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Hey there. If you're managing telecom infrastructure, especially in remote or extreme climates, you know the struggle is
real. Keeping a base station online 24/7 isn't just about signal strength; it's a relentless battle against heat, dust, and the
sheer cost of downtime. I've been on-site from the deserts of Arizona to the forests of Bavaria, and honestly, the weakest
link often isn't the radioit's the power system. Let's talk about why the old way of doing things is costing you money and
how a modern, liquid-cooled photovoltaic storage system is changing the game.
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The Silent Problem: Heat and Downtime

Picture this: a telecom tower in rural Texas. The solar panels are working great, the battery container is humming
along... until a summer heatwave hits. Ambient temperatures soar past 40C (104F). Inside that battery enclosure, with
internal heat generation, it can easily hit 50-60C. That's the danger zone. According to a NREL study, every 10C rise
above 25C can potentially halve a battery's cycle life. You're not just losing capacity; you're burning through capital
equipment at an alarming rate.

The aggravation? It's not just the battery degradation. It's the unplanned outage. A base station going down in a remote
area can mean hours of lost revenue, emergency diesel generator runs (which are expensive and noisy), and frantic
service calls. I've seen firsthand how a single thermal runaway event in a poorly managed system can take a whole site
offline for days. In our connected world, that's simply unacceptable.

Why Air-Cooling Falls Short for Telecom BESS

For years, forced air-cooling was the standard. It's simple, right? Blow air over the battery racks. But for demanding,
24/7 telecom applications, it has critical flaws:

Inefficiency in Extreme Conditions: When it's already 95F outside, what are you cooling with? You're just
moving hot air around. The cooling capacity plummets exactly when you need it most.
Dust and Contaminants: Telecom sites are dirty. Air-cooled systems suck in dust, sand, and moisture, coating
battery cells and electronics, leading to corrosion and short circuits.
Temperature Gradients: You get hot spots. The cells closest to the fan get cooled, but cells in the middle of the
pack can be 5-10C hotter. This inconsistency stresses the battery pack unevenly, accelerating the failure of the
weakest cell.

This is where the solution becomes clear. We need a system that decouples the battery's internal environment from the
harsh external world.

The Liquid-Cooling Advantage: More Than Just a Trend

https://www.nrel.gov


Enter the liquid-cooled BESS. Think of it not as a refrigerator, but as a precision climate-control suit for your battery. A
dielectric coolant circulates through channels directly in contact with or very close to each cell, uniformly drawing heat
away.

For a telecom base station paired with solar PV, the benefits are transformative:

Uniform Temperature & Extended Life: By maintaining every cell within a tight 2-3C window, you dramatically
reduce stress. This can effectively double the operational lifespan compared to an air-cooled system in the same
environment. That's a direct reduction in your Levelized Cost of Energy (LCOE).
Higher C-Rate, Compact Footprint: Because heat is managed so efficiently, you can safely push the battery
harder (higher C-rate) for those critical peak shaving or backup power events without fear of overheating. This
often means you can spec a smaller, more compact battery for the same power joba huge plus for space-
constrained sites.
Sealed Against the Elements: The battery enclosure is essentially sealed. No dust, no moisture, no corrosion.
Reliability goes through the roof. This inherent cleanliness also simplifies maintenancea big deal for remote sites.

  

Meeting the Gold Standard: UL 9540 and IEC 62619

Here's a non-negotiable in the US and EU markets: safety certification. A liquid-cooled system, by design, aids in
meeting stringent standards like UL 9540 (the standard for energy storage systems) and IEC 62619 (for industrial
batteries). The superior thermal management is a key part of the safety case, reducing thermal propagation risk. At
Highjoule, our containerized systems are designed from the cell up with these certifications in mind, because we know
your project can't move forward without them.

A Real-World Case: Off-Grid Reliability in Northern Europe

Let me share a project we completed last year. A major telecom operator in Scandinavia needed to power a new base
station in a remote, forested area with no grid connection. The challenge: provide 99.99% uptime through dark, cold
winters and mild summers, with minimal site visits.



The Solution: A hybrid system with a 30kW solar array and a 120kWh liquid-cooled BESS from Highjoule. The liquid
cooling was key for two reasons: 1) In winter, the system's thermal management could actually use waste heat to gently
warm the batteries to their optimal operating temperature, improving efficiency. 2) The sealed design protected the
system from heavy snow melt and forest humidity.

The Outcome: After 18 months of operation, the site has had zero downtime related to power. The battery degradation
is tracking at less than half of what was projected for an equivalent air-cooled unit. The operator has avoided over
20,000 liters of diesel fuel, and the site only requires a bi-annual visual check. That's the power of getting the thermal
design right.

Key Considerations for Your Deployment

So, you're considering a liquid-cooled PV storage system. Here's my on-the-ground advice:

Consideration Why It Matters Ask Your Supplier
Coolant & Plumbing Design Leaks are a failure mode. The coolant

must be dielectric (non-conductive) and
the piping must be robust, with leak
detection.

"What is your leak mitigation and
detection strategy?"

Parasitic Load The pumps and chillers use power. A
good design minimizes this "overhead"
to maximize system efficiency.

"What is the typical parasitic load as a
% of system rating?"

Serviceability Can field technicians easily service
pumps or valves? Modularity is a friend
here.

"What training and spares kit do you
provide for local technicians?"

Grid Interaction & Controls How smart is the system? It should
seamlessly integrate PV, battery, and
any backup generator.

"Can your EMS prioritize solar self-
consumption and provide grid-forming
capability if needed?"

Making the Shift: What to Look For

The move to liquid cooling isn't just about buying a different box; it's about partnering with a provider that understands
the full lifecycle of a telecom asset. Look for a partner whose engineering team can talk about C-rate and thermal
dynamics as easily as they discuss local interconnection rules. At Highjoule, we've built our reputation not just on the
technology inside the container, but on the local support and performance guarantees that wrap around it. We design
for the total LCOE, because that's what impacts your bottom line.

Honestly, the question is no longer if liquid cooling is superior for critical, high-availability applications like telecom.
The data and field results are in. The real question is: how much longer can you afford the hidden costs of an outdated
thermal management approach? What's the true cost of your next outage?
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