ROI Analysis of C5-M Anti-corrosion BESS for Telecom Base Stations
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Beyond the Spreadsheet: A Field Engineer's Take on Telecom BESS ROI
(Hint: It's All About the Box)

Honestly, when we talk about ROI for battery storage at telecom sites, most of the conversation gets sucked into the
cells themselves energy density, cycle life, you name it. But having spent more years than | care to admit on muddy
hillsides and salty coastal sites, I can tell you the single biggest factor that crushes your return on investment often isn't
the battery chemistry. It's the box it lives in. Let me explain over a (virtual) coffee.
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The Hidden Cost Killer: Environmental Degradation

Here's the scene I've seen too many times: a perfectly good battery rack, installed in a standard industrial enclosure,
starts showing signs of corrosion within 18 months at a coastal telecom site. It's not dramatic. A little rust on the cabinet
seams. Some pitting on the cooling fan housings. Maybe some condensation buildup inside. Operators often think,
"We'll deal with it during the next service cycle." That, my friends, is where the ROl model starts to unravel.

The problem is that telecom base stations are, by design, in the worst possible places for metal and electronics. They're
on windswept cliffs, in humid forests, next to highways spewing de-icing salts, or in industrial zones with chemical
particulates. The International Electrotechnical Commission (IEC) has a standard for this IEC 60721-3-5 classifying
these harsh, chemical-laden environments as "Class 5M" (C5-M). A standard IP55 or even IP65-rated box isn't built for
a 15-year assault from chlorides and sulfates.

What Fails First (And Why It Matters)
It's never the cells that go first. The weak links are:

e Structural Integrity: Corroded hinges, latches, and frame members compromise physical security and safety. I've
seen doors that literally wouldn't open for emergency disconnect.

¢ Thermal Management: This is the silent killer. Corroded air intakes, blocked filters, or failing fan bearings cause
the internal temperature to rise. For every 10C above 25C, lithium-ion battery degradation rate doubles. You're
literally burning through your battery's lifespan.

* Electrical Safety: Corrosion on busbars, relay contacts, or grounding points increases resistance, creates hot
spots, and is a direct fire risk. UL 9540 and IEEE 1547 standards are incredibly strict on these points for a
reason.

By the Numbers: What Premature Failure Really Costs

Let's move past anecdotes. The National Renewable Energy Lab (NREL) has shown that operations and maintenance
O&M BE i le cost in benign environments. In C5-M conditions, we've seen
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that spike to 25-30% for inadequately protected systems. The math is brutal:

¢ Unscheduled Downtime: A telecom tower going offline for a battery swap isn't just a service call. It's a violation
of service-level agreements (SLAS), with penalties that can run thousands per hour.

* Accelerated Replacement: If your $80,000 battery system lasts 7 years instead of 12 because of thermal stress
from a corroded cooling system, your Levelized Cost of Storage (LCOS) just skyrocketed.

¢ Safety & Compliance Recertification: Bringing a corroded enclosure back up to UL/IEC standards often costs
more than the enclosure itself. It's a full tear-down and rebuild.

Case in Point: A North Sea Reality Check

We worked with a major European telco deploying backup storage for critical towers along the German North Sea
coast (Schleswig-Holstein region). The challenge was extreme: salt spray, high winds, and constant moisture. Their first
rollout used a "ruggedized" standard container.

The Challenge: Within two years, 30% of the sites showed significant external corrosion and internal humidity issues.
Thermal management derating was leading to a 15% loss in available capacity during peak demand periods the exact
times they needed it most.

The Shift: For phase two, they switched to a purpose-built C5-M anti-corrosion container. This wasn't just a thicker
coat of paint. We're talking:

Hot-dip galvanized steel structure with a multi-layer epoxy-polyurethane hybrid coating system.

Stainless steel fasteners and hardware throughout.

® Corrosion-resistant, sealed thermal management channels (we used a closed-loop liquid cooling system
integrated into the walls).

* Positive pressure filtration systems to keep corrosive agents out while maintaining airflow.

The Result: After 3 years |n the same enwronment the C5-M units show zero structural corrosion. More |mportantly,




events related to the enclosure. The upfront cost was 18% higher, but the projected 10-year TCO is now 40% lower.
That's ROI you can bank on.

The C5-M Advantage: More Than Just a Coating

So, what are you really paying for with a true C5-M solution like the ones we engineer at Highjoule? It's a systems
approach:

Feature Standard "Rugged" True C5-M Anti-corrosion  ROI Impact
Container Design
Material Science Mild steel, standard industrial Galvanized steel, multi-stage Eliminates replacement
paint chemical pretreatment, cycles, maintains structural
certified coating systems safety for asset lifetime.
Thermal Management External vents/fans, air-to-air Sealed, corrosion-proof liquid Maintains optimal C-rate and
heat exchange cooling plates or channels;  temperature, maximizing

protects critical components. battery cycle life (the single
biggest Capex item).

Safety & Compliance May meet spec at installation Designed to maintain UL~ Avoids costly recertification,
9540A, IEC 62485-3 reduces insurance premiums,
compliance over full lifespan eliminates risk of forced
in harsh environments. decommissioning.

The goal is to make the container a non-factor in the battery's life. It should be a perfect, stable environment that just
disappears into the background for 15+ years.

Calculating Real ROI: It's Not Just Capex vs. Opex

When you build your model, add these often-missed lines to the spreadsheet:

* Risk Mitigation Value: What's the financial impact of avoiding a single catastrophic failure or fire? With liability
and brand damage, it's often in the millions.

¢ Uptime Assurance Value: For a telecom operator, network reliability is the product. A BESS that works when
needed, every time, has immense value beyond kilowatt-hours.

* Decommissioning & Residual Value: A well-preserved, standards-compliant system has a resale or reuse value at
end-of-life. A corroded shell with questionable batteries is a pure disposal cost.




Expert Insight: The "C-Rate Compromise"” Trap

Here's a subtle one. Let's say your battery is rated for a 1C discharge (full power in one hour). But if your enclosure's
thermal system is gunked up or inefficient, your battery management system (BMS) will derate that to 0.7C or 0.8C to
prevent overheating. So, in an emergency, you only get 80% of the power you paid for. You've effectively wasted 20%
of your battery's capability. A proper C5-M design with robust thermal management protects your power rating,
ensuring you get every amp you spec'd.

Beyond the Container: The System Integration Mindset

Finally, the container can't be an afterthought. At Highjoule, we don't source boxes and drop in batteries. We design
the thermal, electrical, and structural systems in parallel from day one. Our C5-M anti-corrosion platform is engineered
to be a unified system with the battery racks, BMS, and power conversion system. This integration is what allows us to
offer performance warranties even in the harshest environments because we control and guarantee every variable that
matters.

The question | leave you with is this: On your next telecom BESS deployment, are you buying a battery with a box
around it, or are you investing in a resilient, site-hardened power asset? The difference is what shows up on your P&L
statement in year five, when your competitor is on their second round of emergency repairs and your site is still
humming along, quietly paying back its investment, day after reliable day.

What's the most corrosive environment you've had to design for? I'd love to hear your war stories maybe we've already
built a solution for it.
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