Rapid Deployment BESS for Telecom: Solving Grid & Backup Power
Challenges
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When the Grid Flickers: Keeping Telecom Towers Online with Rapid
BESS

Honestly, few things are more frustrating than a dropped call or a frozen video stream. For telecom operators, that
frustration translates directly into revenue loss and customer churn. I've been on site during grid outages, watching
teams scramble with diesel generators, the smell of fumes in the air, and the clock ticking on battery runtime. The
traditional model for backing up critical infrastructure like telecom base stations is showing its age, especially here in
North America and across Europe where grid volatility is becoming a more frequent headline.
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The Real Problem: More Than Just Backup

For decades, the playbook was simple: a bank of lead-acid batteries for short-term ride-through, and a diesel generator
for prolonged outages. But let's be real, this approach has deep flaws. Generators are noisy, polluting, require constant
fuel logistics, and can be slow to start. In many European municipalities, tightening emissions regulations are literally
locking diesel gensets out. The batteries? They often just sit there, a sunk cost, degrading over time until they're needed
in an emergencyif they even work then.

The problem has evolved. It's not just about catastrophic blackouts anymore. It's about grid instabilitymomentary sags,
voltage fluctuations, and increasing frequency regulation needs as renewables penetrate the grid. 1've seen sensitive
telecom equipment reboot or fault from a dip that lasts less than a second. Your backup system needs to respond in
milliseconds, not minutes.

The Staggering Cost of Downtime

Let's talk numbers. The Lawrence Berkeley National Laboratory (LBNL) has highlighted that power outages cost the
U.S. economy billions annually. For a telecom carrier, a single cell site outage can impact thousands of customers and,
according to industry analyses, can lead to tens of thousands of dollars in lost revenue per hour, depending on location
and traffic. It's a direct hit to the bottom line.

But the agitation point is this: your existing backup assets are likely idle 99% of the time. That's a terrible return on
investment. What if that same asset could make you money, or at least offset its cost, during the 99% of the time the grid
is mostly okay?

Rapid BESS: The Mobile Power Solution

This is where the concept of Rapid Deployment Battery Energy Storage Systems (BESS) changes the game. Think of it
as "energy on demand" for critical infrastructure. Instead of a permanent, fixed installation at every single remote tower
(which can be cost-prohibitive), we're talking about containerized, plug-and-play battery systems that can be trucked to
a site, connected, and be operational within hours.
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I was skeptical at first. Moving multi-megawatt-hour batteries around? But the engineering has matured. These aren't
just boxes of cells; they are fully integrated power plants with built-in thermal management, grid-forming inverters, and
compliance with key standards like UL 9540 and IEC 62933 baked in. This is crucial for permitting and insurance,
especially in cautious European and North American markets.

Case Study: Rapid Response in Texas Hill Country

Let me walk you through a project we did with a regional telecom provider in Texas. They had a cluster of towers in a
rural area prone to seasonal wildfires and grid faults. The challenge was triple: provide reliable backup, avoid diesel due
to fire risk and fuel logistics, and do it on a tight CAPEX budget.

The solution was a 1.5 MWh, UL 9540-certified BESS on a skid-mounted platform. We pre-fabricated and tested the
entire unit at our facilitypower conversion, lithium-ion batteries, cooling, fire suppression, the works. It was delivered on
a flatbed truck.

On site, our team had it connected to the tower's switchgear and commissioned in under 8 hours. The beauty was its
dual function. Primary role: Seamless backup. During a grid outage, it takes the full load in less than 20 milliseconds.
Secondary role (the money saver): It participates in a grid services program with the local utility, discharging during
peak price hours to reduce the site's demand charges. Honestly, the demand charge savings alone are projected to cover
a significant portion of the system's lease cost.

The client now views the BESS not as a cost center, but as a grid asset. And if a tower's risk profile changes, they can
literally move it.

Key Technologies That Make It Work

You don't need a PhD in electrochemistry to get this, but understanding a few key points helps:

e C-rate (Charge/Discharge Rate): This is simply how fast a battery can charge or discharge relative to its size. A
1C rate means a 1 MWh battery can output 1 MW for one hour. For te hose
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sudden, high-power demands when equipment all boots at once. Our systems are engineered for that burst
capability without breaking a sweat.

* Thermal Management: This is the unsung hero. Lithium-ion batteries perform best and last longest within a
tight temperature window. A poorly managed system in Arizona or Spain will degrade rapidly. We use liquid
coolinglike the system in your car engine but more preciseto keep every cell in its happy place, which directly
translates to a lower Levelized Cost of Storage (LCOS) over 10+ years.

¢ Grid-Forming Inverters: This is the magic software. Older systems need a stable grid to sync to. Advanced, grid-
forming inverters in a rapid BESS can create a stable grid waveform from scratch. This means they can black-
start a site and even support microgrids with other generation sources, a huge plus for future-proofing.

Thinking Beyond Backup: The Revenue Stack

The real insight from being in the field is this: the business case for rapid BESS only closes when you look at the full
stack of value. For a telecom base station, that stack can include:

Value Stream Impact

Backup Power Reliability Avoids outage penalties & maintains service.

Demand Charge Management Cuts monthly grid power bills significantly.

Frequency Regulation (in some markets) Earn payments from the grid operator for stability services.
Deferral of Grid Upgrades Avoid costly transformer or line upgrades.

Sustainability Goals Reduces diesel use, cuts carbon footprint.

At Highjoule, when we design a rapid deployment system, we're not just selling a battery box. We're modeling this
entire value stack with our clients. Our service includes the ongoing monitoring and software updates to ensure the
system is always optimizing for the best financial and operational outcome, whether it's sitting in rural Germany or a
California substation.

The question for any telecom infrastructure manager isn't really "Can | afford a modern BESS?" It's becoming "Can |
afford to keep relying on last century's technology while my operational risks and costs climb?" 1'd love to hear what

your biggest pain point is with your current site power strategyis it fuel, reliability, or the sheer complexity of
maintenance?
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