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The Silent Problem at the Base of the Tower

Let's be honest. When most people think about telecom infrastructure, they picture the towering masts and the latest 5G
antennas. But after twenty-plus years on site, from Texas to Bavaria, | can tell you the real actionand often, the real
headacheis at the base. That's where the power system lives. And for thousands of base stations, especially in secondary
markets or rural areas, that power system is a ticking clock of diesel fumes, maintenance calls, and vulnerability to grid
hiccups.

The core problem isn't a lack of interest in cleaner, more resilient power. It's the perceived complexity and cost of
getting there. Deploying a traditional, liquid-cooled Battery Energy Storage System (BESS) for a remote site can feel like
bringing a Formula 1 car to a grocery run. The infrastructure, the specialized maintenance, the upfront capitalit often
kills the business case before the first kWh is stored.

Why This Hurts More Than Just Your Backup Time

This isn't just about keeping the lights on during a storm. The pain points are multidimensional and hit the bottom line
directly.

* OpEx Through the Roof: Relying on diesel gensets isn't just noisy and polluting; it's a constant operational
expense. Fuel delivery, engine maintenance, and emissions compliance add up fast. The International Energy
Agency (IEA) has highlighted the significant operational costs and carbon footprint of diesel-dependent off-grid
and weak-grid systems.

* Grid Instability as a Business Risk: In many regions, even in parts of the US and Europe, the grid is becoming
less predictable. Public safety power shutoffs in California, or frequency fluctuations in older European grids,
mean your base station's primary power source isn't as reliable as it once was. Every dropped call is a potential
customer walking away.

* The "Over-Engineering" Trap: I've seen this firsthand on site. A well-meaning team specs a high-power, liquid-
cooled BESS designed for a 50MW solar farm onto a 100kW base station. It's overkill. You're paying for
thermal management and power electronics capabilities you'll never use, which destroys your Levelized Cost of
Energy Storage (LCOE) from day one.

A Breathe of Fresh Air: The Air-Cooled BESS Approach

So, what's the alternative? Honestly, it's about going back to basics with modern smarts. The solution we're seeing gain
massive traction is the purpose-built, air-cooled BESS for distributed sites like telecom base stations.

The philosophy is simple: right-size the system for the actual duty cycle (mostly standby with occasional deeper cycles)
and use passive, air-based cooling. This isn't the giant, complex HVAC system of a utility-scale BESS. It's intelligent,
forced-air ventilation that maintains optimal cell temperature with far fewer moving parts. The result? A system that
aligns perfectly with the re-world demands of telecom backup and peak shaving, witho‘LIJ_t the baggage of over-
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engineering.

At Highjoule, this is where our focus has been for the last decade. We design our containerized and smaller modular
BESS units from the ground up for this use case. Safety isn't an add-on; it's baked into the design with UL 9540 and
IEC 62619 compliance as our baseline, not an aspiration. The goal is a system that a local technician can understand,
that integrates seamlessly with existing switchgear, and that just works reliably for years.

Case in Point: A Midwest Telecom Operator's Story

Let me give you a concrete example from last year. We worked with a regional telecom operator in the US Midwest.
They had a cluster of about 15 rural base stations, all on the grid but in an area prone to short but frequent outages
(think 30 minutes to 2 hours). Their old lead-acid battery banks were failing, and the cost of diesel refueling for
prolonged outages was becoming a political and financial liability.

The Challenge: They needed a solution that could provide 4-6 hours of critical backup, integrate with existing solar
panels on some sites, and require virtually no increase in maintenance complexity. Most importantly, it had to have a
clear, positive ROI.

The Solution & The Details: We deployed our standard 30kW/120kWh air-cooled BESS units. The installation was
straightforwardno complex liquid piping, no special foundations. The units are self-contained. The thermal
management is handled by redundant, variable-speed fans that only kick in when needed, drastically reducing parasitic
load (that's the power the system uses to run itself). This is a huge, often overlooked factor in LCOE for smaller systems.

The Outcome: The operator now has a predictable, maintenance-light backup system. They've drastically reduced
diesel runtime. And by programming the systems for basic peak shaving (storing cheap night-time energy to use during
expensive afternoon peaks), they're already seeing a payback on the non-backup value stream. The project was
successful because it matched the technology's capability to the site's actual need.

The Tech Behind the Simplicity: C-Rate, Thermal Management & LCOE
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Now, let's demystify some of the jargon. When we talk about "right-sizing," we're often talking about C-rate. Simply
put, it's the speed at which you charge or discharge the battery. A 1C rate means using the battery's full capacity in one
hour. A telecom backup BESS typically operates at a low C-rate (like 0.25C to 0.5C)it's a slow, steady discharge over
hours, not a massive burst of power in minutes. Air-cooling is perfectly sufficient for this.

Thermal Management is the heart of safety and longevity. Lithium-ion cells perform best and last longest within a
specific temperature window. Liquid cooling is fantastic for high C-rate applications where heat generation is intense
and rapid. But for our low C-rate telecom application, forced air is more than enough to evenly distribute heat and keep
cells happy. It's simpler, cheaper, and has fewer failure points.

This all feeds into the ultimate business metric: LCOE (Levelized Cost of Energy Storage). Think of LCOE as the "true
cost” of each kWh stored and delivered over the system's entire life. By choosing a simpler, air-cooled system with lower
upfront cost (CapEx) and much lower operational/maintenance cost (OpEXx), you directly drive down that LCOE.
You're not paying for capabilities you don't need. The National Renewable Energy Laboratory (NREL) has extensive
tools and reports that show how system design choices dramatically impact LCOE, especially for distributed
applications.

Our engineering philosophy at Highjoule is to optimize every componentfrom the busbar design to the fan control
logicto serve that low LCOE goal for your specific application. It's not just about selling a battery box; it's about
delivering the most economical electrons over a 10-15 year partnership.

Your Next Step: What to Look For

If you're evaluating storage for telecom or other distributed sites, cut through the spec sheet hype. Ask the practical
questions:

¢ "|s the cooling system matched to my actual discharge profile (C-rate), or is it over-engineered?"

¢ "Can my local team handle 95% of the maintenance, or will | need specialist fly-ins?"

¢ "Show me the projected LCOE for my specific duty cycle, including parasitic loads from cooling."

¢ "[s the system certified to the safety standards (UL, IEC) that my insurers and local authorities require?"

The shift to storage is inevitable. The winning move is to implement the simplest, most robust, and most economically
sensible system that gets the job done. The air-cooled BESS, as we've seen in the field time and again, is often that
perfect fit. What's the one power reliability issue at your sites that's keeping you up at night?
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