Real-World Case Study: Deploying 5SMWh BESS for Data Center
Backup Power
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From the Field: How a 5SMWh BESS Project Solved Critical Backup
Power for a Major Data Center

Hey there. Grab your coffee. | want to talk about something 1've seen become a massive, quiet crisis in our industry:
keeping critical infrastructure like data centers online. Honestly, the conversation around backup power has shifted from
diesel generators to battery storage, but the path to a reliable, large-scale BESS isn't as smooth as the brochures suggest.
I've been on sites where the theory met the harsh reality of grid instability, skyrocketing costs, and safety concerns that
keep facility managers up at night. Today, I'll walk you through a real projecta 5MWh system using 215kWh cabinets
for a data centerand share what we learned on the ground.
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The Real Problem: More Than Just a Power Blip

In the US and Europe, the grid is changing. Renewable penetration is fantastic, but it introduces intermittency. For a
data center in, say, Northern Virginia or Frankfurt, a millisecond outage isn't an inconvenienceit's a multi-million dollar
event. The old guard, diesel gensets, are facing increasing regulatory pressure on emissions. The new solution, utility-
scale Battery Energy Storage Systems (BESS), promises clean, instant response. But here's the gap | see: many early
deployments treated BESS like a simple drop-in replacement. They didn't account for the unique, sustained high-power
demands of a data center or the complex dance of cycling between grid support, backup, and potential revenue
generation.

Why It Hurts: The Cost of Getting It Wrong

Let's agitate that pain point a bit. A poorly specified BESS for this application doesn't just fail during a test; it fails when
you need it most. I've seen firsthand on site the results of undersized thermal managementbattery degradation
accelerates, cutting system life in half and blowing up the Levelized Cost of Energy (LCOE). Worse, safety margins get
compromised. A system not built from the ground up to meet UL 9540 and IEC 62933 standards isn't just a compliance
headache; it's a liability. Financially, the NREL notes that balance-of-system costs and ongoing O&M can dominate
lifecycle expenses if the design isn't robust. You're not just buying batteries; you're buying reliability for your most
critical asset.
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https://www.iea.org/reports/electricity-grids-and-secure-energy-transitions
https://www.nrel.gov/docs/fy23osti/85332.pdf

The Solution in Action: A 5SMWh Case Study

This brings me to a project we completed last year for a hyperscale data center operator in the American Southwest.
Their challenge was textbook: ensure seamless backup for a critical LOMW load during grid disturbances, participate in
local utility demand response programs, and do it all with a guaranteed 15-year system life. The "aha" moment was
designing not for peak power alone, but for the duration and frequency of events.

The solution was a 5SMWh utility-scale system, built from modular, factory-integrated 215kWh cabinets. This wasn't an
off-the-shelf product. Heres what made it work:

¢ Architecture: 24 x 215kWh cabinets, arranged for N+1 redundancy. This modularity allowed for phased
deployment and easier future expansion.

¢ Grid Integration: The system was designed for dual-mode operation. Primarily, it sits at ready, supporting the
facility's peak shaving strategy. Upon a grid fault, it transitions to islanded backup power in under 2 seconds.

e Standards First: Every cabinet and the overall system was certified to UL 9540/AES (US) and designed to IEC
62933 series (for the EU market), with fire suppression integrated at the cabinet and system level. This was non-
negotiable for the client's risk team.

¢ Localized Support: Our team provided not just installation, but ongoing remote monitoring and has a local
service agreement for preventative maintenance. This is cruciala BESS is a living system.

The outcome? The system has already successfully intercepted several grid sags, preventing any switch to diesel. The

operator is now exploring using the asset for wholesale market arbitrage, turning a cost center into a potential revenue
stream.

Breaking Down the Tech (For Non-Engineers)

Let me translate some key tech terms that mattered in this case study, the way 1'd explain them to a project manager
over coffee.
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C-rate (Charge/Discharge Rate): Think of this as the "sprint vs. marathon" capability of a battery. A high C-rate means
it can discharge very fast, but maybe not for long. For data center backup, you need a balanced C-rateenough punch to
handle the instantaneous load, but engineered to sustain it for the required duration (often hours, not minutes). We
optimized the cell selection and system design for this specific duty cycle.

Thermal Management: This is the unsung hero. Batteries generate heat when working. Poor cooling leads to hot spots,
accelerated aging, and safety risks. In this project, we used a liquid-cooled system for the 215kWh cabinets. It's more
complex upfront than air cooling, but honestly, for a 24/7/365 critical application, it's the only way to ensure consistent
performance and lifespan, especially in a desert climate. It keeps every cell within a tight temperature window.

b

LCOE (Levelized Cost of Energy): This is your true north metric. It's the total cost of owning and operating the system
over its life, divided by the total energy it will dispatch. A cheaper upfront battery that degrades quickly has a terrible
LCOE. Our focus at Highjoule is on LCOE optimization. In this case, it meant investing in top-tier cells, superior
thermal management, and a robust warrantydriving down the long-term cost per kWh, which is what the CFO really
cares about.

What This Means For Your Next Project

If you're evaluating BESS for critical backup, the lesson from this 5SMWh case is to think in systems, not just silos. Don't
just ask for a battery quote. Frame the conversation around your specific use case (backup duration, frequency, ancillary
services), your risk tolerance (which dictates the safety and certification standards), and your total cost of ownership
goals.

The industry is moving fast. The right partner won't just sell you cabinets; they'll bring field-proven experience on how
to integrate them, maintain them, and future-proof your investment against evolving grid codes and market
opportunities. What's the one resilience challenge in your facility that keeps you up at night? Maybe it's time we talked
about how a system, designed right from the start, can solve it.

Author: John Tian
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5+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://gusroomebrokers.co.za/articles/real-world-case-study-of-215kwh-cabinet-5mwh-utility-scale-bess-for-data-center-
backup-power
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