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The Silent Killer on Your Coastline: Why Salt Spray is a BESS Nightmare

Honestly, if you're looking at deploying utility-scale storage near the coast C whether it's in California, Florida, the
North Sea, or the Mediterranean C you already know the air tastes different. It's not just refreshing; it's loaded with
chloride ions, a relentless, invisible abrasive that eats away at metal, degrades seals, and creeps into electronics. I've seen
this firsthand on site: a seemingly minor panel gap or a compromised cooling vent can become a direct highway for salt-
laden moisture to attack the heart of your battery energy storage system (BESS). The standard industrial-grade
enclosures that work perfectly inland? They can start showing aggressive corrosion in under 18 months in a harsh salt-
spray environment. That's not a maintenance issue; it's a fundamental design flaw for the location.

Beyond Rust: The Real Cost of Corrosion in Your Energy Storage Assets

Let's agitate that problem a bit, because it's not just about cosmetics. When we talk about a "Comparison of C5-M Anti-
corrosion 5SMWh Utility-scale BESS," we're really talking about total cost of ownership and system integrity. Surface
rust is the warning sign. The real damage is hidden: increased electrical resistance on busbars leading to heat buildup
and efficiency loss, compromised structural integrity of the container itself, and the nightmare scenario C corrosion-
induced failures in battery management system (BMS) sensors or safety circuits. According to a National Renewable
Energy Laboratory (NREL) analysis on O&M costs, unscheduled maintenance due to environmental factors can
increase the levelized cost of storage (LCOS) by up to 30% over a project's life. That's a financial model killer. You
didn't invest in a BESS to be doing emergency component replacements or dealing with forced downtime during peak
grid demand seasons.

C5-M Demystified: It's More Than Just a Coat of Paint

This is where the industry standard comes in, and it's crucial to understand what it truly means. The C5-M
classification, as defined by 1SO 12944, isn't a product you buy off the shelf. It's a holistic performance specification for
"Very High Salinity" industrial and offshore atmospheres. It mandates a specific protective system C a combination of
substrate preparation, primer, intermediate, and topcoat layers C with a verified durability of over 15 years before first
major maintenance. The "M" stands for marine. So, when comparing systems, you're not just comparing "corrosion-
resistant” claims. You're comparing whose engineering and quality control can guarantee that full-system protection. At
Highjoule, for instance, our coastal-ready 5SMWh BESS units start with hot-dip galvanized steel, followed by a multi-
stage coating process that's independently verified. Every weld, every hinge, every cable gland is part of that protective
philosophy. It's baked into the design from day one, not an afterthought.
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The Real-World Comparison: What to Look For in a 5MWh Coastal BESS

So, you're comparing spec sheets. Look beyond the energy capacity and power rating. Here's a quick, practical table of
what differentiates a truly coastal-hardened system:

Feature Standard Industrial BESS True C5-M Certified Coastal BESS
Enclosure Protection C3 or C4 coating (moderate to high  Full C5-M system on galvanized steel.
industrial), may use mild steel. Sealed seams and pressurized
compartments to prevent salt ingress.
Cooling System Standard air filtration. Can suck in Indirect liquid cooling or 100% sealed
salty, humid air. air-conditioning loops. Isolates internal
components from external air.
Internal Components Standard commercial-grade Conformal coating on critical PCBs,
connectors, PCBs. marine-grade stainless steel or protected
alloys for internal hardware.
Certification Proof May claim "suitable for" coastal use. ~ Third-party test reports (e.g., salt-spray

chamber per ASTM B117) for the
complete enclosure system, not just a

paint sample.
Long-Term Warranty Standard warranty, often excludes Corrosion protection warranty
"extreme environments." explicitly covering the coastal

environment for 10+ years.
A Case in Point: Learning from a North Sea Deployment

A few years back, | was involved with a microgrid project on a North Sea island. The initial BESS proposal was a
standard containerized system. We pushed for a full C5-M design. The upfront cost was about 8% higher. Fast forward
three years: the standard units at a nearby port facility required their first major corrosion-related servicing C

sandblasting and repainting of entire panels, replacement of several fans. Our C5-M unit? Apart from routine cleaning,

i X sy :
ol e AR -

= i
il

—————— S T il e e



its protection system was intact. The avoided downtime and major CAPEX-like repair in year 3 alone justified the
initial investment. That's the real comparison: not just purchase price, but the net present value of avoided headaches.

Making Sense of the Specs: C-Rate, Thermal Runaway, and Your LCOE

Let's tie this to other technical specs you care about. Thermal management in a sealed, coastal BESS is critical. An
indirect liquid cooling system (which we prefer for these environments) not only keeps salt out but provides superior,
even cooling across the battery racks. This reduces thermal stress, which directly supports a stable C-rate (the speed of
charge/discharge) over the system's life and is a key mitigator for thermal runaway risks. Better cooling and no
corrosion mean less resistance, higher round-trip efficiency, and more predictable degradation. All of these factors feed
directly into your Levelized Cost of Energy (LCOE) calculation. A system that degrades slower and operates more
efficiently for longer, with lower surprise O&M, has a dramatically better LCOE profile. That's the ultimate goal, right?

So, What Should You Ask Your BESS Provider?

Don't just accept "yes, it's fine for coastal.”" Get specific. Ask for the ISO 12944 corrosion category certification
documents for the complete enclosure. Demand details on the cooling system’s interaction with the external air. Request
the specific UL (like UL 9540 for system safety) and IEC (like IEC 61427 for performance) standards they test to, and
ask if those tests were performed on the final, coated product. Inquire about the warranty language regarding corrosion
C is it explicit or full of loopholes? At Highjoule Technologies, we welcome these questions because our design process is
built around them. Our local deployment teams in both the US and EU are trained not just on installation, but on the
long-term environmental resilience of the system. Because honestly, your BESS should be storing energy, not storing up
future problems.

What's the single biggest corrosion-related challenge you've faced or heard about in your market?

Author: James Zhang
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20+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://justenergy.co.za/articles/comparison-of-c5-m-anti-corrosion-5mwh-utility-scale-bess-for-coastal-salt-spray-
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