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The Silent Power Drain on Your Network

Let's be honest. If you're managing telecom infrastructure in North America or Europe, your primary headaches are
spectrum, bandwidth, and 5G rollout. Power is often that background utility you hope just works. But on-site, I've seen
the reality. Many base stations, especially in critical or off-grid locations, rely on a patchwork of solutions: oversized AC-
coupled battery systems, diesel generators that rarely get maintained properly, or complex power conversion stages that
silently eat into your OpEx. The core issue? We're often using solutions designed for the grid or data centers and forcing
them to fit the unique, DC-centric world of telecom. It creates inefficiency, adds points of failure, and honestly, makes
your site more vulnerable to outages than it needs to be.

Why This Hurts Your Bottom Line (More Than You Think)

This isn't just about keeping the lights on during a storm. It's a constant financial and operational drag. Every time you
convert power from AC to DC or step voltage up and down, you lose energytypically 3-8% per conversion. For a site
running 24/7, that adds up to a staggering amount of wasted electricity over a battery's 10-15 year life. Then there's the
space and complexity. More components mean more things that can break, more maintenance visits, and higher
replacement costs.

But the real agitation comes with resilience. The National Renewable Energy Lab (NREL) has highlighted that grid
disturbances are increasing in frequency and duration. For a telecom tower, even a blip can mean dropped calls and lost
data integrity. Your traditional backup might kick in, but was it tested last month? Is the fuel fresh? When I'm on site
doing audits, the state of some of these legacy backup systems is, frankly, the weakest link in an otherwise modern
network.

A Simpler, More Resilient Path: High-Voltage DC Storage

So, what's the fix? It's about aligning your storage with your load. Telecom equipment runs on DC power, typically at
48V or higher voltages. The logical solution is a battery energy storage system (BESS) that speaks the same language:
direct current, at a higher, more efficient voltage. A high-voltage DC energy storage container is essentially a plug-and-
play power bank for your tower. It connects directly to your DC bus, slashing out the unnecessary AC conversion stages.
This isn't a radical new science; it's about applying the right architecture to the right problem. At Highjoule, we've
focused on perfecting this specific application because the benefits on paper are one thing, but seeing them on site is
what truly convinces you.

Case Study: A German Telecom Operator's Grid-Edge Solution

Let me walk you through a project we completed last year in North Rhine-Westphalia, Germany. The client operated a
cluster of towers in an area prone to minor grid fluctuations and with ambitious goals to integrate on-site solar. Their
challenge was triple: improve power quality, reduce diesel generator runtime, and cap their peak grid demand charges.

https://www.nrel.gov


The solution was a 500 kWh Highjoule HV DC storage container, rated at 1500V DC. It was installed parallel to their
existing rectifiers and DC power system. Heres what changed:

Simplified Architecture: The container's DC output interfaced directly with the station's DC distribution. We
bypassed two conversion stages immediately.
Solar Smoothing: The on-site PV, which was previously limited, could now directly charge the DC batteries.
Excess solar no longer had to be inverted to AC and then rectified back to DCa hugely lossy process.
Grid Services & Peak Shaving: The system's controller was programmed to draw power from the grid during
low-tariff periods to charge, and then support the site during high-tariff peaks, dramatically reducing demand
charges.

The outcome? A 40% reduction in their monthly peak demand charges from day one, diesel generator runtime cut by
over 90%, and a site that can now ride through grid dips seamlessly. The maintenance crew also appreciated the single,
self-contained unit with a unified monitoring interface, compared to the previous mess of disparate components.

  

The Engineer's Perspective: It's All About Efficiency & Longevity

When we talk about high-voltage DC systems, two technical concepts are key: C-rate and Thermal Management. Let
me break them down simply.

C-rate is basically the "speed" of charging or discharging. A 1C rate means a full charge or discharge in one hour. Many
telecom backup scenarios require a slower, steadier discharge (a low C-rate), which is actually gentler on the battery
chemistry. High-voltage architecture allows us to use fewer cells in series to achieve the needed voltage, which often lets
us design for a lower, healthier C-rate. This directly extends the system's operational life.

Thermal Management is the unsung hero. Batteries perform best and last longest within a tight temperature window. In
a containerized system, we have complete control. We're not relying on a site's existing HVAC; we build in a dedicated,
liquid-cooled or forced-air climate system that maintains the perfect temperature year-round, whether it's Arizona heat
or Norwegian cold. I've seen firsthand on site how consistent temperature control can double the cycle life expectancy
of a battery bank compared to a poorly regulated environment.



Together, these factors drastically improve the Levelized Cost of Storage (LCOE)the total cost of owning and operating
the storage over its life, divided by its total energy output. By reducing losses, extending lifespan, and minimizing
maintenance, the high-voltage DC approach often delivers the lowest LCOE for constant, DC-centric loads like
telecom.

Making It Work for You: Standards, Safety, and Simplicity

Of course, "high-voltage" and "DC" can raise eyebrows around safety. This is non-negotiable. Any system deployed in
the US or EU must be built from the ground up to meet and exceed local standards. For us, that means designing to UL
9540 for the energy storage system itself and UL 1973 for the batteries, with all electrical components complying with
IEC and IEEE standards for safety and interoperability. It's not just a sticker; it's a design philosophy. Our containers
include integrated arc-fault detection, comprehensive isolation monitoring, and passive fire suppression as
standardfeatures we consider essential for unattended, remote sites.

The goal is to give you resilience without adding operational headache. That's why we deliver these systems as pre-
integrated, factory-tested containers. It's a "set it and forget it" asset, but with full remote visibility into its health and
performance. Your team doesn't need to become DC storage experts; they just need to know their towers have reliable,
efficient, and safe power.

So, the next time you review your network's power strategy, ask this: How many energy conversions stand between your
primary power source and your radio equipment? And what's that complexity really costing you each year in energy,
maintenance, and risk?
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