Cost of Scalable Modular Off-grid Solar Generators for Telecom Base
Stations
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The Real Cost of Powering Remote Telecom: Beyond the Price Tag of
Modular Solar Generators

Honestly, if I had a dollar for every time a telecom project manager asked me for "the price per kilowatt-hour" of an off-
grid solar generator, I'd probably be retired by now. It's the natural first question, especially when you're staring at a
budget for a new cell tower in the Arizona desert or a rural site in Scotland. But after two decades on site, from the
Australian Outback to the Canadian Rockies, I've learned that the real conversation isn't about the sticker price. It's
about the cost of not having reliable, scalable, and safe power. Let's grab a coffee and talk about what really drives the
numbers for scalable modular off-grid solar generators for your base stations.
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The Real Problem: It's Not Just About Power, It's About Predictability

We all know the scene: a telecom base station that goes dark. It's not just a dropped call; it's a breach of service-level
agreements (SLAS), a revenue hit, and a logistics nightmare to dispatch a crew to a remote location. The core pain point
I've seen firsthand isn't a lack of power solutionsit's a lack of adaptable ones. You deploy a fixed system for today's 5G
radio load, but what about tomorrow's edge computing hardware or the next network expansion? Qversizing initially
breaks the bank. Undersizing means costly, disruptive retrofits later. This rigidity is where budgets silently bleed.

The Hidden Cost Pitfalls of Traditional Off-Grid Power

Let's agitate that pain point a bit. A standard, non-modular off-grid system often locks you into a high "soft cost" cycle.
Think about it: every time you need to adjust capacity, you're looking at new system design, fresh permitting (especially
under strict NEPA and UL standards), and extended site downtime. According to the International Renewable Energy
Agency (IRENA), balance-of-system and soft costs can still represent a significant chunk of off-grid project expenses,
sometimes overshadowing the hardware itself.

Then there's safety. 1've been on sites where thermal management was an afterthought. A battery bank crammed into a
poorly ventilated shelter in a Nevada summer isn't just an efficiency killerit's a liability bomb. Non-compliance with
standards like UL 9540 for energy storage systems isn't an option; it's a regulatory and insurance mandate that, if
ignored, can lead to catastrophic cost overruns.

The Modular Solution: How Scalability Redefines "Cost"

This is where the scalable modular approach flips the script. The solution isn't a single, massive price quote. It's a cost
trajectory. A true modular generator, like the systems we engineer at Highjoule, is built like LEGO for serious
professionals. You start with a core power block that meets your current need. When your load increasesmaybe you're
adding microwave backhaul or a security systemyou don't rip and replace. You simply add another pre-certified, plug-
and-play battery and solar module. The incremental cost is almost purely in the hardware, not the re-engineering.
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From the Field: A North American Case Study

Let me give you a real example. We worked with a regional telecom provider in the Pacific Northwest. They had a
cluster of sites where grid connection quotes were astronomical, and diesel genset fuel logistics were eating into profits.
The challenge was variable load growth across sites and a mandate for 99.99% uptime.

We deployed a standardized, modular off-grid solar-BESS platform. One site started with a 30kW/60kWh setup. Two
years later, they needed to upgrade for new equipment. In a single site visit, we added a 15kW solar array and a parallel
30kWh battery module. No complete system redesign. No new UL certification headaches for the entire system, as the
added modules were themselves UL 9540A tested. The "cost" here wasn't for a new generator; it was for an extension of
the existing one. Their CAPEX was smoothed over time, directly aligned with revenue growth.

Breaking Down the Cost: What You're Actually Paying For

So, what factors into the cost of a quality scalable modular system? It's a blend:

* Core Power Electronics (Inverter/Charger): This is the brain. You want high efficiency and the ability to
seamlessly integrate additional DC battery strings. Don't skimp here.

* Modular Battery Packs: These are the heart. Look for units with built-in battery management (BMS) and
thermal controls. Chemistry mattersLFP (Lithium Iron Phosphate) is now the go-to for telecom due to its safety,
longer life, and better tolerance to wide temperature ranges.

e Scalable Solar Input: The system must have a controller that can handle increasing PV array capacity without
being replaced.

* The Integration & Safety Layer: This is the crucial one. The racking, cabling, and safety disconnects must be
designed from day one for easy, code-compliant expansion. This is where our Highjoule design philosophy is
obsessedevery busbar and conduit path is planned for the next module.
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The Long-Term Value: LCOE and Peace of Mind

This brings us to the most important metric: the Levelized Cost of Energy (LCOE). For a telecom operator, LCOE isn't
just about kilowatt-hours; it's about cost-per-guaranteed-uptime. A modular system drastically improves LCOE
because:

* You defer capital. You invest as you grow, improving your ROI from day one.

* You reduce operational risk. If a single 10kWh module in a 100kWh system has an issue, you isolate and replace
it. The site stays online. Try that with a monolithic battery bank.

¢ You future-proof against tech shifts. In five years, battery energy density will be better. With a modular system,
you can potentially phase in new, more efficient modules alongside old ones, a strategy impossible with a locked-
in system.

The real question to ask your vendor isn't "What's the total cost?" It's "Show me how your system's design lowers my
LCOE over a 10-year horizon and keeps my site compliant with IEC 62443 cybersecurity standards and UL 9540
safety."”

Ultimately, the goal is to move from a mindset of purchasing a "product"” to investing in a power platformone that grows
as reliably as your network does. What's the one site in your portfolio that keeps you up at night, where a scalable power
strategy could turn a cost center into a model of resilience?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/how-much-does-it-cost-for-scalable-modular-off-grid-solar-generator-for-telecom-
base-stations

a2
-
i

-
—

— ——-----—-ﬂ.u--r_f—-n—-f"qf- i ! i -m—'m.-._—u--q.-"-l [ . ‘:I am


http://www.tcpdf.org

