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The Real Problem: It's Not Just About Backup Power

Let's be honest. For years, the conversation around power for telecom base stations, especially in remote or peak-
demand areas, has been stuck on one thing: backup. How do we keep the site running when the grid fails? But if you've
been on the ground like | have, from Texas to Bavaria, you know that's only half the story. The real, unspoken
challenge is the environmental and operational footprint of that backup power itself.

We're talking about oversized, one-size-fits-all systems that are over-engineered for daily use but still might fall short in a
true crisis. They're difficult to scale, a nightmare to maintain in harsh conditions, and honestly, their total cost of
ownershipincluding the environmental costis often a black box. The International Energy Agency (IEA) has pointed out
that the telecom sector's energy demand is growing, and with it, the need for smarter, more sustainable power solutions
(IEA Electricity 2024 Report). The problem isn't just keeping the lights on; it's doing it efficiently, responsibly, and
affordably for the next 20 years.

Why It Hurts: Cost, Complexity, and Carbon

Let's agitate that pain point a bit. I've seen this firsthand. A telecom operator deploys a massive, fixed battery system for
a new base station, sized for the worst-case, once-in-a-decade storm. 95% of the time, 40% of that battery capacity is
just sitting there, chemically aging, tying up capital, and taking up space. It's like buying a 40-ton truck for a daily
grocery run.

The financial pain is clear in the Levelized Cost of Storage (LCOE). When your asset utilization is low, your LCOE
skyrockets. But the environmental pain is subtler. That underutilized system still required a huge upfront resource
investmentmining, manufacturing, shipping. Its thermal management system runs more than it needs to, wasting
energy. And at end-of-life, you're decommissioning a huge, monolithic block that's hard to recycle efficiently. It's a lose-
lose-lose on efficiency, economics, and ecology.



https://www.iea.org/reports/electricity-2024

The Modular Answer: Thinking in Containers

This is where the philosophy of the scalable, modular mobile power container changes the game. It's not a new battery
chemistry; it's a new deployment and operational mindset. Think of it like building with LEGO blocks instead of
carving from a single stone.

The solution is a containerized Battery Energy Storage System (BESS) that is:

¢ Scalable: You start with the capacity you need for daily peak shaving and grid support. As demand growsmaybe
you add 5G radios or the site becomes a critical hubyou slot in additional, pre-integrated battery modules. No
complete system overhaul.

* Mobile: Need to shift power resources to a disaster recovery site or a temporary event? A truly mobile container,
built to road and safety standards (like UL 9540 and IEC 62933), can be relocated. That asset can now serve
multiple sites over its lifetime, dramatically improving its utilization and ROI.

* Optimized by Design: Every cubic inch is designed for purpose. Advanced thermal management (liquid cooling
is becoming the standard for high-C-rate applications) is built-in, ensuring safety and longevity. The power
conversion and safety systems are integrated, tested, and certified as a single unit before it ever leaves the factory.

At Highjoule, we've spent years refining this approach. Our Mobile Power Units are designed around this core
principle: flexibility without compromise on safety or performance. They arrive site-ready, with all the UL and IEC
certifications that engineers and site managers in North America and Europe require for a smooth, compliant
deployment.

Beyond the Battery: The Full System View

Okay, let's get a bit technical in a simple way. When we talk environmental impact, we must look at the whole system,
not just the battery cells.
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life. A well-designed modular container uses a system that keeps the cells in their "Goldilocks zone"not too hot, not too
coldwith minimal energy use. This directly extends the system's usable life and reduces its long-term carbon footprint
per kWh delivered.

C-rate in the Real World: C-rate is basically how fast you can charge or discharge the battery. A system designed for the
high, sudden draws of a telecom base station (a high C-rate) with minimal degradation is key. A modular system can be
configured so that the discharge load is shared optimally across modules, preventing any single unit from being over-
stressed. This reduces heat, extends life, and again, improves that overall lifecycle efficiency.

The LCOE Winner: When you combine higher asset utilization (using the system for daily energy management and
backup), longer lifespan (from better thermal and electrical management), and redeployability, the Levelized Cost of
Energy plummets. The National Renewable Energy Lab (NREL) has shown that standardization and modularity are
key drivers for reducing BESS costs (NREL Energy Storage Cost Report). A lower LCOE is the ultimate indicator of a
lower resource-intensity footprint.

A Case in Point: The California Story

Let me give you a real example. We worked with a regional telecom provider in Northern California. They had a
cluster of base stations in fire-prone areas facing two issues: public safety power shutoffs (PSPS) and soaring demand
charges.

The Challenge: They needed resilient backup for PSPS events but also wanted to cut costs daily. Fixed solutions for
each site were prohibitively expensive and slow to permit.

The Deployment: We deployed three of our UL 9540-certified modular power containers. Initially, they were stationed
at the highest-priority sites. Their integrated energy management systems were programmed to perform daily peak
shaving, automatically discharging during expensive grid peaks and recharging during off-peak hours or from on-site
solar.

The Pivot: During peak fire season, one container was physically moved (on a standard flatbed) to a critical site in a pre-
evacuation zone within 48 hours. The other two containers provided extended coverage for their home sites. The
mobile, modular nature allowed them to dynamically reallocate their capital investment based on real-time risk.

The Outcome: They saw a 22% reduction in annual energy costs at the equipped sites, ensured 72+ hours of backup for
critical communications during shutoffs, and have a plan to rotate these units to new sites as the network evolves. The
environmental win? Three containers did the job that might have required five or six fixed systems, saving tons of
concrete, copper, and embodied carbon.



https://www.nrel.gov/analysis/energy-storage-costs.html

Making the Move: What to Look For

So, if you're considering this path, what matters? From my two decades on site, it comes down to three things beyond
the spec sheet:

1. Certification as a Unit: Don't just buy batteries and a container. Insist on a solution that is tested and certified as
a complete system (UL 9540, UL 9540A for fire safety). This is non-negotiable for safe, insurable, and permit-
able deployment in the US and EU.

2. True Serviceability: Can individual modules be safely serviced or replaced on-site without taking the whole
container offline? How is the thermal system maintained? Ask for the real-world maintenance playbook.

3. The Software Brain: The hardware is just muscle. The energy management system (EMS) is the brain. It must
seamlessly integrate peak shaving, state-of-charge management for backup readiness, and possibly renewable
input. It should provide clear data on system health and, yes, its environmental contribution (kWh shifted,
carbon offset, etc.).

The goal isn't just to buy a battery. It's to acquire a flexible, efficient, and responsible power asset. The modular mobile
container isn't the future; it's the practical, deployable solution we need for the complex challenges of today's grid and
today's climate. What's the first site on your network where this approach could start paying backfinancially and
environmentally?

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://glenproperty.co.za/articles/environmental-impact-of-scalable-modular-mobile-power-container-for-telecom-base-
stations
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