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Hey there. If you're managing telecom infrastructure, especially in remote or grid-unstable areas, you know the
headache isn't just about keeping the signal upit's about keeping the power on. Honestly, I've lost count of the sites I've
visited where the backup power system was the weakest link, not by design, but by using outdated or unsuitable
technology. Let's talk about why the shift to high-voltage DC lithium battery storage isn't just a trend; for telecom, it's
becoming a survival kit.
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The Real Problem: More Than Just Backup

For decades, the playbook was simple: install lead-acid batteries in a cabinet, maybe a diesel generator, and call it a day.
The goal was basic backup for a few hours. But the game has changed. Telecom sites are no longer passive towers;
they're evolving into mini data centers with 5G, edge computing, and constant data flow. The power demand profile is
spikier, and downtime costs are astronomical. According to a 2023 IEA report, grid outages and voltage fluctuations are
increasing in many regions, putting constant stress on backup systems.

The old approach creates a cascade of issues. Lead-acid banks are bulky, require frequent maintenance, and have a
shallow depth of dischargemeaning you're hauling around a lot of battery you can't actually use. And let's be real, the
ventilation and space requirements for safety? A nightmare in a standard shelter.

Why It Hurts: Cost, Risk, and Wasted Potential

Let's agitate that pain point a bit. I've seen this firsthand on site. A telecom operator in the Midwest was spending
nearly 30% of their site OPEX on generator fuel and battery replacement for lead-acid systems. Every outage meant
running diesel gensetsnoisy, polluting, and a magnet for fuel theft in remote locations.

But the bigger risk is hidden. Thermal runaway in poorly managed battery systems is a real threat. Without proper cell-
level monitoring and thermal management, what starts as a minor fault can lead to catastrophic failure. This isn't just a
fire safety issue (though that's paramount); it's a total asset loss and network blackout scenario. Furthermore, these
legacy systems are "dumb." They can't participate in grid services or optimize for time-of-use rates, leaving potential
revenue on the table.

The Modern Solution: High-voltage DC Lithium Battery Containers

This is where the modern, containerized high-voltage DC lithium battery energy storage system (BESS) comes in. Think
of it not as a backup battery, but as an intelligent, integrated power asset for your base station.

The core idea is elegant: instead of stacking hundreds of low-voltage (48V) battery modules and dealing with massive

https://www.iea.org/reports/electricity-grids-and-secure-energy-transitions


currents and complex wiring, we integrate lithium iron phosphate (LFP) cells into a high-voltage DC battery stack,
typically in the 400V to 800V DC range. This entire systembattery racks, thermal management, fire suppression, and
power conversionis pre-integrated into a single, ruggedized container. It's delivered to your site, connected to your DC
bus, and managed by a unified controller.

For companies like Highjoule, the focus is on making this bulletproof for telecom. That means designing from the
ground up for the UL 1973 standard for stationary batteries and UL 9540 for energy storage systemsnon-negotiable for
insurance and permitting in North America. The container itself is built to withstand harsh environments, from the
desert heat to alpine cold, which we achieve through an active liquid cooling system that keeps every cell within its
optimal temperature window. Honestly, this single feature does more for longevity and safety than anything else.

Case in Point: A Mountain Site in Colorado

Let me give you a real example. A major carrier had a critical repeater site on a Rocky Mountain ridge. Grid power was
unreliable, and winter access for diesel refueling was dangerous and expensive. Their lead-acid batteries failed
prematurely due to temperature swings.

We deployed one of our 300 kWh high-voltage DC containerized BESS units. The challenges were site access (solved by
helicopter slinging the compact container) and extreme cold. The solution's built-in thermal management system
doesn't just cool; it can heat the battery compartment to an optimal temperature when needed, using its own stored
energy.

The outcome? The site now runs primarily on grid power when available, but the BESS seamlessly takes over during
outages, providing over 72 hours of critical backup. It also performs "peak shaving," drawing power from the grid
during low-cost, off-peak hours to charge, and discharging during expensive peak periods, cutting their overall electricity
bill by about 18%. The carrier now views the site not as a cost center, but as a stable, predictable asset. The Levelized
Cost of Energy (LCOE)the total lifetime cost per kWhplummeted.

Key Considerations from the Field



If you're evaluating these systems, don't just look at the price per kWh. Talk to your provider about these real-world
specs:

C-rate Matters: This is the charge/discharge rate relative to capacity. A 1C rate means a 100 kWh battery can
deliver 100 kW. For telecom, you need a system that can handle the high instantaneous load when equipment
kicks in. A 0.5C system might be cheaper, but a 1C or higher system ensures voltage stability when you need it
most.
Thermal Management is Non-negotiable: Air-cooling might work for a data center, but for a sealed container in
direct sun? Go for liquid cooling. It's more precise, quieter, and extends cycle life dramatically.
Look for DC-DC Efficiency: Since you're connecting to a DC bus, the efficiency of converting the battery's DC
output to your system's DC voltage is crucial. Every percentage point lost is wasted energy and heat. Top
systems are above 98% efficient here.
Cybersecurity & Remote Management: Can you monitor state-of-charge, health, and performance remotely? Is
the communication protocol secure? This is your window into the asset's health and your network's resilience.

Making It Work for Your Network

The move to a containerized high-voltage DC BESS is more than a procurement exercise; it's a shift in operational
philosophy. It requires partnering with a provider who understands both the technology and the on-the-ground reality
of telecom sites.

At Highjoule, our approach is to handle the entire stackthe UL-certified container, the high-quality LFP cells, the power
conversion, and the energy management software. More importantly, we provide the local deployment support and
long-term performance monitoring. We've learned over 20 years that the best technology fails without proper
commissioning and ongoing care.

So, what's the first step? Honestly, it's an audit. Look at your five highest-opex, most problematic sites. Model their load
profile, outage history, and energy costs. Then, have a conversation with an engineer who's been in the mud and snow
installing these systems. The question is no longer if this technology is right for telecom, but how and where you deploy
it first to maximize your return andmore importantlyyour network's unwavering reliability.

Ready to map out what this looks like for your most challenging sites?
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