Benefits and Drawbacks of High-voltage DC Pre-integrated PV
Containers for Telecom
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The Real Talk on Powering Remote Telecom Sites: Are HV DC Pre-
Integrated Containers the Answer?

Honestly, if you're managing telecom infrastructure, especially off-grid or in areas with shaky grid reliability, you've
probably lost sleep over power. I've been on-site at 2 AM in a remote Texas valley or a windy Scottish highland,
troubleshooting a base station outage, and it always comes back to energy. The traditional approachmixing and
matching solar arrays, inverters, and battery racks on-siteis getting, well, a bit old-fashioned. Lately, a lot of you have
been asking me about these all-in-one, high-voltage DC pre-integrated PV containers. They sound great on a spec
sheet, but what are they really like in the field? Let's grab a coffee and talk through the real benefits, the not-so-obvious
drawbacks, and what it means for your bottom line and peace of mind.
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The Real Pain Point: It's More Than Just Cost

Let's face it. Deploying energy storage for a telecom base station, especially a remote one, is a logistical headache.
You're not just buying a battery. You're managing a mini-construction project: civil works for separate foundations,
coordinating multiple vendors (PV, BESS, power conversion), and dealing with a spider web of AC and DC wiring that
has to be perfect. The National Renewable Energy Lab (NREL) has shown that "soft costs"like engineering, permitting,
and installation laborcan eat up over 50% of a distributed energy system’s total cost. Every extra day your crew is on
that remote site, the costs skyrocket. And then there's safety. Having different teams working on high-voltage DC and
AC systems in a tight space? I've seen firsthand how that increases risk, not to mention the long-term maintenance
complexity.

The Solution Emerges: The All-in-One Container

This is where the high-voltage DC pre-integrated container comes in. Think of it as a "power plant in a box." Instead of
shipping components, you get a sea container that arrives on-site with the PV combiner, the battery storage system
(BESS), the battery management system (BMS), and the power conversion equipment all pre-wired, tested, and talking
to each other. The key here is the high-voltage DC bus. By keeping most of the system on a streamlined DC
circuittypically matching the higher voltage of modern solar arrayswe cut out multiple, loss-prone conversion steps. It's a
fundamentally simpler, more efficient architecture from the get-go.
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https://www.nrel.gov/docs/fy23osti/85332.pdf

The Tangible Benefits (Beyond the Brochure)

So, what do you actually gain? Let's break it down.

¢ Deployment Speed & Lower Soft Costs: This is the big one. I've seen projects go from delivery to commissioning
in 2-3 days, not weeks. The container drops, you connect the pre-made AC grid tie-in and the PV string cables,
and you're largely done. This slashes those NREL-identified soft costs dramatically. It's a predictable Capex.

¢ Higher System Efficiency (Better LCOE): Every time you convert power (DC to AC, AC back to DC), you lose
energy, typically 2-3% per conversion. A pre-integrated DC system minimizes these conversions. This might
seem small, but over a 15-year lifecycle of a base station, that saved energy directly improves your Levelized
Cost of Energy (LCOE)the true metric that matters for operational expense.

¢ Enhanced Safety & Compliance: Because the high-voltage DC circuitry is built and insulated in a controlled
factory environment, it's far safer than field wiring. At Highjoule, for instance, our containers are built to and
tested against UL 9540 for energy storage and IEC 62485 for battery safety. This gives you, the operator, a
single, certified asset, which simplifies insurance and permitting, especially under strict codes like the IEEE 1547
for grid interconnection in the US.

¢ Optimized Footprint & Scalability: It's a single container. You know exactly the space you need. And if your
power needs grow, you add another container, not re-engineer an entire system. It's modular power.

The Honest Drawbacks & How to Mitigate Them

Nothing is perfect. Here's what you need to watch for.

¢ Higher Upfront Capex (Sometimes): The engineering and integration work happens at the factory, so the unit
price can be higher than buying disaggregated components. The key is total cost of ownership. You must factor
in the saved installation costs, faster revenue generation from an operational site, and lower long-term Opex
from higher efficiency. The math usually works out favorably, but you have to run it for your specific case.

* Vendor Lock-in & Service: You're buying an ecosystem. The battery, BMS, and controls are designed to work
together. This is ret,for reliability but means you need a vendor with a proven ‘I!(_Jng-term service and support
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footprint in your region. You're not just buying hardware; you're buying a 15-year partnership. Ask about their
local technical support and spare parts logistics.

¢ Thermal Management is Critical: Packing all that power electronics and battery chemistry into a container
makes thermal design paramount. A poorly designed system will see accelerated battery degradation. Look for
solutions with robust, independent cooling zones for batteries and electronics, and ask about the C-ratebasically,
how fast the battery is charged/discharged. A lower, conservative C-rate (like 0.5C) in a well-cooled system will
outlive a high-stress system every time.

* Transport & Site Access: It's a heavy, full-sized container. You need a site accessible by a heavy truck and a
crane. This isn't for mountaintops only reachable by helicopter. Site preparation is simpler, but site accessibility
is a firm requirement.

A Real-World Case: Learning from Germany

Let me share a project we did in North Rhine-Westphalia, Germany. A telecom operator had a cluster of base stations
in a rural area prone to grid sags. They needed reliable backup and peak shaving. The challenge was tight space next to
existing huts and strict German BDEW grid connection rules.

We deployed two of our pre-integrated HV DC containers. The factory testing meant we had all the necessary German
compliance certificates ready. On-site, the installation was literally connecting four main cables. Because the system was
so efficient, the operator could downsize the planned PV array by 15%, saving on additional PV capex. The integrated
thermal management system, with separate liquid cooling for the lithium-ion phosphate (LFP) batteries, has maintained
optimal temperature, and the state-of-charge data after 18 months shows almost zero deviation from the performance
model. The operator’'s main feedback? "We forget it's there. It just works." That's the goal.

Making the Right Call for Your Network

So, is it the right choice? Honestly, if you have a high volume of sites with similar needs, need to deploy fast, have skilled
but not specialized local crews, and prioritize lifetime cost and safety over the absolute lowest sticker price, then yes, it's
a compelling solution. The drawbacks are manageable with the right partner.
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The industry is moving towards this integration. It solves real problems we face in the field every day. The question isn't
really if the technology is soundit is. The question is: does your chosen provider have the real-world project experience
and local support infrastructure to ensure that "power plant in a box" delivers on its promise for the next two decades?
What's the one site in your portfolio where trying this approach could de-risk your entire deployment schedule?
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