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Beyond Backup: The Real Environmental Math of Grid-forming 5MWh
BESS for Telecom

Honestly, when I'm on site with telecom operators in places like California or Bavaria, the conversation has shifted. It's
not just about "keeping the lights on" during an outage anymore. The pressing question I hear is: "We need this
resilience, but what's the real environmental cost of a 5-megawatt-hour battery system powering our critical base
stations? Are we just trading one problem for another?" It's a fantastic, responsible question. Let's talk about it over a
virtual coffee.
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The Real Problem: More Than Just Carbon Accounting

The standard thinking goes: "Batteries = green." But for a utility-scale 5MWh system supporting a cluster of telecom
towers, the environmental impact is a multi-layered equation. It's about the manufacturing footprint of the batteries
themselves, sure. But it's also about what that system enables and what it replaces.

I've seen this firsthand. Many sites still rely on diesel generators as primary backup. A 5MWh BESS doesn't just sit
there; it actively prevents hundreds of hours of diesel runtime annually. According to the International Energy Agency
(IEA), diesel generators at telecom sites are a significant, often overlooked, source of localized emissions and particulate
matter. The real environmental problem isn't just grid carbon intensity; it's the locked-in dependency on fossil fuels for
resilience.

The Hidden Cost of "Business as Usual"

Let's agitate that pain point a bit. A diesel generator might seem like a simple capex solution, but its operational
environmental cost is staggering. We're talking about continuous NOx and SOx emissions, noise pollution (which has a
real ecological impact), and the risk of fuel spills. Financially, you're also tied to volatile fuel prices and high
maintenance.

More subtly, without a grid-forming BESS, you can't effectively integrate on-site solar or wind. That green power either
gets curtailed or can't be used to support the critical load during a grid disturbance. So, you're left with a binary choice:
stable dirty power or unstable clean power. This is the dilemma modern network operators face.

The Solution: A 5MWh Grid-forming BESS, Broken Down

This is where a properly designed, utility-scale 5MWh Grid-forming Battery Energy Storage System changes the game.
It's not a passive backup asset. It's an active grid citizen that delivers a net-positive environmental return over its 15-20
year life.

Here's how the environmental math works in favor:

https://www.iea.org/
https://www.iea.org/


Direct Displacement: It eliminates 95%+ of diesel generator starts. One project I worked on in Texas saw diesel
runtime drop from an estimated 200 hours/year to under 10.
Renewable Enabler: Its grid-forming capability means it can create a stable electrical "island" powered primarily
by on-site solar. This turns intermittent renewables into firm, dispatchable power for your critical load.
Grid Decarbonization Aid: By providing fast frequency response and voltage support, it allows the wider grid to
incorporate more wind and solar, indirectly lowering the grid's carbon intensity. A study by the National
Renewable Energy Laboratory (NREL) highlights how storage is a key accelerator for high renewable
penetration.
Lifecycle & Second Life: The industry is moving fast. With responsible sourcing, high-efficiency manufacturing,
and established second-life applications (like stationary storage for less demanding duties), the upfront embodied
carbon of the batteries is amortized over decades of high-value service and then given a further useful life.

  

Case in Point: A Project in the German Countryside

Let me tell you about a deployment we did with Highjoule for a major telecom provider in Lower Saxony, Germany.
The challenge was a cluster of three critical base stations in an area with excellent wind resources but an increasingly
unstable grid.

The Old Setup: Three large diesel generators, refueling contracts, and rising community complaints about noise during
monthly test runs.

The Highjoule Solution: We deployed a single, integrated 5MWh Grid-forming BESS in a 20-foot containerized
solution. It was designed to UL 9540 and IEC 62933 standards, which was non-negotiable for their risk and insurance
teams.

The Outcome: The diesels are now literally the last line of defense. The BESS handles all short-duration grid dips and
99% of outages. It also seamlessly integrates power from a newly installed small wind turbine, making the site nearly self-
sufficient during outages. The local environmental authority was thrillednoise complaints dropped to zero, and the site's
reported carbon footprint for backup power fell by an estimated 82% in the first year. The Levelized Cost of Energy
(LCOE) for backup, when factoring in fuel and maintenance savings, became highly favorable.

https://www.nrel.gov/
https://www.nrel.gov/


Making It Work: The Nuts and Bolts You Need to Know

As an engineer, I know you want the practical details. Making this environmental benefit real hinges on a few key
technical choices:

Cell Chemistry & C-rate: We often recommend lithium iron phosphate (LFP) for these applications. It's not just
about safety (which is paramount), but also longevity. A moderate C-rate (like 0.5C or 1C) means less thermal
stress, longer life, and better overall energy efficiency over the system's lifetime. Chasing the highest possible
power in the smallest box often sacrifices long-term environmental and economic performance.
Thermal Management is Everything: This is where I've seen projects fail. A precise, low-energy liquid cooling
system isn't a luxury; it's essential for maintaining cell health, safety, and efficiency in both desert heat and
Nordic winters. Poor thermal management increases degradation, which means you'll need to replace batteries
soonera huge environmental and financial cost.
Thinking in LCOE, Not Just Capex: The environmental and business cases align here. When you evaluate a
BESS, ask for the projected LCOE over 15 years. A system with better degradation, higher round-trip efficiency,
and intelligent controls will have a lower LCOE and a higher net environmental benefit. At Highjoule, we
model this exhaustively for clients because it tells the true story.

The journey to a resilient, low-impact telecom network isn't about a single product. It's about a system designed with
the full lifecycle in mindfrom responsible manufacturing and robust safety (aligned with your local UL or IEC standards)
to daily operation and eventual repurposing. The right 5MWh Grid-forming BESS isn't an environmental cost; it's one
of the most powerful tools you have to actually reduce your network's footprint while making it stronger.

What's the biggest hurdle you're facing when calculating the true sustainability of your network resilience plans?
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