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The Silent Cost Killer at Remote Telecom Sites

Let's be honest, if you're managing telecom infrastructure in North America or Europe, you've probably had this
conversation. The finance team wants to see the ROI on every capital expenditure, especially for "non-core" items like
power systems. And the field operations team is screaming about diesel generator maintenance costs, grid instability, or
the sheer impossibility of running a power line to a new cell tower site. I've sat in those meetings, on both sides of the
table.

The core problem isn't a lack of solar or storage solutions. It's that the standard ROI model for powering these sites is
broken. We focus on the upfront hardware costthe solar panels, the battery container, the inverterand maybe a
simplistic fuel savings calculation. But what about the truck rolls for generator servicing in a Minnesota winter? The
revenue loss during a grid outage that takes a critical node offline? Or the escalating cost of carbon credits in the EU?
Honestly, I've seen projects with a "positive ROI" on paper become money pits because the analysis was too shallow.

Why Traditional ROI Calculations Miss the Mark

Here's what gets glossed over. The International Energy Agency (IEA) points out that telecom networks are among the
largest industrial consumers of off-grid and backup power globally. But the levelized cost of energy (LCOE) for a site
powered by sporadic diesel deliveries is astronomically high when you factor in logistics, theft risk, and emissions
compliance. It's not just an energy cost; it's an operational headache cost.

Then there's efficiency. A typical setup converts solar DC to AC, only to convert it back to DC to charge the battery,
and then again to power the 48V DC telecom load. Every conversion loses 2-5% efficiency. Over a decade, that wasted
energy adds up to a significant chunk of lost revenue and unrealized solar potential. The financial models often use peak
efficiency numbers, not the real-world, partial-load, dust-covered, temperature-varying efficiency we see on site.

The High-Voltage DC Shift: More Than Just Voltage

This is where a high-voltage DC solar container stops being just another battery box and starts looking like a strategic
asset. The solution is elegantly simple in concept: keep everything in the DC realm. High-voltage solar arrays (often
600-1500V DC) feed directly into a DC-coupled battery storage system, which then delivers stable DC power to the
telecom load. You cut out multiple conversion steps.

From an ROI perspective, this does two powerful things. First, it boosts system efficiency from day one. We're talking
about going from maybe 88% round-trip efficiency for an AC-coupled system to consistently over 96% for a well-
designed DC system. That's more usable energy from the same sun and the same battery. Second, it simplifies the
hardware. Fewer conversion stages mean fewer points of failure, less cooling requirement, and a smaller physical
footprint. Lower operational risk directly translates to lower lifetime cost.
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At Highjoule, when we design these containers, we're not just stacking batteries. We're designing for the total cost of
ownership. That means using cells with a moderate C-rateenough for telecom loads but optimized for longevity, not just
peak power. It means an obsessive focus on thermal management so the battery degrades predictably over its 15-year
design life, not in 7 years. Predictable degradation is a financial manager's best friend.

Case in Point: A Texas Hill Country Deployment

Let me give you a real example from last year. A regional US operator had a cluster of three sites in the Texas Hill
Country. Grid power was unreliable, and diesel deliveries were costing a fortune. Their initial ROI on a standard AC
solar+storage system was borderline, stretched over 8 years.

We proposed a high-voltage DC containerized solution. The game-changer wasn't just the tech specs. It was the
operational design. The system was built to UL 9540 and IEC 62933 standards in our factory, shipped as a single
containerized unit. On-site commissioning took two days instead of two weeks. Because it's DC, the system's idle losses
are minimalit sips power while waiting for a grid outage, unlike inverters that have a constant base load.

The real ROI win came from the intangibles we made tangible. We quantified the reduced maintenance (no more
inverter servicing), the eliminated diesel deliveries (and their associated insurance and security costs), and the value of
99.99% site availability during a major storm that took the regional grid down for 36 hours. That site kept generating
revenue. The payback period dropped to under 5 years.

Breaking Down the Real ROI: It's Not Just Capex

So, what should a robust ROI analysis for a high-voltage DC container include? Go beyond the sticker price.

* Capex Clarity: Yes, include the container, solar, mounting. But also factor in reduced civil works (smaller
footprint) and faster installation.

* Opex Revolution: This is the big one. Model the elimination of diesel fuel, transport, and storage. Slash
generator maintenance budgets. Reduce site visits dramatically.




down? If your container prevents that, it's generating value.

¢ Regulatory Future-Proofing: In Europe, carbon costs are real and rising. A zero-operational-emission solution
hedges against future taxes and aligns with ESG goals, which increasingly affect access to capital and public
perception.

¢ End-of-Life Value: A battery with a well-documented, gentle usage history (thanks to good thermal management
and DC efficiency) has a higher second-use value for less demanding applications.

Safety & Standards: The Non-Negotiable ROI Factor

I need to stress this. Any financial analysis that doesn't consider safety and certification is built on sand. A thermal event
at a remote site isn't just a repair cost; it's a catastrophic brand and liability event. This isn't a place for uncertified
components.

Our entire design philosophy at Highjoule is anchored on the UL and IEC standards that the US and European
markets demand. UL 9540 for the energy storage system, UL 1973 for the batteries, IEC 62485 for safety. This isn't
bureaucracyit's rigorous, tested engineering that de-risks your investment. When | walk a client through our multi-layer
protection system (cell, module, rack, container, system level), I'm showing them the engineering that protects their ROI
for the next decade plus. A safe system is an asset that retains its value and doesn't generate surprise costs.

Your Next Step: A Realistic Assessment

The move to high-voltage DC for telecom power isn't a speculative tech trend. It's a mature, standards-compliant path
to a fundamentally better economic model for site power. The ROl is there, but you have to look for it in the right
places: in the quiet, reliable operation year after year, in the eliminated line items on the opex budget, and in the
resilience that keeps your networkand your revenueflowing.

The best next step? Don't just ask for a datasheet. Pull together your last 12 months of opex for a challenging sitefuel,
maintenance, outage reports. Then have a conversation with an engineer who's deployed these systems in the field. Ask
them, "Based on this, what would a realistic 10-year total cost picture look like?" You might be surprised how the
numbers stack up when you stop just comparing kilowatt-hours and start comparing business outcomes.
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