introduces a hidden variable that steepens that curve. More frequent
maintenance, earlier component replacement, and potential unplanned downtime all drive the real cost of ownership

up.

Investing in a properly engineered I1P54 system for coastal use is a direct lever to control that cost. It extends the
system's useful life, maintains peak efficiency for more cycles, and drastically reduces operational surprises. For a
business decision-maker, this translates to a more predictable ROI, better project finance terms, and a asset that delivers
on its 15-20 year promise.

At Highjoule, our approach has always been to engineer out these field failures before they happen. Our utility-scale
platforms are built with these harsh environments in mind from day one, because we've been the team called in to fix
the problems that arise when they're an afterthought. It's not just about selling a container; it's about delivering resilient,
predictable power for the life of your project.

So, what's the one specification you're now re-evaluating for your next coastal deployment?
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