Optimizing 20ft Container BESS for Telecom Towers: A Practical Guide
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How to Optimize a 20ft High Cube Photovoltaic Storage System for
Telecom Base Stations: Coffee Chat with a Field Engineer

Honestly, if you're managing telecom infrastructure in North America or Europe right now, you're probably juggling
two massive pressures: the need for rock-solid, 24/7 power reliability, and the board's push to slash operational costs
and carbon footprint. I've seen this firsthand on site, from remote towers in Arizona to wind-swept sites in Scotland.
The old diesel-guzzling paradigm is not just expensive; it's becoming a regulatory and PR liability. That's where the
20-foot high-cube containerized Battery Energy Storage System (BESS), coupled with solar, comes in. But here's the
thingjust plonking a standard container down isn't the answer. True optimization is what separates a cost center from a
future-proof asset. Let's talk about how to do it right.
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The Real Problem: It's More Than Just Backup Power

The phenomenon | see across the industry is a "check-the-box™ approach to energy storage. A telecom operator knows
they need backup, maybe wants to add some solar, and opts for a containerized BESS because it's modular. The pain
starts post-deployment. Maybe the system can't handle the brutal thermal cycles of a Nevada desert, leading to
premature battery degradation. Or the integration with existing power equipment is clunky, requiring constant site
visits. The core problem isn't a lack of storageit's a lack of a holistically optimized storage system designed for the
specific, punishing duty cycle of a telecom base station, which is far more dynamic than a simple "grid goes down,
batteries on" scenario.

Why "Good Enough" Isn‘t Good Enough: The Cost of Compromise

Let's agitate that pain a bit with some data. According to the National Renewable Energy Laboratory (NREL),
improper thermal management can accelerate battery capacity loss by up to 30% in high-ambient environments. For a
telecom site, that doesn’t just mean replacing batteries sooner; it means risking runtime during a critical outage.
Furthermore, a non-optimized system fails to maximize "value stacking." It might provide backup but miss out on daily
energy arbitrage (charging from cheap solar/grid, discharging during peak rates), which is where the real ROI lives.
The financial model falls apart if you're only solving for one function.

The Optimized 20ft Container Solution: A System, Not a Box

So, what's the solution? It's treating the 20ft high-cube container as a fully integrated, smart power platform. At
Highjoule, we don't see it as just a battery box. We see it as a pre-fabricated, plug-and-play power plant that's been pre-
optimized around three pillars: Safety by Design, Total Cost of Ownership (TCO), and Operational Simplicity. This
means everything from the cell selection and C-rate configuration to the climate control and grid interconnection
hardware is chosen and tested together, long before it reaches your site. It arrives with UL 9540 and IEC 62619
certifications not as an afterthought, but as the foundational blueprint. This is what allows for rapid, permit-friendly
deployment across different counties and statesa huge headache removed.
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Case in Point: A 50-Tower Network in the Southwest US

Let me give you a real example. We worked with a regional telecom provider operating about 50 towers across Arizona
and New Mexico. Their challenges were textbook: high grid demand charges, frequent voltage sags, a desire to integrate
existing rooftop solar, and a mandate to reduce diesel generator runtime. The "standard" container solution offered to
them had a one-size-fits-all battery configuration and a basic air-cooling system.

Our optimized approach was different. We performed a site-by-site load and solar generation analysis. For most sites,
we configured a 20ft container with a slightly lower peak C-rate battery (more on that below), which is more cost-
effective and generates less heat for the long-duration, medium-power discharge profile of a telecom site. We then
paired it with a direct-liquid cooling system that is about 40% more efficient than forced air in 110F+ ambient
temperatures. This alone drastically reduced the auxiliary power load (the energy the container itself uses to stay cool),
leaving more stored energy for the tower.

The integration was key. The container's power conversion system (PCS) was pre-configured to seamlessly accept input
from their legacy solar arrays and coordinate with the generators. The result? They cut their peak demand charges by
an average of 18%, reduced diesel fuel consumption by over 70%, and now have a resilient, software-upgradable
platform. The optimization was in the details.

Key Technical Insights from the Field
Here are a few practical, non-academic insights I've learned from optimizing these systems:

e C-rate Isn't Just a Spec: Everyone wants a high C-rate (fast discharge). But for a telecom site, the battery isn't
often dumping all its energy in one hour. It's supporting loads for 4, 6, 10 hours. A battery optimized for a lower,
steady C-rate is often more efficient, has a longer lifespan, and is cheaper per kWh. It's about matching the
battery chemistry and configuration to the actual duty cycle.

¢ Thermal Management is the Lifespan Governor: Think of heat as a battery’s silent killer. In a sealed 20ft
container in direct sun, internal temperatures can skyrocket. An optimized system uses active liquid cooling with
precise ep e module within a 2-3C window of its ideal temperature. This is non-




negotiable for hitting that 10+ year design life, especially under IEC 62619 cycle life testing protocols.

* L COE is Your True North Metric: Levelized Cost of Energy (LCOE) sounds complex, but it's simply the total
cost of owning and operating the system divided by the total energy it will dispatch over its life. Optimization
directly attacks every part of that equation: higher efficiency (more energy out), better cooling (longer life), and
smart software (more revenue-generating cycles). A lower LCOE is what makes the business case unassailable.

Making It Work for Your Operations

The goal isn't to turn your team into battery experts. The goal is to give you a resilient, profitable asset that runs quietly
in the background. That's why our optimized containers come with a unified, cloud-based monitoring platform. Your
network ops center can see the state of charge, performance, and health of every BESS across your network just like any
other network element. And because we've built them with serviceability in mind, any maintenance is modularswapping
a fan or a battery module doesn't require taking the whole site offline.

So, if you're evaluating storage for telecom sites, look beyond the basic kWh and MW specs. Ask about the thermal
strategy for your specific climate. Drill into the integration capabilities with your existing solar and generators. Request
the projected LCOE based on your local utility rates and solar profile. That's how you find a partner, not just a vendor.

What's the biggest operational headache your telecom power infrastructure is causing you right nowis it fuel costs,
unpredictable maintenance, or grid reliability issues?
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