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The Silent Budget Killer at Your Base Station

Let's be honest. When we talk about telecom base stations, we talk about coverage, bandwidth, 5G rollout. We rarely
start the conversation with the diesel generator sitting out back or the massive utility bill for that constant, unwavering
power demand. But that's where the real financial drama is unfolding. I've been on site for dozens of these upgrades,
and the pattern is universal: energy is your largest, least flexible operational expense after spectrum and labor.

The problem isn't just cost, it's predictability. Grid power is getting pricier and, in many areas, less reliable. 1've seen
sites in California where Public Safety Power Shutoffs (PSPS) have become a grim seasonal routine. In Europe, market
volatility has made kilowatt-hour prices a rollercoaster. Your backup? Often a diesel genset. The CAPEX looks
manageable, but honestly, the long-term OPEX is a black holefuel, maintenance, emissions compliance, and the sheer
operational headache of keeping it ready 24/7. It's not a backup plan; it's a cost center with a smokestack.

Why Traditional "Fixes" Fall Short (And Cost More)

So, the industry looks for solutions. Maybe oversizing the power infrastructure upfront for future growtha huge capital
outlay for capacity you might not use for years. Or installing a fixed, large-scale battery storage system that's designed
for one specific load profile. Here's the agitation: networks evolve. A site slated for 5G today might be a hub for edge
computing tomorrow. That fixed battery system? It's either undersized and struggling, or oversized and you've tied up
capital in idle kilowatt-hours. The financial model breaks.

The real pain point is the mismatch between infrastructure rigidity and network fluidity. You're forced to make a
massive, irreversible CAPEX decision today to solve a problem that will look completely different in 5 years. The ROI
gets fuzzy, and the boardroom gets skeptical. It's like buying a warehouse-sized freezer because you might get into the
ice cream business.



https://www.nrel.gov/docs/fy23osti/85332.pdf

The Scalable Modular Difference: Building Your ROI, One Module at a Time

This is where the conversation shifts from pure cost to strategic investment. The solution isn't a bigger, fixed box. It's a
scalable, modular energy storage container. Think of it like adding server racks to a data cabinet. Your initial
deployment covers your critical backup needs and immediate peak shaving. Then, as your site load growsnew radios,
edge servers, increased trafficyou simply add pre-configured, plug-and-play battery modules. No forklift upgrade. No
ripping out the old system.

At Highjoule, we build our ModuStack series around this philosophy. The core ROI driver is capital efficiency. You
deploy capital in line with your actual revenue-generating network growth. The system's Levelized Cost of Energy
Storage (LCOES)a key metric we live bystays optimized over its entire 15+ year life because you're not paying for
unused capacity upfront. Plus, every module is engineered and tested to the most stringent UL 9540 and IEC 62485
standards. We don't cut corners on safety; a thermal runaway event is a zero-ROI scenario, no matter how cheap the
initial kit was.

Case Study: North Carolina's Network Resilience Upgrade

Let me give you a real example from the field. A regional telecom operator in North Carolina had a cluster of sites in an
area prone to summer storm outages. Their mandate: ensure 72 hours of backup for critical comms, and reduce peak
demand charges. A traditional single-size-fits-all BESS would have been overkill for half the sites.

We deployed a scalable ModuStack container at the largest hub site, sized initially for 48 hours of backup. At two
smaller cell towers, we started with just the power conversion system and a single battery module, providing 12 hours of
backup. The total initial CAPEX was significantly lower than three separate large systems. The magic happened two
years later when they upgraded those cell towers to 5G. Over a weekend, our local team added two more modules to
each smaller site, extending backup to 36 hours without any service interruption or major electrical rework. The CFO
loved it because the CAPEX for the upgrade was tied directly to a new, revenue-generating service rollout. The ROI
was clear and incremental.

—————— S T il e e



Beyond the Battery Box: The Real Tech That Drives Your Returns

Now, "modular” isn't just a buzzword. The financial payoff comes from the engineering underneath. Let's break down
two critical pieces:

¢ Thermal Management & C-rate: A common mistake is focusing only on total energy (kWh). The power (kW)
you can pull safely is just as crucial, defined by the C-rate. A high C-rate battery stressed in a poorly cooled
container will degrade fast, killing your ROI. Our systems use a closed-loop liquid cooling that keeps cells at
their ideal temperature even during high-power events like grid outages. This extends cycle life
dramaticallymeaning the system delivers on its financial promise for years longer.

* Grid Services & Stacked Revenue: In many US markets and across Europe, a grid-connected BESS isn't just a
cost saver,; it's a revenue generator. With the right software and grid compliance (like IEEE 1547), your base
station storage can provide frequency regulation or capacity reserves to the grid. This turns a capex line item
into a potential profit center, fundamentally improving the ROl model. We design our systems with this grid-
interface capability from the start.

Honestly, I've seen too many projects where this "soft" infrastructure wasn't considered, locking the asset into a single,
limited use case. That's leaving money on the table.

What's Your Next Move?

The math is becoming inescapable. As the International Renewable Energy Agency (IRENA) reports, the global
weighted average cost of battery storage fell by over 90% between 2010 and 2023. The technology is ready and
economically compelling. The question for any telecom operator isn't really if to invest in storage, but how to structure
that investment to be as agile and future-proof as the network it supports.

Does your current energy strategy have the modularity to grow with your network? Or is it another piece of rigid
infrastructure that future you will have to work around? 1'd love to hear what your biggest hurdle is when modeling the
ROI for site poweris it the uncertainty of future load, the complexity of local grid codes, or something else entirely? The
best solutions start with the right que
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https://www.irena.org/publications/2023/March/Battery-Energy-Storage-System-costs
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