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Beyond Backup: Choosing the Right Grid-forming BESS for Your
Telecom Network

Hey there. Let's grab a virtual coffee. Over my two decades on site, from remote cell towers in Arizona to dense urban
deployments in Frankfurt, 1've had countless conversations with telecom operators. The question is no longer if you
need advanced energy storage, but which system will future-proof your network. Honestly, the shift from simple backup
to grid-forming Battery Energy Storage Systems (BESS) is the most excitingand criticalchange 1've seen. It's about
turning a cost center into a strategic asset. Let's talk about what really matters when evaluating the top players in this
space.

Table of Contents

e The Real Problem: More Than Just Keeping the Lights On

* What Makes a BESS "Grid-Forming"? It's Not Just Marketing
e Key Criteria for Selecting a Manufacturer

¢ A Practical Look at the Top Manufacturer Landscape

* A Case in Point: L essons from a German Deployment

* | ooking Beyond the Spec Sheet: Your Next Steps

The Real Problem: More Than Just Keeping the Lights On

We all know telecom sites need power reliability. But the old modela diesel genset and some lead-acid batteries sitting
idle 99% of the timeis financially and environmentally broken. The pain point I see firsthand isn't just outage
management; it's missed revenue and spiraling costs. Modern base stations, especially with 5G, are power-hungry. Grid
power is getting less predictable in many regions, and utility demand charges are soaring. A passive battery that only
wakes up during a blackout does nothing to address your daily OpEx. You're leaving money on the table and adding
unnecessary strain to the local grid infrastructure.

What Makes a BESS "Grid-Forming™? It's Not Just Marketing

This is crucial. A standard "grid-following" inverter needs a stable grid signal to sync to. When the grid goes down, it
goes offline. A true grid-forming BESS is different. It can independently create a stable voltage and frequency
waveform, acting as the "heartbeat" for a microgrid. It can black start a site, seamlessly balance variable solar or wind
input, and provide essential grid services like frequency regulation. According to a National Renewable Energy
Laboratory (NREL) report, grid-forming inverters are key to achieving high penetrations of renewables while
maintaining grid stability. For a telecom site, this means you can integrate local solar, reduce generator runtime to near
zero, and even create a revenue stream by supporting the utility.
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Key Criteria for Selecting a Manufacturer
When you look at any top 10 list, don't just compare watt-hours and price. Dig into these areas:

¢ Safety & Compliance as a Foundation: This is non-negotiable in the US and EU. UL 9540 for the system, UL
1973 for the batteries, and IEC 62619 for international projects are the bare minimum. I've walked away from
manufacturers who couldn’t provide clean, certified test reports. It's your biggest risk mitigator.

¢ Thermal Management Intelligence: Battery lifespan is everything. A high C-rate (charge/discharge speed) is
great for stacking value streams, but if the system can't manage the heat it generates, you'll degrade cells in a few
years. Look for liquid cooling or advanced, adaptive air-cooling systems. Ask about their cell-to-pack thermal
design.

¢ Total Cost of Ownership (TCO) & LCOE: The cheapest capex often leads to the highest lifetime cost. You need
to model the Levelized Cost of Energy (LCOE) for the system. A premium battery with superior cycle life and
round-trip efficiency might have a higher sticker price but a dramatically lower TCO over 15 years.

¢ Software & Grid Services Readiness: The hardware is just a box without smart software. Can the Energy
Management System (EMS) autonomously optimize for time-of-use rates, demand charge reduction, and
frequency response markets (like FERC 2222 in the US)? Is the interface something your team can actually use?

A Practical Look at the Top Manufacturer Landscape

I won't give you a static, numbered rankingbecause the "best" depends entirely on your specific site constraints and
business model. But based on consistent performance in the field and R&D focus, the leading contenders for telecom-
grade grid-forming BESS typically include a mix of established energy giants and agile tech innovators. You'll see
companies like Tesla, Fluence, and Wrtsil? bringing utility-scale experience down to the distributed level. On the other
hand, specialists like Highjoule Technologies have built a strong reputation by focusing precisely on the C&I and
telecom edge-of-grid applications. Our approach has always been to engineer for the real-world chaos of a base
stationextreme temperatures, limited maintenance access, and the need for plug-and-play simplicity that still meets UL
and IEC standards without exception.
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What separates the leaders? Proactive support. I've seen projects fail because a "top™ manufacturer's remote support
couldn't diagnose a firmware glitch. The right partner has regional technical hubs and can provide clear, actionable
performance data, not just an alarm log.

A Case in Point: Lessons from a German Deployment

Let me share a recent project in North Rhine-Westphalia, Germany. A telecom operator had 50 sites with aging backup
systems and wanted to integrate rooftop PV while providing grid stability services to the local DSO (Distribution System
Operator).

The Challenge: Space was extremely limited, regulations were strict (VDE-AR-N 4105 et al.), and the financial model
required stacking at least three value streams: backup, solar self-consumption, and primary frequency response.

The Solution: We deployed a containerized, grid-forming BESS at a pilot site. The system's key was its multi-port
inverter architecture, allowing simultaneous management of grid, PV, and the critical load. The advanced EMS was pre-
configured for the German market rules.

The Outcome: The site achieved 92% solar self-consumption, cut its grid energy draw by over 70%, and passed all
compliance testing on the first try. The operator is now rolling out the solution across its network. The takeaway? The
manufacturer's deep understanding of local grid codes and ability to provide a pre-certified, integrated solution was as
important as the battery chemistry itself.

Looking Beyond the Spec Sheet: Your Next Steps

So, you have a list of top manufacturers. Now what? Request detailed case studies from projects with a similar profile to
yoursask for the actual customer contact. Insist on a full TCO analysis, not just a quote. And most importantly, visit a
live deployment if you can. See how the system looks and sounds on site; talk to the local technicians who maintain it.

At Highjoule, we often start these conversations not with a brochure, but with a joint workshop to map your sites'
energy flow a d revenue poter B 0Nne I th be tt h hw]g:pnelhat-solves your spe c ic problem,
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not the one with the flashiest datasheet.

What's the biggest hurdle you're facing in your next BESS deployment? Is it the interconnection process, the financial
modeling, or something else entirely? Let's discuss.
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