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The Unseen Footprint: A Real Talk on the Environmental Impact of
Outdoor BESS for Your Data Center

Honestly, when we talk about backup power for data centers, the conversation usually starts and ends with one thing:
reliability. Can it keep the servers humming during an outage? That's the non-negotiable. But over a coffee the other
day with a facilities manager from a major tech firm, the question shifted. "We're pushing hard on our PUE and water
usage," he said, "but what's the real environmental impact of plunking that big battery container out in the parking lot?"
It stopped me. He's right. In our race to secure uptime, we often overlook the full lifecycle story of the very solution
that's supposed to be part of a greener futurethe outdoor Battery Energy Storage System (BESS).

I've seen this firsthand on site. We deploy these rugged, IP54-rated containersthey keep the elements out and the power
inand call it a day. But the environmental calculus is more nuanced. It's about the embodied carbon in the steel, the
mining of critical minerals, the efficiency losses that generate heat (and require more cooling), and frankly, what
happens to the whole system 15 years down the line. This isn't just theoretical; it's becoming a material concern for
ESG reporting and total cost of ownership in Europe and North America.
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The Problem: The "Out of Sight, Out of Mind" Fallacy

Here's the common mindset: An outdoor BESS container is a black box. It's IP54, it meets UL 9540, it's installed, and
we move on. The environmental impact is considered "low" because it's enabling renewables or preventing diesel
generator use. While that end-use benefit is absolutely critical, it's only part of the picture. The agitating truth is that a
poorly considered BESS can introduce hidden inefficiencies and long-term liabilities.

On a project in Texas, | saw a container that was essentially cooking itself. The thermal management system was
undersized for the local climate. The system had to work harder to cool itself, drawing more parasitic load from the
grid, which in turn increased its operational carbon footprint. Its round-trip efficiency dropped, meaning more energy
was wasted as heat for the same backup capacity. This isn't just an engineering hiccup; it's a lifecycle environmental cost
that many don't budget for. The focus was solely on upfront capital expense and the IP rating, not on the total
environmental impact over its service life.

The Numbers: More Than Just Carbon

Let's ground this with some data. The International Energy Agency (IEA) notes that the electricity sector's journey to
net zero is underpinned by a massive scale-up of storage. But they also emphasize the need for sustainable supply chains.
A study by researchers at MIT highlighted that the manufacturing phase of a grid-scale lithium-ion BESS can
contribute significantly to its overall lifecycle carbon footprint, depending on the energy mix used in production.

This is where standards like IEC 62933-5-2 on sustainability for BESS come into play. It pushes us to look at the whole
story: from responsible sourcing (think EU's upcoming battery passport regulations) to designing for disassembly and
recycling. For a data center operator this translates to tanglble risks: future regulatory compllance asset resale value

.'-.i-.--l----rru—.i---.-u"n-ri .r jae

S = e " —


https://www.iea.org/

carbon.

The Solution: Building a Greener IP54 Container from the Ground Up

So, how do we turn this into a solution? It starts by redefining what an "1P54 Outdoor Energy Storage Container" is.
It's not just a weatherproof box. It's a holistic system where every component is chosen for performance and
sustainability. At Highjoule, when we engineer a container for a critical backup application, we're thinking in layers:

¢ The Shell: Using higher-grade, corrosion-resistant steel that lasts longer, reducing replacement cycles. We even
evaluate recycled content where structural integrity allows.

* The Heart (The Battery): Partnering with cell manufacturers who have transparent, low-carbon supply chains
and clear end-of-life pathways. It's about the chemistry's full lifecycle, not just its density.

® The Brain & Nervous System (BMS & Thermal Management): This is the big one. An intelligent Battery
Management System (BMS) and precision cooling system work in lockstep to minimize energy waste. It's about
keeping every cell in its optimal temperature range with the least amount of energy expended. This directly
boosts system efficiency and lifespan, which is the single biggest lever to reduce the Levelized Cost of Storage
(LCOS) and environmental impact per MWh delivered.

The goal is to design a system where the environmental "solution" (backup power) doesn’t create a new set of problems.
It's baked into our compliance DNA toobuilding to not just meet UL 9540 for safety, but to align with the emerging
frameworks that assess environmental performance.

Case in Point: A German Colocation Facility's Journey

Let me give you a real example from North Rhine-Westphalia. A colocation provider needed to expand backup power
for a new server hall. Their mandate was strict: no diesel gensets for regular backup, and the new solution had to align
with their corporate net-zero roadmap.

pace. The outdoor solution had to be compact, incredibly reliable, and have a
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verifiably lower carbon footprint than the alternative. They were also concerned about noise and heat rejection affecting
their site's PUE.

The Deployment: We worked with them to deploy a custom P54 containerized BESS. The key differentiators were a
glycol-free, indirect liquid cooling system that used a non-toxic refrigerant, and a modular design that allowed for future
capacity upgrades without scrapping the entire enclosure. The BMS was integrated with their building management
system to optimize charging from their on-site solar PV during off-peak hours, further greening the input power.

The Outcome: Beyond providing the required 4-hour backup, the system became a tool for grid services (primary
frequency response), creating a new revenue stream. More importantly, our lifecycle assessment report gave them the
hard data they needed for their ESG disclosure, covering everything from embodied carbon to end-of-life recycling
plans. The thermal management design ensured zero waste heat was dumped near the data center air intakes,
protecting their core PUE metric.

From the Field: Thermal Management is Your Secret Weapon

If there's one piece of expert insight | can leave you with, it's this: Stop thinking of thermal management as just a
cooling problem. In the context of environmental impact, it's your primary lever for efficiency and longevity.

Every degree of unnecessary heat is wasted energy. More critically, sustained heat stress accelerates cell degradation.
I've torn down older systems where poor thermal gradients within the container led to a 20% capacity fade in some
modules while others were still healthy. This uneven aging forces an early replacement of the entire battery banka
massive environmental and financial hit.

A sophisticated, evenly distributed cooling system, paired with that smart BMS, keeps the cells happy. A happy cell
operates efficiently, lives longer, and delays that end-of-life moment. This directly improves your system's LCOE
(Levelized Cost of Energy) and drastically reduces its lifecycle environmental footprint. When you're evaluating a
container, don't just ask about the IP rating and the warranty. Ask, "How does your thermal system ensure uniform cell
temperature at minimal energy cost? Show me the data." The answer will tell you almost everything you need to know
about the vendor's depth of understanding.

The conversation about backup power is evolving. It's not just "Will it work?" but "How does it work, and at what cost
to our planet?" The right outdoor BESS, designed with its full lifecycle in mind, is a powerful answer. What's the first
guestion you're asking your teamor your vendorabout your next backup power project's environmental story?
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