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The Silent Problem: Powering Remote Telecom in the 5G Era

Let's be honest. If you're managing a telecom network in North America or Europe, your biggest headache isn't always
the signal itself. It's what keeps the signal alive: reliable, clean, and continuous power. 1've been on-site in the hills of
California and the remote stretches of Scotland. The scene is often the same: a base station critical for coverage, reliant
on a fragile grid connection or a diesel generator that's noisy, expensive, and frankly, a PR nightmare in today's climate.

The push for 5G and network densification isn't just about adding more sites. It's about putting them in challenging
locationsurban edge sites with limited space, or off-grid locations for rural coverage. The traditional approach? Piecing
together a power system from disparate components: separate battery racks, a power conversion system (PCS), a
transformer, and a climate control unit, all wired up on a concrete pad. It's a bespoke engineering project every single
time. The complexity is immense, and the deployment timeline? Let's just say it's not "agile."”

Why It Hurts: The Hidden Costs of Traditional Telecom Power

This fragmented approach creates real pain. First, the capital expenditure (CapEXx) isn't just for hardware. It's for
extensive civil works, custom engineering design, and on-site labor for assembly and integration. A report by the
National Renewable Energy Lab (NREL) highlights that balance-of-system (BOS) and soft costs can constitute up to
50% of total project costs for distributed energy systems (NREL, 2023). For a telecom operator rolling out hundreds of
sites, that's a massive, recurring drain.

Then comes operational risk. Each field connection is a potential failure point. Different component warranties from
different vendors create a support maze. Most critically, safety standards can become ambiguous. When you have a
lithium-ion battery system from Vendor A, a PCS from Vendor B, and you've integrated them on-site, who is ultimately
responsible for the system's safety and compliance with UL 9540 (the standard for Energy Storage Systems) or IEC
629337 I've seen firsthand how this ambiguity can delay inspections and create liability concerns that keep utility
managers and network directors up at night.

The Integrated Answer: All-in-One Mobile Power Containers

This is where the all-in-one, integrated mobile power container enters the chat. Think of it as a "power plant in a box™
specifically designed for telecom. It's a pre-fabricated, shipping-container-sized unit that arrives on a truck with the
batteries, PCS, thermal management, fire suppression, and controls already factory-integrated, tested, and certified.

The benefits are transformative for telecom deployments:
¢ Plug-and-Play Deployment: You pour a simple level pad (or sometimes none at all), deliver the container,

connect AC/DC feeds and fiber, and you're substantially done. We're talking about going from months of on-
site work to days or weeks This speed isa game changer for network roIIout deadlines.
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https://www.nrel.gov/docs/fy23osti/85332.pdf

¢ Unambiguous Safety & Compliance: A reputable provider like Highjoule delivers the entire system as a single,
UL 9540 listed unit. This means the entire assemblyhow the batteries interact with the inverter, how the cooling
system manages heathas been tested and certified as a complete system. It removes the guesswork for your local
authority having jurisdiction (AHJ). It's one certificate, one point of responsibility.

* Capex Predictability: You get a single price for a fully functional power system. The costs of integration, testing,
and much of the engineering are shifted from the unpredictable field environment to the controlled factory floor.

The Flip Side: Honest Drawbacks & How to Mitigate Them

Now, over coffee, | wouldn't be a trustworthy engineer if I only gave you the sunny side. These integrated containers
have drawbacks you must plan for.

1. The "Black Box" Dilemma: The deep integration that simplifies deployment can complicate servicing. If a specialized
component fails, you might need a factory-trained technician instead of a local electrician. The mitigation? This is
where choosing a partner with a strong local service and maintenance network is non-negotiable. At Highjoule, for
instance, our containers are designed with modular sub-assemblies and we provide comprehensive O&M training and
spare parts logistics for our clients’ local teams.

2. Site Access & Logistics: You need a road and a crane. A 20- or 40-foot container can't be helicoptered to a mountain
top (easily). You must survey site access thoroughly. The flip side? Once it's there, it's incredibly stable and secure.

3. Design Inflexibility: You're largely buying a standardized product. If your site has a highly unusual power profile, a
custom solution might fit better. However, for probably 80% of telecom applicationspeak shaving, backup power,
renewables integrationthe standard configurations from a good vendor are more than adequate and vastly more
economical.

Case in Point: A German Network Operator's Story
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upgrading a cluster of rural sites to 5G. The grid connection at these sites was insufficient for the new load and battery
backup was mandated for resilience. The traditional bid involved weeks of civil engineering and multi-vendor
coordination per site.

They piloted two of our Highjoule EcoCell Mobile units. The containers were built and fully tested at our EU facility,
arriving with full IEC 62933 and local VDE conformity. Deployment was starkly different: the foundation was prepared
in parallel, and the containers were positioned and connected in under three days per site. The integrated system's
advanced thermal management (a liquid-cooled system we favor) ensured optimal battery life in both summer heat and
winter cold, a key concern for their total cost of ownership model. The project lead later told me the single-point
warranty and compliance documentation alone saved them "countless hours" of back-and-forth with their compliance
team.

Through the Expert Lens: C-Rate, Thermal Runaway & Real LCOE

Let's get slightly technical, but I'll keep it simple. When evaluating these containers, don't just look at the kWh capacity.
Ask about the C-Rate. Simply put, it's how fast the battery can charge or discharge. A 1C rate means a 100 kwWh
battery can deliver 100 kW for one hour. Telecom backup often needs high power for short durations (e.g., covering a
grid outage until generators start), so a battery capable of a 2C or higher discharge rate might be more effective than a
larger, slower battery.

The next critical term is Thermal Management. Lithium-ion batteries degrade with heat. A poorly managed container
will cook its batteries, shortening their life from 15 years to maybe 5. Look for active liquid cooling or advanced forced-
air systems with precise climate zones. This isn't a luxury; it's core to your Levelized Cost of Energy (LCOE)the total
lifetime cost per kWh stored and delivered. A cheaper container with poor cooling will have a much higher, hidden
LCOE.

Speaking of LCOE, the real calculation for telecom includes avoided cost: the diesel fuel not burned, the peak demand
charges from the utility that are shaved, and the potential revenue from grid services if your market allows it. An
integrated container with smart controls turns your base station from a cost center into a potential grid asset.
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Making the Call: Is an Integrated Container Right for Your Site?

So, how do you decide? If you have a portfolio of sites with similar power needs, especially in areas with challenging grid
reliability, space constraints, or aggressive deployment schedules, the all-in-one container is a compelling, often superior
choice. Its value proposition is in predictable cost, accelerated deployment, and certified safety.

The key is due diligence on your provider. Are they just assembling parts, or do they engineer an integrated system?
Can they show you a full UL or IEC certificate for the complete container? What does their local support footprint look
like? Your goal isn't just to buy a container; it's to buy reliability and peace of mind for the next decade of network

operations.

What's the most persistent power challenge at your most remote siteis it access, cost, or compliance? The answer might
point you directly to the solution we've been discussing.
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