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When Salt Air Meets Your Battery Storage: A Real-World Problem
Needing a Real-World Fix

Let's be honest. When we talk about deploying Battery Energy Storage Systems (BESS), the conversation usually
revolves around capacity, power output, or cycle life. We pour over spec sheets for efficiency percentages and warranty
terms. But there's a silent, creeping factor that I've seen dismantle project ROI just as effectively as a poor cell choice:
corrosion. Specifically, the kind of aggressive, insidious corrosion that comes from coastal salt-spray environments. If
you're planning a project anywhere near a coastlinefrom the sunny coasts of California and Florida to the windy shores
of the North Seathis isn't a secondary concern. It's a primary threat to your asset's lifespan and safety.
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The Hidden Cost of Coastal Deployment

We all want to place storage where the energy is needed or generated. Often, that's near population centers or
renewable assets on coasts. The International Energy Agency (IEA) notes a significant portion of global wind and solar
capacity is coastal or offshore. But the data on the financial impact is stark. A study by the National Renewable Energy
Laboratory (NREL) on infrastructure in marine environments suggests that corrosion-related maintenance can increase
total operational costs by 20-40% over a 10-year period. This isn't just about replacing a rusty bolt.

I've been on site for "routine" maintenance on a 2-year-old coastal BESS installation where the real issue wasn't the
battery modules themselves, but the corrosion on busbar connections and cabinet hinges. The increased electrical
resistance at connections was causing localized heating, triggering safety alarms and derating the entire system. The
downtime and labor for component-by-component inspection and replacement? That came straight out of the project's
profitability.

Beyond Surface Rust: A Systems Failure

Salt spray corrosion is a full-spectrum attack. It's not an aesthetic issue.

Electrical Systems: Corrosion on electrical contacts, busbars, and relay terminals increases resistance. This leads
to voltage drops, inefficient power conversion, and dangerous heat buildupa direct fire risk that keeps any site
manager up at night.
Structural Integrity: Cabinet frames, mounting hardware, and container structures weaken. In high-wind coastal
zones, this is a structural safety concern that goes beyond the battery.
Cooling System Sabotage: This is a big one. Salt deposits clog air filters and coat heat exchanger fins. The
thermal management systemthe lifeblood of any BESSworks harder, draws more parasitic load, and eventually
fails to keep cells within their safe temperature window. Once that happens, degradation accelerates, and safety
risks multiply.

The aggravation here is that this damage often isn't covered under standard battery warranties, which typically focus on
cell cycle life, not the enclosure's failure to protect them.

https://www.nrel.gov
https://www.nrel.gov


  

Enter the C5-M Standard: Not Just a Coating

This is where the technical specification for a C5-M class anti-corrosion BESS becomes non-negotiable. Many suppliers
might say, "We use marine-grade paint." That's a start, but C5-M is a holistic, system-level defense protocol. It's defined
under ISO 12944 for corrosion protection of steel structures, with C5-M being the most severe category for marine
atmospheres.

For a BESS to be truly built for this environment, every component must be selected and treated with this standard in
mind. At Highjoule, when we design a system like this, it means:

Material Science: Using 316-grade stainless steel for critical hardware, aluminum alloys with appropriate
anodization, and composite materials that are inert to salt.
Sealed for Life: IP65-rated or higher enclosures aren't just for water jets; they're to prevent salt-laden humidity
from permeating. Gaskets, cable glands, and breather valves are all specifically chosen for salt resistance.
Corrosion-Busting Design: Eliminating moisture traps in the design phase, ensuring all drainage paths are clear,
and using sacrificial anodes in key areas. It's designing with the knowledge of how salt and water will behave.

This isn't an add-on. It's a foundational design philosophy that ensures compliance with the long-term durability
expectations embedded in UL 9540 (safety) and IEC 61427 (performance) standards for stationary storage.

A Case in Point: The North Sea Challenge

Let me share a recent project. A microgrid for an offshore logistics port in Germany needed a 4 MWh BESS to manage
peak shaving and provide backup power. The site was exposed to relentless North Sea winds and spray. The initial bids
used standard industrial containers.

Our team proposed a C5-M engineered solution. The key differentiators weren't just the steel thickness. We
implemented a positive-pressure, filtered air system for the battery compartment to keep salt-laden air out entirely. All
external cable trays were hot-dip galvanized to a specific thickness. Electrical panels got conformal coating on their



internal PCBs as an extra barrier.

The result? After 18 months of operation, while other site infrastructure showed significant corrosion, our BESS
container and its critical components passed its first major inspection with near-zero corrective actions. The client's
OpEx forecast for years 5-10 of the project improved dramatically because they weren't budgeting for a major
component swap-out. The Levelized Cost of Storage (LCOS)the real metric that matterswas secured from day one.

Engineering for Reality: Thermal, Electrical, and Chemical Harmony

So, how does this play out with the core battery tech? My insight from the field is that anti-corrosion design must be in
harmony with electrical and thermal design.

Take C-rate (the charge/discharge speed). A high C-rate system generates more heat. If the thermal management is
compromised by salt-clogged filters, you can't safely use that high C-rate. A C5-M BESS protects the thermal system's
integrity, ensuring the designed C-rate is available for the system's life, delivering the expected power performance.

Similarly, Thermal Management itself. We often prefer liquid cooling for high-density, coastal BESS. Why? It's a sealed
loop. The critical heat exchange happens inside a protected coolant-to-coolant plate heat exchanger. The external fan
and fin stack that gets exposed to salt air is for rejecting low-grade heat from the coolant, a much simpler and more
robust component to clean or replace than trying to clean salt from every fin inside a direct-air-cooled battery rack.

This holistic thinking is what brings down the real LCOE (Levelized Cost of Energy). It's not about the cheapest upfront
capital cost. It's about guaranteeing performance, minimizing unplanned downtime, and eliminating massive mid-life
refurbishment costs. A BESS that lasts 15 years with 2% degradation instead of 12 years with 4% degradation because
of corrosion-related stress completely changes the financial model.

  

Your Next Steps: Questions to Ask Your Supplier

If you're evaluating BESS for a coastal site, move the conversation beyond the battery cell datasheet. Here are a few



questions I'd ask, based on what I wish more clients had asked me early in my career:

"Can you provide a detailed breakdown of how this system meets the C5-M (or equivalent) corrosion protection
standard for all structural, electrical, and mechanical components?"
"What is the specific maintenance protocol for the thermal management system in a salt-spray environment, and
how does the design minimize that labor?"
"Can you show me a project history or a reference for a similar coastal deployment that is 5+ years old? What
were the findings in the last major inspection?"
"How does the corrosion protection design integrate with and protect the safety systems (like fire suppression and
gas venting) to ensure they remain fully functional?"

The goal is to find a partner who thinks about the 15-year journey of your asset, not just the day it's commissioned. At
Highjoule, we've built our service model around this lifecycle viewfrom site-specific design advice to local maintenance
crews trained to spot the early signs of environmental wear. Because honestly, the best technology is the one that still
works safely and profitably, long after the ribbon-cutting photos have faded.

What's the single biggest corrosion-related surprise you've encountered in your energy projects?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/technical-specification-of-c5-m-anti-corrosion-bess-battery-energy-storage-system-for-
coastal-salt-spray-environments

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

