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The Real-World Guide to Installing Air-cooled Industrial ESS Containers
at Telecom Sites

Honestly, if I had a nickel for every time I've seen a well-designed battery energy storage system (BESS) project get
tripped up during installation... well, let's just say | wouldn't be writing this blog post from a jobsite trailer. I'm here
today to cut through the theory and talk about the actual process of getting an air-cooled industrial ESS container from
the truck to providing reliable, safe backup power for a critical telecom base station. It's the phase where plans meet
reality, and where most of the cost and safety risks either get managed or magnified.
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The Real Problem Isn't the Battery, It's the "Day One"

Here's the phenomenon I've seen firsthand across the US and Europe: Companies invest heavily in selecting a UL 9540
or IEC 62933 certified ESS container, focusing on cell chemistry and warranty. But the installation is treated as a
generic construction task, often handed to crews more familiar with diesel gensets than complex electrochemical
systems. The result? Schedule overruns, unexpected costs for civil work, and sometimes, subtle commissioning errors
that haunt the system's performance and safety for its entire life.

Why a Botched Install Costs More Than You Think

Let's agitate that pain point a bit. According to a National Renewable Energy Laboratory (NREL) analysis, balance-of-
system (BOS) and soft costs can comprise up to 30-40% of a standalone BESS project's capital expenditure. A
disorganized installation is a primary driver of these costs ballooning. Beyond budget, a poor install compromises the
very safety standards you paid for. An air-cooled system's thermal management is only as good as its airflow path;
blocking vents or improper spacing because the pad was poured 2 feet too small violates the manufacturer’s safety
protocol and the UL/IEC certification basis. 1've seen this lead to nuisance alarms, reduced lifespan, and in worst-case
scenarios, thermal runaway risks.

The Step-by-Step Solution: A Field-Proven Playbook
So, what's the solution? Treating the installation as a critical, integrated phase of the product lifecycle. For a telecom
base stationwhere uptime is non-negotiable and sites are often remotethis structured approach is your insurance policy.

Heres the core playbook, refined from deploying hundreds of containers, including our own Highjoule HPC Series
units.

Phase 1: Pre-Mobilization (The Most Important Phase)

This happens before the container leaves the factory. It's not just paperwork.
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design, check local fire code setbacks (NFPA 855 in the US is crucial), and model airflow for the specific site
orientation. Is the site in Arizona or Norway? The cooling strategy is adjusted proactively.

* Pre-Fabricated Interconnection Kits: To slash field labor, all cabling harnesses (AC, DC, comms) are pre-
measured, pre-labeled, and shipped with the container. No on-site guessing or cable trimming that voids
warranties.

¢ Virtual Site Walkthrough: Using shared digital tools, our project team walks the local crew through every step,
identifying potential snags like overhead line clearance or access road limitations.

Phase 2: Site Preparation & Foundation

The foundation isn't just a slab of concrete. For an air-cooled ESS, it's the first part of the thermal management system.

¢ Level, Reinforced Pad: It must be perfectly level (we specify 3mm tolerance) to ensure container door sealing
and prevent racking stress. It includes anchor bolts cast-in-place per our exact drawings.

* Clearance Zones: We mark "Keep Clear" zones for intake and exhaust vents. A common mistake is storing spare
parts or fencing too close, choking the airflow and causing the system to overwork its fans, killing efficiency.

¢ Utility Stub-Ups: Conduits and grounding rods are installed precisely where the container's entry points are, not
"somewhere close.”

Phase 3: Delivery, Placement, & Mechanical Completion
Delivery day is high-stakes. A 40-foot container is not a trivial object to maneuver.

* Lift vs. Roll: We prefer using a crane for final placement. It's cleaner and avoids dragging the unit across the
pad. Critical lift plans are shared in advance.

* Anchoring & Sealing: The container is bolted down immediately, and all perimeter seals are checked. This is for
safety (high winds) and for environmental protection (dust, moisture).

e Walkdown & Punch List: Before any electrical work, we do a mechanical completion walkdownchecking for

shipping damage, door operation, and interior component integrity.
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Phase 4: Electrical Interconnection & Commissioning
This is where precision meets power.

* Sequential Energization: We follow a strict sequence: Grounding first, then low-voltage control power, followed
by DC bus, then finally the AC side. Every step is accompanied by insulation resistance and continuity tests.

¢ Commissioning Scripts: We don't just "turn it on.” We run automated scripts that test every safety relay, BMS
communication point, and inverter function. This includes verifying that the air-cooling system ramps up
correctly under simulated load. We record baseline data for every cell voltage and temperature sensorthis is the
system's "health certificate."

¢ Grid Code Compliance Test: For the local utility, we demonstrate ride-through, frequency response, and anti-
islanding functions as required by IEEE 1547 or the relevant EU grid code.

Case in Point: A 500kW/1MWh System in Rural California

Let me give you a real example. A telecom operator needed to backhaul a critical mountain-top base station in
California prone to PSPS (Public Safety Power Shutoff) events. The challenge? A tight, rocky site with a 100-foot
elevation gain from the road.

Challenge: Standard crane couldn't access the site. Civil quotes to build a temporary road were astronomical.

Our Solution: We redesigned the delivery. We specified a container with reinforced lifting points not just on the corners,
but also at the 1/3 and 2/3 marks. We used a dual-crane lift from the roada larger crane on the road handled the initial
lift, a smaller "spider" crane on the summit received and placed it. The entire lift was simulated in software first.

Outcome: The system was placed in a single day with zero civil modifications. It passed commissioning within 48 hours
and has provided flawless backup through multiple grid outages. The key was solving the installation logistics as part of
the core design.

Expert Insights: The Details You Can't Ignore

A few technical points, explained simply:

¢ C-rate & Thermal Management: Your air-cooled system is rated for a certain power (C-rate). If the installation
blocks airflow, the BMS will derate the system (lower the C-rate) to protect it. You paid for 2C discharge, but
you might only get 1.5C when you need it most, defeating the purpose. Proper spacing is free performance.

* LCOE (Levelized Cost of Energy): A smooth, fast installation directly lowers your LCOE. Less construction time
means less labor cost, less equipment rental, and earlier revenue generation (or cost avoidance). It also ensures
the system operates at peak efficiency from day one, maximizing cycle life.

* The "As-Built" Drawings: The single most important deliverable after commissioning isn't the manualit's the
updated, accurate set of drawings showing every cable, valve, and setpoint exactly as installed. This is gold for
future maintenance or expansion.




Making It Happen: Partnering for a Smooth Deployment

Look, the takeaway isn't that installation is a terrifying gauntlet. It's that it demands the same level of expertise as
selecting the battery chemistry. At Highjoule, our product philosophy is that the solution isn't delivered until it's
commissioned and running optimally. That's why our HPC Series containers come with project-specific installation kits
and why our team insists on being involved from the site survey through the final commissioning handshake.

We've built our systems to the highest UL and IEC standards not just in the lab, but with the understanding that they
need to be installed correctly in the real world to stay safe and perform. The goal is to make that process predictable,
efficient, anddare | sayroutine, even for a mission-critical site on a remote hilltop.

What's the biggest installation hurdle you're facing on your current project list?
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