Utility-Scale BESS for Telecom: Solving Corrosion & Grid Challenges in
Harsh Environments
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When the Grid Flickers: Keeping Telecom Towers Alive with the Right
Battery Storage

Honestly, after two decades on sites from the Texas coast to the North Sea, I've seen too many well-intentioned battery
projects fail not because of the chemistry inside, but because of what's happening outside. The air. The salt. The
humidity. You can have the most advanced battery management system, but if your enclosure is quietly turning into a
chemistry experiment, you're sitting on a very expensive, very unreliable time bomb. This is especially true for one of
the most critical infrastructures we have: telecom base stations.
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The Silent Killer: Corrosion in Utility-Scale BESS

We talk a lot about cycle life, depth of discharge, and C-ratesand we should. But in coastal, industrial, or high-humidity
regions, these metrics become secondary if the system's hardware integrity fails. 1've been on service calls where the
battery racks looked perfect on the monitoring screen, but on-site, we found busbar connections degraded by salt mist,
or cooling fans seized up from particulate buildup. The problem is, many standard utility-scale Battery Energy Storage
Systems (BESS) are built for relatively benign, controlled environments like a solar farm in Arizona or an indoor facility.
Deploy that same unit near a telecom tower on the Florida coast or in a windy, salty environment like the Scottish
Highlands, and you're asking for trouble.

The International Energy Agency (IEA) highlights the growing reliance on digital infrastructure and its energy needs,
but the resilience of the power backing it up is often an afterthought. Corrosion doesn't cause a sudden, dramatic
failure. It's a slow drift outside of operational parametersincreased resistance, impaired thermal management, sensor
driftthat leads to reduced efficiency, unexpected shutdowns, and ultimately, cell failure.

Beyond the Spec Sheet: The Real Cost of Downtime

Let's agitate this point a bit. For a commercial solar+storage project, an hour of downtime might mean lost revenue
from grid services. For a telecom base station, it's different. It can mean a loss of critical communication during an
emergency, severed data links for businesses, and massive contractual penalties for the network operator. The financial
model isn't just about arbitrage or demand charge reduction; it's about reliability insurance.

This is where ticking the box on UL 9540 or IEC 62933 isn't enough. Those are fantastic, essential safety and
performance baselines. But they don't prescribe how to build for a C5-M environment (severe marine atmosphere, as
per ISO 12944). I've seen projects where the container itself was "rated" for outdoors, but the internal electrical
components, the buswork, the HVAC units, were standard industrial grade. They became the weak link.

A Case in Point: 5SMWh of Resilience for Coastal Towers
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critical base stations along the windy, salt-spray coast of Northern Germany. Their challenge was twofold: provide at
least 8 hours of backup power during increasing grid instability (a real issue in Europe's energy transition), and do it with
a system that wouldn't require constant maintenance or fail within 5 years from the harsh environment.

The solution was a customized 5MWh utility-scale BESS, but the magic wasn't in the capacity. It was in the DNA.

* Container-Level Design: We started with a C5-M anti-corrosion certified enclosure. This isn't just a thicker coat
of paint. It's specialized primers, stainless steel fasteners for everything, corrosion-resistant coatings on internal
structural members, and sealed cable entry points.

e Component Selection: Every component, from the HVAC unit (critical for thermal management) to the DC
busbars and relay contacts, was specified for a marine environment. This added upfront cost, but it eliminated
the single points of failure we often see.

¢ Thermal Management, Re-thought: Instead of just pumping in filtered air, we used a closed-loop liquid cooling
system for the battery racks. This kept the internal air clean, dry, and particle-free, dramatically reducing the
corrosion stress on electrical components and ensuring consistent cell temperature.

The result? The system has operated for over 18 months with zero environmental-related faults. More importantly, it
has seamlessly kicked in during multiple grid disturbances, keeping those towers online. The operator isn't just buying
storage; they've bought predictable, low-touch resilience.

The Thermal Balance Act: More Than Just Cooling

This leads me to a key insight. When we say "“thermal management," most folks think "“stop the batteries from
overheating." True, but it's deeper. Consistent temperature is king for battery longevity and performance. In a corrosive
environment, if you use outside air for cooling, you're literally pumping the problemsalt, moisture, pollutantsthrough
the heart of your system. A closed-loop system, while more complex initially, acts as a barrier. It allows us to maintain
an ideal, clean atmosphere around the cells, which optimizes their performance and life, directly impacting the project's
financials through lower degradation. Honestly, I've seen a poorly managed temperature delta of just 5C across a rack
accelerate capacity fade noticeably in a couple of years. That's lost money.




Thinking in LCOE, Not Just Capex

This is the conversation | try to have with every client now. Don't just look at the capital expenditure per kWh. Look at
the Levelized Cost of Energy Storage (LCOE) over the 15-20 year life of the project. LCOE factors in capex,
degradation, maintenance, and performance.

A cheaper, non-hardened system might have a lower capex. But if it degrades 30% faster because of environmental
stress, or requires biannual component swaps and weekly filter changes (a huge OPEX hit in remote locations), its true
LCOE skyrockets. The anti-corrosion design for our telecom project had a 10-15% higher capex. However, the
projected maintenance savings and extended cycle life before hitting end-of-life capacity thresholds lowered the overall
LCOE by an estimated 25% compared to a standard unit. For a CFO, that's the number that matters.

At Highjoule, we bake this thinking into our design from the start. It's not an add-on; it's a fundamental engineering
question: "What does the total cost of ownership look like for this specific location?" This is how we align with the real-
world economics our clients face in the US and Europe, where labor costs for repairs are high and reliability
expectations are even higher.

What This Means for Your Next Deployment

So, if you're evaluating BESS for critical infrastructure in less-than-ideal environmentstelecom, remote microgrids,
industrial siteswhat should you do?

First, move the environmental conversation to the top of your checklist. Demand specifics on corrosion protection
standards (1ISO 12944 C4/C5-M) for the entire system, not just the box. Second, interrogate the thermal strategy. Is it
protecting the batteries from the environment, or inviting it in? Third, run the numbers on LCOE, not just upfront cost.
Model different degradation rates and maintenance scenarios.

The goal isn't to sell you a more expensive battery. It's to provide a storage asset that actually delivers on its promise for
its entire design life, especially when the grid can't. That's what turns a capital expense into a strategic, reliable
investment. What's the one environmental factor at your site that keeps you up at night?
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