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When the Grid Blinks: Rethinking Data Center Backup Power with High-
Voltage DC BESS

Hey there. If you're reading this, chances are you're wrestling with a critical question: how do we keep the digital heart
of our economy - the data center - beating when the grid stumbles? Honestly, after two decades on sites from California
to Bavaria, I've seen the good, the bad, and the downright scary in backup power. The old diesel-genset playbook is
getting expensive, noisy, and frankly, a bit outdated. Let's chat over a virtual coffee about a shift that's happening right
now, centered on a specific solution: the High-voltage DC 5MWh Utility-scale Battery Energy Storage System (BESS)
for data center backup.
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The Real Problem: More Than Just a Power Outage

The problem isn't just outages. It's the cost of being ready for them, and the risk if your solution isn't up to snuff. For
data centers, backup power is non-negotiable. But traditional UPS-to-generator systems have pain points we all know
too well:

* Space & Complexity: You need room for the battery strings (often low-voltage, requiring massive cables and
busbars), the UPS, and the generators. It's a footprint and a wiring nightmare.

* Response Time & Reliability: That 10-30 second transition to generator power? In today's world of hyperscale
computing, it's a lifetime. And let's be frank, diesel generators can fail to start. I've been on site for those tense
moments - it's not fun.

* OpEXx & Sustainability: Fuel costs, maintenance contracts, emissions regulations, and noise complaints. It's a
growing operational and PR headache.

The industry is feeling this pinch. According to the National Renewable Energy Laboratory (NREL), the levelized cost
of backup power from diesel gensets is rising, while battery storage costs have plummeted by over 80% in the last
decade. The financial logic is shifting beneath our feet.

Why High-Voltage DC is a Game-Changer

This is where the technical specs of a modern BESS get interesting. "High-voltage DC" typically means a battery system
operating around 1500V DC. Why does this matter for your data center?

Think of it like plumbing. Moving a lot of power (watts) is a product of voltage and current (amps). If you use a higher
voltage, you can move the same amount of power with much lower current. Lower current means:

¢ Thinner, lighter, cheaper cables. The copper savings alone on a 5MWh system are substantial.

* Fewer parallel connections. This directly reduces points of failure and simplifies the overall system design.
* Higher intrinsic efficiency. Less current means lower resistive losses (12R losses) as power flows through the
system, putting more of your stored energy to work.
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For a 5SMWh utility-scale block, this isn't just an incremental improvement. It's a fundamental redesign for better
density, reliability, and cost. At Highjoule, when we design these systems to meet UL 9540 and IEC 62619 standards,
the high-voltage DC architecture is at the core - it makes achieving those stringent safety and performance benchmarks
more straightforward and robust.

Specs in Action: A 5MWh System on the Ground

Let me give you a real example, not just theory. We recently deployed a containerized 5SMWh high-voltage DC BESS
for a colocation data center in Northern Germany. Their challenge was classic: they needed to extend backup ride-
through, support partial grid-down operations for critical halls, and do it without expanding their electrical yard
footprint.

The Technical Specification of High-voltage DC 5MWh Ultility-scale BESS we implemented looked like this on the
ground:

¢ Architecture: Four 1.25MWh battery cubes, all on a single 1500V DC bus.

¢ Integration: Direct DC coupling to the existing UPS system's DC link, bypassing multiple AC-DC conversion
stages. This slashed conversion losses.

e Control: A master controller that talks directly to the data center's Building Management System (BMS),
allowing for graceful, millisecond-fast load transfer and state-of-charge management.

The result? They now have a seamless, 10+ minute full-load backup bridge that activates in milliseconds, giving their
legacy generators all the time they need to start and stabilize reliably. The system also participates in grid frequency
regulation when in standby, creating a small revenue stream. That's the dual-use potential that changes the business
case.

Beyond the Battery: The Systems That Make It Reliable

Anyone in this business knows the battery cells are just the starting point. The real magic - and where specs truly matter
- is in the surrounding systems. hings are absolutely critical:

% - il o 3 i s

—————— S T il e e



Thermal Management (The Unsung Hero)

Battery lifespan and safety are dictated by temperature. A spec sheet might say "liquid cooling," but what does that
mean on a hot Texas afternoon? I've seen air-cooled systems struggle, with fans running constantly and creating hot
spots. Our approach uses a closed-loop, indirect liquid cooling system. It's like a precision HVAC system for each
battery rack, maintaining temperature uniformity within 2C across all cells. This isn't just about longevity; it's about
maintaining a stable C-rate (the rate of charge/discharge) during a critical backup event. You can't have cells throttling
due to heat when you need them most.

Safety by Design, Not by Accident
Meeting UL 9540 isn't a checkbox; it's a philosophy. It starts with cell selection (we use LiFePO4 chemistry for its
intrinsic thermal stability), includes module-level fusing and isolation monitoring, and goes all the way to the container

level with advanced gas detection and suppression. The high-voltage DC design actually aids here, with fewer overall
connections to monitor and protect. The system is designed to fail safe, not fail spectacularly.

Making the Case: LCOE and Real-World Viability

So, let's talk numbers. The ultimate metric for a backup power asset is its Levelized Cost of Energy (LCOE) for the
backup service provided. This includes all capex, installation, maintenance, and replacement costs over its life.

A high-voltage DC 5MWh BESS wins here on multiple fronts:

Lower Installation Cost: Simpler wiring, lighter components, and faster commissioning.

Higher Efficiency: More of every stored kWh is usable, reducing "energy cost" for testing and actual outages.
Dual-Revenue Potential: While providing backup, it can perform energy arbitrage or grid services. This offsets
cost unlike a diesel genset, which is a pure cost center.

Longer Life: With superior thermal management, the system degrades slower, extending its useful life beyond
typical financial modeling.

The conversation is shifting from "Can we afford this?" to "Can we afford not to modernize?" The reliability,
sustainability, and financial profile of a solution built around these technical specifications is becoming the new
benchmark.

Look, the transition doesn't happen overnight. But the next time you're planning a data center expansion or a backup
power refresh, pull up the specs for a modern high-voltage DC BESS. Run the numbers. Then, give us a shout at
Highjoule. We've got the blueprints - and the field experience - to make that transition not just feasible, but optimal.
What's the one backup power constraint keeping you up at night?
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