High-voltage DC Solar Containers: The Game-Changer for Telecom
Base Station Energy Costs
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Beyond the Grid: How High-voltage DC is Quietly Revolutionizing
Telecom Power

Honestly, if I had a dollar for every time a telecom operator told me their single biggest operational headache was
energynot coverage, not bandwidth, but the sheer cost and reliability of keeping the lights on at remote base stationsl'd
probably be retired on a beach somewhere. I've seen this firsthand on site, from the sun-baked hills of California to the
remote corners of Scotland. The traditional approach? It's creaking at the seams.
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The Real Problem: More Than Just an Electricity Bill

The issue isn't just that diesel gensets are expensive to run and maintain, though they are. According to the
International Energy Agency (IEA), telecoms account for about 2-3% of global energy demand, a figure that's only
growing with 5G rollout. The real pain point is tri-fold: volatile energy costs, grid instability (or complete absence), and
the carbon footprint that shareholders and regulators are increasingly demanding you reduce. You're caught between
rising OPEX, contractual uptime obligations (think 99.999% availability), and sustainability targets. It's an impossible
triangle with most legacy power systems.

Why It Hurts: The Silent Cost of Compromise

Let's agitate that pain a little. A standard off-grid site might rely on a "diesel hybrid" systema generator paired with a
low-voltage battery bank. On paper, it saves fuel. In reality, I've seen the generator still running 60-70% of the time
because the battery system can't handle the high surge loads efficiently. Why? Low-voltage systems (like 48V DC)
require massive, expensive copper cabling and suffer from significant energy loss over distance. The generator wears out
faster, maintenance visits are frequent, and the Levelized Cost of Energy (LCOE)the total lifetime cost per kWhstays
stubbornly high. You've added complexity, not a solution.



https://www.iea.org/

A Cleaner Path: The High-voltage DC Difference

This is where the paradigm shifts. The solution emerging from leading deployments isn't just "add solar and batteries."
It's about fundamentally re-architecting the power train for efficiency and simplicity. Enter the high-voltage DC solar
container. Instead of stepping solar DC down to match a low-voltage battery, we keep everything on a unified high-
voltage DC bus (typically 600-1500V DC). Solar arrays connect directly. The battery stackusing lithium-ion chemistry
optimized for telecom duty cyclesruns natively at high voltage. The output feeds directly to the base station's DC power
system, which already runs on -48V DC, with a single, highly efficient converter.

The magic is in the elimination of redundant conversion steps. Every time you convert power (AC to DC, DC to AC,
high voltage to low voltage), you lose 2-5% efficiency. By creating a native high-voltage DC ecosystem, we strip out
those losses. This isn't theoretical. At Highjoule, when we design these systems, we're obsessed with every percentage
point of loss because on a 24/7 load, that translates directly to diesel liters saved and battery lifespan extended.

Case in Point: A 40% LCOE Cut in Rural Germany

Let me walk you through a real project in North Rhine-Westphalia, Germany. The client operated a cluster of three
base stations in a forested area with weak grid connections. Their challenge was peak shaving and backup during
frequent grid sags. The old system was a patchwork of small battery cabinets and a standby generator.

We deployed a single, pre-integrated 20-foot container housing:

* A 100 kWh high-voltage battery system (UL 1973 / IEC 62619 certified core).

* DC-coupled solar input for a 30 kWp rooftop array on the container itself.

¢ An intelligent controller that prioritizes solar, uses the grid for trickle-charge, and treats the diesel genset as an
absolute last resort.
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The results after 18 months? Generator runtime reduced by over 95%. The system's LCOE dropped by approximately
40% compared to the prior hybrid model. But just as crucial for the operator was the operational simplicity. The
containerized, all-in-one solution meant a single point of contact (us), remote monitoring via a cloud dashboard, and
predictable, scheduled maintenance instead of emergency calls. Compliance with the German VDE-AR-E 2510-50
standard for stationary storage was baked into the design from day one, which smoothed the approval process
immensely.

The Tech Behind the Simplicity

For the non-engineers making the buying decision, here's what you need to understand about the key specs:

¢ C-rate (Charge/Discharge Rate): Think of this as the "athleticism" of the battery. A 1C rate means the battery
can fully discharge in one hour. Telecom sites often need bursts of power. A high-voltage system can use cells
with a moderate C-rate (like 0.5C) but achieve high power output because of the high voltage, which is more
cost-effective and gentle on the battery than forcing low-voltage cells to discharge at a punishing 2C or 3C rate.
This directly extends cycle life.

¢ Thermal Management: This is the unsung hero. Batteries degrade fast if they're too hot or too cold. Our
containers use a liquid-cooling system that's whisper-quiet and maintains the battery within a perfect 20-25C
window year-round. I've opened cabinets in Texas where passive-cooled batteries were cooking at 45Ctheir
lifespan was being halved. Active thermal control is non-negotiable for a 10+ year asset.

* LCOE (Levelized Cost of Energy): This is your ultimate financial metric. High-voltage DC drives down LCOE
by: 1) Boosting round-trip efficiency (often to >96%), so you get more usable kwWh from your sun and fuel, 2)
Reducing balance-of-system costs (thinner, cheaper cables, fewer components), and 3) Extending the system's
useful life through superior battery management.

Making It Real: What Deployment Actually Looks Like

So, how do you go from concept to a humming site? The container model is key. Everythingbattery racks, BMS,
- HVAC, fire suppression (NFPA 855 compliant), and power conversionis factory-integrated and tested. It arrives on a



truck. We pour a simple concrete pad, connect the AC grid input (if available), the DC output to your base station, and
the solar feed. Commissioning often takes days, not weeks. The local service partner, trained by Highjoule, handles the
physical tie-ins, while our engineers remotely configure the system for its specific duty cycle.

The goal isn't to sell you a black box. It's to provide a predictable, standardized energy asset that you can model
financially with confidence, knowing it's built to the safety and performance benchmarks (UL, IEC, IEEE) that your risk
management team requires. You're not buying exotic technology; you're buying a proven, industrialized outcome:
lower, stable energy costs and unwavering reliability.

What's the one energy constraint at your most challenging site that you thought simply couldn't be solved?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://gusroomebrokers.co.za/articles/real-world-case-study-of-high-voltage-dc-solar-container-for-telecom-base-stations



http://www.tcpdf.org

