Liquid-Cooled 5SMWh BESS Cost for Telecom Sites: A Real-World
Breakdown
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Beyond the Price Tag: What a 5SMWh Liquid-Cooled BESS Really Costs
for Your Telecom Network

Hey there. If you're reading this, you're probably knee-deep in a spreadsheet, trying to pin down a number for a utility-
scale battery system. "How much does it cost for a Liquid-cooled 5MWh Utility-scale BESS for Telecom Base
Stations?" C it's the million-dollar question, literally. But let me be honest with you, after two decades on site, from the
deserts of Arizona to the industrial parks in Germany, I've learned that the most important number isn't the initial
capital expense. It's the total cost of ownership over the next 15-20 years. So, grab a coffee, and let's chat about what
really drives the cost and value of these systems.
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The Real Problem: It's Not Just About $/kWh

I talk to network operators all the time. The initial sticker shock of a large Battery Energy Storage System (BESS) is real.
You're looking at a major capital outlay. But the bigger, more insidious problem I've seen firsthand is the unexpected
cost creep over the system’s life.

Think about it. A telecom base station is a critical asset. Downtime is not an option. A poorly chosen BESS can lead to:

* Accelerated Degradation: Batteries that get too hot, too often, lose capacity way faster. You might buy 5SMWh
today, but only have 3.5MWh usable in 5 years. That's a huge, unplanned cost.

* Safety & Compliance Nightmares: Especially in the US and Europe, standards like UL 9540 for the system and
UL 1973 for the cells aren't just checkboxes. They're your insurance policy. A system that cuts corners here risks
catastrophic failure, regulatory fines, and unimaginable liability. The NREL has extensive research on how
critical these standards are for safe, bankable projects.

* Inefficient Footprint: Space at a base station or a central telecom hub is premium real estate. An air-cooled
system that needs massive spacing for airflow is wasting money from day one.

So, when you ask "how much does it cost?", you're really asking: "What is the Levelized Cost of Storage (LCOS) for a
reliable, safe, and space-efficient SMWh system that will protect my network for its entire lifespan?" That's the right
question.

The 5MWh BESS Cost Breakdown: Hardware, Soft Costs & The Hidden Stuff

Let's put some rough numbers on the table. For a utility-grade, containerized 5MWh liquid-cooled BESS destined for
the US or EU market, the total installed cost typically ranges between $1.1 million to $1.8 million. That's a wide range,
and here's why:

® Core Hardware (~50-60%): This is the battery racks, liquid cooling loops, power conversion systems (PCS), and
the container itself..Ct_eIIs fr_o_m Tier-1 manufacturers with proven longevity command a premium but save you
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https://www.nrel.gov/state-local-tribal/blog/posts/streamlining-standards-for-energy-storage-safety-and-performance.html

¢ Balance of Plant & Installation (~20-30%): Site preparation, foundation, electrical cabling, HVAC for the
container interior, grid interconnection hardware, and labor. This varies wildly by location. Trenching costs in
urban California are different than in rural Texas.

¢ Soft Costs (~15-25%): Engineering, procurement, and construction (EPC) management, permitting (which can
be lengthy, especially for UL/IEC compliance), grid interconnection studies, and financing. Don't underestimate
these.

Honestly, the cheapest upfront bid often scrimps on the cooling system, uses lesser-known cells, or has weak system
integration. That's where the hidden costs live.

Why Liquid Cooling is a Game-Changer for Telecom

You might wonder why we're so focused on liquid cooling for telecom. Air-cooling is cheaper upfront, right? True. But
for a 24/7, high-utilization asset like a telecom BESS providing peak shaving or backup power, liquid cooling is a non-
negotiable for total cost of ownership.

It comes down to uniformity and precision. Air cooling struggles to keep every single cell in a large 5SMWh pack within a
tight, optimal temperature range. Hot spots develop. Liquid cooling, like what we design into our systems at Highjoule,
bathes each cell or module in controlled coolant. This means:

¢ Longer Lifespan: Consistent, lower operating temperatures can easily extend battery life by 30-40%. This is the
biggest lever on reducing your LCOS.

¢ Higher Effective Power: You can sustain high C-rate discharges (like for backup during an outage) without
derating or overheating alarms.

¢ Denser Packing: No need for huge air gaps. You get more energy into a smaller footprint - critical for space-
constrained sites.
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Let me give you a real example. We worked with a major telecom provider in Schleswig-Holstein, Germany. They had
a cluster of base stations fed by a substation that was at capacity. Their challenge was twofold: avoid a multi-million
euro substation upgrade and ensure backup power for critical network nodes during grid instability.

They deployed a 5SMW/10MWh liquid-cooled BESS (two of our 5MWh units). The initial cost was higher than an air-
cooled alternative. But look at the outcome:

* The system's precise temperature control allowed it to consistently hit its full 2-hour discharge (C-rate of 0.5C)
during daily peak shaving, something the engineers were skeptical an air-cooled system could maintain year-
round.

* By deferring the substation upgrade, the project had a payback period of under 6 years. The LCOS calculation,
including projected degradation, made the liquid-cooled system the clear financial winner over 20 years.

¢ Compliance with IEC 62933 and local grid codes was baked in from the start, smoothing the permitting process.

The takeaway? The "cost" was an investment that solved a much larger infrastructure problem.

Expert Insight: Thermal Management, C-Rate, and Your Bottom Line
Let's get a bit technical, but I'll keep it simple. Two concepts are key: C-rate and thermal management.

The C-rate tells you how fast you can charge or discharge the battery. A 5MWh battery discharged at 1C delivers 5SMW
for 1 hour. At 0.5C, it delivers 2.5MW for 2 hours. For telecom, you need a system that can handle the high burst of
power when the grid fails (high C-rate) but also cycle daily for energy arbitrage (medium C-rate).

Here's the insight: Heat generation scales with the square of the C-rate. So, pulling 1C generates four times the heat of
pulling 0.5C. If your thermal management can't whisk that heat away, the battery will overheat, throttle power
(defeating its purpose), and degrade rapidly. A superior liquid cooling system directly protects your ability to use the full
power you paid for, day in and day out. That's not an extra cost; it's core to the system's value.
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Making the Decision: What to Ask Your Vendor

So, when you're evaluating proposals for that 5SMWh system, move beyond the simple $/kWh. Ask these questions:

¢ "Can you show me the thermal model for the worst-case operating scenario at my site?"

¢ "What is the guaranteed end-of-life capacity after 10 or 15 years, and what are the conditions (like temperature
limits) attached to that guarantee?"

¢ "Walk me through the UL 9540/1EC 62933 certification for this exact system configuration. Is it a design-
certified unit?"

* "What is the projected Levelized Cost of Storage (LCOS) for this system over 20 years, including degradation
and maintenance?"

At Highjoule, we build these conversations into our first meetings. Because we know our job isn't to sell you the cheapest
box. It's to deliver a resilient, high-performing asset that makes your telecom network more reliable and profitable for
decades. The right partner will have the field experience to answer these questions without blinking.

What's the biggest operational headache your network is facing with power reliability right now? Maybe a BESS is the
answer, but let's figure out the true cost - and value - together.
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