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The Green Dilemma: Powering Data Centers in an ESG World

Let's be honest. Every data center operator | meet in Frankfurt or Silicon Valley is facing the same pressure. You're
tasked with achieving 99.999% uptime, scaling capacity to handle Al workloads, and doing it all while slashing your
Scope 2 emissions and hitting aggressive ESG targets. The traditional answer rows and rows of diesel generators is
becoming a reputational and regulatory nightmare. So, utility-scale Battery Energy Storage Systems (BESS) have rightly
become the go-to for backup power. But here's the quiet part no one said out loud until recently: not all BESS
deployments are created equal from an environmental standpoint. Building a 100MWh fortress of a battery isn't
inherently "green." Its real environmental impact is decided on the drawing board, in the factory, and crucially, on your
site.

The Environmental Impact Goes Beyond the Battery Cell

We get fixated on the chemistry LFP vs. NMC and rightly so. But from my 20 years on site, |'ve seen the hidden
footprint. It's in the 40-foot containers shipped half-empty because the system wasn't right-sized. It's in the excessive site
prep and concrete needed for a monolithic, non-modular design. It's in the inefficient thermal management that chews
through energy to keep the pack at 25C, ironically drawing power from the very grid you're trying to decarbonize.

The International Energy Agency (IEA) notes that while battery demand is soaring, the energy intensity of
manufacturing and the overall system efficiency are critical levers for sustainability. A high-performing BESS isn't just
about power output; it's about minimizing total resource use per MWh delivered over its lifetime.

A Case Study in Numbers: 28MW/112MWH in Northern Germany

I want to talk about a project we were involved with in Schleswig-Holstein, Germany. A cloud provider needed backup
for a two-building data center campus. The initial plan was a single, large 20MW/80MWh system. But a deep dive
revealed their load profiles were phased. Building B would come online 18 months after Building A.

The challenge? Deploying the full system upfront meant a huge capital outlay and, honestly, a lot of stranded capacity
sitting idle, degrading slowly. The "green™ premium was being paid for nothing. The solution was a scalable, modular
architecture based on 5MWh building blocks. We deployed 16MW/64MWh for Phase 1, perfectly aligned with
Building A's load. The footprint was 35% smaller initially, reducing site disturbance. When Building B was ready, we
integrated four additional 5MWh modules. No major civil rework, no re-engineering of the main power conversion
system. The scalability wasn't just a cost saver; it drastically reduced the embodied carbon of the initial installation by
avoiding overbuilding.
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Why Scalable, Modular 5MWh Units Make a Tangible Difference

This gets to the heart of the "Environmental Impact of Scalable Modular 5SMWh Utility-scale BESS." The modular
approach is a sustainability driver in three key ways:

* Right-Sizing & Waste Reduction: You build what you need, when you need it. This avoids the environmental
cost of manufacturing, shipping, and installing excess battery capacity that isn't utilized for years.

¢ | ogistics & Embodied Carbon: A 5MWh unit is a standardized, transport-optimized package. Compared to
shipping custom mega-units, you fill container ships more efficiently, reducing the carbon-per-kWh-transported.
At Highjoule, our modules are designed for intermodal transport they move easily from ship to rail to truck.

¢ Lifecycle & Second Life: At end-of-life for data center duty (typically at 80% capacity), a modular unit can be
decommissioned and redeployed for less demanding grid-support applications as a whole. Monolithic systems
are often too cumbersome for this, leading to earlier full recycling. Modularity extends the total useful life of the
battery materials.

The Unsung Hero: Thermal Management's Role in Sustainability

If I had a dollar for every time I've seen a BESS's efficiency killed by poor thermal design... Honestly, this is where you
win or lose the environmental edge. Battery degradation is a function of temperature and C-rate (the speed of
charge/discharge). An inefficient cooling system that runs constantly might keep cells cool but uses significant parasitic
load energy that never makes it to your data center.

Our approach at Highjoule, which is fully compliant with UL 9540 and IEC 62933 standards, uses a predictive, liquid-
cooled system. It doesn't just react to heat; it anticipates it based on load and ambient conditions. By maintaining a
tighter temperature band with less energy, we reduce degradation. This means the battery maintains a higher capacity
for longer, delaying the point at which you need to add more modules or replace the system. That's a direct positive
environmental impact: more energy storage service life from the same raw materials.
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Business leaders understand Levelized Cost of Energy (LCOE). For BESS, a lower LCOE isn't just an economic win;
it's a sustainability indicator. A system with a high LCOE often hides inefficiencies: faster degradation (more frequent
replacement), higher O&M energy use, or poor round-trip efficiency (wasting more renewable energy in the storage
cycle).

The modular 5MWh scale hits a sweet spot. It allows for optimal power electronics sizing, reducing conversion losses. Its
standardized design simplifies maintenance and parts availability, lowering operational overhead. When you combine
this with the extended lifecycle from superior thermal management, the LCOE drops significantly. According to a
NREL report, system design and operational efficiency are among the top factors influencing BESS LCOE. A lower
LCOE system is, fundamentally, a higher-utilization, longer-lasting asset that squeezes maximum value from every ton
of material invested.

Localized Deployment: The Final Piece of the Green Puzzle

Finally, let's talk about the field. A "green" system that requires specialist engineers to fly in from overseas for
deployment and service for 15 years adds a massive, hidden carbon tail. Our model at Highjoule is built on localized
expertise. Our modular systems are pre-configured and tested to UL/IEC standards in-region, with documentation and
training for local technicians. This slashes commissioning time and the carbon cost of ongoing support. The goal is a
system that's not just manufactured efficiently, but deployed and maintained with a minimal logistical footprint.

So, when you evaluate a BESS for data center backup, look beyond the marketing. Ask about the scalability roadmap,
demand the thermal management efficiency data, and calculate the true LCOE over 15 years. The most sustainable
choice isn't just the one with the "greenest” chemistry; it's the one engineered from the ground up to do more with less,
for longer. What's the one question about your potential BESS project's real footprint that keeps you up at night?
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