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Honestly, Let's Talk Power for Your Remote Telecom Sites

Hey there. If you're reading this, you're probably managing telecom infrastructure, maybe staring at a spreadsheet of
diesel costs for off-grid base stations, or wrestling with grid reliability issues. I've been there, on site, smelling the diesel
fumes and listening to those generators hum. For over two decades, my world has been deploying battery energy storage
systems (BESS) and renewable hybrids across the globe. Today, I want to have a coffee-chat about a game-changer I'm
seeing more and more: the wholesale adoption of high-voltage DC hybrid solar-diesel systems. It's not just a product; it's
a fundamental shift in how we think about powering critical telecom nodes, especially in the US and European markets
where standards like UL and IEC aren't just paperworkthey're your license to operate.
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The Real Cost Isn't Just Diesel

We all know the obvious pain point: diesel is expensive and volatile. But the real problem, the one that keeps network
ops managers up at night, is total cost of ownership and unplanned downtime. A traditional diesel-genset site isn't just
about fuel bills. It's about: 

Logistical Nightmares: Coordinating fuel deliveries to remote, mountainous, or environmentally sensitive sites in
Europe or the rural US.
Maintenance Overload: Scheduled servicing, unscheduled breakdowns. I've seen a single failed coolant hose
take a site down for 36 hours in a California heatwave.
Carbon Footprint & Compliance: Emissions regulations are tightening everywhere. In the EU, carbon pricing
mechanisms directly hit operational budgets. It's a financial risk, not just an ESG talking point.

The initial capex of a diesel system looks simple, but it's a trap. The real money bleeds out over years in OPEX and risk.

When Reliability Meets Rising Operational Headaches

Let's agitate that a bit more. According to the International Energy Agency (IEA), telecoms account for a significant
portion of off-grid diesel consumption globally. Every time the price of crude jumps, your network's profitability takes a
direct hit. But worse than cost is the reliability paradox.

You install a diesel genset for backup reliability, right? Yet, it becomes a single point of failure. A study by the National
Renewable Energy Laboratory (NREL) on critical infrastructure resilience highlights how hybrid systems with storage
reduce failure probability by orders of magnitude. On site, I've witnessed "backup" generators fail to start during a grid
outage because of a minor battery fault in the starter system. The entire site's resilience hinged on that one, often
neglected, component. This complexity and risk are what we're really paying for.

The Hybrid Shift: More Than Just Panels and Batteries

So, what's the solution? It's moving from a "fuel-based" to a "technology-based" power architecture. Enter the high-

https://www.iea.org/
https://www.nrel.gov/
https://www.nrel.gov/


voltage DC hybrid solar-diesel system, procured at a wholesale scale for multiple site rollouts. This isn't just slapping
some solar panels next to a generator. It's an integrated system where: 

Solar PV is the primary workhorse, reducing diesel runtime by 70-90%.
A high-voltage DC-coupled BESS (typically 800V-1500V) acts as the intelligent buffer and primary backup.
This high-voltage architecture is keyit reduces current, which means thinner cables, lower losses, and higher
efficiency. It's the industry standard for utility-scale projects, and it's now the smart choice for telecom.
The diesel genset becomes the last-resort backup, a "safety net" that runs minimally, extending its life
dramatically.

The "wholesale price" advantage here is strategic. By standardizing this architecture across your portfolio, you unlock
economies of scale in procurement, training, and maintenance. You're not buying disparate components; you're
investing in a replicable, manageable power platform.

A Glimpse from the Field: Northern Germany's Telecom Grid

Let me share a recent case. We worked with a regional telecom operator in Schleswig-Holstein, Germany, a windy,
coastal area with a good solar resource but sites often at the edge of the grid. Their challenge was twofold: ensure
99.99% uptime for 5G backhaul sites and reduce their carbon footprint to meet corporate and regulatory targets. 

The solution was a standardized, containerized high-voltage DC hybrid system. We deployed a 120kW solar canopy, a
250kWh UL-certified BESS (operating at 1000V DC), integrated with a existing 100kVA diesel genset. The system's
brain prioritizes solar, uses the battery for overnight power and grid support, and only calls on the generator if the
battery is low and solar is insufficient for multiple days. 

The result? Diesel consumption dropped by over 85% in the first year. The Levelized Cost of Energy (LCOE)the total
lifetime cost divided by energy producedplummeted. But just as crucial, the local utility now sees these sites as grid
assets, not just loads, opening up future revenue streams. This is the kind of forward-thinking deployment we're
enabling at Highjoule. Our focus is on designing these systems not just to work, but to be inherently safe (meeting both
UL 9540 and IEC 62485 standards) and serviceable by local technicians. 

  



The Tech Talk (Made Simple): C-rate, Thermal Runaway, and LCOE

Okay, let's get technical for a minute, but I'll keep it in plain English. When evaluating a wholesale BESS for this
application, three things are non-negotiable: 

C-rate: Think of this as the "sprinting ability" of the battery. A 1C rate means a 100kWh battery can deliver
100kW for one hour. For telecom, you often need high power for short durations (e.g., starting equipment,
covering cloud passes). A system with a higher C-rate (like 0.5C-1C) is more responsive and can be sized smaller
for the same power need, affecting your wholesale unit economics.
Thermal Management: This is safety and longevity. Batteries generate heat. Poor thermal management leads to
degradation and, in extreme cases, thermal runawaya cascading failure. Our systems use active liquid cooling,
which I insist on for any large-scale, high-voltage deployment. It's like having a precision air-conditioning system
for each battery cell, ensuring performance from the Arizona desert to the Norwegian winter.
LCOE: This is your ultimate financial metric. It factors in everything: initial capex (where wholesale pricing
helps), installation, fuel, maintenance, replacement costs over 15-20 years. A well-designed hybrid system has a
lower LCOE than diesel-only within 3-5 years. The high-voltage DC design directly lowers LCOE by improving
efficiency (saving energy) and reducing balance-of-system costs.

Making the Wholesale Shift Work for You

The path forward isn't about ripping and replacing everything overnight. It's about a strategic, site-by-site transition,
powered by a standardized, wholesale-procured platform. The goal is to transform your network's power infrastructure
from a cost center and a risk into a predictable, efficient, and even revenue-enabling asset. 

Honestly, the technology is ready. The standards (UL, IEC, IEEE) provide the roadmap. The question is no longer "if,"
but "how" and "how fast." What's the first site in your portfolio where a 90% reduction in diesel deliveries would make
your operations manager smile? Let's start the conversation there.
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