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When Salt, Sand, and Savings Collide: A Hard-Won Lesson in Deploying
BESS Where It's Needed Most

Honestly, after two decades on sites from the Australian Outback to the Texas Gulf Coast, I've learned one thing: the
toughest environments often need energy storage the most, but standard solutions just don't cut it. Let's talk about a
problem I see too often in the US and Europe C deploying utility-scale Battery Energy Storage Systems (BESS) in places
that eat metal for breakfast. Coastal sites, industrial zones, and yes, mining operations. The business case is solid C
managing demand charges, providing backup, integrating renewables C but the corrosion risk can quietly turn that
CAPEX into a recurring maintenance nightmare.

Quick Navigation

The Hidden Cost: Corrosion in Utility-Scale BESS
Beyond the Spec Sheet: What Really Fails On Site
A Case in Point: 5MWh for Reliable Mining Power in Mauritania
Engineering for the Real World: The C5-M Anti-Corrosion Approach
Your Project Checklist: Questions to Ask Your BESS Provider

The Hidden Cost: Corrosion in Utility-Scale BESS

You've run the numbers. The Levelized Cost of Storage (LCOS) looks good. The IRR meets the hurdle rate. The
system is UL 9540 and IEC 62933 compliant. You pull the trigger on a 5MWh containerized BESS for an industrial site
in, say, Corpus Christi or Rotterdam's port area. The first year, performance is stellar. Then, in year two or three, you
start seeing voltage anomalies, communication dropouts, and eventually, a thermal event forces a shutdown. The post-
mortem? Salt-laden, humid air has crept in, leading to galvanic corrosion on busbars, connector degradation, and PCB
failure in the Battery Management System (BMS).

This isn't a hypothetical. The National Renewable Energy Laboratory (NREL) has highlighted environmental stressors
as a key factor impacting long-term BESS performance and safety. The financial hit isn't just the repair bill; it's the lost
revenue from downtime, the accelerated asset depreciation, and the potential safety liabilities.

Beyond the Spec Sheet: What Really Fails On Site

Most BESS containers are built to a standard IP rating, which is great for dust and water jets. But corrosion, especially
from chloride ions in coastal or industrial atmospheres, is a sneaky, long-term attacker. I've seen firsthand on site that
it's rarely the battery cells themselves that go first. It's the supporting cast:

Enclosure & Structural Steel: Standard paint jobs chip. Moisture gets under, and rust begins.
Thermal Management System: Corroded fans or clogged, corroded heat exchanger fins reduce cooling
efficiency. The system runs hotter, degrading cells faster and increasing fire risk.
Electrical Connections: Aluminum or copper busbars and lugs corrode, increasing electrical resistance. This
creates hot spots, a primary ignition source.
Control Electronics: Circuit boards in the BMS and PCS are not in sealed enclosures. Corrosive gases cause
trace corrosion and component failure.

Meeting UL and IEC standards is the baseline, the license to operate. But for harsh environments, it's the starting point,
not the finish line.



  

A Case in Point: 5MWh for Reliable Mining Power in Mauritania

Let me walk you through a project that cemented this for us. A major mining operation in Mauritania needed a 5MWh
utility-scale BESS. The goals were classic: reduce diesel gen-set runtime, provide critical backup during grid
fluctuations, and smooth the integration of a planned solar PV array. The challenge was the environment: desert heat,
abrasive sandstorms, and a location just 15 kilometers from the Atlantic coast, meaning constant, salt-saturated air.

The client's initial specs were all about capacity and cycle life. Our first questions were about air quality, prevailing
winds, and site maintenance schedules. We proposed our C5-M anti-corrosion design, which went beyond the typical
container. Heres what that meant on the ground:

Enclosure: We used a hot-dip galvanized steel frame with a C5-M grade corrosion-protection coating system (as
per ISO 12944), designed for highly corrosive industrial and coastal atmospheres with a 20+ year lifespan.
Thermal Management: A closed-loop, liquid-cooling system was non-negotiable. It keeps the internal air clean,
dry, and particle-free. The external dry cooler was specified with coated fins and corrosion-resistant fans.
Internal Environment: We maintained a slight positive pressure inside the container using filtered, dehumidified
air. This prevents corrosive external air from being drawn in through gaps.
Electrical Components: All busbars and major connections were tin-plated. Critical BMS and communication
boards were housed in sealed, IP6K9K-rated sub-enclosures within the main container.

Two years post-commissioning, the performance data is telling. The system's round-trip efficiency has degraded by less
than 0.5% from day one, well below the projected curve. More importantly, the quarterly inspection reports show zero
signs of active corrosion on internal components. The mining operator isn't just saving on fuel; they've avoided the
unplanned downtime that plagues their peers using standard equipment.

Engineering for the Real World: The C5-M Anti-Corrosion Approach

So, how do you translate this into specs for a project in Nevada, Chile, or the North Sea? It's about thinking in systems,
not just boxes.



First, understand your C-rate in context. A 1C discharge rate is fine in a lab. But in a 45C (113F) desert environment
with less-than-ideal cooling due to clogged filters, the effective stress on the cells is much higher. We always de-rate the
nominal C-rate for thermal and corrosion-related efficiency losses in our designs. This protects the asset's core C the
battery cells C for the long haul.

Second, thermal management is your first line of defense. It's not just about keeping cells at 25C. It's about controlling
the entire internal climate to prevent condensation (a catalyst for corrosion). Our approach at Highjoule is to treat the
BESS container like a sensitive data center. Stable, clean, and dry.

Finally, it comes down to Total Cost of Ownership (TCO). The premium for a C5-M engineered system might be
8-12% upfront. But when you model the LCOS over 15 years, factoring in a 30-50% lower risk of major corrective
maintenance and a longer operational lifespan, the ROI picture flips. You're buying predictability.

  

Your Project Checklist: Questions to Ask Your BESS Provider

Before you sign that next BESS PO, have a coffee with your engineering team and ask these questions:

"What specific corrosion protection standard does the enclosure meet (e.g., ISO 12944 C4 vs. C5-M)? Can you
provide the certification?"
"Is the thermal management system closed-loop? How are the external coolers protected from corrosive
elements?"
"What is the plating or coating on all internal busbars and electrical connections?"
"How do you protect the BMS and control electronics from gaseous corrosion?"
"Can you show me performance data or a case study from a system deployed in a similar environment for 3+
years?"

At Highjoule, we build this dialogue into our discovery process. Our local deployment teams in the US and Europe are
trained to assess site conditions not just for logistics, but for these long-term environmental risks. Because honestly, the
best storage system is the one that delivers its promised savings year after year, without becoming a source of headaches.



What's the most challenging environment you're considering for BESS deployment? I'd be curious to hear what unique
hurdles you're facing.
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