Environmental Impact of C5-M Anti-corrosion LMWh Solar Storage for
Telecom Base Stations
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The Unseen Battle: How Corrosion Quietly Undermines Your Telecom
BESS Investment (And What to Do About It)

Let's be honest. When you're planning a solar-plus-storage system for a remote telecom base station, the big-ticket items
get all the attention. The PV panels, the inverter efficiency, the battery's nameplate capacity. But over two decades of
crawling into BESS containers from the deserts of Arizona to the coastal cliffs of Scotland, I've learned one thing: it's
often the silent, unseen factors that determine long-term success or failure. And few are as pervasive, costly, and
environmentally significant as corrosion.
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The Silent Killer: More Than Just Rust

You wouldn't install a server rack directly in a salt spray, right? But functionally, that's what we're asking of many
battery energy storage systems at telecom sites. We're pushing them into the most demanding environments: coastal
areas with salt-laden air, industrial zones with chemical pollutants, and cold regions where de-icing salts are used. The
standard paint job on an off-the-shelf container? It's not enough. According to the ISO 12944 standard, these
environments often fall into the C5-M category (Marine with very high corrosivity).

I've seen this firsthand. On a site audit in Florida, we opened a 3-year-old BESS unit meant for a cell tower. Inside, the
tell-tale white powder of zinc corrosion was all over the busbars. The internal climate control was fighting a losing battle
against external humidity, and the resulting condensation was accelerating the decay. This isn't just an aesthetic issue;
it's a direct threat to electrical safety, connection integrity, and ultimately, the reliability of your backup power.

The Real Cost: When "Savings" Corrode Your Budget

Here's the painful math we often discover too late. Let's say you opt for a standard 1MWh storage unit to pair with your
solar array, saving maybe 10-15% upfront by skipping advanced anti-corrosion specs. The International Renewable
Energy Agency (IRENA) consistently highlights that operations and maintenance can constitute 20 30% of a project’s
lifetime cost.

Now, picture this: In 5-7 years, accelerated corrosion leads to:

¢ Increased Resistance & Heat: Corroded connections increase electrical resistance. This creates hot spots, forcing
the thermal management system to work harder (more energy consumption) and risking premature failure of
battery cells.

¢ Unplanned Downtime: A telecom base station going dark for a "non-critical" component like a corroded DC
busbar is unacceptable. The cost of a service crew dispatch to a remote location, plus revenue loss, dwarfs the
initial "savings."

¢ Early Asset Retirement: The system might be mechanically unsound long before the battery's cycle life is
exhausted. You're not just replacing a part; you're writing off the entire enclosure and infrastructure

prematurely. That'§ a_terri_b[e environmental and financial outcome.
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Building for the Real World: The C5-M Defense

So, what's the solution? It's about designing from the outside in, for the specific environmental hazard. For a 1IMWh
Solar Storage system destined for a harsh-climate telecom site, the environmental impact of C5-M anti-corrosion
treatment is profoundly positive. It's not a coating; it's a system.

At Highjoule, when we build for these scenarios, we think in layers:

e Exterior Defense: Hot-dip galvanized steel structure, followed by a multi-stage epoxy-polyurethane paint system
specifically rated for C5-M. This isn't paint from a hardware store; it's a chemical shield.

¢ Interior Climate Sovereignty: Superior sealing and positive pressure management with desiccant breathers to
prevent corrosive ambient air from infiltrating. The internal environment is controlled and isolated.

¢ Component-Level Immunity: Using stainless-steel fasteners, corrosion-inhibiting compounds on electrical
connections, and specifying UL and IEC-compliant components that are themselves tested for harsh
environments. It's this holistic approach that gets a system like our HLJ Fortis Series through rigorous
certification and, more importantly, decades in the field.

Field Report: A North Sea Case Study

Let me give you a real example. We deployed a 1.2MWh BESS paired with solar for a telecom provider on a platform
in the German North Sea. The challenge was extreme: constant salt spray, high winds, and 100% humidity. The client’s
previous attempt with a less protected system saw failures within 18 months.

Our solution centered on a C5-M engineered container. The deployment details mattered just as much as the build: we
specified special sacrificial anodes on the undercarriage, used only sealed cable glands, and implemented a more
aggressive preventive maintenance schedule focused on seal integrity. Three years in, the latest inspection report showed
negligible corrosion. The client's OPEX for unexpected repairs? Zero. The system's availability for grid support and
backup? 99.8%. That's the real return on a properly specified anti-corrosion strategy.




Beyond the Spec Sheet: Thermal, C-Rate, and LCOE in Harsh Climates

This is where the expert insight from the field comes in. When we talk about LCOE (Levelized Cost of Energy) for a
telecom BESS, the spreadsheet models often assume perfect performance. But corrosion throws wrenches in those
models.

Think about Thermal Management. A corroded cooling fin or a clogged filter from particulate ingress reduces
efficiency. The HVAC system runs longer, consuming more of the very energy you're storing. That directly increases
your effective LCOE.

Or consider C-Rate (the rate at which a battery charges/discharges). To deliver power during an outage, you might
need a high burst (a high C-rate). Corroded, high-resistance connections can cause voltage to sag under that load,
potentially triggering a low-voltage disconnect. The battery has the energy, but the compromised infrastructure can’t
deliver it. Your "1MWh system" suddenly performs like a 700kWh system when you need it most.

Honestly, specifying a C5-M level protection from the start is one of the highest-leverage decisions you can make. It's
the foundation that allows all the other advanced featuressafety systems, cycle life, intelligent EMSto actually deliver
their promised value over a 15-20 year lifespan.

The Bottom Line for Your Next Project

The conversation about environmental impact isn't just about carbon savings from solar. It's about the total footprint:
building a resilient asset that doesn't need replacing every decade, that operates efficiently for its full life, and that
ensures critical infrastructure stays online. When you're evaluating specs for your next 1MWh telecom storage project,
dig deeper than the battery chemistry. Ask about the 1SO 12944 corrosivity category. Ask for the UL 9540 test reports
that include environmental stress. Look at the warranty terms around the enclosure.

What's the one corrosion-related failure you've seen that most surprised you? I'd love to hear your storiesmaybe over a
virtual coffee. It's these on-the-ground lessons that shape the next generation of resilient storage.
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