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Beyond Backup: The Quiet Environmental Win of Black Start BESS for
Telecom

Honestly, if you've been in this industry as long as | have, you've seen the evolution. We used to talk about batteries just
in terms of runtime C how many hours can you keep the lights on? But walking through telecom sites from California to
North Rhine-Westphalia over the last decade, the conversation has fundamentally shifted. It's no longer just about "if"
the power goes out, but "how" we recover, and more importantly, what the environmental cost of that resilience is.
That's where the story of Black Start capable Battery Energy Storage Systems (BESS) gets really interesting, and frankly,
where we're seeing a major win for both the planet and the balance sheet.

Quick Navigation

e The Diesel Habit We Can't Seem to Kick
e The Black Start Difference: More Than a Buzzword
e Measuring the Green Impact: Data Doesn't Lie

e A View from the Field: California's Lesson
[ ]
[ ]

The Tech Behind the Benefits
Making the Shift Practical

The Diesel Habit We Can't Seem to Kick

Let's start with the obvious problem. For decades, the gold standard for critical backup power, especially for remote
telecom base stations or during widespread blackouts, has been the diesel generator. It's loud, it's smoky, and it needs
constant fuel logistics and maintenance. I've been on site during extended outages where the drone of those generators
is just a constant background hum C and so is the smell of diesel exhaust. The operational headache is one thing, but
the environmental aggravation is another. We're talking about direct CO2 emissions, particulate matter, and NOx
emissions right at the source, often in areas where air quality is a growing concern.

The real agitation comes during what we call a "black start" scenario C when a grid segment is completely dead. A
standard backup system might keep the base station online, but it can't help restart the local grid. That job still falls to
large, centralized C and often fossil-fuel-based C plants. This creates a paradox: we're deploying renewables and storage
to decarbonize, but our ultimate fallback for the worst-case scenario remains firmly in the carbon-intensive past.

The Black Start Difference: More Than a Buzzword

This is where a properly engineered Black Start capable BESS changes the game. Think of it not just as a backup
battery, but as an independent micro-grid starter. When the grid fails, this system doesn't just passively power its load,; it
can actively create a stable voltage and frequency "island" to energize the local distribution lines and sequentially
reconnect critical loads, including potentially other nearby infrastructure. It's like having a silent, emission-free power
plant in a container.
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Measuring the Green Impact: Data Doesn't Lie

The environmental math here is compelling. According to the International Energy Agency (IEA), the telecom sector’s
energy consumption is rising, and resilience is becoming more energy-intensive. A Black Start BESS directly tackles the
emissions from diesel use. Let's break it down:

¢ Direct Emission Elimination: No onsite combustion means zero direct emissions of CO2, SOx, NOx, and
particulates at the telecom site during an outage.

* Reduced Spinning Reserve: By providing localized black start capability, these systems can reduce the need for
fossil-fuel power plants to be kept in "spinning reserve" mode C a state where they burn fuel just to be ready to
start. The National Renewable Energy Lab (NREL) has highlighted how distributed energy resources can
optimize grid services and reduce this inefficient practice.

¢ Enabling Higher Renewable Penetration: A BESS with black start functionality is a key asset for grid operators.
It makes the grid more resilient and flexible, allowing for higher integration of variable renewables like wind and
solar without compromising security of supply.

A View from the Field: California's Lesson

I want to share a case that really drove this home for me. We worked with a telecom provider in Northern California,
an area prone to both wildfires and Public Safety Power Shutoffs (PSPS). Their challenge was twofold: ensure 99.99%
uptime for critical communication towers and reduce the environmental footprint of their resilience strategy, which was
entirely diesel-based.

The solution was a containerized BESS from Highjoule, designed to UL 9540 and IEC 62933 standards, with
integrated black start capability. We didn't just drop in a battery; we co-engineered the power conversion system and
controls to allow the unit to initiate a stable microgrid. During a planned PSPS event last year, the system performed
flawlessly. It kept the tower online and, importantly, allowed a nearby emergency response center to be powered up
without waiting for the main grid's restoration. The diesel genset on site? It never even turned on. The client estimated

a reduction of over 15 metric tons of CO2 emissions that would have been generated during that 48-hour event alone,
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not to mention the fuel savings and avoided maintenance.

The Tech Behind the Benefits

So, how does this work in practice? It boils down to a few key engineering principles we prioritize at Highjoule:

¢ High C-rate Capability: "C-rate" simply means how fast a battery can charge or discharge relative to its size. For
black start, you need a high discharge C-rate to deliver that sudden, large burst of power (the "inrush current")
to energize transformers and motors without stumbling. It's like the difference between a gentle stream and a fire
hose when you need to put out a blaze.

* Advanced Thermal Management: Pushing that much power generates heat. A passive cooling system won't cut
it. We use active liquid cooling to keep the battery cells in their optimal temperature window. I've seen firsthand
on site how this extends cycle life and maintains performance during repeated, high-stress black start sequences,
which directly improves the system's lifetime cost (the Levelized Cost of Energy, or LCOE).

¢ Grid-Forming Inverters: This is the secret sauce. Unlike typical grid-following inverters that need an existing
grid signal to sync to, grid-forming inverters can create that stable voltage and frequency waveform from scratch.
They act as the "leader" for the new microgrid. Ensuring this technology is robust and complies with IEEE 1547
standards for interconnection is non-negotiable.

Making the Shift Practical

For a network operations manager in the US or Europe, the question is: "How do | get this reliability without the
complexity?" The key is partnering with a provider that understands the full stack C from the cell chemistry and
UL/IEC compliance to the grid codes and onsite deployment realities. At Highjoule, our approach is to design the
black start logic and safety protocols into the system from the beginning, not as an afterthought. This means pre-
certified containers, localized service teams for commissioning and maintenance, and clear documentation that satisfies
both your internal safety officers and local utility requirements.

The enwronmental |mpact of your re5|I|ence strategy |s now a board level discussion. Moving from diesel dependence to
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a Black Start BESS isn't just a technical upgrade; it's a tangible step towards your sustainability targets and ESG
reporting. It turns a cost center (backup power) into a strategic, future-proof asset. So, next time you hear that diesel
generator Kick in, ask yourself: is there a quieter, cleaner, and smarter way to be ready for the dark?
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