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The Silent Problem with Data Center Backup Power

Honestly, when most folks think about data center resilience, they picture the big diesel generators. And sure, those are
a critical layer. But there's a growing, silent gap in the power chain that keeps facility managers up at night: the bridge
between a grid failure and those generators roaring to life, and the need for clean, instantaneous power for critical loads.
Traditional UPS battery rooms are reaching their limits - they're space-hungry, can be a thermal management
nightmare, and scaling them is a complex, costly construction project. I've seen sites where adding more lead-acid or
even air-cooled lithium-ion banks meant pouring new concrete and redesigning entire HVAC systems. The
International Energy Agency (IEA) notes data centers' electricity consumption could double by 2026. That demand for
reliability is skyrocketing alongside it.

Why This Matters More Than You Think

Let's agitate that pain point a bit. It's not just about having backup; it's about having predictable, safe, and dense
backup. On a project in Texas, | witnessed an air-cooled system derate its output by nearly 20% during an afternoon
heatwave - precisely when grid stress was highest and the risk of an outage increased. That's a direct hit to your
redundancy design. Furthermore, every square foot of your data hall is revenue-generating real estate. Using 500 sq. ft.
for a traditional battery room has a massive opportunity cost. Then there's safety. Stringent codes like UL 9540 and
NFPA 855 in the US, and similar IEC standards in Europe, are making deployment of large, high-energy battery
systems a serious engineering challenge. Navigating these isn't for the faint of heart.

The Core Challenges Summarized:

¢ Thermal Runaway Risk: Heat is the enemy of battery life and safety.

* Space & Siting Complexity: It's more than just "plop down a container."”

¢ Predictable Performance: Will it deliver rated power in all conditions?

¢ Total Cost of Ownership (TCO): Upfront cost is one thing, but lifecycle costs like maintenance and efficiency
losses can bite you.

A Better Way: The Liquid-Cooled Container Approach

So, what's the solution we've been deploying successfully? A pre-integrated, liquid-cooled solar and battery energy
storage container. Think of it as a "power resilience module.” It combines high-density lithium-ion batteries with a
precision liquid cooling system, all pre-assembled and tested in a factory environment to meet UL 9540 and IEC 62619
standards. This isn't a theoretical product for us at Highjoule; it's what we ship. The beauty is in shifting the complexity
from your crowded site to our controlled factory floor. By the time it arrives, it's a known, certified quantity. This
approach directly tackles the pain points: liquid cooling keeps cell temperatures uniform within 2-3C, drastically
improving longevity and mitigating thermal risks. The containerized format solves the siting puzzle - it can go on a
concrete pad outside, freeing up your valuable internal space.
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The Step-by-Step Guide to Getting It Right

Based on two decades of field work, here's the real-world installation sequence that ensures success. It's methodical, and
skipping steps is where projects get into trouble.

Phase 1: Pre-Site & Foundation (Weeks 1-4)
This is where 50% of the project's smoothness is determined. It's not glamorous, but it's critical.

¢ Site Assessment & Permitting: Our team works with yours to review geotechnical reports, ensure proper setback
distances per fire code, and finalize utility interconnection agreements. We handle the BESS-specific permit
drawings, leaning on the pre-certified nature of the container.

¢ Foundation & Pad Pour: A level, reinforced concrete pad with embedded anchor bolts is key. I've seen a
5-degree slope cause major alignment headaches. We provide exact civil drawings.

¢ Utility Paths: Conduit runs for medium-voltage (MV) cables and data/control communications are laid. This
includes trenching if needed.

Phase 2: Delivery & Placement (Day 1)

The container arrives on a flatbed. With a 250-ton crane, placement is a 2-3 hour operation. The critical task here is
precise alignment onto the anchor bolts. We use laser levels to get it perfect. Once seated, the structural and electrical
bonding begins immediately.

Phase 3: Integration & Commissioning (Weeks 5-6)

This is the "heart and brain" connection.

® Electrical Tie-In: Certified electricians make the MV connections to your switchgear and install the critical ATS
: itch) interface.




¢ Controls & SCADA Integration: The BESS's control system is networked with your building management and
generator control systems. We test every communication protocol - Modbus TCP/1P, DNP3, you name it - to
ensure seamless handshake during a blackout.

¢ Functional Testing: This is the big one. We simulate grid failures, perform full load bank tests to validate
runtime, and verify the thermal management system kicks in as designed. We don't just check if it works; we
stress it under controlled conditions.

A Real-World Example: A German Case Study

Let me give you a concrete example from a project we completed in North Rhine-Westphalia for a cloud service
provider. Their challenge was classic: need for 2 MW / 4 MWh of backup to cover the 15-second generator start gap,
but with zero available indoor space and strict local environmental noise and safety ordinances.

The Highjoule Solution: We deployed two 2 MWh liquid-cooled containers on the perimeter of their parking lot. The
liquid cooling system was key - it allowed us to place the units closer to the building than air-cooled versions would have
been permitted due to heat dissipation concerns. The pre-certification to IEC standards significantly streamlined the
local authority approval (T1V).

The Outcome: The system was online in 5 months from contract signing. During a planned grid stress test, it seamlessly
picked up the critical load, maintained perfect voltage and frequency, and the internal cell temperature delta never

exceeded 2.5C. The facility manager's quote to me was telling: "It's the only piece of critical infrastructure | don't have
to worry about."

Key Technical Insights from the Field
Let's break down some jargon into plain English, based on what I've seen firsthand.

* C-rate (Charge/Discharge Rate): Think of this as the "sprint speed" of a battery. A 1C rate means a battery can
dlscharge its fuII capacny in one hour For data center backup you often need a high C-rate (like 2C) to deliver a
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huge burst of power quickly. Liquid cooling is essential here to handle the intense heat generated during that
sprint without degrading the cells.

¢ Thermal Management: This isn't just about air conditioning. Precision liquid cooling directly targets the cell
surface, pulling heat away 3-4 times more efficiently than air. This means consistent performance and a system
that can handle peak loads day after day, year after year.

* evelized Cost of Storage (LCOS): While upfront cost is a factor, the smarter metric is LCOS - the total cost
over the system’s life, including efficiency losses, maintenance, and degradation. A liquid-cooled system, with its
superior thermal control, often has a lower degradation rate. Honestly, this can translate to a 20-30% longer
useful life compared to poorly managed air-cooled systems, making the long-term economics compelling.

The goal for any data center operator isn’t just to buy a battery. It's to purchase predictable, code-compliant resilience.
The step-by-step process for a liquid-cooled container is designed to deliver exactly that, turning a complex engineering
challenge into a repeatable, reliable deployment. What's the one constraint in your next project that keeps you most
concerned about scaling your backup power?
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