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The Hidden Problem in Your Backup Power Plan

Honestly, when most data center operators and facility managers here in the US and Europe talk about backup power,
the first words out of their mouths are "uptime," "reliability," and "cost per kW." I get it. I've sat in those planning
meetings. But over the last few years, especially on-site during commissioning, I've started hearing a new, persistent
question whispered after the main agenda: "What's the environmental cost of keeping the lights on?"

It's a quiet crisis. You've committed to net-zero goals, your investors are asking for ESG reports, and your customers are
choosing providers based on carbon footprints. Yet, your most critical assetthe backup system that ensures 99.999%
uptimemight be your biggest sustainability blind spot. The traditional playbook? Rows of diesel generators, tested
monthly, spewing fumes, or even large, standalone battery systems charged purely from the grid, which, let's be real, in
many regions still runs on fossil fuels. You've solved the reliability problem, but you've created a massive carbon
liability. It feels like fixing a leak with a bucket that has a bigger hole.

The Carbon Tradeoff: Backup Power's Dirty Secret

Let's agitate that pain point a bit. The International Energy Agency (IEA) points out that data centers and data
transmission networks are responsible for about 1% of global electricity-related GHG emissions, and that demand is
soaring. Your backup system is a part of that footprint, not just in operation, but in its entire lifecyclemanufacturing,
transportation, daily cycling, and end-of-life.

Here's what I've seen firsthand: A facility installs a massive BESS for backup. It's great for reducing demand charges.
But it draws power from a grid mix that's 40% natural gas. Every time it cycles, it's indirectly emitting CO2.
Meanwhile, the roof space or adjacent land sits empty, perfect for solar, but the idea of integrating it seems too complex,
too "unproven" for mission-critical backup. So, you have two separate systems: a clean solar array that feeds the grid
under normal conditions, and a "gray" battery that kicks in during an outage. They never talk to each other. The
environmental benefit is fragmented and, honestly, suboptimal.

The financial angle is just as sticky. The Levelized Cost of Storage (LCOS) isn't just about the upfront capex anymore.
Regulators in places like California and the EU are layering in carbon taxes and offering incentives for verified, clean
resilience. A system with a lower carbon footprint isn't just good PR; it's becoming a direct line-item cost advantage.

A Better Way: The Grid-Forming, All-in-One Container

This is where the concept of a grid-forming pre-integrated PV container stops being a buzzword and starts being the
only logical solution. Think of it not as a product, but as a paradigm shift. Instead of shipping a battery, some inverters,
a transformer, and a separate PV system for an on-site engineer to wire together, we ship a single, weatherproof
container. Inside, the battery storage, the grid-forming inverters, the PV string combiners, and the thermal management
system are all pre-wired, pre-tested, and singing from the same hymn sheet.



The "grid-forming" part is crucial. Older, grid-following batteries need a stable grid signal to sync to. In a blackout,
they're lost. A grid-forming BESS creates its own stable voltage and frequency waveform, acting as a mini-grid. This
means it can seamlessly "island" your data center load and be the stable foundation that rooftop solar can plug directly
into, even during an outage. No grid needed. Suddenly, your backup power is 100% renewable for the duration of the
sun or the battery.

At Highjoule, when we build these containers, we obsess over the details that drive real-world environmental gains. Our
thermal management isn't just about keeping cells at 25C; it's about doing it with 30% less energy draw than older
systems, using ambient air cooling wherever possible. That means less parasitic load, which means more of your solar
generation goes to useful work. We design for a sensible C-ratenot chasing the highest, most stressful discharge rate that
degrades cells faster, but an optimal balance that ensures the system lasts 15+ years, reducing the lifecycle footprint of
manufacturing replacements.

  

Looking Beyond the Battery: The Full Lifecycle View

Anyone can slap solar panels on a battery container. The real expertise is in the integration and the lifecycle thinking. A
truly low-impact system considers:

Embodied Carbon: Using suppliers with transparent, low-carbon material sourcing and manufacturing
processes. Our containers, for instance, use cells from factories powered by renewable energy.
Transport & Deployment: One container means one shipment, one crane lift, one foundation. Compared to
multiple component deliveries, the carbon saved in logistics is substantial. I've seen projects cut on-site
construction time (and its associated generator use) by over 60%.
Operational Intelligence: The software brain matters. It should prioritize using solar self-consumption for daily
cycling, only tapping the grid for essential top-ups, and doing so when grid carbon intensity is lowest (often at
night). This isn't just cost optimization; it's carbon optimization.
End-of-Life: Designing for disassembly and partnering with certified battery recycling partners isn't an
afterthought; it's part of the initial spec. A UL 9540 listing isn't just about safety during operation; it's about a
responsible, documented chain of custody.



Real-World Proof: From Texas to Frankfurt

Let me tell you about a project we completed last year for a hyperscale operator in Texas. Their challenge was classic:
achieve Tier IV reliability, reduce Scope 2 emissions, and have a backup system that could be online in under 12
months. The land was available, the sun was plentiful, but the complexity of integrating a microgrid was daunting.

We deployed two of our 2 MW/4 MWh pre-integrated containers, each with a dedicated, canopied PV array. The
containers arrived with full UL 9540 and IEC 62443 cybersecurity certification, which sped up local utility
interconnection approval. The grid-forming capability was key. During a brief grid disturbance in the summer, the
system islanded the data hall load. The inverters maintained perfect frequency, allowing the on-site PV to continue
providing about 40% of the critical load power during the entire 45-minute event. The diesel generators never even
started. The customer's sustainability team was able to log a grid outage event with zero backup diesel emissionsa first
for them.

The math worked too. By avoiding demand charges through daily solar charging and providing frequency regulation
services to the ERCOT grid, the system's calculated Levelized Cost of Energy (LCOE) for backup power dropped
below that of a traditional generator-only system, even before factoring in potential carbon credit value.

Making the Right Choice for Your Site

So, how do you move from a carbon-intensive backup plan to a resilient, clean one? It starts by asking different
questions in your next RFP:

Old Question New, Better Question
What's the cost per kW of backup? What's the lifecycle carbon footprint per kW of backup?
Is the battery UL 9540 certified? Is the entire integrated system (PV+BESS+controls)

certified to UL 9540 and relevant IEC standards for your
region?

How fast can the generators start? Can the system provide seamless, 100% renewable backup
during an outage without any fossil fuel?

What's the warranty on the battery? What is the guaranteed end-of-life recycling process and
what is its recovery rate?

The technology is here, it's proven, and the standards (UL, IEC, IEEE 1547) have evolved to support it. The
environmental impact of your backup power no longer has to be a trade-off against reliability. In fact, the most resilient,
cost-effective system you can build today is also the cleanest. Isn't it time your backup power reflected your company's
forward-looking values?

What's the single biggest hurdle you're facing when trying to green your critical power infrastructure?
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