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The Quiet Problem: Why Your Telecom Site's Backup Power is Costing More Than
It Should

Let's be honest. For years, the default solution for off-grid or unreliable-grid telecom sites has been the diesel generator.
We've all seen them, heard them, and most painfully, paid for their fuel and maintenance. I've been on sites from the
Arizona desert to rural Scotland where the operational expense (OpEx) of running these gensets was the single biggest
line item after site rental itself. The problem isn't just cost, though. It's complexity, noise, emissions, and the sheer
logistical headache of keeping them fueled, especially in remote or environmentally sensitive areas in Europe and North
America.

The pain gets amplified when you try to integrate solar. Suddenly, you're not just managing a generator; you're
managing a hybrid system. And if that system isn't designed as a cohesive unit from the ground up, you end up with
efficiency losses, control conflicts, and a maintenance nightmare. I've seen firsthand control systems from different
vendors "arguing" with each other, leading to unnecessary generator starts or battery over-discharge. This is where the
conversation turns to purpose-built, integrated solutions.

Beyond the Diesel Genset: The Data Behind the Shift

The move isn't just anecdotal. According to the International Energy Agency (IEA), global energy storage capacity is set
to expand dramatically this decade, with behind-the-meter and off-grid applications like telecoms being a key driver. In
the US, projects are increasingly evaluated on Levelized Cost of Energy (LCOE), and here, hybrid systems with solar
and storage are starting to beat diesel-only hands down over a 10-year horizon.

The real trigger for our industry, however, has been the evolution of standards. UL 9540 for Energy Storage Systems
and UL 1973 for batteries have become the bedrock of safety in North America. In Europe, IEC 62619 provides the
equivalent benchmark. Deploying a system that isn't certified to these is simply not an option anymore for any reputable
operatorthe liability and insurance costs are prohibitive.

The Air-Cooled Advantage: Simplicity Meets Rugged Reliability

This brings us to the core of today's discussion: the air-cooled hybrid solar-diesel system. Why air-cooled? Honestly, for
most telecom base station applications, liquid cooling is overkill. It adds cost, complexity, and potential points of failure
(leaks, pumps, extra coolant). An intelligently designed air-cooled system, using high-efficiency fans and smart thermal
management software, is more than capable of maintaining optimal battery temperature in most climates.

The beauty is in the integration. A top-tier system isn't just a solar array, a battery rack, and a genset thrown in a
container. It's a single, pre-engineered power plant. The power conversion system (PCS), battery management system
(BMS), and generator controller speak a common language. They decide in milliseconds whether to pull from solar,
discharge the battery, or fire up the dieselall to minimize fuel use and wear and tear.

https://www.iea.org/reports/energy-storage


  

Meeting the Makers: What to Look For in a Top Manufacturer

So, who builds these systems well? The "top 10" list isn't just about volume; it's about proven field performance in our
specific markets. From two decades on the front lines, here's what separates the best from the rest:

UL & IEC Dual Certification: Non-negotiable. The manufacturer must have their core battery modules and
system integration certified. Ask for the test reports.
True DC-Coupling (where applicable): For solar-diesel hybrids, DC-coupled architectures often have lower
losses than AC-coupled ones, as solar energy can directly charge the battery without multiple conversion steps.
It's a key efficiency play.
Thermal Management Design: Don't just ask if it's air-cooled. Ask about the cell spacing, airflow design, and the
BMS's ability to proactively manage heat. Can it derate power output smoothly to prevent overheating, rather
than just tripping offline?
Local Support & Commissioning: A manufacturer might be based in Asia, but do they have trained, local
partners in the EU or US who can commission the system and hold critical spares? This was the make-or-break
factor on a project I oversaw in California.

At Highjoule, our approach has always been to design for the real world, not just the test lab. Our Horizon Series
hybrid containers, for instance, use a passive-active air cooling mix that only ramps up fans when needed, drastically
reducing parasitic load (the power the system uses to run itself). And because we've deployed from Texas to Finland, we
build all our systems to exceed both UL and IEC standards from the outsetit saves everyone headaches during
permitting.

Case in Point: A Bavarian Forest Site Transformation

Let me give you a real example. We worked with a regional German operator on a site deep in the Bavarian Forest.
The challenge: grid connection was weak and expensive to upgrade, diesel delivery was a logistical puzzle, and
environmental regulations were strict. The site needed 24/7 reliability for a critical communication node.



The solution was a 60kW solar canopy feeding a 120kWh air-cooled lithium iron phosphate (LFP) battery bank, paired
with a 50kVA diesel genset as the ultimate backup. The entire control system was programmed with a simple hierarchy:
solar first, then battery, and only then, the generator for recharge during prolonged cloudy periods. The result? An 85%
reduction in generator runtime in the first year. The air-cooled BESS, housed in a weatherproof enclosure, handled the
cold winters and mild summers without issue. The key was the seamless integrationthe system looked and acted as one
unit.

The Technical Chat: C-Rate, Thermal Runaway, and LCOE Explained Over Coffee

Okay, let's get technical for a minute, but I promise to keep it simple. You'll hear these terms from manufacturers, and
here's what they really mean for you:

C-Rate: Think of this as the "speed" of the battery. A 1C rate means a 100kWh battery can deliver 100kW for
one hour. A 0.5C rate means it can deliver 50kW for two hours. For telecom backup, you often don't need a
super high C-rate; you need sustained, steady power. A moderate C-rate (0.25C-0.5C) often means better
longevity and a more forgiving thermal profile.
Thermal Management: This is the system's "climate control." Lithium batteries perform best and last longest
within a specific temperature band (usually around 15-25C). Good air-cooling isn't about blasting air; it's about
even distribution and proactive control to keep every cell in that happy zone, preventing premature aging.
LCOE (Levelized Cost of Energy): This is your ultimate metric. It's the total cost of owning and operating the
power system over its life, divided by the total energy it produced. A hybrid system with a higher upfront cost
than a diesel genset can have a significantly lower LCOE because its "fuel" (sunlight) is free and its maintenance
is lower. This is the financial logic driving the transition.

  

Looking Ahead: Your Next Step

The landscape of telecom power is shifting from a cost center to a strategic, efficient asset. The top manufacturers of
these air-cooled hybrid systems are winning not just on hardware, but on software intelligence, safety-by-design, and
local market understanding.



My advice? When you evaluate your next site rollout or retrofit, look past the spec sheet. Ask for a detailed LCOE
model based on your local fuel and grid costs. Demand the safety certifications. And most importantly, ask for
references from a deployment in a climate similar to yoursthere's no substitute for proven performance. What's the one
site in your network that's bleeding money on diesel right now, where a change could start tomorrow?
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