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Your Data Center Can't Afford Downtime. Here's How to Get the
Backup Power Right.

Hey there. If you're reading this, you're probably responsible for keeping the lights onand the servers humming.
Honestly, I've been in your shoes, standing in a data center yard at 2 AM, watching a storm roll in and praying the grid
holds. Over the last two decades, I've helped deploy Battery Energy Storage Systems (BESS) from Silicon Valley to
Stuttgart, and one thing is crystal clear: the old way of thinking about backup power is a liability. Let's talk about how a
modern, air-cooled BESS installation can move you from reactive panic to proactive resilience.
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The Problem: Why "Set It and Forget It" Backup is a Fantasy

The phenomenon is universal. Data centers are consuming more power than ever, with global electricity use from data
centers, AI, and crypto potentially doubling by 2026 according to the International Energy Agency (IEA). Grids are
getting less predictable. And your legacy backupoften diesel gensetsis facing stricter emissions regulations and
operational scrutiny. The pain point isn't just having backup; it's having backup that's reliable, instantly available, and
economically sane to maintain. I've seen sites where the "backup solution" became the single point of failure because its
maintenance was an afterthought.

The Reality: Complexity, Cost, and Hidden Risks

Let's agitate that pain point a bit. A traditional multi-MW backup system is a beast. It's not one piece of equipment; it's
a symphony of switchgear, transformers, fuel lines, and batteries that all need to play in perfect harmony. The
installation? It's a months-long construction project. A National Renewable Energy Laboratory (NREL) report
highlights that improper system integration is a leading cause of performance gaps in energy projects.

On-site, the challenges multiply. Space is always at a premium. Thermal management for the batteries becomes a
critical design headacheget it wrong, and you lose capacity and cycle life faster than you can say "thermal runaway."
And then there's the codes. In the US, you're navigating UL 9540, NFPA 855, and local fire codes. In Europe, it's IEC
62933 and country-specific directives. Navigating this isn't a side task; it's the core of the project.

The Solution: A Phased, Pragmatic Installation Blueprint

This is where a modern, containerized, air-cooled BESS changes the game. It's not a magic bullet, but it turns a bespoke
construction project into a more predictable, factory-assembled deployment. The solution is a disciplined, step-by-step
installation methodology that prioritizes safety, interoperability, and long-term operability. At Highjoule, we've honed
this process over hundreds of deployments. The goal isn't just to connect batteries; it's to create a resilient asset that your
team can trust and manage efficiently for its 15+ year lifespan.

Step-by-Step: The Air-Cooled BESS Installation Process

https://www.iea.org/
https://www.nrel.gov/


Heres the real-world sequence, stripped of marketing fluff. This is based on a project we completed for a colocation
provider in Frankfurt, Germany. Their challenge was to add 2 MWh of backup capacity within a tight physical
footprint, with strict noise and vibration limits for the surrounding urban area.

Phase 1: Pre-Site Delivery (The Most Important Phase)

 

  

Site Audit & Design Finalization: This isn't a desktop exercise. We send an engineer. We measure cable run distances,
verify soil bearing capacity for the concrete pad, and identify the optimal interconnection point. For the Frankfurt
project, we discovered a need to reroute an underground conduit, which was far cheaper to address in the design phase.

Regulatory Paperwork & Permitting: We prepare the full packagesingle-line diagrams, fire suppression plans, UL/IEC
certification documentstailored for the local authority having jurisdiction (AHJ). Having these docs pre-vetted smoothes
the process immensely.

Foundation & Civil Works: The client prepares a level, reinforced concrete pad with anchor bolts precisely placed per
our drawings. We also verify utility markings and ensure proper drainage away from the container.

Phase 2: Delivery & Positioning

The container arrives on a flatbed truck. Using a crane or specialized trailers, we position it onto the anchor bolts. The
beauty of an air-cooled system here is its simplicityno external chilled water pipes or glycol lines to connect at this stage.
It's a single, weatherproof enclosure.

Phase 3: Mechanical & Electrical Integration

 



  

Mechanical Anchoring: The container is securely fastened to the foundation. We install seismic restraints if required by
zone.

Electrical Interconnection: Qualified electricians pull medium-voltage or low-voltage cables from the site's main
switchgear to the BESS's AC disconnect. This is a high-stakes moment. Torque values on every lug are documented.
Phasing is double and triple-checked. The system remains de-energized.

Communications & Controls: We run fiber or shielded Ethernet cables to the data center's SCADA or Building
Management System. Protocol translation (like Modbus TCP to DNP3) is configured and tested in a dry run.

Phase 4: Commissioning & Acceptance

Now we bring it to life, methodically.

Pre-Energization Checks: Final inspection of all connections, verification of insulation resistance, confirmation
that all safety disconnects are functional.
Energization & Functional Testing: We close the breaker. The system's internal power electronics boot up. We
test every defined operating mode: grid charging, standby, and, crucially, backup discharge. We simulate a grid
failure signal and verify the BESS picks up the designated critical load within the specified milliseconds.
Performance Validation: We run a partial capacity test to verify the thermal management system. The air-
cooled units should maintain cell temperature within a tight band, with fans ramping up appropriately. We log
voltage and temperature readings from every battery rack.
Client Handover: We don't just leave. We conduct a 2-day training session with your facilities team, walking
them through normal operations, alarm response, and routine maintenance checks. You get the complete as-
built drawing package and a direct line to our 24/7 monitoring center.

Expert Corner: The Three Things You Must Get Right

Beyond the steps, here's what I've learned on-site that you won't always find in a manual.



1. Thermal Management is Your True Lifespan Driver

People get fixated on the battery chemistry. Honestly, for data center backup, how you keep those cells cool matters
more. Air-cooling gets a bad rap as "less efficient" than liquid cooling. For backup applications, where you're cycling the
battery less frequently but need absolute reliability, it's often the smarter choice. It's simpler, with fewer failure points
(no pumps, no leaks). The key is airflow design and cell spacing. We design our Highjoule units with a specific C-rate
(the charge/discharge speed) in mind that the air system can comfortably handle without letting heat build up. This
directly optimizes your Levelized Cost of Storage (LCOS)you're not baking your assets to an early grave.

2. The "Soft Costs" of Integration Are Real

The hardware cost is one line item. The cost of engineering, permitting, and interconnection can be 30% or more of the
total project. Choosing a vendor with a standardized, pre-certified product and a documented installation playbookone
that local AHJs have seen beforeis how you slash those soft costs. Our systems are designed to the UL 9540 standard
from the ground up, which is becoming the de facto ticket to play in North America.

 

  

3. Think in Terms of Resilience, Not Just Runtime

Your BESS isn't just a battery; it's a grid-forming asset. In a blackout, it's not just discharging; it's creating a stable,
clean "microgrid" for your sensitive IT load. This requires robust power electronics and control software. During
commissioning, test for more than just capacity. Test for voltage and frequency stability during load transients. That's
the difference between a backup system that works and one that truly protects your operations.

So, what's the next step for your facility? Is it a deeper dive into the specific codes for your state or region, or a
preliminary site assessment to understand your real-world constraints? Either way, the conversation starts with moving
beyond the spec sheet and thinking about the journey from delivery to decades of dependable service.
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