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Environments

2024-06-29 10:22

Table of Contents

The Hidden Cost of Salt: Why Your Mobile BESS Might Be Rusting
e Corrosion: The Silent Killer of Performance and Profits

Beyond the Box: A Holistic Optimization Approach

Real-World Proof: A Case for Coastal Resilience

Making the Right Choice for Your Coastal Project

The Hidden Cost of Salt: Why Your Mobile BESS Might Be Rusting

Let's be honest. When you're planning a mobile BESS deployment for a coastal microgrid, an industrial port, or even a
temporary event near the ocean, the big-ticket items get all the attention: battery chemistry, inverter efficiency, total
megawatt-hours. The environment? It's often an afterthought, a line item on a site checklist. I've been on enough
project sites from the Gulf Coast to the North Sea to tell you this is where the real battle for long-term ROl is fought.
That salty, humid breeze isn't just refreshing - it's a highly conductive, corrosive cocktail that relentlessly attacks every
metal component, electrical connection, and thermal system in your air-cooled container.

The NREL's Storage Futures Study highlights the massive growth of distributed storage, much of which will naturally
be sited near load centers, which are frequently coastal. But the standard "one-size-fits-all" mobile power container,
designed for a benign inland climate, is woefully unprepared for this specific challenge. The result isn't always a
dramatic failure. It's the slow creep of increased internal resistance, sensor drift, fan seizures, and reduced heat
exchange efficiency. You might not see it in the first year, but by year three, your levelized cost of energy (LCOE) is
climbing because your system is working harder, cooling less effectively, and requiring more frequent, costly
interventions.

Corrosion: The Silent Killer of Performance and Profits

So, what's actually happening inside that container when salt spray is in the air? The problem agitates on three main
fronts:

* Electrical Degradation: Salt deposits create leakage currents and tracking on busbars and connections. This can
lead to insulation breakdown, ground faults, and ultimately, safety shutdowns. It's a major reliability killer.

¢ Thermal Management Crippling: This is the big one for air-cooled systems. The aluminum fins of the battery
pack heat sinks and the condenser coils of the HVAC units get coated. This fouling acts as an insulating blanket,
drastically reducing their ability to dump heat. To compensate, fans run longer and harder, increasing parasitic
load (which hits your round-trip efficiency) and wearing out faster. I've seen sites where the C-rate had to be
artificially limited just to keep temperatures in check because the cooling was so degraded.

¢ Structural Weakening: Corrosion on the container's exterior frame, door hinges, and mounting hardware isn't
just cosmetic. It compromises structural integrity and makes routine maintenance a nightmare. Imagine trying to
open a service door seized shut by salt corrosion during an emergency.

The financial impact is real. Unplanned downtime, premature component replacement, and degraded efficiency
directly attack the core value proposition of your BESS: predictable, low-cost, reliable power.

Beyond the Box: A Holistic Optimization Approach

Okay, enough about the problems. You're here for solutions. Optimizing an air-cooled mobile power container for a

coastal salt-spray environment isn't about slapping on a thicker coat of paint. It's a full-system engineering philosophy

that considers every point (_)f attack._Here's how we approach it at Highjoule, based on two decades of field lessons:
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https://www.nrel.gov/news/program/2021/storage-futures-study.html

1. The Defense-in-Depth Enclosure Strategy

Think of the container itself as the first and most critical barrier. We start with hot-dip galvanized steel for the primary
structure, followed by a multi-stage coating process: an epoxy zinc-rich primer, an epoxy intermediate coat, and a
polyurethane topcoat specifically formulated for high UV and salt mist resistance (tested to IEC 60068-2-52 and ASTM
B117). All gaskets for doors and cable entries are marine-grade EPDM. It's not cheap, but it's far cheaper than
replacing a container shell after 5 years.

2. Corrosion-Resistant Thermal System Design

Since air-cooling relies on moving large volumes of ambient air, we have to treat that air before it touches critical
components. We use positive pressurization with filtered intake vents (MERV 13 or better) to keep salt-laden dust out.
The key is the HVAC unit itself. We spec units with evaporator and condenser coils coated with a hydrophilic epoxy
coating. This prevents salt from adhering and allows condensate to sheet off, carrying contaminants away. Fans and
motors are specified with an IP56 or higher rating. Honestly, the difference in maintenance intervals for these coated
coils versus standard ones is night and day on site.

3. Electrical Component Fortification

Every connection point is a vulnerability. We use tinned copper busbars and lugs to resist sulfide corrosion. Critical
PCBs in the battery management system (BMS) and power conversion system (PCS) get a conformal coating. All wiring
is in sealed conduits with drip loops. It's these hundreds of small details, aligned with UL 9540 and IEEE 1547
standards for system safety and grid interconnection, that build the fortress of long-term reliability.

4. Smart System Integration & Monitoring

Hardware is only half the story. Our containers are equipped with environmental sensors that monitor internal
humidity, particulate counts, and corrosion proxies. This data feeds into the integrated energy management system,
allowing for predictive maintenance. For example, if the differential pressure across the air filters rises too quickly
(indicating clogging from st/dust),_the Sys ef'ficien(i%/_ drops. Txhis proactive




approach is what turns a Capex expenditure into a smart, manageable OpEx model.

Real-World Proof: A Case for Coastal Resilience

Let me give you a concrete example from our portfolio. A large seafood processing plant in Alaska needed a mobile
BESS to provide backup power and demand charge management. The site is exposed to relentless wind-driven salt
spray and sub-freezing temperatures. The challenge was twofold: brutal corrosion and maintaining operational
temperature in winter.

We deployed a 1.5 MWh mobile system optimized with the features above. For the thermal system, we included an
integrated duct heater to pre-condition intake air during cold starts, protecting the batteries. The coated coils and
positive pressure design handled the salt. Two years in, the performance data speaks for itself: the system has maintained
98%-+ of its rated round-trip efficiency, and the operational temperature has stayed within the optimal window despite
ambient swings. The planned maintenance has consisted solely of scheduled filter changes - no unscheduled downtime,
no corrosion-related issues. The client's CFO recently told me the predictable performance was the key to justifying
their next two BESS units.

Making the Right Choice for Your Coastal Project

When you're evaluating mobile BESS solutions for a coastal application, move beyond the spec sheet kilowatt-hours.
Ask the hard questions about environmental ratings. Request the test reports for salt mist corrosion. Dig into the
thermal management design - what specific measures are taken for salt-laden environments? Verify the standards
compliance (UL, IEC, IEEE) isn't just for the core battery cells but for the entire integrated system in that specific
environment.

The goal isn't just to survive by the coast; it's to thrive there for the full lifecycle of the asset. An optimized container
might carry a 5-10% premium upfront, but when you model the total cost of ownership - factoring in avoided
downtime, maintained efficiency, and lower maintenance costs - the math becomes overwhelmingly clear. It's the
difference between a piece of equipment that becomes a liability and one that delivers resilient, low-cost power for years
to come.

What's the single biggest corrosion-related failure you've seen on a project site, and how did it change your specification
process?
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