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The Real Cost of an IP54 Outdoor Pre-integrated PV Container for
Telecom Base Stations

Let's be honest. When you're planning a telecom site expansion or looking to cut that grid dependency, the first
question that hits your desk is: "What's this going to cost me?" I've sat across the table from countless project managers
in Texas and across Germany, and I've seen the spreadsheet shuffle firsthand. The number you see on a spec sheet for a
"pre-integrated container" is just the starting line. The real costor should I say, the real valueis in what happens after it's
bolted to the ground. So, grab a coffee, and let's talk about what you're really investing in when you look at an I1P54
outdoor, pre-integrated PV and battery container for your base stations.
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The Real Problem: It's Not Just About the Price Tag

Here's the phenomenon | see all too often. A telecom operator needs reliable, off-grid or grid-assist power for a new
tower site. The procurement team gets a quote for a "BESS container.” The number looks high. The project gets
delayed, or worse, they opt for a piecemeal approachbuying batteries from one vendor, inverters from another, and
hoping a local contractor can wire it all together in a weatherproof shed. This is where the headaches begin. The initial
"savings" evaporate faster than a morning mist.

The core problem isn't the upfront capital expenditure (CapEXx). It's the total cost of ownership over 10-15 years. It's the
risk of downtime during a storm because the enclosure wasn't truly 1P54 rated for that specific coastal environment. It's
the engineering hours spent getting disparate components from different manufacturers to communicate properly. For
telecom, where uptime is everything, this fragmented approach is a silent budget killer.

The Agitation: The Hidden Costs That Eat Your Budget

Let's amplify that pain with some data we all respect. According to the National Renewable Energy L aboratory (NREL)
, balance-of-system (BOS) costs and soft costslike engineering, permitting, and interconnectioncan constitute up to 50%
of the total installed cost of a storage system when done piece-by-piece. For a remote telecom site, that percentage can
be even higher.

On site, I've seen this translate into:

* |ntegration Hell: Weeks lost because the battery management system (BMS) from Company A throws a fault
code when talking to the solar inverter from Company B. The container is on site, but it's just a silent, expensive
box.

¢ Compliance Quicksand: A container that meets IP54 in a lab might not pass the local fire marshal's inspection
because the internal layout doesn't comply with UL 9540 or the specific IEC 62933 standards for outdoor
deployment in your region. Now you're paying for retrofits.

® Thermal Runaway (of Costs) Poor thermal management deSIgn leads to excessive battery degradatlon That

S = e " —


https://www.nrel.gov

cycle.

Suddenly, that higher upfront quote for a truly pre-integrated, pre-certified solution starts to look like an insurance
policy.

The Solution: Breaking Down the "All-In" Cost

So, what are you actually paying for with a proper, outdoor-rated, pre-integrated container? Let's move beyond the per-
kWh battery price and look at the complete package. For a typical 100kW/250kWh system designed for a telecom base
station with integrated PV input, think in these buckets:

Cost Component What It Includes Why It Matters for Telecom

1. Core Hardware Li-ion battery racks, PCS (Power The heart of the system. Quality here
Conversion System), HVAC, fire dictates lifespan and safety. Look for
suppression, main control panel. UL 1973 (batteries) and UL 1741

(inverters) certifications as a baseline.

2. The Container Itself IP54 (or higher) steel enclosure, IP54 means protected against dust and
corrosion treatment, cable entry ports, water splashes from any direction. This
internal electrical busbar. isn't a shipping container with a hole

cutin it. This is a purpose-built
electrical enclosure.

3. Pre-Integration & Testing Factory wiring, software This is where you save months of on-
commissioning, full-system functional site labor. The system arrives "plug-and-
test (including grid-black start). play." I've seen sites go live in days, not

months.

4. Certification & Documentation Full suite of UL/IEC/IEEE This is your fast-pass through local
compliance certificates, stamped permitting. It gives your insurer and
engineering drawings, O&M manuals. your CFO peace of mind.

5. Logistics & Deployment Shipping, on-site crane placement, final A major variable. A supplier with
grid/ PV connection, commissioning  experience in your region will have this
support. down to a science, avoiding costly

surprises.

Honestly, the magicand the real cost efficiencyis in buckets 3 and 4. At Highjoule, we bake that into our TITAN Series
containers. We don't just bolt parts together; we design the thermal management and electrical layout as a single system
from the start. This upfront work might add to the unit price, but it slashes the total installed cost and the Levelized Cost
of Energy (LCOE) over the system’s life. That's the number your finance team cares about.

A Real-World Case: From Blueprint to Backup Power

Let me give you a non-salesy example from the field. We worked with a regional telecom provider in Northern
Germany, Schleswig-Holstein to be precise. Their challenge: powering a new LTE tower in an agricultural area with a
weak grid connection. They needed resilience against outages and a way to offset high grid demand charges.




The "cost" conversation started with our 120kW/360kHz pre-integrated container with PV pass-through. Was it the
cheapest quote? No. But look at what that price included and delivered:

¢ Challenge: Local regulations required specific noise limits and visual impact mitigation.

* Our Integration: We supplied a custom acoustic lining for the HVAC and a "green" facade option. This was
part of the standard container design flexibility, not a costly add-on.

¢ Deployment: The unit was factory-tested with a simulated German grid profile. It arrived on a Tuesday. By
Friday, it was commissioned, connected to the temporary solar array, and the tower was live on hybrid power.
The local utility inspector had all the UL and IEC documentation they needed upfront.

The "cost" transformed into "value": zero tower downtime during commissioning, immediate savings on grid demand
charges, and a future-proof asset for adding more solar. The project manager's main feedback was, "It was boringly
straightforward." In our world, that's the highest compliment.

The Expert Perspective: Beyond kWh Price

Let's get technical for a minute, but I'll keep it simple. When you evaluate cost, ask your vendor about these three
things:

e C-rate in Real Life: A battery's C-rate tells you how fast it can charge/discharge. A 1C battery can theoretically
deliver its full capacity in one hour. But in an outdoor container in Arizona or Spain, can it sustain that rate
without the internal temperature soaring and throttling the output? The cost of the thermal system (HVAC,
liquid cooling) that enables consistent performance is critical. A cheaper container might skimp here, and you'll
never get the power you paid for on a hot day.

¢ Thermal Management Design: This isn't just an air conditioner. It's about airflow design, cell spacing, and
thermal runaway prevention. I've opened up competitor units where hot air just recirculates around the top of
the battery racks. Our design forces air through each rack uniformly. This extends battery life significantly,
improving your LCOE.

® LCOE - The Ultimate Metric: Levelized Cost of Energy is your total cost (CapEx + 15 years of OpEx) divided
by the total energy dellvered A cheaper system with poor coollng degrades faster, delivering less total energy
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give you a lower, more predictable LCOE.

Making the Right Choice for Your Network

So, back to your original question: "How much does it cost?" You now know it's the wrong question. The right
questions are:

¢ "What is the total installed cost, including all local compliance and interconnection?"
* "What is the projected LCOE over 15 years for my specific duty cycle?"

* "Can you show me the UL 9540 certificate for the entire energy storage system unit?"
* "What does your factory acceptance test include, and can I witness it?"

Our role at Highjoule isn't to be the cheapest box on the dock. It's to be the partner that ensures your telecom site has
reliable, cost-effective power for its entire lifespan. We build the integration, certification, and real-world durability into
the product so your deployment is "boringly straightforward."

What's the one site in your network that keeps you up at night regarding power reliability? Let's talk about what
securing it would truly entail.
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