High-voltage DC Mobile Power Container Safety in Coastal Salt-spray
Environments: A Field Engineer's Guide
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The Silent Threat: Why Your Coastal BESS Project Might Be at Risk

Let's be honest. When you're planning a battery energy storage system (BESS) project for a coastal sitebe it for a seaside
microgrid, a port facility, or supporting offshore windthe big-ticket items grab your attention. The battery chemistry, the
inverter specs, the grid connection. I've sat in those meetings. But there's a silent, insidious factor that I've seen firsthand
on site, from the Gulf Coast to the North Sea, that gets pushed down the agenda until it's a multi-million dollar
headache: the coastal salt-spray environment.

You're not just dealing with higher humidity. You're dealing with an aerosol of highly conductive, corrosive particles
that relentlessly seeks out every electrical connection, every metal surface, every tiny gap in your high-voltage DC
mobile power container. The National Renewable Energy Lab (NREL) has highlighted the accelerated aging of
infrastructure in coastal zones, and the data is sobering. This isn't a minor maintenance issue; it's a fundamental safety
and reliability challenge that demands a specific regulatory and design mindset from day one.

Beyond Rust: The Real Cost of Ignoring Salt Spray

The problem isn't just cosmetic rust on the container’s exterior. That's the visible symptom. The real agitation points
are hidden and far more dangerous:

* Creeping Corrosion on DC Busbars: High-voltage DC systems inside these containers carry serious current. Salt-
induced corrosion on busbar connections increases resistance. Increased resistance means heat. I've used
thermal cameras on preventative maintenance visits and seen hotspots developing at connections that looked
"fine" from the outside. This is a direct path to thermal runaway scenarios if left unchecked.

¢ |nsulation Degradation & Tracking: Salt deposits are hygroscopicthey attract and hold moisture. This creates a
conductive film across insulation surfaces. Over time, this can lead to "tracking," where electricity slowly carves a
carbonized path through the insulation, eventually causing short circuits or ground faults. This compromises the
entire DC system's isolation integrity.

* Cooling System Clogging & Corrosion: The thermal management system is the lifeblood of your BESS. Salt
spray gets sucked into air filters and settles on heat exchanger fins. It reduces efficiency, increases fan load, and
can lead to catastrophic overheating of the battery racks. I've seen projects where cooling capacity dropped by
30% in under 18 months due to salt fouling, forcing expensive, unplanned downtime for a full system clean-out.

The financial hit? It's not just capex for premature replacement. It's unplanned downtime, lost revenue from energy
arbitrage or grid services, and skyrocketing O&M costs. But more critically, it's a severe compromise to the safety case of
the installation.
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The Solution Framework: It's More Than Just a Coating

So, what's the solution? It's a holistic set of safety regulations and design principles specifically tailored for high-voltage
DC mobile power containers destined for coastal salt-spray environments. This isn't about slapping on some extra paint.
It's a foundational engineering philosophy that we at Highjoule Technologies have baked into our mobile container
solutions for coastal deployment.

The framework rests on three pillars that go beyond basic standards:

1. Material & Finish Specification (The "What"): This mandates the use of corrosion-resistant alloys (like specific
grades of aluminum or stainless steel) for structural and electrical components, not just the shell. Conformal
coatings on PCBs, and dielectric greases on high-voltage connections are specified as mandatory, not optional.

2. Environmental Sealing & Filtration (The "How"): It defines a minimum IP rating for the entire container (not
just parts of it) and mandates the use of positive pressure systems with HEPA-grade salt filtration for air intakes.
This keeps the corrosive atmosphere out, maintaining a clean, controlled environment inside for the sensitive
battery and power electronics.

3. Testing & Certification Protocol (The "Proof"): Crucially, it requires that the complete, assembled unitnot just
material samplesundergo accelerated salt spray testing (like ASTM B117 or IEC 60068-2-52) for extended
durations. The performance criteria post-test are strict: no degradation in insulation resistance, no corrosion on
current-carrying parts, and full functional operation. This is where generic containers claiming "suitable for
coastal use" fail spectacularly.

This approach aligns with and often exceeds the intent of key standards like UL 9540A for fire safety (because corrosion
can ignite faults) and IEC 62933 for overall BESS safety, applying them through the harsh lens of a marine
environment.

A Case from California: When the Pacific Breeze Meets a 40-Foot Container

/ 10 MWh community resilience project for a municipality just
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north of San Diego. The site was less than a mile from the ocean, in a classic coastal fog belt. The initial vendor's
proposal was a standard containerized BESS with "enhanced exterior paint."

Our team, based on the regulations we follow for coastal sites, flagged it as a major risk. We pushed for and won the
contract by presenting a solution built around the framework above. The key differentiators in deployment were:

* We used a sealed, liquid-cooled thermal system instead of air-cooled, eliminating salt-air intake entirely.

* All external cable entry points used double-gasketed, stainless steel glands filled with non-hardening sealant.

* The internal DC wiring was all plated copper, and we implemented a continuous insulation monitoring device
(IMD) specifically calibrated for the expected lower insulation resistance values in salty, humid conditionsgiving
the operators an early warning system.

Two years in, with zero unscheduled maintenance related to corrosion, the client's O&M manager told me it was the
difference between managing an asset and fighting a constant battle. That's the ROI of getting the regulations right
from the start.

Breaking Down the Tech: What "Robust" Really Means

I know some of these terms can sound like jargon. Let me break down two critical concepts in plain English, because
they're central to both safety and your Levelized Cost of Energy (LCOE).

Thermal Management in This Context: In a salty environment, it's not just about cooling the batteries. It's about doing
it in a way that isolates the battery's cooling medium from the corrosive outside air. That's why we often lean towards
liquid cooling for coastal sites. The coolant circulates in a completely closed loop, rejecting heat through a sealed heat
exchanger. The salt spray hits the outside of that exchanger, which is made of corrosion-proof material, but it never
touches the internal system. This preserves performance and prevents the slow clogging that air systems suffer from.

The LCOE Connection: Here's the business angle. LCOE is your total cost divided by total energy output over the
system's life. If salt corrosion causes a 20% capacity fade in 8 years instead of 15, or forces a major component
replacement, your LCOE spikes. The upfront investment in a container built to proper coastal safety regulations is an
LCOE optimization play. It's buying predictable, long-term performance and avoiding those massive, unplanned
capital injections later. It turns Capex into a strategic tool for lower lifetime cost.




Your Next Steps: Questions to Ask Before You Break Ground

You don't need to become a corrosion expert. But before you commit to a mobile power container for a coastal site,
have a coffee with your engineering team or potential vendor and ask these specific questions:

¢ "Can you show me the salt spray test certification for the fully assembled power container unit, not just
component samples?"

* "What is the specified IP rating for the entire enclosure under negative pressure (when the fans are on)?"

* "What is your design for preventing salt ingress into the battery compartment and the high-voltage DC section?"

* "How does your thermal management system protect itself from salt fouling over a 15-year lifespan?"

The answers will tell you everything you need to know. If they're vague, or if the conversation stays only on exterior
paint, you're looking at a standard containerand a future problem. At Highjoule, these questions are the starting point
of our design review for any coastal project. It's how we ensure that when the ocean breeze picks up, your
investmentand more importantly, your site’s safetyremains rock solid.

What's the biggest environmental challenge you're facing on your next BESS deployment site?
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