Manufacturing Standards for Air-cooled BESS in Coastal Salt-Spray
Environments: A Must for Long-Term ROI
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The Silent Killer on Your Coastal Site

Let's be honest. When you're planning a BESS deployment near the coast - be it for a seaside manufacturing plant in
Florida, a wind farm supplement in the UK, or a microgrid for a coastal community in California - the big-ticket items
get all the attention. Energy output. Capex. Grid connection. The permitting maze. But there's a silent, insidious factor
that I've seen undermine multi-million dollar projects time and again: salt spray.

It's not just about the obvious corrosion on the exterior container. That's just the visible symptom. The real problem is
what's happening inside. That salty, humid air is a relentless invader. It creeps into every seam, every connector, every
busbar, and every cooling fin of your air-cooled battery energy storage system. I've been on site for post-failure analyses
where we opened up units that looked fine from the outside, only to find advanced galvanic corrosion on electrical
contacts, compromised thermal management paths due to clogged heat sinks, and insulation degradation. Honestly, it's
a slow-motion disaster for your Levelized Cost of Energy (LCOE) and a ticking clock for system safety.

Beyond Rust: The Real Cost of Compromised Standards

So why is this such a massive pain point, especially now? The data speaks volumes. The International Energy Agency
(IEA) reports that global energy storage capacity is set to multiply exponentially this decade, with a significant portion of
new solar and wind projects - and their accompanying storage - being sited in coastal regions for obvious logistical and
resource reasons. But here's the agitation part: deploying a standard, inland-rated BESS in these environments is like
using a city car for off-roading. It might work for a while, but the failure is inevitable and expensive.

The cost isn't just in replacing a corroded part. It's in the cascading effects:

¢ Safety Risks: Corroded electrical connections increase resistance, leading to localized heating - a primary
ignition risk in a battery system.

* Performance Dive: When thermal management is compromised (say, salt blocks air channels or coats heat sinks),
your batteries can't cool efficiently. This forces the system to derate itself, slashing your available power and
energy capacity right when you need it most. That projected ROI? It vanishes.

* Opex Explosion: Unplanned downtime, specialized coastal maintenance crews, and premature component
replacement turn your predictable operational budget into a black hole.

The core issue I've witnessed is a specification gap. Procurement often focuses on the battery chemistry and inverter
specs, while the manufacturing standards for the air-cooled BESS as a complete, integrated unit for coastal salt-spray
environments get relegated to a footnote. That's a fundamental mistake.

The Standards Solution: It's More Than Just a Coating

This is where a deliberate, standards-based approach isn't a "nice-to-have"; it's the foundational requirement for asset
longevity. The solution isn't a magical anti-rust spray. It's a holistic manufacturing philosophy that starts at the design
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stage and is baked into every component and assembly process.

At Highjoule, when we talk about building for coastal resilience, we're not just talking about picking a better paint.
We're talking about a system engineered to the spirit and the letter of relevant standards. This means going beyond the
basic UL 9540 for the overall system and UL 1973 for the batteries. It's about integrating the rigorous testing protocols
of standards like IEC 60068-2-52 (salt mist corrosion testing) and IEEE 693 (seismic considerations, often relevant) into
the very DNA of the product. It's the difference between a system that survives and one that thrives for its 15-20 year
lifespan.

Case in Point: A Lesson from the North Sea Coast

Let me share a scenario from a project we supported in Northern Germany. A food processing plant with its own solar
array wanted a BESS for peak shaving and backup. Their site was just 2 kilometers from the North Sea coast. The
initial bid from another vendor used a standard containerized BESS. Within 18 months, they were facing erratic
performance and alarm triggers. When we were called in, our site assessment found significant salt deposit buildup on
the air intake filters and corrosion on the internal HVAC unit's evaporator coils - the very heart of the air-cooling
system. The system was constantly overheating and throttling.

Our solution was a full replacement with our Maritime-Grade Air-Cooled BESS. The key differentiators weren't
software; they were hardware and manufacturing standards:

¢ |P55-rated enclosures with corrosion-resistant stainless steel fasteners and treated exterior cladding.

* A multi-stage, salt-aerosol specific air filtration system for the cooling circuit, with easy-access maintenance
points.

¢ Conformal coating on critical PCBs and the use of anti-corrosive compounds on all busbar connections.

¢ All documented and validated to meet IEC 60068-2-52 for salt mist resistance.

Two years on, that system is performing at its specified C-rate with zero downtime related to environmental factors.
The client's total cost of ownership projection is now back on track.




Expert Breakdown: What "Robust Standards” Actually Mean On-Site

For the non-engineers making the buying decisions, let me translate this from technical jargon to operational reality.

Think about C-rate - it's basically how fast you can charge or discharge the battery. A high C-rate is great for
applications like frequency regulation. But high power means more heat. In a coastal setting, if your air-cooling is
already struggling against salt-clogged filters, you'll never achieve that rated C-rate. The system will self-limit to prevent
overheating, meaning you've paid for performance you can't use.

Now, Thermal Management is the unsung hero. An air-cooled system relies on moving a lot of clean air. Salt spray

makes the air conductive and corrosive. Without proper filtration and component protection, you're not just cooling
inefficiently; you're actively pumping the system full of contaminants. The manufacturing standard here dictates the
quality of fans, filters, heat sink material, and their layout to prevent salt accumulation.

This all directly hits your LCOE. A cheaper, non-compliant system will have a much steeper performance decline
curve. You're essentially front-loading a small capital saving but committing to higher degradation, more frequent
maintenance, and earlier replacement. The math almost never works out in your favor over a 10-year horizon.

Our approach at Highjoule is to engineer this resilience in from the start. It's more cost-effective to build it right than to
retrofit or repair. We design our air-cooled systems with these environments in mind, ensuring compliance isn't an
afterthought but a design constraint. This includes our local service teams being trained specifically on the maintenance
protocols these harsher environments demand.

Making the Right Choice for Your Project

The next time you're evaluating BESS proposals for a site within, say, 10 miles of a coast or a large saltwater body,
move the environmental specification from the appendix to page one. Ask the hard questions: "Show me the test reports
for salt mist corrosion per IEC 60068-2-52 for this specific cabinet design.” "What is the maintenance interval and
procedure for the air filtration system in a high-salt environment?" "What materials are used on all external and internal
metallic components?"

The difference in the answers you'll get will separate a commodity supplier from a long-term partner. Investing in
proper manufacturing standards for air-cooled BESS for coastal salt-spray environments is the single most effective way
to de-risk your storage asset in these locations. It ensures the safety, performance, and financial return you modeled on
day one are the reality on the ground for years to come.

What's the biggest environmental challenge your next project site is facing?
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