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The Hidden Cost of a "Standard™ BESS by the Sea

Let's be honest. When you're racing to deploy a photovoltaic plus storage system on a coastal site - maybe to meet a
construction deadline, capture an incentive, or shore up local grid reliability - the immediate focus is on getting it online.
The "safety regulations" box gets checked with standard UL 9540 or IEC 62933 certifications. But here's what I've seen
firsthand on site after site: those general standards, while crucial, have a blind spot when it comes to the unique,
aggressive hell of a salt-spray environment.

The problem isn't that projects ignore corrosion. It's that they often underestimate its speed and insidious nature in a
rapid deployment context. You're not building a naval vessel with years of planning; you're installing containerized
BESS units that need to be operational in weeks. The standard approach might specify an IP56 enclosure to keep out
driving rain and dust. But salt mist? That's a different beast. It's pervasive, conductive, and corrosive. It doesn't just sit
on the surface; it creeps into connectors, attacks busbars, and settles on battery module casings, creating a slow-motion
failure scenario that can hit your Levelized Cost of Energy (LCOE) and operational safety hard.

Why This Isn’t Just a Maintenance Headache

Let's agitate that point a bit. This isn't about replacing a few rusty bolts in five years. The International Energy Agency
(IEA) has highlighted the critical role of storage in grid resilience, especially in coastal areas prone to extreme weather.
But if the storage itself is vulnerable, you've created a single point of failure. In a salt-spray environment, corrosion
accelerates. A connection that should last 20 years might see significant resistance increase in 3-5. That leads to
localized heating - a primary concern for thermal management in a BESS. Increased resistance means energy loss
(hurting your ROI) and, in the worst case, can become a thermal runaway trigger.

I recall a project audit we did on a 2-year-old system on the Baltic coast. The performance data showed a gradual,
unexplained rise in internal resistance across several racks. When we opened the cabinets, we found a fine layer of salt
bridging PCBs and a tell-tale white powder on aluminum busbar joints. The system was "safe™ by its original certs, but it
was degrading faster than the financial model allowed. The retrofit and downtime cost was substantial. That's the real
pain: capital expenditure (CapEx) meant for new projects gets eaten up by premature OpEx and remediation.

The Right Framework: Beyond Basic IP Ratings

So, what's the solution? It's adopting a mindset and a specification framework built for coastal salt-spray environments
from day one. This goes beyond the core energy storage safety standards. It's about layering on the specific, stringent
tests that simulate years of coastal abuse in a matter of weeks.

You need to look for systems designed and proven against standards like:

* |EC 60068-2-52 / ASTM B117: These are the bedrock salt fog corrosion tests. But the key is the duration and
severity (e.g., 1000+ hours of testlng) and applylng |t to the entlre system enclosure, not jUSt samples of the steel.
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standard IP rating.

¢ |EEE 693 & IEC 61400-1 (Annex B): While focused on seismic and wind for turbines, their philosophy on
environmental severity categories (S-class) is relevant. You're in a Category S "High" or "Very High" severity
environment.

For rapid deployment, the magic word is pre-certified modularity. The system should arrive on-site with these
protections baked in: powder coatings rated for C5-M (High corrosivity, Marine) environments, stainless-steel fasteners,
sealed and gasketed cable entry points with dielectric grease, and corrosion-inhibiting compounds on electrical contacts.
The thermal management system's external heat exchangers must be made of corrosion-resistant materials like copper-
nickel or have specialized coatings. Honestly, if a vendor can't immediately walk you through their salt-spray
qualification protocol for every external and critical internal component, proceed with caution.

A Case in Point: The Texas Gulf Coast Retrofit

Let me give you a real example. We were brought into an industrial park microgrid project on the Texas Gulf Coast.
The initial BESS installation, done by another firm, was struggling with constant alarm faults related to communication
boards and cooling fan failures within 18 months. The site was less than a mile from the shoreline.

Our team's assessment confirmed salt-induced corrosion on the fan motor windings and on the pins of internal
communication connectors. The original design used standard industrial-grade components - fine for a warehouse, but
not for this environment. The rapid deployment phase had skipped the environmental-specific hardening to save time
and cost.

The solution wasn't a simple swap. We had to deploy a full, pre-hardened replacement BESS skid that met UL 9540
and was built to our internal "Marine & Coastal" spec, which exceeds IEC 60068-2-52. Key steps included:

* Deploying a negative pressurization system with salt-filtered air intakes for the container.
* Replacing all external steel fittings with 316-grade stainless steel.
* Using conformal-coated electronics boards for an extra layer of protection against salt humidity.
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The new system's LCOE calculation looked very different - factoring in a 20-year life with minimal environmental
degradation, not a 7-year life with escalating maintenance. The upfront cost was higher, but the total cost of ownership
and risk mitigation made it the only viable financial decision.

Key Technical Considerations for Your Project
When evaluating a system for this use case, here are a few insights from the field:

¢ C-rate and Thermal Management: A system operating at a higher C-rate (charge/discharge speed) generates
more heat. In a salty environment, if your cooling fins are corroded and efficiency drops by even 15%, you can't
dissipate that heat. This forces derating (losing capacity) or risking overheating. Look for systems where the
thermal management loop is completely isolated from the external air, or where all external components are
massively over-specified for corrosion resistance.

¢ The Connector is King: Spend an hour with your engineer inspecting sample connectors. They should be
hermetically sealed, gold-plated, or use materials like nickel-plated brass. The weakest link in your electrical
safety is often a corroded communication or sensor connector causing a false reading.

* Accessibility for Inspection: Rapid deployment can't mean "sealed for life." Design must allow for safe, easy
inspection of critical junctions, busbars, and cell terminals without compromising the environmental seal. This is
a non-negotiable for long-term operational safety.

A Partner's Perspective: What to Look For

At Highjoule, we've built our coastal product line around this philosophy. It's not just a "coastal option." It's a
fundamentally different build standard that starts at the material procurement stage. Our "Seashield" specification, for
instance, integrates the salt-spray testing into our factory acceptance test (FAT), so you see a performance report before
shipment. Our local deployment teams are trained to handle these systems with extra care - using specific cleaning
protocols during installation to prevent contaminating the interior with salt already on the container exterior.

The goal is to give you the speed of rapid deployment without the long-term liability. Your asset should be generating
revenue and providing resilience for decades, not becoming a maintenance sinkhole in a few years.

So, the next time you're reviewing a proposal for a coastal PV storage project, ask the tough question: "Show me exactly
how this system is built to survive and thrive in a salt-spray environment, not just meet the basic safety standard.” The
answer will tell you everything you need to know about the long-term health of your investment.

What's the biggest challenge you've faced with BESS in harsh environments? Is it corrosion, sand, extreme
temperatures, or something else entirely?

Author: James Zhang

20+ years agricultural energy storage engineer / Highjoule CTO

URL: https://justenergy.co.za/articles/safety-regulations-for-rapid-deployment-photovoltaic-storage-system-for-coastal-salt-spray-
environments



http://www.tcpdf.org

