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The Silent Threat to Your Remote Telecom BESS

Honestly, when you're planning a battery energy storage system (BESS) for a remote telecom base station, the big-ticket
items grab all the attention: battery chemistry, inverter capacity, the capex. But having been on-site for more
deployments than | can count, from the humid coasts of Florida to the salty, windy cliffs of Scotland, I can tell you the
real story often unfolds on the outside of the container. The single biggest, most underestimated threat to your long-
term ROV isn't a technical spec on a datasheet - it's the environment. We're talking about corrosion.

You see, telecom sites are often in the worst spots for metal and electronics: coastal areas, industrial zones, places with
high humidity or road salt. A standard ISO container might look tough, but in a C5-M environment (that's the high-
corrosion category for industrial and coastal areas per 1SO 12944), it can start to show issues in just a few years. I've
seen firsthand on site how what looks like a simple paint bubble can be the tip of the iceberg, leading to compromised
structural integrity, moisture ingress, and ultimately, a threat to the very batteries and power electronics inside. It's a
slow-motion failure that your OPEX budget definitely doesn't need.

It's More Than Just Rust: The Real Cost of Corrosion

Let's agitate that point a bit. This isn't an aesthetic problem. When corrosion compromises your pre-integrated PV
container - the unit that houses your solar inverters, battery racks, and critical control systems - you're facing a cascade
of operational headaches.

¢ Downtime Risk: Emergency repairs to a container shell in a remote location are a logistical and financial
nightmare. According to a NREL report on grid resilience, unplanned maintenance is a primary driver of
increased Levelized Cost of Energy (LCOE) for distributed systems.

¢ Safety & Warranty Voidance: Moisture getting inside can lead to electrical shorts, ground faults, or
compromised thermal management systems. This not only creates a fire risk (a huge focus for UL 9540 and IEC
62933 standards) but can also void the warranties on your expensive battery modules and inverters.

* Thermal Management Inefficiency: Corrosion can damage seals around air intakes, exhausts, or liquid cooling
lines. A degraded seal means your HVAC or liquid cooling system works harder to maintain the optimal 20-25C
for lithium-ion batteries. That extra parasitic load directly eats into your system's usable energy output and
lifespan.

So, the question shifts from "Will it corrode?" to "How can we build a system that is optimized from the start to thrive in
these conditions?" That's where a true C5-M anti-corrosion, pre-integrated design becomes non-negotiable.

The Optimized Container: Your C5-M Shield

The solution is a holistic, "design-for-environment" philosophy. At Highjoule, we don't just take a standard container
and spray on better paint. Optimizing for C5-M means every component and assembly process is selected and validated
for that harsh environment from the ground up. It's about creating a sealed, resilient habitat for your mission-critical
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energy assets.

Think of it as the difference between wearing a raincoat in a drizzle versus a fully sealed hazmat suit in a chemical plant.
Both offer protection, but only one is optimized for the extreme threat. For a telecom BESS on a coastal cliff, the salty,
moist air is that extreme threat. Our approach ensures the container itself is an asset, not a liability, for the 20+ year life
of the system.

Real-World Proof: A Case from Coastal California

Let me give you a concrete example. We worked with a major telecom provider on a series of sites along the Central
California coast - beautiful views, terrible for steel. The challenge was deploying a solar-plus-storage microgrid to ensure
99.99% uptime for critical communication equipment. The site was less than a mile from the Pacific Ocean, firmly in
the C5-M zone.

The standard container option was a cost-saver upfront. But our team pushed for the optimized C5-M solution. Here's
what that meant on the ground:

¢ Material & Process: The steel underwent a specialized shot blasting pre-treatment, followed by a multi-layer
epoxy-zinc rich primer and polyurethane topcoat system, applied under controlled conditions. All door seals
were made of EPDM rubber, and stainless steel fasteners (grade 316) were used throughout.

* Integration Smarts: We pre-integrated the HVAC with positive pressure ventilation. This means we constantly
pump in filtered, dry air, preventing corrosive ambient air from being drawn in through tiny gaps. All electrical
conduits entering the container used double-sealed gland systems.

* The Result: Three years on, our containers show zero signs of base corrosion or seal degradation. The
neighboring non-optimized equipment shelters (not ours) already show early pitting and seal brittleness. The
client's facility manager sleeps better knowing their BESS isn't fighting the elements from the inside out.

Key Optimizations for Peak Performance




So, how do you translate this into specs? When evaluating a pre-integrated PV container for a harsh environment, look
beyond the brochure. Here's my take from the engineering side:

1. The Corrosion Protection Stack

It's all about the layers. Ask for the certification details. A true C5-M system will have a total dry film thickness (DFT) of
at least 280 m, often more. The primer is key - it should be a zinc-rich epoxy for cathodic protection. This acts like a
sacrificial layer, corroding before your base steel does.

2. Thermal Management Synergy

Corrosion protection and thermal management are best friends. An optimized design ensures cooling units are mounted
with isolation to prevent vibration corrosion, and that all air paths are sealed and filtered. Remember, if your C-rate (the
speed at which you charge/discharge the battery) is high for grid services, heat generation is higher. An inefficient
cooling system due to environmental degradation will force you to derate your system, killing your revenue potential.

3. The LCOE Winner

This is the big one. Levelized Cost of Energy (LCOE) is your true north metric. A cheaper, under-protected container
lowers initial capex but skyrockets lifetime opex through maintenance, efficiency losses, and early replacement. An
optimized C5-M container might add 5-10% to upfront capex, but it can improve LCOE by 15% or more over 20
years by virtually eliminating corrosion-related OPEX and preserving system efficiency and capacity. That's a trade-off
every savvy financial decision-maker should love.

At Highjoule, our pre-integrated units are designed with this total-lifecycle math in mind. They're not just built to UL
and IEC standards; they're built to surpass them for the specific, grueling duty cycle of a remote telecom site. We handle
the complex integration - the busbar sizing, the BMS communication, the UL 9540 listing - so you get a plug-and-play
resilient power asset.

—

= . 4 - -
S - . = S —'_;d—-—-!—f'"-f- i ¥ .u"-'m 'y . 0 | am



Your Next Step: Building a Resilient Network

The telecom industry is moving beyond diesel. Solar-plus-storage is the clear path to sustainability, resilience, and cost
control. But the infrastructure that houses this transition must be as robust as the network it powers. Optimizing for
C5-M corrosion protection isn't an extra - it's fundamental engineering for the real world.

What's the one environmental factor at your next site that keeps you up at night? Is it salt spray, industrial pollution, or

perhaps extreme thermal cycles? Designing the container solution around that answer from day one is the smartest
investment you can make.
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