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How to Optimize Your All-in-One Mobile Power Container for Coastal
Salt-Spray Environments

Honestly, if you're looking at deploying battery energy storage near the coast, you've already got a head start by
thinking about optimization upfront. I've seen too many projects where the "standard" container gets dropped by the

shore, and the real problems start about 18 months in. Let's grab a coffee and talk about what really matters when your
BESS needs to breathe salty air.
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The Hidden Cost of Coastal "Standard” Deployments

The phenomenon is common: a commercially attractive site near a port, a coastal community, or offshore wind
infrastructure gets earmarked for a BESS. The business case stacks upuntil you factor in the environment. A report by
the National Renewable Energy Laboratory (NREL) on durability challenges highlights that coastal environments can
accelerate component failure rates by a factor of 2x to 5x compared to inland sites. That's not a minor footnote; it's a
direct hit on your project's Levelized Cost of Energy (LCOE) and operational lifespan.

I was on site for a project in Florida where the client bought a "one-size-fits-all" mobile container. The initial CAPEX
was low, which looked great on paper. But within two years, the costs for unscheduled maintenance, component
replacements, and derated performance due to cooling system issues completely eroded those early savings. The
agitation here is real: it's a classic case of paying now or paying much more later, with added downtime risk.

Corrosion Isn't Just Rust: A System-Wide Threat

When we talk salt spray, most folks picture a rusty exterior. The problem is far more invasive. Salt-laden moisture is a
superb conductor. It creeps into electrical connectors, settles on busbars, and creates leakage paths on PCBs. This leads
to intermittent faults, ground faults, and accelerated degradation that battery management systems (BMS) often can't
even diagnose properly. The thermal management systemthe lungs of your BESSis especially vulnerable. Corrosion on
heat exchanger fins reduces efficiency, forcing fans and pumps to work harder, which increases parasitic load and, you
guessed it, raises your operating cost.
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https://www.nrel.gov

Going Beyond the Envelope: The Integrated Optimization Approach

So, what's the solution? It's not just slapping on a thicker coat of paint. Optimizing an all-in-one mobile power
container for these environments is a holistic, integrated discipline. It starts with accepting that the container is a system,
not a box holding components. The optimization has to touch material science, electrical design, thermal dynamics, and
intelligent controlsall working together.

At Highjoule, we stopped treating "coastal version™ as an optional package years ago. It's a fundamental design
philosophy. For us, optimization means designing from the inside out to meet specific environmental stress profiles,
ensuring compliance isn't just a checkbox for UL 9540 or IEC 62933, but a baseline for real-world resilience.

A Real-World Struggle: Learning from a California Microgrid

Let me share a case that shaped our approach. We were brought into a microgrid project for a coastal research facility
in Northern California. The initial containerized BESS, supplied by another vendor, was failing. The challenge wasn't
just salt; it was a combo of salt spray, persistent fog, and high winds driving moisture everywhere.

The landing details mattered. We didn't just swap the unit. We deployed one of our optimized containers with a focus
on three things: 1) Pressurization system with marine-grade air filters to keep the internal environment positive and
clean, 2) All external thermal management components (like our condenser coils) using coated copper and aluminum
alloys specified for offshore rigs, and 3) A proprietary sealing methodology for all cable entry points that accommodates
thermal expansionsomething standard grommets fail at. Two years on, their availability is above 98%, and their
maintenance spend is predictable. That's the power of true optimization.

The Key Optimization Levers You Can't Ignore

Based on that and dozens of other sites, heres my take on the non-negotiable optimization levers for your coastal
container:
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* Material & Coating Specs: Think beyond ASTM B117 salt-fog test compliance. For critical structural and
thermal parts, we specify materials like 316L stainless or aluminum alloys with appropriate anodization. The
coating system should be a multi-layer processepoxy primer, intermediate barrier, and polyurethane topcoatwith
a minimum total dry film thickness that exceeds standard industrial specs.

¢ Thermal Management Redesign: This is the heart of it. You need to de-rate the cooling capacity for the
expected fouling from salt deposits and design for easy, safe cleaning access. We often integrate a dedicated "dry
cycle" into the control logic to evaporate residual moisture from the coils daily. Also, placing air intakes/exhausts
strategically to minimize direct spray ingress is a simple but often overlooked site-specific detail.

¢ Electrical Component Hardening: Conformal coating on control PCBs is a must. We use gold-plated connectors
for critical communication links and specify ingress protection ratings of at least 1P66 for all externally mounted
junction boxes. It adds a bit to the bill of materials but saves a fortune in troubleshooting.

¢ C-rate and Cycling Strategy: In harsh environments, pushing the batteries with aggressive C-rates (the
charge/discharge speed) generates more heat, stressing the already challenged thermal system. An optimized
system includes an adaptive control algorithm that can modestly temper the C-rate based on real-time ambient
conditions and the internal state of the cooling system, prolonging cell life without the operator even noticing.

Making It Real: What Your Next RFP Should Include

How do you translate this into action? If you're drafting a request for proposal for a coastal site, move beyond generic
environmental class ratings. Be specific. Ask potential suppliers like us:

* "What is your specific material specification for the condenser/evaporator coils in the HVAC unit, and what is
its expected fouling factor in this environment?"

* "Can you provide a control logic diagram showing how the battery C-rate is managed in relation to the thermal
management system's operational status?"

* "What is the documented mean time between failures (MTBF) for your corrosion-protected electrical
components versus your standard ones?"

This shifts the conversation from features to proven performance. Our service team, which handles local deployment
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system that works for the long haul, not just the commissioning day.

So, what's the one environmental factor at your site that keeps you up at night? Is it the salt spray, or something else like

sand or extreme thermal swings? Getting that detail right from the start is what separates a successful project from a
costly lesson.
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