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Beyond the Sticker Price: What a Liquid-Cooled BESS Container Really
Costs for Your Telecom Site

Hey there. If you're managing telecom infrastructure in North America or Europe, we need to talk about your backup
power. Not the old diesel generatorswe've all heard their rumble and smelled their exhaust on a site visit. I'm talking
about the modern workhorse: the Battery Energy Storage System (BESS) container. And more specifically, the liquid-
cooled ones everyone's asking about.

Honestly, the most common question | get from network operators isn't about chemistry or cycles. It's simpler and more
frustrating: "How much does it cost?" | get it. Budgets are tight, and CAPEX scrutiny is higher than ever. But after two
decades of deploying these systems from California to Bavaria, I've learned the real answer is never a single number. It's
a conversation about total cost of ownership, hidden risks, and the price of getting thermal management wrong.
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The Real Problem: It's Not Just the Purchase Order

Let's cut to the chase. The initial quote for a 500kW/1000kWh liquid-cooled container might make you gulp.
Compared to a basic air-cooled unit or, heaven forbid, planning for more diesel, it looks steep. I've seen procurement
teams freeze right there. But this focus on upfront price is what | call the "CAPEX Trap." It ignores the brutal
economics of operating a telecom site for 10-15 years.

The real pain points are operational and hidden:

* Thermal Runaway Scares & Insurance Premiums: Air-cooled systems in a sealed container under the Arizona
sun or in a congested urban equipment yard? I've measured temperature differentials of over 15C from top to
bottom racks. That uneven aging kills your ROI and keeps risk managers up at night. After the NREL
highlighted thermal management as a top safety priority, insurers started asking tougher questions.

® Space is Money: Urban cell sites or mountain-top towers have no room for sprawling battery banks. You need
high energy density in a small footprint. A system that packs more kWh per square meter might cost more
upfront but saves you a fortune in real estate or structural reinforcement.

¢ The Efficiency Siphon: A BESS isn't a set-it-and-forget-it asset. Its round-trip efficiencyhow much AC power
you get back after a charge/discharge cycledirectly hits your OpEx. Older or poorly cooled systems can waste
8% or more. That's energy you pay for but never use.

So when you ask "How much does it cost?”, we need to reframe it: "What is the cost of reliable, safe, and dense backup
power over the lifespan of my site?"

A Real-World Cost Breakdown

Alright, let's talk numbers. For a commercial/industrial-grade, UL 9540 and IEC 62619 compliant liquid-cooled BESS
container smtable for telecom thlnk in terms of total system cost per kWh of usable capacity. As of late 2023/¢early
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¢ System Core (70-75% of cost): This is the big chunk. It includes the battery cells (NMC or LFP chemistry), the
liquid cooling plates and chillers integrated into the rack, and the power conversion system (PCS). LFP, while
sometimes slightly lower in energy density, often wins for telecom due to its longer lifespan and inherent safety,
affecting long-term cost.

* Enclosure & Integration (15-20%): The ISO container itself, fire suppression (like aerosol or early detection gas
systems), HVAC for the auxiliary equipment, and all the electrical integration. This is where UL/IEC
compliance gets tangibleand adds cost for testing, robust materials, and safety features.

¢ Soft Costs & Deployment (10-15%): Engineering, permitting (which is getting stricter, especially in California
and parts of the EU), transportation, and commissioning on your site. This varies wildly by location.

Here's a simplified table to visualize how scale and specs influence the per-kWh price:

System Size
Key Specifications
Relative Cost per kWh (Indexed)

L]

L]

~500 kWh
® Basic integration, standard cooling
100 (Baseline)

~1 MWh
Advanced liquid cooling, high C-rate PCS
® 85-95

* 2 MWh+
e Fully UL 9540 certified, N+1 redundant chillers, grid-interactive features
* 75-90

Notice the trend? Higher capacity and better specs bring the unit cost down. The "sweet spot" for telecom, balancing
redundancy needs and cost, often sits around the 1-2 MWh range for regional hub sites.

Case Study: A German Tower Operator's Wake-Up Call

Let me tell you about a project in North Rhine-Westphalia, Germany. The client, a major towerco, had several remote
sites where grid upgrades for 5G were prohibitively expensive. They needed resilient, high-cycling storage. They initially
chose a low-bid air-cooled BESS.

Two years in, problems emerged. The sites cycled daily. Internal temperatures in summer peaked, causing the BMS to
derate power output exactly when it was needed most. Battery degradation was 5% higher than projected. They were
facing premature replacement and couldn’t meet their peak shaving goals.

We were brought in for a site retrofit with a liquid-cooled container. Yes, the CAPEX was about 18% higher. But look
at the shift:

* Energy throughput increased by 11% due to eliminated derating.
* Projected lifespan extended by 3+ years, pushing out the big replacement cost.
* The system's consistent temperature allowed for more accurate state-of-charge monitoring, improving reliability.




The lesson? Their Levelized Cost of Energy Storage (LCOES)the total lifetime cost per kwWh cycleddropped by an
estimated 22%. The cheaper system became the more expensive one to own.

Expert Insight: Why Liquid Cooling Changes the Math

This is where my field experience screams the loudest. Everyone talks about liquid cooling for density and safety (which
is huge), but the magic for cost is in predictability.

Air cooling is at the mercy of ambient conditions. In a container, you get hot spots. Cells in a hot spot age faster. Soon,
your entire battery pack is limited by its weakest, hottest link. Your usable capacity shrinks faster than the financial
model predicted.

Liquid cooling, like what we engineer into our systems at Highjoule, maintains cell temperature within a 3C band.
Honestly, I've seen it at work in Dubai summers. This does two critical things for your wallet:

1. It maximizes cycle life. Batteries are chemical engines. Consistent temperature means consistent reactions and
slower degradation. You get closer to the cycle life on the datasheet.

2. It enables higher, sustained C-rates. Need to discharge full power for 2 hours to cover an outage? A liquid-
cooled system can do that without breaking a sweat or throttling. An air-cooled one might overheat and ramp
down, leaving your site vulnerable. That reliability has a value that doesn't show up in a simple $/kWh quote.

When we model LCOE for clients, that temperature stability is the single biggest lever in improving the financial
outcome over a 10-year horizon.

Making the Decision: What to Ask Your Vendor

So, you're evaluating quotes. Don't just compare the bottom line. Have a coffee with their engineer (someone like me)
and ask:
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¢ "|s the system listed to UL 9540 or UL 9540A? Can | see the certification for the entire ESS unit, not just
components?” (This is crucial for permitting).

¢ "What is the guaranteed end-of-life capacity after 10 years/6000 cycles, and what assumptions does that
guarantee make about operating temperature?"

* "How does the cooling system redundancy work? If a pump fails, does the system shut down or gracefully
derate?"

At Highjoule, we build our containers with these questions already answered. We use a glycol-water loop that's sealed
and maintenance-free for years, with N+1 pumps for that critical telecom uptime. Our controls are designed to meet the
specific load profiles of base stationsnot just solar farms. And we handle the full local compliance stack, from UL to IEC,
because we've learned the hard way that surprises during inspection are a cost no one needs.

The final number on your liquid-cooled BESS container project will depend on your site, your grid needs, and your risk
tolerance. But if we shift the conversation from simple purchase price to the cost of guaranteed performance over a
decade, the right choiceand its true valuebecomes crystal clear.

What's the one site in your network that keeps you worried about power reliability? Let's start the model there.
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