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Keeping the Signal Alive: A Real Talk on Off-grid Power for Telecom

Honestly, if you're managing telecom infrastructure in remote areaswhether it's the mountains of Colorado or the rural
stretches of Scotlandyou know the drill. The grid is either painfully expensive to reach, hopelessly unreliable, or simply
non-existent. For decades, the default answer has been diesel gensets. I've been on-site, smelling that exhaust, watching
fuel trucks navigate impossible roads, and calculating the staggering operational costs that never seem to end. It's a
headache for your bottom line and a growing liability for your sustainability goals. But the game is changing, and it's
changing fast.
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The Real Cost of "Business as Usual"

Let's cut through the noise. The problem isn't just about having power; it's about having clean, predictable, and
affordable power 24/7. Diesel generators come with a hidden backpack full of rocks: fuel volatility, logistics nightmares,
high maintenance cycles, and noise pollution that can turn local communities against you. From a pure numbers
perspective, the Levelized Cost of Energy (LCOE) for a remote diesel setup can be 2-3 times higher than grid power in a
city. And that's before you factor in carbon taxes or emissions penalties, which are becoming more real by the day in
both the US and EU.

Then there's reliability. A telecom base station going dark isn't just a dropped call; it can be a matter of public safety.
I've seen sites where a single faulty fuel pump or a delayed delivery meant hours of downtime. The industry standard for
telecom site availability is 99.999% ("five nines"). Honestly, try hitting that with a aging diesel genset as your primary
source.

Why High-voltage DC is the Silent Game-Changer

This is where the tech gets interesting. Most modern telecom equipment runs on 48V DC. Traditional solar hybrid
systems would take solar DC, convert it to AC for the battery inverter, then back to DC for the load. Every conversion is
a losstypically 3-5% per stage. It adds up.

High-voltage DC-coupled systems, like the architecture we've refined at Highjoule, cut out the middleman. Solar arrays
produce high-voltage DC (often up to 1500V), which feeds directly into a similarly high-voltage battery storage system.
This DC power is then efficiently stepped down to the 48V needed by the radios. Fewer conversion steps mean higher
overall system efficiencywe're consistently seeing 96-98% round-trip efficiency on our projects. That directly translates
to needing smaller, less expensive solar arrays and battery banks to do the same job. It's simple physics, applied smartly.

The battery chemistry and management are key. We're talking lithium iron phosphate (LFP) almost exclusively now for
these applications. Why? Thermal runaway stability and a longer cycle life. But the real magic is in the Battery
Management System (BMS) and the system's C-rate. For telecom, you don't need a battery that discharges its entire
capacity in 30 minutes (a high C-rate). You need a steady, reliable trickle of power over long periods, often at a C-rate
of 0.2C to 0.5C. This gentle operation drastically extends battery lifespan, which is the single biggest lever for reducing
the LCOE of your storage asset.



Case in Point: From Theory to Rocky Mountain Reality

Let me tell you about a site we deployed in the Rocky Mountains. A major carrier needed to upgrade a critical but grid-
isolated tower. The challenge: zero grid connection, harsh winters with heavy snow, and a mandate to eliminate diesel
for daily operation (a backup genset remained for extreme emergencies only).

The solution was a 120kW solar canopy paired with a 480kWh Highjoule Glacier Series BESS, all built around a high-
voltage DC bus. The numbers spoke for themselves:

Fuel Savings: Diesel consumption dropped by over 95%, used only in the deepest winter weeks.
LCOE Reduction: Projected LCOE over 10 years is 41% lower than the prior diesel-only setup.
Reliability: The system has maintained 100% power availability through two full winters, with remote
monitoring from our NOC flagging only routine maintenance.

The kicker? Compliance. This system wasn't just engineered for performance; it was built to pass muster from day one.
Every component, from the battery modules to the power conversion system, was designed to UL 1973 and IEC 62619
standards. When the inspectors came, the paperwork was as solid as the hardware. That's not an afterthought; it's a
core design principle. You can read more about the importance of these standards in system safety from trusted sources
like UL Solutions and the International Energy Agency.

The Thermal Management Talk (It's Crucial)

On that mountain site, temperatures swing from +30C to -25C. A battery's worst enemies are extreme heat and cold.
Our containers use a passive/active hybrid thermal management system. It's not just an air conditioner kicking on at
full blast. It uses insulated enclosures and smart baffling to maintain an even temperature with minimal energy usea
critical detail when every watt-hour comes from your precious solar harvest. This focus on "parasitic load" reduction is
what separates a lab prototype from a field-hardened product.

Beyond the Battery: The Devil's in the Deployment Details

https://www.ul.com
https://www.iea.org


Anyone can ship a container. Making it work for 20+ years in the field is different. Based on our two decades of global
deployment, heres what weve baked into our approach:

Pre-integrated & Pre-tested: Our systems arrive on-site as a "power plant in a box." All the major wiring, safety
disconnects, and communications are done in our factory. This cuts deployment time from weeks to days, a huge
deal when helicopter time is a line item.
Remote O&M Mindset: We design for remote diagnostics. Our cloud platform can pinpoint a underperforming
solar string or a slight voltage imbalance in a battery rack, allowing for predictive maintenance instead of
reactive truck rolls.
Localization: For the European market, this means CE marking and full compliance with local grid codes (even
for off-grid, it shows rigorous design). In North America, it's all about UL and IEEE standards. We don't have
one global product; we have a global platform adapted to local regulations.

Your Next Move: Questions Worth Asking

So, if you're evaluating off-grid or weak-grid power for telecom, mobile backhaul, or even rural broadband, the
conversation has moved beyond "solar vs. diesel." The real questions are about system architecture and total cost of
ownership:

Old Question Better Question to Ask Now
What's the cost per kW of the solar system? What is the projected Levelized Cost of Energy (LCOE) for

the hybrid system over 15 years?
Is the battery UL listed? Is the entire integrated system certified to UL 9540 or IEC

62477 for power conversion?
What's the battery warranty? How is the battery's thermal management designed to

maintain optimal temperature and maximize lifespan in my
specific climate?

Can you provide a system layout? Can you show me a similar, operational deployment and its
performance data?

The shift to renewable-powered sites isn't just greenwashing; it's a solid, financially-driven engineering decision today.
The technology, led by high-voltage DC architectures and robust BESS, is proven. The standards are clear. The only
question left is which sites you're going to upgrade first.

What's the one remote site on your map that keeps you up at night? Maybe it's time we talked about it differently.
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