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Keeping the Signal Alive: Why Telecom Towers Are Turning to Liquid-
Cooled BESS

Hey there. Let's be honest, when you think about battery storage, you probably picture a massive solar farm or a sleek
home unit. But honestly, some of the most critical and demanding deployments I've seen firsthand on site are the ones
you drive past every day: telecom base stations. These towers are the backbone of our connected world, and their need
for reliable, 24/7 power is absolute. The old way of doing thingsrelying on diesel gensets and basic, air-cooled battery
banksis hitting a wall, especially here in North America and Europe. Today, I want to walk you through the real-world
shift happening and why a liquid-cooled Battery Energy Storage System (BESS) isn't just an upgrade; for many
operators, it's becoming a survival tool.
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The Silent Crisis at the Tower: More Than Just a Power Outage

The problem isn't just that the grid goes down. We all know that happens. The real agitation comes from the
compounding factors that make a base station a uniquely tough environment for energy storage.

The Thermal Nightmare: A battery cabinet sitting in a concrete pad in Arizona or Southern Spain isn't just "outside."
It's in a furnace. Ambient temperatures regularly soar past 40C (104F). Traditional air-cooled systems struggle massively
here. They have to work overtime, consuming their own precious stored energy just to run fans, and even then, cell
temperature differentials can be huge. This uneven heating is a killer for battery longevity and a serious safety concern.
I've seen sites where the temperature spread between cells was over 15Cthat's a system begging for premature failure.

The Grid's New Reality: According to data from the International Energy Agency (IEA), the frequency and intensity of
grid disturbances are influenced by the growing share of variable renewables. This isn't a knock on renewablesit's just
the new grid physics. For a telecom operator, this means more frequent micro-outages and voltage sags that can trigger
equipment shutdowns. Your backup system isn't just for catastrophic blackouts anymore; it's cycling on and off multiple
times a week, even daily.

The Cost Squeeze: Every time that diesel generator kicks in, it's burning cash. With fuel prices volatile and emission
regulations tightening, especially in the EU and California, the operational and compliance cost of diesel is a growing
line item. Meanwhile, the sheer energy cost of cooling an air-based BESS in a hot climate can eat up 8-12% of its usable
capacity. You're literally cooling your money away.

Liquid Cooling: Beyond the Buzzword to On-Site Reality

So, what's the solution that's moving from data sheets to dirt sites? Liquid-cooled BESS. Forget the complex diagrams
for a second. Think of it like the precision cooling in a high-performance computer, but scaled up and built for a decade
of abuse.

The core idea is simple but brilliant: instead of blowing air around a rack of batteries, we circulate a coolant through
cold plates that directly contact each battery module. This does two revolutionary things:

https://www.iea.org/


1. Precision Temperature Control: It keeps every single cell within a tight temperature band, usually 2-3C. This
uniformity is the single biggest gift you can give a lithium-ion battery. It dramatically slows aging, maintains
performance, and enhances safety.

2. Density and Efficiency: Because liquid is far more efficient at moving heat than air, we can pack more energy
into a smaller footprint. More importantly, the system uses about 40% less energy for thermal management than
an air-cooled equivalent. That's more kilowatt-hours available for keeping the tower online, not cooling itself.

This allows us to safely push the C-ratethat's the speed at which you charge or discharge the batterywhen you need it.
Need to handle a huge load spike when the generator starts? Or discharge fully in a two-hour outage? A thermally stable
liquid-cooled system can handle these high-power demands without breaking a sweat or degrading prematurely.

Case Study: The Texas Heatwave Test

Let me give you a real example from last summer. A major telecom operator in Central Texas had a cluster of rural
towers that were constantly cycling on their generators during peak afternoon heat. Grid power was shaky, and their
existing air-cooled battery systems would derate (reduce power output) or go into thermal protection just when they
were needed most.

The Challenge: Provide 8 hours of backup runtime per tower, survive 45C+ ambient temperatures, eliminate derating,
and cut generator runtime by at least 80%. Oh, and it all had to meet UL 9540 and IEC 62619 standards for safety.

The Solution & Deployment: We worked with them to deploy a containerized, liquid-cooled BESS at three pilot sites.
Each unit was a pre-fabricated, all-in-one box housing the batteries, liquid cooling loops, and power conversion. The
beauty was in the on-site work. Because the thermal management was so efficient, we didn't need to build extensive
external ventilation or shade structures. We poured a slab, set the container, connected power, and that was it. The
system's self-contained nature was a huge win for remote sites.

The Result: During a consecutive 5-day heatwave with grid alerts, the generators never once turned on. The BESS
handled all the short-duration outages and load support. The operator's own data showed the battery cells operating
within a 2.5C spread the entire time. Most tellingly, the Levelized Cost of Storage (LCOE)the total lifetime cost per
kWh deliveredfor these sites is projected to be nearly 30% lower than the old air-cooled + diesel combo, thanks to
longer battery life, zero fuel cost, and reduced maintenance.



  

Making the Economics Work for You: It's Not Just Capex

I know what you're thinking: "Liquid-cooled sounds premium." Initially, the capital expenditure (CapEx) can be higher.
But in the telecom world, your business case is built on Total Cost of Ownership (TCO) and uptime.

Let's break it down for a typical tower:

Cost Factor Air-Cooled + Diesel Liquid-Cooled BESS
Battery Degradation High (thermal stress) Low (stable temps)
Fuel & Generator Maintenance Very High Negligible
Cooling Energy Consumption High Low
Site Footprint & Prep Larger Compact
Compliance (Emissions) Increasing Cost/Burden Future-Proof

When you run the numbers over a 10-year period, the gap closes fast, and the liquid-cooled system often wins. The
reduced downtime and the ability to participate in grid services (where markets allow) can create new revenue streams,
turning a cost center into a potential asset.

What to Look For in a Real-World Solution

Based on the bumps and lessons we've learned deploying these systems, here's my practical advice if you're evaluating a
liquid-cooled BESS:

Safety First, On Paper and On Site: Don't just ask for UL 9540 certification. Ask how the thermal runaway
propagation is prevented within the liquid-cooled module itself. A good design will have cell-level fusing and
isolation built into the cooling plate architecture.
Simplicity in Service: How do you service a pump or a cold plate in a remote location? Look for modular, hot-
swappable cooling units. At Highjoule, for instance, our design allows a field technician to replace a pump
module in under 30 minutes without draining the system, because we know site visits are expensive.



Data You Can Trust: The system should give you granular data not just on state of charge, but on individual cell
temperatures, coolant flow rates, and thermal performance trends. This is your early warning system for any
issues.
Localization Matters: Ensure the system's electrical interfaces and grid compliance (like IEEE 1547 in the US)
are configured for your specific region. A one-size-fits-all approach creates headaches during interconnection.

The transition to liquid-cooled BESS for telecom isn't just a tech trend. It's a direct, pragmatic response to the hotter,
more dynamic, and more demanding world our critical infrastructure now operates in. It's about moving from reactive
backup to resilient, intelligent energy assets.

What's the biggest power challenge you're facing at your remote sites right now? Is it heat, fuel logistics, or something
else entirely?
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