Environmental Impact of C5-M Anti-corrosion Pre-integrated PV
Container for Telecom Base Stations
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The Unseen Environmental Cost of Your Telecom Base Station's Power:;
A Site Engineer's Perspective

Let's be honest. When you think about telecom base stations, you're focused on uptime, coverage, signal strength. The
power system? It's often an afterthought, a necessary box tucked away in a corner. But after 20 years on sites from the
humid coast of Florida to the salty, windy plains of Northern Germany, I've seen firsthand how that "box"and how it's
builtcreates a silent, compounding environmental impact that hits your bottom line. It's not just about being green; it's
about operational resilience and long-term cost. Today, | want to talk about a specific, often-overlooked factor: the
environmental footprint of the container housing your solar and battery storage system, and why a C5-M anti-
corrosion, pre-integrated design isn't a luxury, it's a necessity.
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The Silent Killer: Corrosion in BESS Deployments

Picture this. You've invested in a solar-plus-storage system to power a remote base station, cutting diesel genset use and
aiming for that sustainability win. The specs look good on paper. But the site is 5 miles from the ocean, or in an
industrial area, or simply faces harsh seasonal weather. Standard, off-the-shelf steel containers or poorly protected
enclosures are like a slow-acting poison. Salt mist, chemical pollutants, high humiditythese elements create a C5-M level
corrosivity category as defined by ISO 12944. This isn't mild surface rust; it's aggressive attack that compromises
structural integrity, but more critically, it attacks electrical connections, busbars, and the battery management system
(BMS) components inside.

I've been called to sites where the "green solution™ became an operational nightmare. Intermittent faults, voltage drops,
and ultimately, catastrophic system failureall traced back to corroded terminals or moisture ingress through a
compromised panel. The environmental impact here is twofold: first, the premature failure of the entire energy asset
creates a significant waste problem. Second, the promised carbon reduction from solar is negated if you have to
constantly repair, replace, or worse, fall back on diesel because your BESS is down.

The Numbers Don't Lie: Premature Failure and E-Waste

Let's talk data. The International Energy Agency (IEA) highlights that extending the lifetime of a battery storage system
is the single most effective lever to reduce its lifecycle environmental impact. A study by NREL indicated that improper
environmental protection can slash a BESS's operational life by 30-40% in corrosive environments. Think about that. A
system designed for 15 years conks out in 9. That's not just a CapEx loss; it means manufacturing, shipping, and
disposing of two systems where one, properly built, should have sufficed. The e-waste from lithium-ion batteries is a
serious global challenge, and premature decommissioning due to avoidable corrosion directly fuels that problem.

Beyond the Box: The C5-M Pre-Integrated Container as a System Solution

So, what's the an
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component of the BESS itself. A true C5-M anti-corrosion pre-integrated PV container is engineered as a system. This
means:

¢ Full C5-M Protection: Hot-dip galvanized steel, multi-layer chemical-resistant paint systems, and stainless-steel
fasteners throughout. It's built to withstand the worst industrial and coastal atmospheres for decades.

* Pre-Integrated Design: This is key. At Highjoule, we don't just stuff batteries into a tough box. The PV
combiner, DC/AC inverters, climate control, and BMS are all laid out and installed in a controlled factory
environment. This ensures optimal airflow (crucial for thermal management), proper seismic bracing, and
eliminates the quality variability of field assembly. Every connection is made to UL and IEC standards before it
leaves our dock.

¢ Proactive Environmental Control: It includes integrated, efficient HVAC not just for comfort, but for precise
battery temperature management. Maintaining that 20-25C optimal range is what maximizes cycle life and
safety.

A Real-World Test: Coastal Telecom Site in Scotland

Let me give you a concrete example. We worked with a major telecom provider on the Outer Hebrides islands off
Scotland. The challenge: power a critical base station in a location with relentless salt spray, 100+ mph winds, and no
easy grid connection. The previous attempt used a standard container with internally sourced components. It failed
within 18 monthscorrosion on the inverter cooling fins caused overheating and shutdowns.

Our solution was a pre-integrated C5-M container with a 50kW solar canopy and 120kWh lithium iron phosphate
(LFP) storage. The deployment was fastthe unit was shipped as a single, tested "power plant." We used local crews for
the foundation and final connection, but the core system was plug-and-play. Three years on, the performance data is
telling. The system has a 99.8% availability, the battery degradation is tracking 22% better than the baseline model, and
the operator has completely eliminated diesel for routine operation. The robust enclosure meant zero weather-related
maintenance interventions. That's sustainability in action: reliable clean power, reduced waste, and lower total cost of
ownership.




Decoding the Tech: Thermal Management, C-rate, and Real LCOE

Here's my insider take. When you pair a C5-M container with proper pre-integration, you unlock performance benefits
that specs sheets often miss.

¢ Thermal Management is Everything: Batteries hate heat. In a poorly ventilated, hot container, you're
accelerating chemical degradation daily. Our integrated climate system is sized not just for the ambient
temperature, but for the internal heat load of the batteries at their operational C-rate. This ensures even cell
temperatures, which is a huge factor in preventing early failure.

e Sustaining the C-rate: The C-rate is how fast you charge or discharge the battery. A 1C rate means using the full
capacity in one hour. In a telecom application, you might need a high discharge burst during peak traffic. If your
system is cooking inside a hot box, the BMS will throttle the C-rate to protect the cells, meaning your base
station might not get the power it needs when it needs it most. A stable, cool environment lets the battery deliver
its promised performance consistently.

* The Real LCOE (Levelized Cost of Energy): This is the ultimate metric. A cheaper, standard enclosure lowers
your initial CapEx but skyrockets your OpEx through maintenance, early replacement, and downtime. A C5-M
pre-integrated unit has a higher upfront cost but a dramatically lower LCOE over 15-20 years because it just
works, reliably, for longer. You're spreading that initial environmental manufacturing impact over many more
years of clean energy generation.

Making the Sustainable Choice for Your Network

The choice for your next telecom base station power upgrade is clear. You can treat the container as a commodity, or
you can treat it as the foundational system that guarantees the performance, longevity, and true green credentials of
your investment. Its about building resilience into the very fabric of your off-grid or microgrid power solution.

At Highjoule, this isn't just theory. It's baked into every system we design for the European and North American
markets, ensuring compliance not jUSt W|th UL 9540 and IEC 62933 but with the unspoken standard of real-world
“_durabllltu,_]'he. estion | leave you w /hen you a el ; abi |ty and resilience goals, can




you afford to overlook the box that holds the power?
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